Handbook Series in SPRINGER
Occupational Health Sciences REFERENCE
Series Editors: K. Daniels - J. Siegrist

Tores Theorell
Editor

Handbook of
Socioeconomic
Determinants of
Occupational Health

From Macro-level to
Micro-level Evidence

@ Springer



Handbook Series in Occupational Health
Sciences

Series Editors

Kevin Daniels
Norwich Business School
University of East Anglia
Norwich, UK

Johannes Siegrist

Centre for Health and Society, Faculty of Medicine
Heinrich-Heine University Diisseldorf

Diisseldorf, Germany



The Handbook Series in Occupational Health Sciences offers a unique opportunity
to get acquainted with robust updated evidence on specific topics of key interest in
occupational health research and practice. The series provides a venue for the large
amount of significant recent scientific advances in research on occupational health
due to the overriding importance of work and employment in developed and rapidly
developing countries. The series is interdisciplinary, encompassing insights from:
occupational medicine, epidemiology, ergonomics, economics, occupational health
psychology, health and medical sociology, amongst others. Volumes in the series
will cover topics such as socioeconomic determinants of occupational health; dis-
ability, work and health; management, leadership and occupational health; and
health implications of new technologies at work and of new employment-related
global threats. With a broad scope of chapters dealing with in-depth aspects of the
volume’s themes, this handbook series complements more traditional publication
formats in the field (e.g. textbooks; proceedings), using a new system of online
updating and providing explanatory figures and tables. Written by an international
panel of eminent experts, the volumes will be useful to academics, policy
researchers, advanced students and high-level practitioners (e.g. consultants, gov-
ernment policy advisors).

More information about this series at http://www.springer.com/series/15678


http://www.springer.com/series/15678

Tores Theorell
Editor

Handbook of
Socioeconomic
Determinants of
Occupational Health

From Macro-level to Micro-level
Evidence

With 37 Figures and 32 Tables

@ Springer



Editor

Tores Theorell

Stress Research Institute
University of Stockholm
Stockholm, Sweden

Department of Public Health
Karolinska Institute
Stockholm, Sweden

ISBN 978-3-030-31437-8 ISBN 978-3-030-31438-5 (eBook)
ISBN 978-3-030-31439-2 (print and electronic bundle)
https://doi.org/10.1007/978-3-030-31438-5

© Springer Nature Switzerland AG 2020, corrected publication 2022

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the
material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms 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 specific 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, expressed or implied, with respect to the material contained herein or for any errors
or omissions that may have been made. The publisher remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG.
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland


https://doi.org/10.1007/978-3-030-31438-5

The Handbook Series in Occupational Health Sciences offers a unique opportunity
to get acquainted with robust updated evidence on specific topics of key interest in
occupational health research and practice. The series provides a venue for the large
amount of significant recent scientific advances in research on occupational health
due to the overriding importance of work and employment in developed and rapidly
developing countries. The series is interdisciplinary, encompassing insights from:
occupational medicine, epidemiology, ergonomics, economics, occupational health
psychology, health and medical sociology, amongst others. Volumes in the series
will cover topics such as socioeconomic determinants of occupational health; dis-
ability, work, and health; management, leadership, and occupational health; and
health implications of new technologies at work and of new employment-related
global threats. With a broad scope of chapters dealing with in-depth aspects of the
volume’s themes, this handbook series complements more traditional publication
formats in the field (e.g., textbooks; proceedings), using a new system of online
updating and providing explanatory figures and tables. Written by an international
panel of eminent experts, the volumes will be useful to academics, policy
researchers, advanced students, and high-level practitioners (e.g., consultants, gov-
ernment policy advisors).



This anthology provides readers of scientific literature on socioeconomic factors and
working conditions with the latest knowledge in this field. Since our world is
subjected to constant change in accelerating speed, scientific reviews and updates
are needed. Fortunately, research methodology in epidemiology, physiology, psy-
chology, and sociology is also developing rapidly and therefore the scientific
community can provide politicians and policy makers with increasingly sophisti-
cated and exact descriptions of societal factors in relation to work.

The anthology starts in the macro level sphere — with international perspectives
and reviews related to working conditions in relation to political change (the fall of
the Soviet Union), gender, age, precarious employment, national economy, and
retirement. Two chapters relate to national policies and activities in international
organizations.

The second part of the book relates to the meso level sphere — with reviews on social
patterns in distributions of psychosocial and physical risks at work in general as well as
reviews on noise, shift work, under/overemployment, occupational physical activity,
job intensity (which may be a particularly important problem in low income countries),
digitization in modern work, climate change, childhood determinants of occupational
health in adult years, and theoretical models currently used in occupational epidemiol-
ogy — demand/control, effort/reward, organizational justice, psychosocial safety cli-
mate, conflicts, and bullying/harassment. This part of the book ends with two chapters
on interventions (one chapter on the use of cultural interventions and one on interven-
tions and their evaluation in general) and two chapters on financial aspects of poor/good
work environments and evaluations of interventions.
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In the third part of the book the micro level is addressed. Here mechanisms
translating working conditions into physiology are discussed. This starts in general
theory relating basic theories regarding energy storage and release to psychosocial
theory (extension of demand control theory). It also includes regeneration physiol-
ogy, autonomic nervous system function, immunology, and adverse behavior.
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Abstract

Unfavorable working conditions are common in countries of Central and Eastern
Europe, a region with high mortality and morbidity. This chapter reviews the
evidence related to the association between work-related social and psychosocial
factors, such as unemployment, job insecurity, long working hours, or work
stress, and health outcomes in the region and investigates whether these factors
could contribute to an increased risk of death and other health outcomes among
working population in countries of Central and Eastern Europe.
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Introduction

Historically, there was a gap in mortality and morbidity between Western and
Central/Eastern Europe, and this gap has been repeatedly reported (Bobak and
Marmot 1996). A gap in mortality existed after 1970 but was relatively small until
the gap developed after political changes in 1990 (Bobak and Marmot 1996;
Hertzman 1995). In 1996, Bobak and Marmot reported that the difference in life
expectancy between countries with the highest and the lowest life expectancy in
Europe (Iceland and Sweden vs. several countries of former Soviet Union) was
more than 10 years (Bobak and Marmot 1996). While the difference in mortality
between Western Europe (“old-EU” countries) and countries of Central and Eastern
Europe (“new-EU” countries) has remained virtually unchanged in the past 30 years,
differences between Western Europe and countries of former Soviet Union (“FSU”)
changed dramatically after 1990. Trends in male all-cause mortality since 1985 are
shown in Fig. 1. Figure for women would be generally similar.

Differences in morbidity and mortality are not experienced only between
countries. Similar to countries in Western Europe or elsewhere, social differences
within countries are reported also in countries of Central and Eastern Europe and
FSU, particularly for mortality, and they increased after 1990 (e.g., Shkolnikov et al.
1998; Murphy et al. 2006; Leinsalu et al. 2003).

Range of explanations for the differences in mortality and morbidity
between countries of Western and Central and Eastern Europe have been proposed
including environmental pollution, medical care, smoking, high consumption
of alcohol, poor diet, education, income, or psychosocial factors (Bobak and Marmot
1996; Nanda et al. 1993). Factors related to work environment might play prominent
role among social and psychosocial determinants of poor health in the region.
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Fig. 1 Trends in all-cause mortality in Europe, since 1985. (Source: HFA database, WHO Europe,
SDR Standardized death rates, EU European Union, FSU former Soviet Union, HFA Health for All,
WHO World Health Organization)
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Work Environment and Health in the Region of Central and
Eastern Europe

The main problem in relation to explaining poor health in Central and Eastern
Europe is lack of reliable and representative data. As a result, the evidence
from the region is rare, and only handful of high- or average-quality studies related
to work environment and health in the region has been published in the last
30 years.

Following the fall of the Soviet Union in 1991, the Central and Eastern
European nations began their transition from a centrally planned economy to a
market economy. These nations were particularly stricken by unemployment and
job insecurity during the transition (Cornia 2016). The role of unemployment and
job insecurity has been studied extensively in countries of Western Europe and
North America. There is an extensive evidence showing adverse effects of
unemployment on range of health outcomes, such as mortality (Martikainen and
Valkonen 1996; Roelfs et al. 2011), cardiovascular disease (Lundin et al. 2014;
Meneton et al. 2015), or mental health outcomes (Nordt et al. 2015). For example,
Roelfs and colleagues estimated in their meta-analysis that unemployment has
been associated with a 63% increased mortality risk (Roelfs et al. 2011). Job
insecurity has been shown to relate, among other outcomes, to poor self-rated
health (Cheng et al. 2005; D’Souza et al. 2003; Ferrie et al. 1995, 1998a, 2005),
minor psychiatric morbidity (D’Souza et al. 2003; Ferrie et al. 1998a, 2005;
Pelfrene et al. 2003; Rugulies et al. 2006; Swaen et al. 2004), incident coronary
heart disease (Lee et al. 2004), and its risk factors, such as high cholesterol (Ferrie
et al. 1995), hypertension (Ferrie et al. 1995, 1998b; Levenstein et al. 2001), and
obesity (Ferrie et al. 2002). Only limited research has, however, investigated the
effect of these exposures on health outcomes in post-communist countries of
Central and Eastern Europe and the former Soviet Union. As the region experi-
enced major economic upheaval that resulted in high unemployment and large job
insecurity, the evaluation of the association between job insecurity, unemploy-
ment, and different morbidity and mortality outcomes within the Central and
Eastern Europe is particularly important.

A two-fold increase in the age-standardized mortality rate for coronary heart
disease associated with unemployment was reported relatively recently in Polish
men (Zagozdzon et al. 2009). In later paper, Zagozdzon and his colleagues
reported that unemployment was also related to statistically significant increase
in major CVD risk factors (Zagozdzon et al. 2014). Tillmann and colleagues
(Tillmann et al. 2017) in the analysis of the Health, Alcohol and Psychosocial
Factors in Eastern Europe (HAPIEE) study data from Russia, Poland, and the
Czech Republic found that unemployment reported at the time of the data collec-
tion was related to almost threefold increase in CVD mortality over approximately
7 years of follow-up when age-sex adjusted. This increased hazard reduced to 1.75
in the model adjusted for wide range of classical cardiovascular risk factors, health
behaviors, and other social, psychosocial, and demographic characteristics but
remained statistical significant.
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In another analysis of the HAPIEE data, it has been shown that unemployment
was associated with worse physical functioning expressed by physical
functioning subscale of SF-36 (Pikhart 2017). This analysis proposed dose-response
nature of the association suggesting that those who experienced longer periods of
unemployment reported worse physical functioning.

For job insecurity, Laszl6 and colleagues identified Poland, the Czech Repub-
lic, and Hungary as having the highest percentage of job insecure
individuals among 16 European countries (Fig. 2) (Laszlo et al. 2010). In this
study the authors identified employees in Poland, the Czech Republic, and Russia
who reported being in insecure jobs to have a significantly increased risk of poor
health.

Despite the evidence supporting an association between job insecurity and poor
health, little research has been conducted to investigate the effect of job insecurity on
mortality risk. Ward in her analysis of the HAPIEE study found that job insecurity
did not contribute to increased risk of all-cause and cause-specific mortality
withinthree countries (Russia, Poland, and the Czech Republic) included in this
cohort (Ward 2018). Additionally, analysis of the short-term consequences of job
insecurity suggested neither short- nor long-term exposure to job insecurity has
contributed to increased risk of death in this cohort.

Working long hours is another characteristic of work environment
that might negatively affect person’s health (White and Beswick 2003).
Large number of previous studies showed that long working hours had been adversely
related to range of health outcomes including incident coronary heart disease and
stroke (Kivimaki et al. 2015), pre-term delivery (Van Melick et al. 2014), breast cancer
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Fig. 2 Proportion of individuals reporting their jobs as insecure. (Source: Adapted from Laszlo et
al. 2010)
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(Heikkila et al. 2016), or high prevalence of anxiety, depression, sleeping difficulties,
and accidental injuries at work (Dembe et al. 2005; Bannai and Tamakoshi 2014).
Because long working hours have such adverse effects on health, it is important to
know how long working hours affect mortality. Unfortunately, similar to unemploy-
ment and job insecurity, most of the evidence comes from Western Europe, North
America, Korea, and Japan, and there is only very limited evidence from Eastern and
Central Europe. This is paradoxical as long working hours are relatively common in
the region. As Fig. 3 shows, most CEE countries have mean working time very close to
or exceeding OECD average.

In another analysis of mortality in the HAPIEE data, Liu showed that long
working hours have been associated both with all-cause and cause-specific mortality.
In comparison with individuals working 3645 h per week, those working at least
61 h had 35% higher risk of death during almost 15-year follow-up time. When
focusing on specific causes of death, those working at least 61 h had 76% increased
risk of cardiovascular mortality in comparison to those working between 36 and 45 h
per week (Liu 2018).

Work stress plays an important role among psychosocial factors. Two theoret-
ical models play a dominant role when studying the effects of work stress: the job
demand-control model developed by Karasek (1979) and the effort-reward imbal-
ance model developed by Siegrist et al. (1990). The evidence from Central and
Eastern Europe comes primarily from HAPIEE study. In the cross-sectional
analysis on the association between work stress and depressive symptoms using
data from pilot of HAPIEE including Poland, the Czech Republic, and Russia,
it has been found that job control was inversely associated with depression score in
Poland and the Czech Republic, while the opposite association was found in
Russia (Pikhart et al. 2004). The effect, however, almost disappeared after con-
trolling for socioeconomic characteristics. On the other hand, effort-reward imbal-
ance remained statistically significantly associated with depressive symptoms
even in fully adjusted model. In recent prospective analysis of HAPIEE using
first two waves of the study, it has been shown that employees experiencing
low control at work may be at increased risk of developing severe depressive
symptoms although neither job demands nor combination of high demands and
low job control were related to depressive symptoms (Felici 2019). Those in
bottom tertile of job control had 55% increased odds of severe depressive symp-
toms in age-sex adjusted models. This reduced to 34% increased odds of depres-
sive symptoms when fully adjusted for social, demographic, and behavioral
characteristics.

When studying mortality, low job control was associated with all-cause mortality
and cardiovascular mortality after more than 10 years of follow-up. This association,
however, reduced (HR 1.22 for cardiovascular mortality) and was not statistically
significant when adjusted for social and demographic characteristics and classic
cardiovascular risk factors (Li 2018). In unpublished analysis of Lithuanian
HAPIEE data, effort-reward imbalance was related both to CVD and CHD mortality.
High effort-reward imbalance was particularly strongly related to mortality
in men, with HR 1.97 for CHD mortality.
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Fig. 3 Average annual working hours per worker in OECD countries in 2018. (Source: Data from
OECD 2019 (https://data.oecd.org/emp/hours-worked.htm))
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Summary

Unemployment, job insecurity, long working hours, and work stress seem to be
related to range of health outcomes including mortality in countries of Central and
Eastern Europe. The magnitude of the effects seems to be similar to the effects
reported in Western Europe or North America. However, the evidence from CEE is
still very limited, and more research is needed. Most of the evidence comes primarily
from the HAPIEE study. The evidence also suggests that these work-related
factors may not explain the gap in mortality between countries of CEE/FSU
and Western Europe as the effects of work-related characteristics are not larger in
CEE than Western Europe. Furthermore, the evidence from FSU, the region with
particularly high morbidity and mortality, comes almost entirely from Russia. More
effort should be spent in identifying other existing data that may include at least
some work-related exposures.
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Abstract

This chapter examines the topic of precarious employment in the context of health
outcomes in two global regions: (a) Latin America and the Caribbean and (b) East
Asia. First, drawing from several recent reports released by the International
Labour Organization, it compares and contrasts the concepts of precarious
employment and nonstandard employment. Second, it offers a glimpse of the
macro-level context that enabled the fast rise of precarious employment within
both the Global North and the Global South, albeit with distinct manifestations,
with significant and lasting effects on population health and health inequities.
Third, it recapitulates key measurement considerations that pose challenges for
researchers setting out to measure the impact of precarious employment and
related constructs on health and social outcomes. Next, building on research
from two distinct global regions, this chapter summarizes labor market trends,
specific precarious employment measurement approaches, and mixed findings
from studies concerned with the impact of precarious employment and other
similar concepts on a range of health outcomes. The concluding statements cover
limitations in the extant literature and future research and policy
recommendations.

Keywords

Precarious employment - Nonstandard employment - Informal employment -
Labor market - Flexicurity - Political economy of health - Occupational health -
Population health

Introduction

Over the past 50 years, interest in learning about the connections between employ-
ment conditions, globalization, and health has ebbed and flowed. An examination of
PubMed publications from 1968 to 2019 yielded 4381 articles. As revealed in Fig. 1,
three trends emerged that can be characterized as “rise,” “plateau,” and “fall.” First,
during the rise period from 1968 to 1982, the number of published articles rose
exponentially from 2 to 98, accounting for 10% of all results. Second, between 1983
and 1999, the number of articles on globalization, employment conditions, and
health reached an impressive peak. More than two-thirds of the articles were
published during this period (» = 2838 articles), with an annual average of 177
studies per year. Apex years include 1988 and 1989 when 224 and 225 articles were
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Fig. 1 Publication trends on employment conditions, globalization, and health, 1968-2019
(n = 4381). (Source: PubMed)

published, respectively. Third, in the most recent period from 2000 to 2019, the
average publication rate decreased to 55.5 articles per year, which accounts for
25.1% of all studies possibly suggesting that interest in the overall topic has waned.

The inclusion of Goal 8 — To promote sustained, inclusive and sustainable
economic growth, full and productive employment and decent work for all in the
United Nation’s 2030 Agenda for Sustainable Development (United Nations 2015)
p. 14, and several recent reports prepared on behalf of the International Labour
Organization (ILO) (Quinlan 2013; ILO 2016, 2018b), has kindled renewed atten-
tion to the key roles played by individual nations in developing and implementing
strategies to ensure safe working environments and to safeguard labor rights and will
be probably followed by an imminent increase in such publications. The term
precarious employment (PE), initially popular before the 1930s, has seen a resur-
gence in its use (Benach et al. 2014), especially among academic researchers and
some policymakers, as attributed to labor markets starting to display certain insecure
employment characteristics more typical of the period of time before the World War
II (Quinlan 2012).

Key Terms

In a comprehensive report meant to enrich understanding of the global complexities
of nonstandard employment, the International Labour Organization (ILO) examines
the concepts of nonstandard employment (NSE) and PE, which, although used
interchangeably at times, are distinct from each other (ILO 2016).

First, NSE is labelled as a deviation from standard employment (SE), commonly
characterized by continuity, a full-time character, and bilateral employment
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associations. In contrast, NSE differs across a number of characteristics, including
(a) employment duration, which could vary according to contract lengths and
structures (e.g., short or long term, daily/seasonal/casual); (b) part-time and on-
call work, characterized by a range of working hours, usually fewer than in full-
time employment; (c) multiparty employment relationships that replace the
direct, subordinate relationship between an employee and an employer, typical
of standard employment; and (d) disguised employment/dependent self-employment,
a form of veiled employment relationships between so-called independent contrac-
tors and those who pay for, and directly control, the work contracted (ILO 2016,
p. xxii).

Second, PE is acknowledged as a multidimensional construct that covers work
features such as (a) temporality, as related to unpredictability of employment dura-
tion; (b) low income, often stagnating below or around poverty thresholds; (c) lack
of legal or collective agreements that could safeguard occupational health and safety,
social security, the right to nondiscrimination, and/or other worker protection rights;
and (d) closely linked, very little worker control over work features and earnings
(ILO 2016). Precarious working conditions can exist in both SE and NSE, especially
since key staples of standard jobs have been gradually modified and eroded, and
there are numerous inconsistencies around the world, and often within the same
country, with regard to the working conditions experienced by people in both
standard and nonstandard jobs (ILO 2016). In developing countries, considerations
of employment arrangements are centered on the formal or informal character of the
work, instead of its standard or nonstandard status (ILO 2016). Given that informal-
ity is summarized as the lack of, or inadequacy of, formal arrangements to cover the
economic activities of firms and their workers, informal and nonstandard work,
despite significant differences, shares similar concerns regarding the problematic
legal protection of workers (ILO 2016).

Given that precariousness can affect a range of job aspects, instead of
labelling NSE or informal employment as precarious, the consideration of worker
insecurities — potentially associated with any job, be it standard,
nonstandard, formal, or informal — could offer a more constructive approach
(ILO 2016). Potential worker insecurities could impact areas such as employment
permanency, wage assurances, guaranteed working hours and predictable sched-
ules, safe working conditions, protection through social benefits, access to neces-
sary training, and respect for fundamental worker rights, including collective
bargaining coverage; in turn, such worker insecurities could have harmful effects
on individual workers, businesses, and labor market environments and required
increased understanding to facilitate the development of targeted solutions (ILO
2016).

Several social epidemiology glossaries have been developed to increase under-
standing of and consistency in the use of terms describing the organization of
work, with specific attention to employment relations (Benach et al. 2010), social
psychology (Muntaner et al. 2006a), sociology of work and organizations (Muntaner
et al. 2006b), and a number of labor market elements (Hadden et al. 2007; Muntaner
et al. 2012).
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Socioeconomic and Political Context

PE has been associated with several macro-level influences including neoliberalism,
globalization, international trade agreements and/or policies, deindustrialization,
changing demographic trends, and rapid technological innovation. Such structural
factors affect labor politics in individual countries in different ways, as mediated by
nation-specific (a) institutions and sociocultural and political processes; (b) welfare
regimes and the availability of social protections; and (c) constraints imposed by
international financial establishments such as the International Monetary Fund and
World Bank in return for financial supports (Kalleberg 2012). Not surprisingly, PE
manifests differently in the Global North and South, as it will be further detailed and
exemplified in the following sections. Besides its immediate impact on workers’
health, jobs, and work environments, the effect of PE extends to whole families,
communities, and, given its wider collective implications and potential for worker
solidarity, collective action and resistance counter movements (Quinlan 2012;
Mosoetsa et al. 2016; Standing 2014), and/or civil/military conflict (McKee et al.
2017), even societies. This was most recently materialized into sociopolitical resis-
tance movements, such as the Occupy Wall Street, that reached not only across
classes but also across nations (Kalleberg 2012).

Neoliberalism, as a prevailing ideology and a key staple of our times, has a strong
influence on the public policies adopted by large international organizations and
individual countries in both the Global North and South (Navarro and Muntaner
2014). The push toward achieving neoliberalism’s theoretical principles of reduced
state intervention in socioeconomic spheres, deregulation of labor and financial
markets, and increased mobility of human resources, capital, products, and services
across the world has acted as a key catalyst of globalization (Navarro and Muntaner
2014). Globalization has multifaceted economic, political, and cultural dimensions,
all of which can have an impact on employment conditions, worker exploitation
(Muntaner et al. 2006b), and health, which form the focus of this chapter.

Simply defined, economic globalization refers to a process of rapid economic
integration between countries, as driven by the increased liberalization of interna-
tional trade and foreign direct investment and by freer capital flows (Labonte et al.
2011; Navarro and Muntaner 2014). The process manifests itself mainly through an
intensification of activities in the following areas: international trade in goods,
services, and labor; capital flows; the role of multinational enterprises; the reorgani-
zation of production networks on an international scale; and the adoption of new
technology, including information technology (Kalleberg 2012; Labonte et al. 2011).
Globalization has shaped a new economy that emphasizes flexibility and competi-
tion in international economic exchanges, which, in turn, has contributed to the
global restructuring of work (Muntaner et al. 2006b) and of labor markets, the
undermining of standard employment relationships, and the intensifying of precar-
ious work (Caldbick et al. 2014; Vives et al. 2010), often facilitated by an ensuing
weakening of unions (Kalleberg 2012). In some instances, cost-cutting labor market
policies are matched by a decrease in labor market regulation (Kalleberg 2012) and a
shirking of legal obligations to workers by multinational companies worldwide. Not
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surprisingly, precarious working conditions may lead to both short- and long-term
negative health outcomes for workers, posing a new macro-level challenge to public
health and health promotion (Caldbick et al. 2014).

Another offspring of neoliberal ideology, international trade policies and agree-
ments provide the legal infrastructure needed to apply neoliberalism’s theoretical
tenets on the global stage, significantly diminishing individual government’s capac-
ity to adopt domestic policies meant to protect the socioeconomic and health
interests of their citizens, on the basis that such policies might threaten free trade
and, as a result, could trigger costly and lengthy legal action (Schrecker 2016). Such
trade agreements, acting through various mechanisms, have been linked to an
increase in health concerns and health inequalities within countries (Schrecker
2016). The resulting erosion of legislative protection of working standards, facili-
tated by a growing deregulation of labor markets and relentless pressures to lower
production costs, has seen an increase in precarious working conditions with nega-
tive overall health outcomes — since good quality jobs are linked to improved health
— and an increase in occupational injuries and fatalities (Friel et al. 2015). A recent
study comparing mortality rates from unintentional occupational injuries across
high-income countries (HICs) as well as low- and middle-income countries
(LMICs), from 1990 to 2016, concluded that, although there is a downward trend
in such injuries, they continue to be a global concern, affecting disproportionately
more LMICs than high-income ones (Wu et al. 2018). A systematic review of the
literature on the topic of health vulnerabilities among garment workers in South and
Southeast Asian countries brings further insight to these findings, emphasizing that
unsafe and hazardous working environments, along with protective equipment
deficiencies, pose serious health risks to workers and suggesting that this often
neglected topic constitutes an emerging area of research due to a surge in workplace
disasters (Kabir et al. 2019).

Intersectionality has become a construct that aims at integrating race, gender, and
class analyses in the social sciences and public health, although in practice it rarely
encompasses more than one or two inequality relations (Muntaner and
Augustinavicius 2019). Not surprisingly, the concepts of intersectionality and PE
have numerous points of overlap. For example, the negative health consequences of
PE have been found to be heightened by factors such as gender (Mosoetsa et al.
2016), race (Mosoetsa et al. 2016), age (Standing 2014), income and social class
(Artazcoz et al. 2007), education (Hammarstrom et al. 2011; Standing 2014),
citizenship (Mosoetsa et al. 2016; Kalleberg 2012), immigration status (Davidson
2019; Lewchuk et al. 2018), and mental health and disability (Davidson 2019).

Measurement Considerations

An increasing number of epidemiological studies and systematic reviews address the
impact of PE and related employment constructs on physical and mental health
(Bones Rocha et al. 2014), the use of health services, occupational health and safety
(Quinlan 2013), health behaviors (Dixon et al. 2014), and overall health and health
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equity (Benach et al. 2013, 2014; Schrecker 2016; Bones Rocha et al. 2013; Burgard
and Lin 2013). A majority of studies considering the health-related consequences of
precarious employment define precariousness in terms of the objective status of
individual employment contracts. Thus, investigators usually distinguish between
standard or formal (i.e., full-time, permanent) and nonstandard or informal (e.g.,
part-time, temporary, fixed-term, zero-hour, on-call, etc.) employment contracts in
an attempt to estimate the impact of precarious employment conditions on various
health outcomes (Virtanen et al. 2003; Muntaner et al. 2010a; Muntaner and Barnett
2000). Despite an increased interest in measuring the impact of PE on health
outcomes and health equity, given that, currently, there is no universally accepted
multidimensional conceptualization of this construct, several substantive and meth-
odological challenges exist (Benach et al. 2014; Mosoetsa et al. 2016; Burgard and
Lin 2013).

In response, a number of tools have been developed to measure precarious
employment. First, the Spanish Employment Precariousness Scale (EPRES) is a
validated questionnaire composed of six theory-based constructs reflecting contract
duration, level of negotiation of employment conditions, defenselessness in the face
of authoritarian treatment, low or insufficient wages, entitlement to workplace
rights and social security benefits, and powerlessness to exercise workplace rights
(Vives et al. 2010). The EPRES tool is now in the process of being translated and
validated to other national contexts (Jonsson et al. 2019). The second measurement
tool is the Employment Precarious Index, a scale used in the 2011 and 2017
longitudinal surveys conducted in the context of the Poverty and Employment
Precarity in Southern Ontario (PEPSO) project to measure the impact of PE on
family well-being and community involvement (Lewchuk et al. 2018). This ques-
tionnaire combines questions related to income level, income security, employment
security, schedule predictability, contract type, employment-related benefits, fear of
raising concerns at the workplace, and receiving salary in cash (Lewchuk 2017). A
different multi-construct tool put forward is centered on several problematic levels
of job security in PE, including employment, job, occupational, workplace, com-
petence, income, and representation security (Standing 2014). Yet another analyt-
ical frame proposes a clear distinction between PE, precarious work, and both
worker and social life precariousness (Campbell and Price 2016). The need for
such a distinction is further reinforced by suggestions to focus employment discus-
sions on PE to maintain attention to employment relationships and the need for
relevant labor market policies; a focus on precarious workers and their individual
vulnerabilities could move the discussion away from policy solutions (Muntaner
2016).

Despite the existence of sophisticated theoretical frameworks that describe the
health-damaging potential of PE (Muntaner et al. 2010c; Tompa et al. 2007), while
numerous studies find an association between precarious employment relations and
adverse physical and mental health outcomes (Benavides et al. 2015; Kim et al.
2018), others fail to find such associations (Bernhard-Oettel et al. 2005; De Moortel
et al. 2014). In general, longitudinal studies tend to find stronger associations than
their cross-sectional counterparts (Kiviméki et al. 2003).
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Several explanations have been offered for this discrepancy between theoretical
predictions of disadvantage and actual existing findings. For example, scholars argue
that inconsistencies in findings may reflect disparities in the health effects of
different types of NSE contracts (Silla et al. 2005). Indeed, evidence suggests that
some forms of temporary employment have a greater potential for health harm than
others (Artazcoz et al. 2005). Similarly, several studies tend to find that temporary
employment is more consistently associated with adverse health outcomes than other
forms of NSE (Benavides et al. 2000). Other studies point out that differences in the
impact of precariousness also exist across socioeconomic and demographic sub-
groups (Artazcoz et al. 2007; Kivimédki et al. 2003). For this reason, aggregated
analyses may be underestimating such associations among women, youth, and other
deprived vulnerable populations. Other explanations justifying inconsistent findings
underline to need to distinguish between involuntary and voluntary forms of
NSE, since people who pursue it intentionally might actually benefit from it
(Kinnunen et al. 2011).

Moreover, investigators have also argued that there is a need to construct more
specific metrics of precariousness in order to better estimate its impact on health
(Benach and Muntaner 2007). These metrics should include factors such as earnings,
power and autonomy, legal protections, and benefit entitlements to better capture
precise dimensions of employment relations — beyond simply the type of contract —
that may adversely affect health outcomes (Benavides et al. 2006; Lewchuk et al.
2008; Muntaner et al. 2010c; Tompa et al. 2007; Vives et al. 2010). The use of such
metrics would allow investigators to locate employment experiences across a multi-
dimensional space. This, in turn, would enable a broader and more detailed analysis
of both employment conditions and the various pathways by which they contribute
to the creation of health inequalities within and between different labor market
groups (Benach et al. 2014, 2016).

Yet, another explanation posits that the observed inconsistency in research find-
ings reflects systematic differences in the experience of PE relations across national
contexts. Drawing insight from the broader literature on the health effects of welfare
state regimes (Chung and Muntaner 2007), scholars who advance this hypothesis
argue that the health-related consequences of precarious employment may be more
pronounced in countries characterized by weak social protection systems (i.e., liberal
welfare states) and less pronounced in countries characterized by strong social
protection systems (i.e., social democratic welfare states) (Bambra and Eikemo
2009; Chung and Muntaner 2007; Artazcoz et al. 2016; Kim et al. 2012; Benach
et al. 2013). They hypothesize, in other words, that generous and comprehensive
social and labor market policies have the potential to mitigate the adverse health
consequences of negative labor market experiences. This further justifies the need to
adjust the construct of precariousness when using it in different world regions to
accurately assess its impact on health outcomes and health equity; this tailoring is
needed since a country’s income (Vives et al. 2016) and the availability, and or
extent, of labor market regulation and social protection, quite different across
nations, could modulate the health effects of PE (Muntaner 2016). Research on the
attenuating role of such policies is still in its early stages although the study
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by Shahidi et al. did not support this hypothesis among European nations (Shahidi
et al. 2016).

Given that all workers in capitalist societies are exposed to varying degrees of
employment insecurity, low wages, and, in the case of workers in nonmanagement
positions, limited control over the work they conduct, precariousness can be framed
as a matter of class politics (Muntaner 2016). From this perspective, PE and social
class can be perceived as complementary, and employment precariousness can be
regarded as a higher level of worker exploitation and domination (Muntaner 2016).
In the context of, and facilitated by, labor market deregulation, a reduction in
collective bargaining opportunities, the shifting of power from workers to capital
owner/organizational leaders, alongside the shifting of responsibility and risk from
capital to labor, and the reduction of social protections — often resulting from
weakened welfare states — PE contributes to increased wealth and health inequalities
among workers everywhere (Benach et al. 2013).

Several frameworks have been proposed to guide analyses of the effects of
precarious work environments on health and outcomes social (Muntaner et al.
2010b; Tompa et al. 2007; ILO 2016). The following adapted model is an example
of a comprehensive employment precariousness framework reflective of the multi-
faceted socioeconomic and political factors and numerous axes of intersectionality
relevant to this topic (Muntaner et al. 2010b), which could be used to support
ongoing efforts to create multidimensional tools that capture the impact of PE on
several health and social outcomes with increased accuracy (Fig. 2).

Regional Reports

Research investigating the health and social effects of PE and other related concepts
in European and North American countries has benefited from somewhat more
attention and funding over the years. Until the last two decades, there was much
less emphasis on other regions of the world. However, this is rapidly changing, and
new clusters of PE research are developing in countries such as Chile and South
Korea. For instance, in Chile, the body of PE and occupational health research is
visibly expanding (Bones Rocha et al. 2013, 2014; Gonzalez and Vives 2019), and
the first occupational health survey containing questions on employment precari-
ousness was conducted in 2009—2010 (Bones Rocha et al. 2013; Vives et al. 2016).
Similarly, a diverse body of PE-related research has been conducted in South Korea
starting in the late 2000s (Yoo et al. 2016; Seon et al. 2017; Min et al. 2016; Yoon et
al. 2017; Kim et al. 2016a).

The findings in this section are grouped around two global regions: (a) Latin
America and the Caribbean and (b) East Asia. The initial plan for this chapter was to
summarize research evidence from studies examining the health impacts of PE and
related concepts only in LMICs. However, given an overall scarcity of such research
in LMICs (Lopez-Ruiz et al. 2015, 2017), the chapter combines findings from both
LMICs and high-income countries (HIC), making references to the broad body of
research on this topic conducted in both Chile and South Korea. As a result, given
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distinct challenges affecting economies and labor markets in these regions, as
detailed next, this chapter presents a unique glance into the development of different
areas of research and methodological approaches in both LMICs and HICs.

Latin America and the Caribbean

Latin America and the Caribbean region encompass semi-peripheral middle-income
countries with emergent labor markets and peripheral low-income countries with
informal labor markets (Muntaner et al. 2012).

Labor Market Trends

During the first decade of the twenty-first century, Latin America and the Caribbean
have seen an important fall in unemployment rates in urban areas, from 11.2% in
2002 to 6.4% in 2012 (Weller 2014), followed by some slight increases and
decreases within the second decade (ILO 2018a). According to the 2018 Labour
Overview of Latin America and the Caribbean, the 8.1% unemployment rate in 2017
went down to 7.8% in 2018 and is expected to continue its decrease to 7.5% in 2019,
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as facilitated by an expected economic growth of 2.2% (ILO 2018a). Although a
decrease in unemployment rates has a positive outlook, aggregate unemployment
rates camouflage discrepancies across regions, countries, and vulnerable subgroups
such as women and youth, whose rates are over 10% and almost 20%, respectively
(ILO 2018a). Moreover, despite improvements in overall unemployment rates, this
region exhibits persistently large shares of informal or nonstandard employment,
which represent the predominant form of employment in many sectors of the
economy (ILO 2016, 2018a). For instance, in Latin America and the Caribbean,
across both agricultural and nonagricultural fields, informal employment is slightly
higher than 50% with some estimated 140 million people practicing in occupations
commonly linked to precarious work environments, limited social rights, and
increased vulnerabilities (ILO 2018a), a significant increase when compared to
previous estimates of 130 million people working in such occupations (ILO 2014).
At a global level, two billion people, representing more than 61% of the employed
populations, work in the informal economy (ILO 2018Db).

Informal work, which could be considered a form of NSE or a#ypical employment
in HICs (Carré and Heintz 2009), has become pervasive in most underdeveloped
economies; however, given its underground character and the belief that it will fade
away in the face of economic development, its multifaceted socioeconomic and
political consequences are insufficiently studied by researchers and as a result, less
understood and, to a large degree, neglected by politicians (Cling and Mireille 2015).
Although there are many differences in the context of informal work across devel-
oping countries, there are also many similarities, including precariousness of work-
ing conditions, average incomes, exclusion from the formal economy, and low
educational and skill qualifications, which prevent many workers from finding
jobs in the formal work network (Cling and Mireille 2015). Besides commonalities,
informal work is nonhomogenous and could include numerous and varied forms of
employment, including a large portion of own-account work, as well as informal
salaried employment in both the formal and informal sectors (ILO 2016; Cling and
Mireille 2015). Additionally, informal work is characterized by a high proportion of
older people, including those who have been pushed from salaried employment into
informal, self-employed work, given a need to supplement retirement incomes
(Standing 2014).

Informal employment in Latin America and the Caribbean, in particular own-
account work, appears as a response toward joblessness and a lack of income (ILO
2018a), according to mainstream economics. Given the lack of unemployment
compensation schemas and the incapacity of most workers to sustain their living
standards in times of unemployment, whoever loses a dependent job will need to find
work in the short term and will most likely do so as an informal own-account worker
or dependent worker (ILO 2018a). Given that informal employment is usually not
regulated by formal employment contracts, it does not have to adhere to labor market
standards, and, as a result, the working conditions often reflect the lack of regulation
(ILO 2016). Challenging employment conditions could also affect high proportions
of workers in the formal workforce even in the most formalized labor markets of the
region. One key reason is that in semi-peripheral nations there is less regulatory
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oversight of social rights and democratic mechanisms, and, as a result, recent
changes leading to increased deregulation of labor markets have accentuated imbal-
ances in the worker/capital relationships, negatively impacting the availability of
quality employment (Muntaner 2016).

As aresult, PE in Latin America and the Caribbean takes two main forms: that of
informal employment, concerning a majority of workers, especially in countries with
a limited development of a formal labor market and that of precarious formal
employment, characterized by precarious employment conditions, in countries
where formal labor markets have reached a greater development (ILO 2016).
However, although both informal and precarious formal employment are linked to
problematic working conditions, it is desirable to keep both concepts apart for at
least four main reasons. First, there appear to be more health damaging features in
informal employment than there are in formal precarious employment (ILO 2016),
possibly given that informal employment relationships operate outside any regula-
tory framework. Second, understanding PE conditions in Latin America and the
Caribbean region — similar to other regions such as Asia and Africa — requires
the understanding that informal employment is the main form of PE conditions in
the region (ILO 2016). Third, informal employment in the region responds to
different historical processes and backgrounds than precarious formal employment.
Fourth, the extent to which formal employment conditions are precarious within the
new forms of regulation driven by flexibilization of labor markets or complete
deregulation requires closer examination (ILO 2016). In conclusion, to identify
and understand the mechanisms linking these different forms of employment to
health and its public health impact, these concepts should be studied separately.

Precarious Employment: Regional Problems of Measurement

Similar to the situation in the rest of the world, and although the large shares of
informal and precarious employment conditions in the region constitute a serious
reason for concern about the quality of employment in Latin America, little aca-
demic research has examined this issue in any systematic way, resulting in a lack of
both conceptual definitions and internationally comparable data within the region
(Ocampo and Sehnbruch 2015). A common prescription is the need for Latin
American countries to invest in more accurate, comprehensive, and internationally
comparable data on employment conditions, which could serve to better describe
both informal and precarious employment (Ocampo and Sehnbruch 2015). This
applies to both the measurement of informal employment and that of precarious
employment. In the case of informal employment, ILO has set out recommendations
to address specific country needs, resulting in national differences in definitions and
coverage (ILO 2016), which could, however, inadvertently limit the international
comparability of the indicator. Currently, data are scattered, and, in several countries,
no official estimates exist of informal employment, and much less of precarious
employment (ILO 2016).
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Currently, both policy and academic research lack the proper empirical evidence
to challenge established labor market theories such as the need for further labor
market flexibilization (Ocampo and Sehnbruch 2015). Clearly, accurate data collec-
tion is a key necessity if the quality of employment is to be assessed and if countries
in the region are to overcome the relative neglect of job quality issues. Besides the
regular collection of data through labor force surveys, employment and working
conditions surveys are a key resource to estimate not only the extent and distribution
of these employment conditions but also their association with health and worker
well-being. In the last decade, approximately 12 countries in Latin American and the
Caribbean have conducted national surveys on working conditions, employment,
and health, and more are expected to come (Merino-Salazar et al. 2015). Several of
these surveys capture information that may allow an assessment of informal and
precarious employment, thus representing a key advancement in the description of
employment quality in this region.

Precarious Employment and Health

Research on employment conditions and health in Latin America and the Caribbean
is scant, and an occupational epidemiology body of research into employment and
health in the region has yet to be developed. Regarding informal work, the literature
on informal employment or the informal economy and its association with health is
still very scarce. The informal economy is understood as activities that are not
government regulated or taxed, and since working conditions are unregulated and
workers do not receive benefits such as health insurance or pension, work in the
informal economy may result in significant health risks (Hadden et al. 2007).
Similarly, since employees in nonstandard employment could work on a part-time,
seasonal, and contingent basis, they are provided with little or no benefits, since such
benefits are often limited to full-time employment (ILO 2016) and are exposed to
employment conditions that include reduced job security, less financial compensa-
tion, and inadequate work environments (Hadden et al. 2007) that, not surprisingly,
may increase health risks. Register-based information on the health of informal
workers is limited by the fact that their condition of informality keeps them out of
most, if not all, register systems. Further, since employment and working conditions
surveys in Latin America and the Caribbean are only beginning to develop, currently
there are limited knowledge and understanding of both informal and nonstandard
workers’ health status and health outcomes (Solar 2016).

There is much to learn about the association between informal employment and
health and how it varies across different types of informal workers. The potential
mechanisms leading from both informal and nonstandard employment to poor health
are various low and irregular income, the frequent association with poor working
conditions, and lack of social protection. This implies, among others, the inability to
take sick leave and recover from disease, risking a further deterioration of health or
even death (Burgard and Lin 2013). Most, if not all, studies in the region are of cross-
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sectional nature; most of them coming from Brazil, Colombia, and Central America.
As a general statement, most studies find that informal workers are in worse health
than formal workers. For example, recent work has investigated plausible links and
interactions among paid work, family characteristics, gender, informal employment,
and health status in Central America (Lopez-Ruiz et al. 2017). Among a cross-
sectional sample of 8680 nonagricultural workers, higher adjusted prevalence ratios
for poor self-perceived and mental health are observed among women in informal
employment who were previously married, had care responsibilities, worked long
hours, or were employed part time (Lopez-Ruiz et al. 2017). Unpaid and paid work
are drivers of health inequalities, which seem to interact with gender and informal
employment (Lopez-Ruiz et al. 2017). Another aspect of informal employment in
the region is related to that of immigrant workers. As revealed in a comprehensive
editorial on employment and global health inequalities, the extant literature confirms
that immigrant workers are at higher risk of sexual exploitation, violence, labor
exploitation, and both mental and physical health problems (Benach et al. 2013).

East Asian Countries

Economies in East Asian countries such as China, South Korea, and Taiwan have
a reliance and/or increasing dependence on a workforce characterized either by
precarious employment or by increased insecurity in employment, derived from a
movement toward increased labor market flexibilization. Economic changes in the
USA and Western Europe have also affected the East Asian region. East Asian
countries have industrialized unevenly, and the region has become the world’s
factory, leading to changes in patterns of work practice and production in Asia. In
East Asian countries, a growing distinction between employees who are on a formal
or standard employment relationship and those who have informal nonstandard
work arrangements is observed (Lee and Eyraud 2008). In other words, precarious
employment conditions increased across the whole region, although the level of
development, historical trajectories, and cultural traditions are different among
countries (Kalleberg and Hewison 2013).

Labor Market Trends

There are five points in which these countries’ experience with precarious employ-
ment converge. First, a growing informalization of the formal sector, resulting in
nonstandard employment relationships, has emerged. Second, precarious employ-
ment relations in these countries have expanded following the adoption of (a)
economic reforms as solutions to economic crisis or (b) specific policies influenced
by neoliberalism and globalization. For example, South Korea enhanced flexibility
of labor markets and restructured the financial market under the neoliberal reform
urged by the International Monetary Fund in the financial crisis in 1997 (Kalleberg
and Hewison 2013). As a result, the number of precarious workers increased
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immediately and drastically, comprising a large proportion of labor markets in the
South. Third, the demographic composition of non-regular workers has some sim-
ilarities across countries and should be examined carefully. For example, migrant
workers from Southeast Asia are more disadvantaged in Taiwan (Hsiao 2013).
Fourth, an increase in precarious employment/work has led to a growth of social
inequalities which, in turn, affects families and communities. In particular, similar to
workers who have PE relations in the USA or Western Europe, precarious workers in
East Asia lack social protection, earn low income, experience job insecurity, and
have weak class power and unstable contracts. These might limit upward social
mobility both inter- and intragenerations (Kalleberg and Hewison 2013).

Last, PE comes to the fore as an emerging social problem in the East Asia region.
Since the early 2000s, several studies have analyzed employment-related health
inequalities between nonstandard (precarious) and standard (non-precarious) employ-
ment conditions, particularly in South Korea. This review identifies three large topics.
First, the majority of studies show that precarious workers have worse health than
non-precarious workers. Precarious workers exhibited worse self-rated health and
chronic disease, high level of depression and distress, and high risk of injuries.
Second, gender differences in its effect on health were also identified. Female
precarious workers report their health as worse and that they feel more depressive
symptoms or psychological distress compared to male precarious workers. Third,
fewer studies examined mechanisms regarding how precarious employment impacts
on health in East Asia (Kim et al. 2008, 2013, 2016b, Jang et al. 2015).

Precarious Employment: Regional Problems of Measurement

Most studies operationalize PE through a focus on work contract or arrangement, or
a one-dimensional characteristic of it. Some forms of permanent contract or arrange-
ment are deemed to be non-precarious employment, while others such as fixed, part
time, temporary, dispatch, and daily are considered precarious employment (Cho and
Koo 2018; Kim et al. 2008, 2011, 2016b, 2017; Seon et al. 2017; Ho et al. 2008;
Khang and Kim 2006). In all studies, PE was associated with poor health status. In a
study linking the number of working hours per week with employment status
(permanent or precarious employment), workers in PE with long working hours
exhibited higher odds of depressive symptoms than permanent employees working
3540 h/week (Kim et al. 2016b). A study that identified PE based on a combination
of contract duration (permanent, long term, short term) and type (parent firm or
subcontract) estimated that parent firm and both short- and long-term contracts were
positively associated with workplace attendance while sick (Kim et al. 2016a).

Precarious Employment and Health

Depressive symptoms and psychological distress are the most frequently
examined aspects of mental health in the field of epidemiology of PE and health.
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For depressive symptoms, PE is linked to a deterioration of workers’ mental health
(Kim et al. 2012, 2013, 2016b, 2017; Han et al. 2017; Yoo et al. 2016; Jang et al.
2015). PE is more likely to be associated with the development of psychological
distress than full-time permanent work. Workers in nonstandard employment con-
ditions exhibited higher risks of suicide ideation and suicide attempts when com-
pared with employees in non-precarious working environments (Yoon et al. 2017),
and, among PE conditions, temporary employment was associated with more severe
depressive symptoms than fixed-term employment (Kim et al. 2017).

Self-rated health is also well examined in relation to employment conditions, and
PE is associated in particular with low self-rated health (Kim et al. 2006, 2008,
2011). Overall, PE is associated with worse health for workers than permanent
employment, with several health status indicators significantly correlated to occu-
pational status and conditions; such indicators include mortality (Khang and Kim
2006); chronic conditions such as musculoskeletal disorders, liver disease, and
mental health disorders (Kim et al. 2008); high blood pressure (Seon et al. 2017);
metabolic syndrome (Cho and Koo 2018); eye injuries (Ho et al. 2008); and irregular
menstruations (Kwak and Kim 2018).

Several studies investigated associations between PE conditions and workers’
access to health services. When compared to permanent status workers, dispatched
workers and hourly workers received less (a) regular medical checkups; (b) stomach,
cervical, and breast cancer screening; and (c) influenza vaccinations (Kim et al.
2018). Similarly, nonstandard employees, both men and women, were less likely to
access screening services for conditions such as hypertension and diabetes (Seon et
al. 2017), and workers in PE were more likely to report that they did not receive
healthcare due to economic burden and timing/scheduling restrains (Min et al. 2016).

A number of studies tried to identify dynamic effects associated with changes in
employment conditions. For example, in one study, the authors classified four
categories of change in employment status: (a) those who maintained permanent
employment, (b) those who changed their employment status from precarious to
permanent, (c) those who changed their employment status from permanent to
precarious, and (d) those who changed their employment status from precarious
to unemployed (Kim et al. 2012). Compared to those who maintained permanent
employment, workers who became precariously employed had higher odds of
developing depressive symptoms. However, in gender-stratified analyses, among
females, new-onset depressive symptoms were correlated with the change from
precarious to permanent as well as the change from permanent to precarious; no
significant associations between change in employment status and new onset of
depressive symptoms were identified among males (Kim et al. 2012). In another
study, the authors concentrated solely on the change in employment status from
permanent to precarious employment (Jang et al. 2015). The transition from perma-
nent full-time to precarious employment status was associated with the development
of new-onset severe depressive symptoms in both males and females, with stronger
effects among females (Jang et al. 2015). Another study — which employed nine
levels of change in employment conditions — showed that the odds of having
depression were significantly increased for workers who transitioned from (a)
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permanent to both PE and unemployment and (b) PE to unemployment and for
workers who maintained their PE or unemployment status; these associations were
significant for men and for women who were in charge of their households (Yoo et
al. 2016). Another study estimated that changes of employment conditions from
permanent to both part-time and full-time PE increased the risk of suicidal ideation
(Yoon et al. 2017).

Several gender differences were identified when estimating the relationship
between PE and health. For instance, in a number of studies, female precarious
workers reported worse overall health and higher rates of depressive symptoms or
psychological distress when compared to male precarious workers (Jang et al. 2015;
Kim et al. 2006, 2011, 2012). In addition, different health mechanisms by gender
were identified. Thus, one study analyzed dynamics of health inequalities from 1995
to 2006 and showed that absolute health inequalities by employment status increased
among women and decreased among men (Kim et al. 2011). A remarkable increase
in relative health inequalities was also found among female temporary and daily
employees but only among male daily employees (Kim et al. 2011). Further,
employment status differences were identified among female workers. Thus, females
in PE had higher blood pressure (Seon et al. 2017) and metabolic syndrome
prevalence (Cho and Koo 2018) when compared to females holding full-time
permanent employment.

Limitations of Available Studies

Despite numerous strengths, there are several limitations within the identified
research. First, most studies only consider the association between PE and ill health.
Second, very few comparative studies are conducted within and between countries.
The use of longitudinal perspectives and a closer look at sociopolitical and historical
contexts affecting individual countries and geographical regions could facilitate a
better understanding of this complex topic. In addition, only a few studies use
multilevel analyses to estimate the impact of economic crises and that of social
and/or labor market policy changes. Furthermore, only a handful of studies provide
detailed explanations of mechanisms of action. Several of these limitations are
closely related to the substantive and methodological challenges of measuring PE
and its impact on health and health equity as well as the lack of available indicators
and comparable data across countries, regions, and time periods.

Conclusion

Given the multitude of possible health and social implications linked to PE and other
forms of NSE, as summarized in this chapter, continuing to expand the breadth and
depth of research on this topic would help move this meaningful field of inquiry
forward. Progress on establishing agreed-upon indicators, data collection methods
and sources, and multi-concept measurement tools will enable further research, not
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only at national but also international levels, therefore facilitating both comparative
and longitudinal studies.

In turn, empirical data could be used to strengthen advocacy efforts in order to
create, reform, and continually evaluate social and labor market policies aimed at
both decreasing the spread of PE and NSE and minimizing their harmful social and
health effects. Intersectoral work, strong political will, and evidence-informed strat-
egies are all needed to fight PE and the multifaceted harmful consequences derived
from informal economies, deregulated or unregulated labor markets, and weakened
welfare state services.
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Abstract

A growing part of empirical microeconomics papers studies the interaction
between employment and health. This literature tries to disentangle the two-
way causal relationship. On one hand, the health status influences the employ-
ment position and, at the same time, working affects, positively or negatively, the
health status. The literature concludes that a favorable work environment and
high job security lead to better health conditions. Being employed with appro-
priate working conditions plays a protective role on physical health and psychi-
atric disorders. By contrast, nonemployment and retirement are generally worse
particularly for mental health in reference to employment. In addition, over-
employment has a negative effect on health. These findings stress the importance
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of job sustainability for the health of workers. Thus, in most developed countries,
labor-market policy has increasingly paid attention to job sustainability and job
satisfaction. The literature clearly invites employers to take better account of the
worker preferences when setting the number of hours worked. Overall, a combi-
nation of high employment protection, job satisfaction, decision latitude, and
active labor-market policies is likely to have a positive effect on health.

JEL Codes
118 - 128 - J28 - J81

Keywords
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Introduction

Almost three quarters of OECD employees benefit from permanent employment
which are stable and offer guarantees in terms of job security. Nevertheless, even
these workers are being put under rising pressures by deep changes in labor-market
trends. Job strain may have a large impact on health, and in return a deteriorated
health status undermines employability. For example, among workers declaring a
secure job, 25% of European report that work affects negatively their health
(Eurofound 2017). The growing use of information and communication technologies
and specifically computers contributes to this trend.

The interaction between health and employment is the subject of numerous
research studies and can be understood as a two-way causal relationship. Employ-
ment has an impact on health and health has also an impact on employment (“healthy
worker effect”’) (Lindeboom 2006). Indeed, in a labor-market model, health status
may be “endogenous” both in a structural sense (e.g., health and labor market
outcomes are determined simultaneously and the causality is potentially bidirec-
tional) and in a statistical sense (e.g., certain confounding factors can simultaneously
influence both health status and socioeconomic status such as a present-biased
preference or the degree of aversion to risk). This chapter reviews empirical papers
dealing with this two-way causal relationship. The economic literature on the
relationships between employment and health is sparse, compared to the vast
number of studies published in other fields such as epidemiology, sociology, and
psychology. Economists have long been very cautious on this issue because causal
mechanisms are difficult to identify and subjective variables are tough to study.

More research on these issues would be important because inadequate working
conditions and poor job satisfaction negatively affect health, with costly conse-
quences both for individuals and for society at large.

Furthermore, faced with unsustainable pay-as-you-go pension systems, governments
have raised retirement ages and/or increased the contribution period required to access
full pension rights. Arduous working conditions and health capital degradation
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contribute to lower productivity among older workers, increasing their take-up of sick
leave and raising the risk of job loss. Thus a better knowledge of the complex
interactions between work and health is necessary to promote the prevention of
occupational health risk, through the quest for new forms of organization that are less
harmful for health. This should be a key priority of labor-market and health policies.

This chapter, inspired by Barnay (2016), proceeds as follows. Section “Effect of
Employment on Health Status” describes the main results relative to the effect of
employment on health. Section “The Effect of Health on Labor Outcomes” presents
the European literature relative to the effect of health on labor outcomes. In a final
section, I conclude and discuss policy issues related to health at work.

Effect of Employment on Health Status

In microeconomic studies of labor supply, we traditionally distinguish both definitions
of work: an intensive margin (working hours, job quality) and an extensive margin
(employment status). In an intensive margin approach, since the emergence of the
economics of happiness and subjective well-being literature, the quality of work could
not be limited to a wage approach. According to Green (2006), the quality of work
refers to skill level, effort and work intensity, autonomy, wages, the risk, the level of
job security, and well-being of workers. In an intensive margin approach, a great deal
of definitions has been studied in the epidemiological literature. Working conditions
have been defined in seminal sociological and psychological papers. In particular, the
Job Demand-Control (JD-C) Model, e.g., the imbalance model between perceived
pressure (demand) and decision latitude (level of control), refers to concepts of job
decision latitude, job demand, and job strains (Karasek and Theorell 1990). Strong job
demand combined with low job control leads to a high-strain jobs. This situation called
“job strain” is associated with a higher propensity to cardiovascular disease, as well as
in mental health problems (Theorell et al. 2015). The situation becomes even more
detrimental in the case of social isolation (i.e., lack of social support at work from the
hierarchy and/or colleagues). An “iso-strain” situation is detected in the case of job
strain combined with a lack of social support and leads to deteriorating physical
health, notably cardiovascular diseases. Siegrist (1996) shows that high effort-low
reward leads to increased cardiovascular risk and psychiatric disorders. Even if the
scope is broader, the ERI model appears close to the prediction of the theory of
compensating wages differentials. Workers with the same productivity should receive
different wages if they perform tasks of different levels of difficulty in a pure and
perfect competition model. This is the Hedonic Price Wage theory, proposed by Rosen
in 1974, which reflects the size of the heterogeneity of wages. More recently, other
concepts have emerged concerning psychosocial factors at work. From an economic
standpoint, four dimensions were especially stressed: duration of working time,
extended working time, job insecurity, and job satisfaction.

Timming (2010) showed that being supported by the hierarchy, being safe in the
job, having a good balance between life and work, satisfaction with pay (Siegrist
2006), and having opportunities to “learn and grow” were significant factors of high
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job satisfaction in most European countries. Another study from Sousa-Poza and
Sousa-Poza (2000) added the importance of having an interesting job. Job satisfac-
tion appears positively correlated with own earnings. It is also positively linked with
the average earnings of all other workers within the same company (Clark et al.
2008). A specific part of the literature also focused on the importance of a good
match between workers’ skills and duties (a mismatch potentially leading to dissat-
isfaction and reduced well-being; Green 2011).

Bassanini and Caroli (2015), in an economic review, show that the effect of work
on health changes according to individual preferences. Unwanted long hours and an
obligation to stay in employment affect an individual’s health status. The negative
impact of work on health could correspond to the differential between the contractual
number of hours and the desired number of hours. Employment affects health via a
variety of potential channels, such as risk behaviors, health care access, material life
or early-life conditions, and cumulative effects. Risk behaviors (tobacco, alcohol or
drug consumption, sedentariness, etc.) are determining factors in the early occur-
rence of chronic disease. These behaviors are more widespread in disadvantaged
environments. Access to health care could equally play a role in the causal relation-
ship between employment and health status. Favorable socioeconomic conditions
result in access to better health care quality through access to better information and
a higher degree of preventative behavior. Furthermore, better professional integra-
tion improves the income level and thereby increases the opportunities to invest in
one’s health through sport, healthy diet, better housing conditions and even better
working conditions. By improving one’s material living conditions, the improved
socioeconomic status leads to a better health status. The literature has shown that an
improvement in living conditions is conducive to a better health status, whether it is
defined in terms of income, employment status, working conditions, education level,
sociodemographic factors, or living environment and neighborhood.

In following subsections, I focus on the health effect of working conditions
(section “Effect of Work and Employment Relations on Physical Health”) — in a
large sense — and unemployment/retirement, more specifically (section “Job Loss
and Physical Health”). In section “Impact of Employment and Working Conditions
on Mental Health,” I describe the effect of working conditions on the specific topic
of mental health.

Effect of Work and Employment Relations on Physical Health

The interactions between work and employment relations and workers’ health
conditions have received considerable attention in epidemiology and health eco-
nomics fields. Psychosocial factors, such as the feeling of hierarchical dominance or
the loss of autonomy or deprivation, increase the probability of exposure to stress
and psychological distress. An individual’s socio-professional situation will thus
favor (or not) the emergence of psychosocial problems that will lead to deterioration
in health status. A favorable work environment and high job security lead to better
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health conditions. The physical health of workers who have part-time jobs is worse
than those who are full-time. For instance, Robone et al. (op.cit.) show that having a
part-time job (as compared to full-time job) has an asymmetric impact on health for
both men and women according to preferences for the number of work hours. Their
results suggest that the impact of part-time work is positive only among upper social
classes. Reversely, individuals with unsecure contractual conditions experience bad
health if their jobs are associated with low levels of employability.

In order to identify the specific effect of the employment contract on health, it is
necessary to consider that the choice of job allocation is unlikely a random experi-
ence (due to heterogeneity of individual preferences, risk aversion attitudes, working
conditions, and health status among population). It is known that contract workers
can be characterized by poorer physical and psychological working conditions.
Considering unobserved heterogeneity and selection effects, studies find signifi-
cantly reduced (indeed no) effects of the contract on the physical and mental health
(Cottini and Lucifora 2013; Ehlert and Schaffner 2011). Cottini and Lucifora (op.
cit.) investigate the role of working conditions on mental health in 15 EU countries.
They find that job quality (in particular job demands) affect mental health. Ehlert and
Schaffner (op.cit.) find no health differences between labor market entrants
according to contract (temporary or permanent employment). However, they observe
anegative effect of additional temporary employment on SAH (self-assessed health),
in reference to a full employment contract.

Robone et al. (op.cit.) show that a preference for less working hours causes bad
SAH among both the men and women population (the reverse is also true, but only
for men who want to work longer). Combining a part-time job and preferences for
less working hours is associated to bad SAH for women. However, long working
hours increase psychiatric disorders (Cottini et al., op.cit.). Bell et al. (2012) analyze
the effect that hours constraints (difference between actual working hours and
desired working hours) have on different measures of workers’ health (SAH and
health satisfaction) in Germany. Overemployment seems thus cause negative effects
on health status.

Job Loss and Physical Health

Job loss is associated with bad individual well-being (Clark et al. 2008). A priori, the
persistence of massive unemployment and recurrent forms of nonemployment has a
deteriorating effect on health status.

Numerous studies focus on the relationship between unemployment and poor
health (Kalwij and Vermeulen 2008 in Europe) and on the effects of retirement on
health (Coe and Zamarro 2011, in Europe and for international comparison, see
Rohwedder and Willis 2010). Once again, this relationship is subject to discussion;
lower health in the unemployed than in the employed could be explained by reverse
causality. To tackle this problem, Browning and Heinesen (2012) estimate the causal
effect of job displacement due to plant closure on mortality and hospitalization
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outcomes among the male workers population in the private sector by using pro-
pensity score weighting. They find that job loss increases the overall mortality risk
and especially circulatory disease, suicide mortality, death and hospitalization due to
traffic accidents, alcohol-related disease, and psychiatric disorders. These results
converge with Kuhn et al. (2009) using Austrian data, which find a positive effect of
job loss due to plant closure on public health expenditures generated by additional
psychotropic drugs consumption and hospitalization cost due to mental problems
and stroke among male population (matching procedure with propensity score).

The nature of the causal relationship between retirement and health is not
obvious and can be bidirectional. Retirement may first free individuals from a
job strain situation and may improve, in particular, short-term mental health. This
positive dynamic will be sustainable as long as individuals have a capacity to
invest in their health (via an income effect) (Grossman 1972). Conversely, a
retirement shock can also cause a loss of a social role, a decline in human capital
stock, and therefore a deterioration of health will be enhanced by a negative shock
on living standards of the retiree. Retirement can then be desired by unhealthy old
workers.

On one hand, a set of recent studies confirms this detrimental effect of retire-
ment on health. In the UK, Behncke (2012) finds that retirement increases the
occurrence of chronic health conditions. Using SHARE data, Celidoni et al. (2017)
evaluate the causal impact of retirement on recall memory tests. They stress out
that retirement has a long-term negative effect on cognition for individuals who
retire at the statutory eligibility age. Mazzonna and Peracchi (2017) show that
retirement is on average negative for both mental and physical health (depression
and mobility limitation) and cognitive abilities (memory and fluency). Heller-
Sahlgren (2017) investigated the short- and long-term effects of retirement on
mental health (Euro-D scale) in ten European countries and found a negative
long-term effect.

On the other hand, many international empirical studies show that retirement is
beneficial to health status. For instance, Coe and Zamarro (2011) conclude that
retirement decreases the likelihood of reporting poor perceived health (35%) after
controlling for reverse causality. However, this effect cannot be found with both
depression indicators. In the UK, Bound and Waidmann (2007) found a positive but
transitory health effect of retirement, only in men. Based on German data, Eibich
(2015) finds that retirement improves general and mental health status. Shai (2018)
underlines that being in employment at older ages is related to poor general health in
Isra€l. In France, Blake and Garrouste (2019) point out a negative effect of a pension
scheme reform based on the increasing the duration of the contribution period on
health, but exclusively focused on less-educated individuals.

This ambiguous effect of retirement might find an explanation in its timing,
ultimately hinting towards the role of past exposures to working conditions. Thus,
the positive effect of retirement on health is often related to early retirement, i.e., past
employment in physically demanding occupations in the sense that individuals
employed in low-skill jobs are overrepresented in early retirees (Mazzonna and
Peracchi 2017).
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Impact of Employment and Working Conditions on Mental Health

Based on Australia data, Leach et al. (2008) show a strong correlation between
physical and mental health, and particularly in the female population. This gender
effect is confirmed by Barnay and Defebvre (2019) in a French study. We show that
poor mental health in the male population decreases the probability of staying in
employment after including physical health as control variables. In addition, omitted
variables generate unobserved individual heterogeneity, which is also a potentially
endogenous factor. Risk preferences, job involvement and satisfaction, family back-
ground and risk behaviors (smoking, alcohol, and overweight) are all related to both
mental health and employment.

I examine three categories of determinants: employment, working conditions, and
long-term effects of initial conditions.

Overall, being employed plays a protective role on psychiatric disorders. In the
Netherlands, Plaisier et al. (2008) use cross-sectional data to measure various social
roles (employee, partner, and parent) with the prevalence of anxiety and depressive
disorders. Both having a job and working full-time were associated with a lower
prevalence of anxiety disorders and depression among men, but not among women.
The effect of employment on mental health is confirmed in a robust econometric
study of the UK (Llena-Nozal et al. 2004). Gender differences are corroborated.
Employment status is a determining factor for males but not for females. The effect
of retirement on health status seems significant when considering mental health
indicator. This mental retirement effect can be attributed to a decrease in human
capital investment and an “unengaged lifestyle hypothesis” (Rohwedder and Willis
2010). Non-employed men have substantially worse mental health. From Spanish
data, Artazcoz et al. (2004) show that nonemployment is associated with problems of
mental health for men, and to a lesser extent for women.

In an intensive margin approach, the working conditions can be potentially
pathogenic and provoke mental health problems. Using the UK, Switzerland, Aus-
tralia, and Canada data, Llena-Nozal (2009) displays that nonemployment is gener-
ally worse for mental health than employment. In France, among men and women,
constrained part-time work is associated with a higher depression. Santin et al.
(2009) show that having a fixed-term contract is correlated with depression, but
only for women. Workers on temporary contracts may suffer more psychological
costs and stress due to exposure to job insecurity (Green 2011; Caroli and Godard
2014). Job insecurity is particularly widespread in Europe where 10% agree (or
strongly agree) that they might lose their job within the next 6 months (Eurofound
2017).

Thus, Bildt and Michelsen (2002) show that exposure to difficult working
conditions may have an adverse effect on mental health, with differences according
to gender. Men are more affected by changes in tasks and a lack of pride at work.
Among women, other drivers explain this effect, such as no training, low motivation,
and weak social support at work. Men suffer from the omnipresence of work in their
lives and the repetitiveness and lack of cooperation in the labor force. Women, in
addition to the repetitive nature of tasks and lack of cooperation, identify starting
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work before age 18 and involuntary interruptions during work as criteria impacting
their health.

Finally, significant life events also play a role in determining the current state of
mental health. Unemployment and nonemployment, during the beginning of work-
ing life, can induce depressive symptoms later. Workers who have higher risk of
long-term unemployment suffer from feelings of job insecurity and face a higher risk
of mental health than others. It has been shown that events such as illness or the
death of a close relative or partner, marital separations, and serious quarrels also tend
to impact mental health (Lindeboom et al. 2002 in the Netherlands). Past or present
financial difficulties are also often associated with the onset of common mental
disorders, such as depression and anxiety. Finally, a degradation in physical condi-
tion induced impairment of mental health, especially for women. Bad health or the
presence of disability in childhood has negative consequences on mental health at
older ages, as well as chronic diseases, regardless of the age of onset (Llena-Nozal
et al. 2004).

The Effect of Health on Labor Outcomes

The healthy worker effect refers to the selection of workers in good health and
reflects past personal experience having undermined health and professional paths.
For instance, several studies attach importance to the cumulative effects of events
experienced throughout an individual’s life cycle having reinforced the selection
effect. An individual’s socioeconomic situation during childhood, or even in utero
(according to the latency hypothesis or latency model), and labor market trajectory
described as the pathway model (Case et al. 2005) are important determinants of
health status in adulthood. Lindeboom (2006) show that the childhood environment
influences the probability of experiencing occupational accidents and disabilities. A
large body of literature equally acknowledges the role played by the social determi-
nants of health.

Moreover, we can observe a self-selection of workers with a lower health status
into, for instance, temporary employment or specific jobs. Tackling this selection
problem can lead to invalidate the negative effect of temporary contracts on health
status (Cottini and Lucifora 2013; Ehlert and Schaffner 2011).

Effects of Disabilities on Work

In this main field, I select two topics: the effectiveness of legislative and fiscal
measures relative to handicaps and the impact of disabilities on professional paths.

A first category of studies deals with the effects of disability insurance benefits
programs (in terms of eligibility criteria and generosity), notably provisions seeking
to maintain disabled persons in employment (Staubli 2011; Marie and Vall-Castello
2012). Vall-Castello (2012) evaluated the effects of a policy promoting employment
among disabled women in Spain. The author studies the impact of reducing social
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security contributions for employers who hired disabled women. The study shows a
significant effect from the reductions of the social security employer contributions.
Along the same lines, Staubli (2011) studies, in the case of Austria, the effect of
linking the eligibility to disability insurance to return to work and disability enrol-
ment. They identify a statistically significant positive effect for this type of measure
on labor market participation (in the private sector) for disabled men aged 55 and
over (an increase of 1.6-3.4 points). Marie and Vall-Castello (2012) look into the
impact of establishing a more generous disability insurance program on the rate of
labor market participation for claimants suffering from partial disability (who can
combine disability benefits and job income) for individuals aged 55 and over (the
only ones eligible for such benefit increases). Using Spanish data, the authors find
that a 36% increase in the amount of disability pensions reduces the probability of
being employed by 8%.

A second category of studies has to do with the impact of disability on labor-
market outcomes, including professional careers.

Jones (2011) estimates the influence of different characteristics of disability (type,
origin, duration, severity) on the probability of being employed and on labor-market
earnings, using an ad hoc module of the 2002 UK Labour Force Survey. The study
only includes people reporting disabilities and estimates are made separately for men
and women. Selection effects due to only considering employees experiencing
disabilities are taken into account. The results reveal a positive influence of disability
at birth on employment, but only for men, as well as a positive influence of disability
resulting from a traffic accident for both men and women. On the other hand, mental
illness negatively affects employment both for men and women. Disability’s form
has far less influence on earnings than it has on employment.

Furthermore, two other articles are based on a rather similar methodology, using
matching methods with temporal lag between the occurrence of the health shock
leading to disability and the evaluation of outcomes in terms of vocational integra-
tion. Lechner and Vazquez-Alvarez (2011) estimate the effect of becoming disabled
(officially recognized) on labor market outcomes: employment, unemployment,
exiting the labor market, net annual earnings and per capita household disposable
income, and average weekly hours worked. They use German panel data from 1984
to 2002 that they cut into sequences of four successive years and implement
propensity score matching. The individuals belonging to the control group, the so-
called “untreated,” are individuals not officially recognized as disabled over the
4-year sequence, while the “treated” are individuals officially recognized as disabled
between the first and second years of the sequence, with the authors insisting on the
objectivity of the disability measure. The matching was carried out on observable
characteristics over the first year, and matching variables correspond to the charac-
teristics susceptible of influencing the occurrence of a disability. They then compare
the different outcomes (unemployment, employment. . .) between the treated and the
untreated in t,, t3, and t4 and obtain the following results: disability does not lead to a
reduction in earnings nor in hours worked, at least during the 3 years following the
occurrence of a disability, when the disabled person remains employed; becoming
disabled reduces the probability of being employed by 9% and approximately 13%
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for those with a high degree of disability 3 years after its onset. Nonetheless, this
reduction in the probability of being employed is not accompanied by an increase in
the probability of being unemployed, which could be interpreted in terms of a
“voluntary” employment exit.

More than disability stricto sensu, Garcia-Gomez (2011) studied the impact of a
health shock on labor-market outcomes in nine European countries on the basis of
the ECHP. The author notably uses the propensity score method with two consec-
utive health state measures enabling an estimate of the occurrence of a health shock
(the perceived health deterioration and illness prevalence) and targets test and
control groups depending on the sequence during which the health shock occurred.
She thus studies the health shock over 3 years, considering in t; a person in good
perceived health and in employment in t; and t,. The treated group is that which is in
poor health in t, and t;, which implies that the shock lasts at least until t; while
individuals in this group were in good health in t;. The control group is in good
perceived health in t;, t,, and t;. The results, obtained by applying matching
methods, suggest that health shocks have a significant causal effect on the probabil-
ity of employment: persons suffering from a health shock are much more susceptible
of leaving their job and transiting through disability.

In the Netherlands, on the basis of Dutch hospital and tax register data, Garcia-
Gomez et al. (2013) perform matching combined with difference-in-differences to
estimate the causal effects of acute hospitalizations on employment and income up to
6 years after the health event. Two years after the shock, an acute hospital admission
leads to a decrease of employment probability by seven percentage points and five
percentage points concerning loss of personal income. In France, Barnay et al.
(2015) indicate that the occurrence of a disability exerts a strong detrimental effect
on private employment but has no significant effect on public employment during
the 5 years after its occurrence.

Cancer Onset Effects on Labor Outcomes

In a meta-analysis based on 26 papers using US and European data, de Boer et al.
(2009) estimate the relative risk of unemployment of cancer survivors to 1.37 in
reference to a healthy population, all other things being equal. In a review of 64
international articles, Mehnert (2011) shows that the return to work of cancer
survivors, on average, is equivalent to 40% 6 months after the diagnosis, 62%
after 12 months, 73% after 18 months, and 89% after 24 months. Conversely, the
onset of cancer leads to a transitory or permanent exit from the labor market. At a
given age and gender in Finland, the relative risk of early retirement is 2.2 for
survivors of cancer of the nervous system, 2 for leukemia, 1.9 for tongue, 1.2 for
breast, and 1.1 for prostate (Taskila-Abrandt et al. 2005).

The negative impact of cancer on the career path passes mostly through functional
limitations that may be specific, such as arm pain for breast cancer as well as
depressive episodes, disorders of concentration and memory, and more generally,
more pronounced psychosocial risks (Bradley et al. 2002, USA). These dynamics are
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more or less supported according to the nature of the initial endowments of human
capital, the difficulty of working conditions before the illness but also the type of
cancer (site, severity disease), and finally, the nature of the treatment. Past profes-
sional biography (unemployment or training episodes) can lead to stigmatizing
effects on the careers of individuals and, for some social groups, predicts the
occurrence of occupational cancers. The work environment also influences cancer
onset effects on work. The importance of improvements in the workplace in terms of
schedule flexibility, social support from colleagues, social climate, and job stress in
order to protect work in cancer survivors is now demonstrated.

Impact of Health on Sick Leave

Socioeconomic characteristics play a large role on sick leave determinants. Thus,
women generally take longer and more frequent sick leaves than do men (in Europe
Union — Frick and Malo 2008). They are thus more sensitive to economic incentives
(compensation system effect) and are more influenced by unemployment (Ose
2005). Moreover, the length of sick leaves increases with age, without them occur-
ring more frequently. This surprising result can be partially explained by the
existence of a healthy worker effect; employed seniors are healthier than those
who are not employed.

Indeed, health status is equally a determining factor. A degradation of the health
capital could lead to sick leave by making the individual unable to work. In addition,
the preservation of health capital can benefit from periods of preventive sick leaves
in order to avoid more damaging consequences on the individual’s occupational
status (Grossman, op.cit.). Case and Deaton (2005) explain that manual workers self-
report to be in the poorest health status.

In the Shapiro-Stiglitz efficiency wage model (1984), the individuals whose
utility positively depends upon wages and negatively upon effort would be less
inclined to be voluntarily absent (shirking model) when the probability of finding a
new job is lower. Concerning the type of work contract, a permanent contract
increases the probability of returning to work. In economic theory, absenteeism
results from a work-leisure trade-off in a neoclassical model of labor supply (Allen
1981). Within this framework, sick leaves could correspond to the differential
between the contractual number of hours and the desired number of hours.

Based on Shapiro and Stiglitz (1984), it is commonly argued that labor market
uncertainty has a negative impact on absenteeism (in other words, absenteeism is
countercyclical) but empirical evidence has to be more nuanced. We can assume that
the unemployment rate constitutes a worker disciplining device and employees may
fear losing their job if they report sickness. Nevertheless, the duration of sick leave is
determining. Thus, Ose (2005) found that short-term absences (shorter than 3 days)
do not depend on the unemployment rate while long-term absences do. Using micro-
data from the EU 28, Livanos and Zangelidis (2013) showed that a higher proportion
of disabled persons (inactive and unemployed individuals) is associated to lower
sickness absence, probably due to the pressure active people may experience. The
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positive relationship between the company’s size and the probability of absence due
to illness (Ose, op.cit.) seems to confirm the importance of working conditions.
Nevertheless, this positive relationship could also reveal differences in checking
policies or individual effort within the company.

It is essentially the Scandinavian authors who studied the impact of sick leave on
professional paths. Hesselius’s study (2007) in Sweden stresses that an increase of
sick leave and their frequency enhances the risk of unemployment. More recently,
Markussen (2012) in Norway establishes that an increase of one percentage point in
the rate of sick leave decreases the probability of being employed 2 years later. For
those remaining in employment, the author also observes a negative impact of sick
leave on wages.

Conclusion and Recommendations: Towards Job Sustainability
and Satisfaction

Keeping in mind what we know about the interactions between health, work, and
working conditions, many policy targets should be implemented or reinforced.
Promoting health at work involves leading comprehensive and global policies
throughout the life cycle (employment, training, health care, ...). Several channels
could be simultaneously enlisted: prevention and lifelong training, adaptation and
development of working conditions, and targeting populations or pathologies
specific.

Thus, a first policy goal could aim to improve job sustainability and satisfaction
by reducing the impact of unwanted professional shocks on health status and the
exposure to arduous working conditions. This literature showed that long unem-
ployment or nonemployment (mental retirement effect) can favor, in some cases, a
faster degradation of health capital. OECD policies converge towards a single
objective: job sustainability. This concept, referring to the ability of people in
employment to maintain this situation throughout all of their career, is one of the
key guideline for public policies. Job sustainability relies on key factors affecting
participation in paid employment, such as health, training, lifelong learning, avail-
ability of a care infrastructure, marketable skills, and motivation. For this matter,
several national policies have been implemented in high-income countries. More-
over, the empirical economic literature clearly invites employers to take better
account of the worker preferences when setting the working time and the number
of hours worked. This chosen flexibility could decrease the negative effects of work
on health. Indeed, part-time working can be a worker’s choice or it can be involun-
tary. The motivations for reduced working time can be explained by poor health
status care needs, harsh working conditions, or concern for a better balance between
professional and personal life. By contract, motivations for increased working time
may come from an income effect, a high job satisfaction, or joint preferences inside
the household. It seems that the use of free time is different according to social class
preferences. Several hypotheses can be proposed. The upper classes has a better use
of saving time. If they decide to work less they can consume care and invest in health
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capital. They can also better reconcile private and professional lives. The effect of
part-time work dominates the loss of health induced by a reduction in income. In
contrast, among the disadvantaged classes, part-time work can appear more under-
gone. The negative effect of the loss of income on health effects dominates the other.
A better understanding of these behaviors could be a support tool for health at work.
Moreover, with the growth of specific strains on workers, such as organizational and
psychosocial risk factors, the impact of work on mental health is becoming stronger.
For instance, the global costs of mental health are estimated at more than 4% of GDP
across EU countries. Mental health becomes a major issue owing to the development
of new technologies, management methods, activity controls (quality standards,
processes rationalization, etc.), as well as contacts with the public. Finally, within
this specific topic on mental health, Cottini and Lucifora (op.cit.) show that the
efficiency of health care systems (in terms of medical density, GP visits, beds
available for psychiatric care, health care expenditure per capita) and labor market
(e.g., employment protection legislation, unemployment benefits) seem to allow a
better trade-off between job quality and mental health.

A second policy goal should be to increase the (re)integration of outsiders
(healthy or unhealthy persons) by intervening at the beginning of professional career,
to avoid permanent exclusion from the labor market and negative effects of
unwanted nonemployment or nonemployment on health status. Literature review
shows that selection effect can explain the role of work on health (Cottini and
Lucifora, op.cit; Ehlert and Schaffner, op.cit). The pathway model (Case et al.,
op.cit) underlines cumulative effects of unfavorable professional events on health.
Thus it is necessary to invest in ongoing training from the beginning of a profes-
sional career to offset adverse health shocks. The literature review shows a negative
impact of retirement on mental health. To avoid these adverse effects, retirement
should be a gradual and chosen path. It should, therefore, develop opportunities to
promote work after retirement and the reversibility of retirement. This phenomenon
is growing in OECD. From 2005 to 2018, most OECD countries experienced an
increase of employment rates among 55- to 64-year-olds from 51.6% to 61.4%.
Flexible work arrangements have been identified as crucial in facilitating post-
retirement work. A natural way to target work after retirement is to facilitate self-
employment for after 65-year-olds. By and large, it seems desirable to combine
flexibility and employment security by taking into account individual preferences.
A search field is still largely under invested.
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women have joined the workforce in large numbers over the past 50—70 years
while still maintaining the lion’s share of unpaid housework. This chapter
explores the existing research that examines the health outcomes of women as
it relates to their changing roles in the workforce. The traditional frameworks
that model job strain and health among men tend to demonstrate strong and
consistent results for men but very inconsistent results for women. Often the
results for women in relation to cardiovascular disease and hypertension are
weaker or null. This existing evidence would suggest that frameworks that
incorporate family or home demands and control in addition to work
demands would best model the experiences of women. In analyses of such
frameworks, stronger results are found for women for a number of health
outcomes. Furthermore, public policies related to family leave and flexible
work arrangements also provide long-run benefits to women in terms of both
employment experiences and health gains.

Keywords

Job strain - Gender - Cardiovascular disease - Health
Introduction

Over the last 50-70 years, the demography of the workplace has changed
dramatically. This demographic shift has happened globally at different rates
among low-, middle-, and high-income countries and even between Europe, North
America, and industrialized Asian countries. In all countries, to various degrees,
women have joined the paid labor force in large numbers. Today in many countries
women have joined at early stages in the life course and continue to stay in the
labor force at older ages than men. While women have joined the paid labor force
in large numbers, they also continue to carry most of the unpaid home
activities with only slight changes in the increased participation of men over the
last years. Conditions about work/home strain as well as other issues related to
job discrimination may compound to increase stress related to workplace conditions
and being in the paid labor force. Thus, women may experience additional
stress from the similar conditions to those experienced by men, or they may have
additional sources of strain that compound to add to health risks.

This chapter considers that workplace stress is reportedly common and chronic
for both men and women. In fact, between 15% and 20% of Europeans and
Americans report high levels of workplace stress (ILO 2000). In spite of this high
prevalence and the large number of women in the workforce, there is little consensus
on whether the job stress exposures have the same impact on men and women or
if there are specific workplace exposures that are particularly toxic for women.
This chapter addresses important issues related to the potentially different health
impacts of traditional job strain conditions for men and women. In focusing on
this examination of a very specific issue of differential impact of similar job
conditions, we also acknowledge the mitigating or exacerbating effects that other
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specific workplace and labor policies and practices may have on women’s health.
These other conditions include specific forms of discrimination related to wages,
hiring, and promotion, family leave, and schedule control. However, we do not
focus on these in the review and acknowledge that they are critical areas for research
and policy.

Gender inequality related to labor force participation and working conditions
as many (Stamarski and Son Hing 2015) have noted is complex, insidious, and
often challenging to identify. Furthermore, the literature on working conditions —
particularly the job strain model related to job demands and control — while huge
has not clearly identified whether the model predicts health outcomes,
particularly cardiovascular outcomes, the same for men and women. Often passing
comments and some reviews suggest that the job strain predicts cardiovascular
events more consistently and strongly for men than women, but only a few reviews
(Belkic et al. 2004) and several articles aim to examine gender differences directly.
A critical look at this literature is the focus of this chapter. Other workplace
conditions such as leave policies, practices built on flexibility and schedule control,
and childcare policies designed specifically to even the playing field and enable
women with family responsibilities have had positive benefits in many cases but
sometimes have had unintentional consequences. This chapter aims to explore these
policies and practices here. Finally, though wage, promotion, and hiring forms
of discrimination are hard to identify, groundbreaking work has been done with
regard to racial and ethnic forms of discrimination. And some practices have been
put in place — see, for instance, Merkel’s policy in Germany to equalize pay across
gender lines that has been highly effective. As we noted above, this literature is not
included in this review.

In the United States, women’s health and life expectancy has stagnated over
the last decades (Crimmins et al. 2011). Among lower and working classes,
American women have experienced absolute declines in health with recent reports
in increasing mortality. Increases in mortality in OECD countries are rare, and
therefore this increase is notable. We hypothesize that the mix of low levels of social
protection in the United States accompanied by precarious and stressful working
conditions that do not provide women with enough control and flexibility in their
jobs may lead to this increased mortality risk and overall lack of improvement in
health compared to other industrialized countries. Because of these country-specific
effects, we pay special attention to the geography in examining gender differences in
job strain.

Does Job Strain Have Different Health Impacts for Men and
Women: The Gendered Effect of Job Strain?

There is a vast literature documenting the impact of job strain on the health of men.
A number of reviews, including outstanding systematic reviews (Kiviméki et al.
2006, 2012; Li et al. 2015; Madsen et al. 2016; Nyberg et al. 2013), show that
job control and job demands, which form the classical elements of job strain
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developed by Karasek and Theorell, still maintain their power to predict many health
outcomes but particularly those related to cardiovascular risk. In addition, results
often suggest that the job control domain of job stress is particularly toxic. What is
of interest here is that for women, the findings are much less consistent — sometimes
looking like risks only for men, sometimes null, and sometimes even reversed
or moderated by other conditions, particularly those related to either home
circumstances or to emotional stresses allied with relationships. We have looked
extensively at the literature documenting gender differences in impact of these work-
related strains. In view of the increased involvement of women in the workforce,
we are particularly interested in the either harmful or beneficial effects of work
and, more specifically, the differential effect of job strain on the physical and mental
health of women (Evans and Steptoe 2002).

We attach particular importance to the demand/control model because it is not
only among the most well documented of working conditions but also because we
believe it has particular relevance to today’s workforce, particularly for women.
While earlier models emphasized demands and control related to physical working
conditions, over time, jobs have changed and new elements related to schedule
control and flexible work arrangements have become critical to the workforce of men
and women. Because women often have so many additional non-work demands
related to family, community, and the household, control may be a central compo-
nent of risk or benefits related to work. We examine the literature here in some detail.
In this section we review the evidence suggesting that job strain (composed of job
demands and control) has a differential toxicity for men and women. We take into
account country of the study so that we can better understand the underlying social,
economic, and political context of these working conditions.

Job Strain and Cardiovascular Disease in Men and Women

There are a number of systematic reviews on job strain and cardiovascular disease.
Most systematic reviews (Gilbert-Ouimet et al. 2014; Belkic et al. 2004; Kivimaki et
al. 2006; Eller et al. 2009) concluded that a more consistent adverse effect of
psychosocial working conditions on health has been found among men than
women, and in studies with higher methodological merit. Occasionally, results of
systematic reviews reveal common risk estimates for men and women (Kiviméki et
al. 2012). Most recently, Kivimaiki et al. (2018) reveal quite precise patterns for men
and women with and without job strain and risk of mortality. Among those
without baseline cardiometabolic disease, risks are small and gender differences
are negligible. Among those with cardiometabolic disease, risks associated with
job strain are substantial for men but not for women. Some meta-analyses suggest
that much of the risks associated with cardiovascular disease is related to increased
diabetes and other behavioral risks (Nyberg et al. 2013). In a US study of women,
the Nurses’ Health Study, Lee et al. (2002) found no increased risk of incident
coronary heart disease (CHD)-related job strain. Again in a US study, the
Framingham Offspring study, Eaker et al. (2004) found no association between job
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strain and CHD for either men or women. In fact, they report an increased incident
risk of CHD for women in active jobs (i.e., high demand-high control jobs) of 2.8 (CI
1.1-7.2) compared to women with high job strain (high demand-low control).

Turning to global studies, we find similar patterns, especially among
those conducted in Europe. In the Women’s Lifestyle and Health Cohort Study of
almost 50,000 Swedish women aged 3050, Kuper et al. (2006) found that job strain
was weakly related to incident fatal and non-fatal CHD, though in most cases the
modest risks (around 1.4) were not statistically significant. Furthermore, job strain,
while significant, did account for much of the socioeconomic gradient in CHD.
In another Swedish study of over 10,000 men and women in several counties
in Sweden, Alfredsson et al. (2002) looked at risk factors for coronary heart
disease among working men and women. In this study, men who reported job strain
had lower levels of cholesterol and high-density lipoproteins (HDL) than others.
Trends were similar though not as strong for women. For women, but not for men,
job strain was associated with a higher prevalence of hypertension. The
INTERHEART Study, a case-control study of men and women with and without
first myocardial infarctions (MI) from 262 centers from around the world, Rosengren
et al. (2004) looked at the general question of job stress and MI. The odds ratio
for having permanent stress at work was 2.34 (CI 1.86-2.93) for men and 1.1 (CI
0.60-2.06) for women. Other stressors at home, more generally or related to
financial or life events, were more similar for men and women. In a study of arterial
stiffness and job strain in Thailand, Kaewboonchoo et al. (2018) found significant
associations for men and none for women. In a very recent study of a multicohort
of men and women on change in job strain and incident cardiometabolic disease,
there were no significant effects for either men or women (Magnusson Hanson et al.
2019).

In looking at attributable risks related to job strain, gender differences become
less pronounced, perhaps because the distribution of high-risk jobs is higher
among women, even though relative risks generally seem smaller. Sultan-Taieb
et al. (2011) estimate 4.9-21.5% and 0-15.9% of cardiovascular disease
(CVD) morbidity to be attributable to job strain for men and women, respectively.
For CVD mortality, attributable fractions were estimated to be 7.9-21.5% for men
and 2.5% for women. This is based on relative risks similar to other studies and a
distribution of risk that shows the prevalence of job strain to be higher in women
than in men (19.6% for men and 28.2% for women). The studies that go into these
calculations include both samples and cohorts with a high prevalence of the
disease as well as those without. Thus, we see that even with a higher prevalence
of job strain exposure, the attributable fractions remain smaller for women.

Job Strain and Hypertension in Men and Women

Hypertension is a common disease in many industrialized countries with a
growing recognition of the problem in many emerging middle-income countries.
As a major risk factor for a number of other cardiovascular conditions, it is an
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important disorder to understand. There have been several systematic reviews of
job strain and blood pressure recently that stratify their analyses by gender.
Gilbert-Ouimet et al. (2014), for example, explicitly examined gender differences
in their meta-analysis. While there were more studies of men, there were a sizeable
number of studies with women in them as well. The vast majority of studies included
were cross-sectional, and some had office measures as well as ambulatory measures.
They found that a higher proportion of cross-sectional studies reported deleterious
effects among men than among women when examining blood pressure level, and in
one study of hypertension, there was a risk reported for men but not for women
(Gilbert-Ouimet et al. 2014). Prospective studies generally showed less consistent
results for both men and women. In a systematic review conducted by Landsbergis et
al. (2013), authors did not report gender-specific results, though they also note
stronger effects among men and report that interactions by gender and education
suggest that effects may be stronger for better educated women. However, they
note that there may be strong bias in these studies since women with less education
may have been excluded. Their concluding remark with regard to gender-specific
risks is that because of the small number of studies in women, “further research is
clearly required” (p. €69). Following the review by Landsbergis et al. (2013), a
recent review by Trudel et al. (2018) focused on additional studies that have been
published since the 2013 Landsbergis et al. review. Trudel et al. (2018) argue for
expanding the model of job strain from the traditional demand/control model but
unfortunately do not address issues of gendered differences in risk related to the
models.

A number of individual studies discussed in the meta-analyses suggest inter-
esting directions for research. In the WHO MONICA study of from Northern Italy,
Cesana et al. (2003) undertook to ascertain gender-specific blood pressures taken
in clinical settings of employed men and women. In the study, high job strain,
particularly related to low job control, was significantly related to blood pressure
for men with no differences found for women. They note that these associations
may hold also for office measured blood pressures as long as the quality of
ascertainment is high. In the Whitehall II cohort, Steptoe and Willemsen (2004)
report that job control, though not overall job strain nor demands, is associated
with ambulatory blood pressure monitored during the entire day. Women were
more likely to be in low control jobs and to report being more stressed by low
control than were men. Analyses control for gender but do not show gender-
specific risks, so it is hard to evaluate whether the risks were different in men
and women though the distribution. Additionally, stress reported by low control
showed different patterns for men and women. A number of other studies, some of
men only, suggest that low control is a more potent predictor of hypertension than
job demands or job strain per se (Hattori and Munakata 2015). In another longi-
tudinal study, Ohlin et al. (2007) found no association between decision latitude
and high blood pressure among women, but did find a positive association among
men.
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There are roughly twice as many studies of job strain and blood pressure or
cardiovascular disease with male cohorts than studies with both men and women,
and very few are among women only. An important exception to this is the Quebec
City Study of female white-collar workers (Laflamme et al. 1998; Brisson et al.
1999). This study was launched with the rationale that an increasing number of
women are in the paid workforce, especially in white-collar jobs, and that
women appear to be more likely to work in job with high levels of job strain
than do men. The Quebec City Study drew on a larger earlier study of men and
women where job strain was associated with increased systolic blood pressure
with stronger findings for men than for women (Guimont et al. 2006). In the study
of women (Laflamme et al. 1998), women with a university degree who had high
levels of job strain had higher mean levels of blood pressure over a 24 h period.
Among those without a university degree, no significant differences were found.
Others have questioned whether bias in selection and follow-up may have biased
the findings in those with less education toward the null. Nonetheless this is a
valuable study highlighting the importance of job strain in well-educated women
working in white-collar jobs. Notably, Feaster and Krause (2018) have
documented increases in ambulatory blood pressure in lower-income women,
actually finding the opposite; high job strain was found to be positively associated
with blood pressure. More studies focusing on the effects of job strain on health in
female cohorts are needed to paint a clearer picture.

Job Strain and Health Outcomes

A growing number of studies have examined a broad range of health outcomes
and multiple outcomes in a single study. In CONSTANCES, a cross-sectional
study of 43,593 men and women at the time this study was completed, work stress
was associated with higher BMI, waist circumference, waist-hip ratio, white
blood cell counts, and lower high-density lipoprotein cholesterol in men and
higher BMI and white blood cell count in women (Magnusson Hanson et al.
2017). The authors point out the relevance of these biomarkers for metabolic
syndrome and increased inflammation. A number of other studies add to the
literature that job strain is related to metabolic outcomes, sickness absence, and
musculoskeletal and functional outcomes. However as with the literature on
cardiovascular disease and hypertension, most studies report stronger findings
for men than for women. These findings challenge us to ask why the findings
might be weaker for women than men across so many different outcomes. We
suggest that women’s working lives are so enmeshed and dependent on home and
family conditions that we must take a broader perspective in understanding the
ways in which work intersects with family and community to fuller understand the
ways in which gendered impacts on health for work-related conditions are
modelled.
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A Broader Perspective on Stressful Working Condition with More
Relevance for Women'’s Lives: A Work and Home Demand/
Control/Support Framework

Over the last two decades, an emerging body of work has come into play broad-
ening the vision of what constitutes a stressful working life for women. These new
models hold the potential to explain why the traditional models of workplace job
strain frequently predict weaker outcomes for women than for men. Many articles
on job strain related exclusively to conditions at work have started to incorporate
home demands into their models. About 10 years ago, a model of job strain
that incorporated home demands and control into the strain model was
developed. In this model, the conditions of both home and work are incorporated
as potential stressors in women’s lives as well as potential resources and sources
of resilience. Early models of work/family balance, for instance, identified com-
peting models for producing well-being. In one model, demands between
home and work life created tension and stress, but in the other model, it was
hypothesized that multiple roles would add richness to people’s lives and serve to
moderate otherwise stressful conditions. To date there is some support found for
each of these frameworks (Sabbath et al. 2015). Below is a figure of the model
(Fig. 1).

This model incorporates the growing understanding of the health impacts of
work/family demands (Allen et al. 2000; Frone 2000; Frone et al. 1997) developed

Fig. 1 Work/family Work Family Strain Model
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in the late 1990s and 2000s and several research findings identifying work-home
interference and health (Van der Heijden et al. 2008; Peeters et al. 2004; Demerouti
et al. 2004). We and a number of others (Ertel et al. 2008) hypothesize that home
demands in terms of family obligations for both young children and older adults
interact with job strain as it is traditionally measured to impact the health of women
and men with heavy home obligations. An early study in this area (James et al. 1989)
suggested having children at home and home stress had a marked effect on diastolic
blood pressure over the day, while job stress also had an effect on systolic blood
pressure. Others have also found that increased parity was associated with increased
risk for CVD, an association not attenuated by either job strain or job insecurity.
Since the majority of work at home is done by women, even as they have entered
the paid labor force, these risks should be especially apparent for women and may
even give us insight into why job strain alone does not predict poor health as well for
women as for men. For instance, in a study in which we examined the impact of
family demands and job demands/control and support, we found that the association
between depressive symptoms and job strain was moderated by social support
and the presence of a child. There was a positive association between job strain
and depressive symptoms among participants (majority of whom were women) with
low social support and a child (Ertel et al. 2008). In several French studies of gas
and electricity workers, sickness absence was found to be strongly related to
work and family demands (Sabbath et al. 2012). In other studies of domestic
overload (Portela et al. 2013), women exposed to domestic overload (defined as
responsibility for household tasks and number of household beneficiaries) and high
job strain had higher systolic blood pressure at home than the workplace. In the
Quebec City Study, similar interactions are reported (Brisson et al. 1999; Gilbert-
Ouimet et al. 2017) where among women with a university degree, those with large
family responsibilities and high job strain or effort-reward imbalance tended to have
higher blood pressure levels that those with only one of those risks. These double
exposures to home and work overload tend be interactive although they may not be
additive.

This framework on incorporating both workplace conditions with home
conditions is easily extended to scheduling practices which can be seen as a
dimension of demand (long working hours, just-in-time scheduling in which
employer develop schedules based on need or job control, flexibility decisions to
work compressed workweeks, work at home, flexible hours, etc.). Issues around
alternative work schedules and schedule demand and control will be particularly
salient for those who are balancing home demands as well as working conditions.
Since the vast majority of those with home responsibilities are women, these
issues deserve special attention. In one study in Korea, Lee et al. (2019) report
that self-report of a history of cardiovascular disease is related to long working
hours among women only and wage workers. As this framework develops, it
provides new approaches to understanding both workplace practices within
employment settings as well as examining public policies that shape work and
family balance.
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Maternity Leave Policies and Health: Can Social Protection Buffer
Gendered Risks in the Work Environment?

In this section, we focus on two specific areas of employment policy that are aimed at
ensuring long-term employment especially for working mothers. These policies as
they extend to working families may also serve to improve working conditions for
both men and women as gender roles in care of children become shared among
mothers and fathers. Policies on maternity leave have attracted attention recently,
especially in European countries, where social protection policies during times of
demographic change are conceived of as central to successful societies and labor
markets. Maternity leave and family leave more generally may influence health in
multiple ways, since it is likely that such policies influence a broad set of outcomes
and work through multiple channels.

Much has been written about the impact of unemployment on health, but less is
known about how other forms of leave from employment relate to health. Parental
leave, and particularly maternity leave, may be especially relevant to the health of
working mothers. During the second half of the twentieth century, high-income
countries witnessed a remarkable increase in female labor force participation.
Women with children were no exception to this pattern. In the United States, for
example, 65.3% of mothers with children under the age of 6 were in the labor force
in March of 2016, as compared to 33% in 1975 (Ruhm 2011; US Bureau of Labor
Statistics 2018). In response to these trends, some countries enacted comprehensive
maternity leave policies during the second half of the twentieth century to help
households with children cope with the competing demands from work and family.

Maternity leave legislation extends women the right to take a period of leave
from work around childbirth and, in many countries, to receive income support
compensation during maternity leave. Initially, maternity leave policies were
motivated by concerns about the health of the child and the mother in the period
around birth. Since the end of the 1960s, however, maternity leave has also become a
job-protected period out of work to care for newborns and young children. Recent
evidence suggests that by protecting employment among mothers in the period
around birth, maternity leave leads to better long-term labor market outcomes
after maternity including wage level and growth, career prospects, labor market
attachment, and employability (Brugiavini et al. 2013; Rossin 2011; Rossin-Slater et
al. 2013; Ruhm 2011; Klerman and Leibowitz 2000). An important question,
therefore, is whether these policies also affect the health of mothers and their
children both in the short and the long run.

Maternity Leave and the Health of Children

There are several reasons why maternity leave policies may lead to better health
among mothers and their children. Ruhm (2000) argues that the health of young
children depends on the “health stock,” the level of medical technology, the price
and access to health care, household income, and time investments of parents.
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Among all these mechanisms, he argues that time investments of parents might be of
particular importance to the health of children. Raising children is a time-intensive
activity, and time investments even before birth — in the form of better nutrition and
prenatal care — are likely to deliver better outcomes for children in the short and
long run. An example comes from the literature showing high returns of investments
in breastfeeding behavior on children’s cognitive development. Similarly, the time
available during the early weeks of life may be crucial to the prevention of accidents
or other health problems with long-lasting consequences.

Evidence of the impact of maternity leave legislation on the health of children
comes from two sources. First, cross-national comparative studies have examined
whether differences in reforms introduced over the last decades affected the health of
children across high-income countries. In a pioneer study, Ruhm (2000) used
aggregate data to assess the impact of parental leave laws on infant mortality in 16
European countries over the period from 1969 to 1994. He used a country
fixed effect model that related the weeks of parental leave entitlement to infant
mortality over this period. While based on aggregate data, an advantage of this
approach is that exposure is based on “exogenous” changes in legislation on the
number of weeks that affect all women and births that happened to occur after
the introduction of the law. By comparing affected and unaffected cohorts within
each country, the study is able to examine the overall effect of legislation on
infant mortality. His results provide one of the most important pieces of evidence
suggesting that more generous paid parental leave substantially reduces deaths of
infants and young children. Evidence was stronger for post-neonatal mortality and
child fatalities than for perinatal mortality, neonatal deaths, or low birth weight.
Rights to a year of job-protected paid leave were associated with around 20%
declines in post-neonatal deaths and 15% decline in fatalities between the first and
fifth birthday.

Based on a similar design, Tanaka (2005) uses aggregate data to examine the
effects of job-protected paid and other leave on child health outcomes from 1969 to
2000 in 18 OECD countries, including Japan and the United States. Consistent with
the earlier work of Ruhm, he finds that extending the number of weeks of job-
protected paid leave has significant effects by decreasing infant mortality and also by
improving birth weight outcomes. Importantly, he does not find this effect for unpaid
maternity leave, suggesting that lack of adequate payment and job protection during
leave will not deliver the same health benefits.

A review of the literature by Staechelin et al. (2007) examined 13 original
studies examining whether maternity leave policies influenced the health of
children and their mothers. They found that a positive association has been
found between the length of maternity leave and the duration of breastfeeding.
Maternity leave was also associated with lower perinatal, neonatal, post-neonatal,
and child mortality. It pointed out, however, that these findings come primarily
from “ecological” studies, while there is less evidence of impact on other health
outcomes. In a separate review, Ruhm (2011) discusses some of the potential
mechanisms through which maternity leave may improve health outcomes.
Among these, maternity leave is a potentially promising explanation, given the
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potential benefits of breastfeeding on child health. To assess this question, a study
by Baker and Milligan (2008) examined the effect of a major increase in maternity
leave mandates in Canada by comparing the health of mothers giving birth before
31 December 2000 and entitled to a maximum of approximately 6 months of job-
protected compensated maternity leave, to that of mothers to children born after
that date, whose benefit entitlement and job protection benefits were extended to
about 1 year. Results suggest that extended maternity leave mandates led to large
increases in the attainment of critical breastfeeding thresholds, although they find
no effect of mandates on most indicators of child and maternal health. Recent
evidence from a different policy provides some indication of the potential impact
of providing time for parents to breastfeed. Using differences in the enactment of
breastfeeding laws across US states, Hawkins et al. (2013) finds that breastfeeding
initiation was 1.7% higher in states with new laws to provide breaktime and
private space for breastfeeding employees, particularly among Hispanic and
Black women.

In conclusion, the studies above provide convincing evidence that paid maternity
leave benefits have the potential to improve child health and reduce infant mortality.
Further research is needed, however, to understand why only paid benefits seem
to impact health and to determine the specific number of weeks of maternity leave
that would optimize child health.

Maternity Leave and the Health of Mothers

As discussed in the initial sections of this chapter, maternity leave may also improve
the health of mothers by diminishing the human capital loss associated with a period
out of the labor market around childbirth. Maternity leave increases job protection
and female labor market attachment by enabling women to return to their employer
after a short period of leave (Ruhm 2011; Brugiavini et al. 2013; Klerman
and Leibowitz 2000), increasing job continuity, and preventing the erosion of
firm-specific skills. By protecting mothers’ career prospects, earning’s accumulation,
and labor market attachment (Brugiavini et al. 2013; Rossin 2011; Rossin-Slater et
al. 2013; Ruhm 2011; Klerman and Leibowitz 2000), maternity leave may improve
the socioeconomic circumstances of mothers, with potential long-lasting health
consequences.

Research on the health impact of maternity leave legislation has primarily
focused on health in the years around birth. In a systematic review, four out of
six studies reported a positive association between the length of maternity leave
and mental health in the postpartum period (Stachelin et al. 2007). A study using
cross-sectional variations in maternity leave entitlements across US states before
1993 found that mothers entitled to 8—12 weeks’ leave after childbirth had fewer
depressive symptoms than women entitled to only 6 weeks (Chatterji and Marko-
witz 2012). Another study found that maternity leave of 12 weeks or longer is
associated with lower depression scores in women with marital concerns, and
lower depression and less anger among women with low work rewards, compared
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to maternity leave of 6 weeks or less (Hyde et al. 1995). Two studies found
that general mental health at 7 and 9-12 months after childbirth, measured by
depression, anxiety, general positive affect, and life satisfaction, was better in
women with maternity leaves beyond 15 weeks and 24 weeks, as compared to
women with less than 9 weeks of leave (Gjerdingen et al. 1991; McGovern et al.
1997). No effects were found in the other two studies included in this systematic
review.

The study by Baker and Milligan (2008) referenced above on the maternity leave
mandates in Canada, which extended benefit entitlement and job protection
benefits to about 1 year, found no evidence that these extensions led to improve-
ments in maternal health. In a separate study, Chatterji and Markowitz (2012)
used variations in state maternity leave entitlements before the introduction of the
federal level by the Family and Medical Leave Act (FMLA) in 1993. They found
that maternity leave shorter than 12 weeks was associated with increased depressive
symptoms, while maternity leave shorter than 8 weeks was associated with poorer
overall self-rated health.

There are three important considerations in regard to these studies. First, the
strength of these studies is the focus on the impact of maternity leave policies,
rather than associations between the length of leave and maternal health. This
focus enables us to understand the potential benefits of introducing a specific
policy, but it also improves causal inference by comparing cohorts that “happened
to” experience different policy regimes. While the evidence is not all consistent,
there would seem to be some indication that maternity leave policies can improve
mental health in the period after birth, with less clear benefits on physical health
outcomes. A second consideration is the fact that most studies on this area have
been based on data for North America. Important to note is the fact that in the
United States, maternity leave benefits are unpaid, while in many European
countries generous paid maternity leave benefits are offered to working mothers.
Whether paid maternity leave benefits will show stronger effects remains to be
explored in future studies.

A final key consideration is the fact that most research has focused on the impact
of maternity leave on the health of mothers in the period around childbirth. However,
the mechanisms through which maternity leave might influence a mother’s health are
likely to operate in the long run. The impact of protected maternity leave on a
mother’s wage level and growth, career prospects, labor market attachment, and
employability (Brugiavini et al. 2013; Rossin 2011; Rossin-Slater et al. 2013;
Ruhm 2011; Klerman and Leibowitz 2000) is likely to bring health benefits only
measurable as women reach older ages and face the cumulative toll of exposures
over the life course. The current literature, however, narrowly focuses on the short-
term benefits of maternity leave. The crucial question is whether a policy that
potentially improves the socioeconomic position of women and reduces gender
differences in labor market trajectories also generates health capital. This line of
enquiry offers a promising avenue for research on the long-run effects of parental
leave policies on working mothers’ health and, increasingly, on the health of
working fathers as well.
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Conclusion

Since women have entered the workforce in large numbers around the world while
continuing to carry most of the household duties, it is imperative to understand the
ways in which working conditions influence the health of women. While there is
strong and consistent work done that details the impacts of psychosocial working
conditions on men, the research on women has been sparser and less uniform.
However, the evidence to date would suggest that frameworks incorporating both
working conditions such as job strain and conditions at home have a stronger impact
on women’s health and well-being than a framework that focuses only on conditions
of the job. Evidence is growing that maternity leave policies have a strong impact on
women and children’s health and well-being not only during the period of childbirth
and child rearing but also in the long run. Such policies may have long-run health
impacts for women for multiple reasons including reducing stress and enabling
women to stay in the paid labor force. Public Policy efforts related to family leave
and other working conditions thus appear to be important in addition to workplace
redesign.
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Workplace heat is an important occupational health hazard. It has attracted new
attention in recent years due to ongoing climate change and projections of future
increases of heat in most parts of the world. This chapter provides an overview of
the physiological basis for this occupational health hazard and related serious
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health and social effects that may develop. While outdoor jobs in the sun create
particular risks, many millions of workers in factories in tropical areas are also
exposed to excessive heat because effective air-conditioning cooling systems are
not installed. Excessive heat exposure in workplaces can cause heat exhaustion
and heat stroke unless the worker is able to take action to reduce thermal strain,
such as by reducing work intensity or taking frequent breaks. These protective
actions reduce health risk and affect hourly productivity and the economic output
from the work done.

The social and economic factors that contribute to health risks include social
norms and attitudes concerning basic low-skill work that is particularly risky in
hot situations. Gender-based employment also has implications for occupational
heat-health risk given sex-based differences in vulnerability to heat. For instance,
some physically intensive jobs are traditionally very male-focused, and mass
production garment works in hot factories of tropical areas are very female-
focused. In some ways women are more sensitive to heat, and pregnancy is a
period of particular heat exposure risks. The workforce in many countries is
ageing, and older people are more vulnerable to heat than younger people.
Another risk group is migrant workers who often are provided with little occu-
pational health protection. The increased risk of health impacts also has important
social and economic impacts, such as reduced daily income, when heat slows
work output. At the community level, the increasing heat due to climate change
can also undermine traditional customs and degrade social well-being. Our
analysis indicates the need to develop policies that limit the ongoing heat increase
due to climate change and to implement protection in situations of excessive heat.

Keywords

Heat - Health risks - Productivity loss - Economic loss - Community impact
Climate change

Introduction

Climate change is associated with a number of negative impacts on health, including
extreme weather-related injuries, malnutrition, diarrheal diseases, and vector-borne
diseases, described in reports from the World Health Organization (McMichael et al.
2003; World Health Organization 2014) and the Intergovernmental Panel on Climate
Change (Smith et al. 2014; IPCC 2014). Environmental heat is a well-known
occupational health and comfort hazard (Parsons 2014) creating challenges to
millions of people due to the increasing temperatures caused by climate change
(Collins et al. 2013). This chapter will briefly describe the mechanisms behind the
health threats from heat to working people and will explore how excessive heat
exposures currently affect well-being. Recent reports from the International Labour
Organization, International Organization for Migration, and the United Nations
Development Programme (ILO 2019; IOM 2017; UNDP 2016) highlight the
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importance of increasing heat as an occupational health threat and as a condition
undermining labor capacity and economic output. While some economic aspects of
occupational heat-health impacts are widely considered in the literature (namely, in
terms of productivity losses), the wider socioeconomic effects of occupational
exposures, for workers, their families, and their communities, are, as Nunfam et al.
(2018) argue, significantly under-researched, and not sufficiently incorporated into
adaptation strategies and policy responses to climate change. Such impacts are also
likely to be magnified as a result of climate change and have not been given enough
attention in the international assessments of climate change impacts.

The human body is attuned to a limited range of temperature and humidity
conditions: when it is too cold, suitable clothing is used for protection, while when
it is too hot, even very limited clothing cannot protect a person, and other methods
for protection are essential (Parsons 2014). High temperatures and heat stress can
arise due to a combination of the ambient environment (e.g., outdoor agricultural
work during summer, ultra-deep mining), metabolic heat production from physical
work (e.g., construction, wildland firefighting), and also the insulation from protec-
tive clothing (e.g., urban firefighting and hazardous waste disposal). Body core
temperature needs to be kept within normal range for a person to stay healthy and
comfortable (Parsons 2014). When air temperature is higher than normal skin
temperature (35 °C), heat will transfer from the environment to the body, and
evaporation of sweat is then the main way that the body tries to maintain core
temperature. The higher the water vapor level in the air, the less evaporation occurs,
in spite of sweat emerging on the skin, and then the cooling effect is reduced. As
such, those in tropical regions can be particularly at risk. Heavy sweating has been
shown among hardworking agricultural workers in Central America to have led to
serious daily dehydration contributing to fatal chronic kidney disease (Wesseling
et al. 2013).

With a combination of behavioral and physiological responses, humans are able
to maintain a reasonably constant body core temperature of 36—38 °C throughout
their lives despite a wide range of ambient temperatures (Parsons 2014). People who
perform physical activities such as work or sports activities create internal heat in the
body, which adds to the heat exposure from the surrounding environment. They are
therefore at a higher risk of incurring heat injury (Lee et al. 2010; Kjellstrom et al.
2009).

Figure 1 indicates the physiological pathways from external heat exposure and
internal heat load to the clinical and socioeconomic impacts in communities. A
common behavioral adjustment to heat is the use of occupational work-rest cycles to
alternate between periods of work and rest to limit excessive accumulation of body
heat storage (Lee et al. 2013). Several physiological strategies such as increased
aerobic fitness, heat acclimatization, cooling, and fluid ingestion (Lee et al. 2015) are
often used to optimize work productivity and health in the heat.

Heat indices that describe the heat level from a health risk perspective are a
combination of temperature and humidity and may also include air movement (wind
speed) and heat radiation (outdoors, usually from the sun) (Parsons 2014). The most
widely used index in occupational health is the Wet Bulb Globe Temperature
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Fig. 1 Pathways for heat impacts on a person and the community

(d’Ambrosio Alfano et al. 2014; Budd 2008) for which safety threshold guidance is
available both at international (ISO 2017) and national level, for example, in the
USA (Jacklitsch et al. 2016).

Perceived Heat Problems in Daily Life Reported in Historic
Literature

The problems caused by heat have long been in evidence. It is noteworthy that both
the Bible and the Koran mention environmental heat as a health and social hazard
that people should avoid. The comfort challenges from heat are also often referred to
in literary works, and excessive heat is often described as a threat to daily life
routines. In the eighteenth century, Baron de Montesquieu described in his The
Spirit of Laws book how the heat in tropical areas of the world was a major restraint
on economic and social development.

Alexander von Humboldt, a German nobleman and science enthusiast at the end
of the eighteenth century, became the first systematic explorer of different aspects of
nature (Wulf 2015) based on his experiences from lengthy trips to South America
and Central Asia. One of his conclusions was that actions by people, such as clearing
woods for agricultural development, could degrade the local climate. His experi-
ences with heat and cold also highlighted the extremely negative effects such as
climate extremes could have on daily activities and personal health.

Many literary works use descriptions of heat effects on people’s lives as a way to
create an atmosphere of the readers’ presence in the fictional environment. Numer-
ous examples could be mentioned, and most readers can relate to their own experi-
ences when problems occur: heat causing exhaustion, profuse sweating, lack of
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sleep, etc. We will provide examples from published reports in this text, but we
should emphasize that the apparent lack of detailed statistical data on social effects of
heat may in fact be due to the consideration by many scientists that the heat problems
are so obvious that no detailed research is needed.

Documented Problems in Daily Life

The most dramatic health effect of environmental heat exposure is mortality, and
each year dramatic heat waves create epidemics of heatstroke deaths, particularly
among people living in low-income conditions and with limited or no capacity to
protect themselves from the heat. The first published heat wave mortality epidemics
occurred in New York and Chicago in the 1970s (Koppe et al. 2004), and the lack of
air conditioning and poor mobility among low-income elderly people was a common
reason for their heat vulnerability.

Since then further heat waves have been significant enough to lead to published
reports, and two of the largest scale events occurred in southwestern Europe in 2003
(Larsen 2006) and in Russia in 2006 (Revich and Shaposhnikov 2008). In France,
August 2003 saw approximately 15,000 additional deaths during the 2-week heat wave
compared to the average of the 3 preceding years (Hemon and Jougla 2003) and
another 20,000-30,000 deaths due to heat occurred in other European countries (Larsen
2006). These mortality spikes affected primarily elderly people, but other age groups
were not spared. In France, for instance, the daily mortality rate was increased in a
similar way (a doubling) in younger age groups (Hemon and Jougla 2003).

To die due to heat is of course the highest possible impact for an individual, but it also
affects their family and wider community, through mourning and practical and eco-
nomic implications, so the heat mortality risk should be a major concern during climate
change. Methods to cool people’s living and working environments are available. For
example, the Enterprise Mine at Mt. Isa in Australia has implemented refrigeration
systems that cool the air and reduce the ambient temperature in the mine (Brake and
Fulker 2000). However, such measures are costly and are not easily applied in many
occupations where environmental conditions cannot be controlled (e.g., firefighting,
construction, agriculture, and military work). A few reports of heat mortality in working
populations show the risks occurring in agriculture in the USA (Centers for Disease
Control and Prevention 2008) and in construction in Qatar (Pradhan et al. 2019).

Much of the analysis of health impacts of heat during climate change has been
limited to the mortality issue. However, there is evidence about increase of morbidity
and use of health services in certain disease categories, particularly cardiovascular and
kidney disease hospital admissions (Knowlton et al. 2009; Hansen et al. 2008b), mental
health-related admissions (Hansen et al. 2008a; Williams et al. 2012), and use of
ambulance services (Dolney and Sheridan 2006). Each case of morbidity creates
important stress and practical socioeconomic issues for the family, employers, and
the community. The extent of these issues will of course depend on the actual heat
levels and other local conditions, but the problems can be substantial for the affected
community.
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Beyond the clinical health issues, daily activities are also affected in ways that
could have negative social consequences (Banwell et al. 2012). Interviews with
elderly people living independently in Sydney, Australia, showed that during hot
days physical activity was reduced and some people just stayed indoors. Heat waves
can therefore contribute to isolation and loneliness, reducing mental well-being. The
study highlighted a number of preventive actions taken by the heat-affected people,
including going to air-conditioned shopping malls and walking inside such cooled
areas for a long time each day (Banwell et al. 2012).

Another survey-based study of 179 workers in Australia’s tropical north (Carter
et al. 2020) demonstrated the trans-domain impacts of occupational heat exposure.
While heat stress symptoms often occurred while working, there were also negative
impacts outside of work (in home environment): lack of sleep at night, reduced
appetite, reduced physical activities and sport, and negative effects on well-being
and social relationships. The study points out that these social effects can further
have a negative impact on mental health. High frequencies of physical discomfort
and other negative effects of heat stress may have wider socioeconomic impacts,
ultimately impacting on the viability of settlement and the economy (Zoellner et al.
2017; Zander et al. 2016), particularly in chronically exposed regions, and as climate
change progresses. A weakened economy would likely reduce overall adaptive
capacity, while, particularly in labor-intensive adaptation-critical roles (such as
repairing housing, utilities networks, or sea defense walls), there would be direct
impacts on productivity and the likelihood of retaining staff.

Other negative social effects of environmental heat that have been documented
include the reported impacts on the health and well-being among Indigenous com-
munities in northern Australia (Green and Minchin 2014). In addition to the heat-
health and social impacts mentioned above, this paper also notes that Indigenous
definitions of health encompass the health of their country, and excessive heat in the
environment is therefore understood also as impacting on individual and community
health and well-being and can be a significant source of stress. Broader heat effects
therefore need to be considered in order to develop effective climate adaptation and
health strategies for these communities.

Another example of the health impacts of heat being magnified by social context
is in India, where heat exposure is compounded by dehydration, particularly for
women due to the unavailability of clean and safe toilet facilities (Venugopal et al.
2016). As a result, women avoid drinking water or other drinks during hot times as
they decide that this is a way to reduce the need to go to the toilet during the day
when they are working or carrying out other daily tasks away from the home. Apart
from the health risk due to dehydration, these concerns considerably reduce the
comfort of daily life.

Work as a Vulnerability Factor
Due to the additional metabolic heat created during physical activity, people are

particularly vulnerable from heat stress during work. Only a limited number of
studies have described the extra health risk in a quantitative way. The most detailed
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studies were carried out by a gold mining company medical doctor in South Africa
during the 1950s and 1960s (Wyndham 1969). The aim of the studies was primarily
to develop and test methods to reduce the severe heat risks during heavy labor 1 km
underground in a mine with 200,000 mine laborers. Before the detailed studies
started, as many as 50 workers each year died from heat stroke while working
underground. A screening and acclimatization process at ground level for all
newly recruited workers involved exposing the workers to the same heat as under-
ground, while they carried out intensive gym procedures for several hours each day
over 2 weeks. Only the workers that could maintain this activity for the full 2 weeks
were engaged in the heavy underground labor. The heat mortality during under-
ground work reduced to two per year as those workers who were sent underground
were better acclimatized to the conditions, and heat-sensitive workers who could not
cope with the full 2-week procedure were excluded from such work (Wyndham
1969).

Another detailed study of heat effects on groups of rice-harvesting workers in
India (Sahu et al. 2013) showed in a quantitative way the significant reduction of
actual work productivity as maximum daily heat levels increased (5% reduction per
degree C of increase of WBGT). The workers are paid in accordance with the actual
output of each groups’ work, which is likely to create a situation where less heat-
tolerant persons have difficulties in being welcomed to stay in their work team. In
other occupations that require heavy labor in hot working conditions (e.g., construc-
tion work), similar selection processes will take place with negative social conse-
quences for the more vulnerable workers.

The loss of individual work capacity related to high heat exposure at work often
creates economic losses for the individual worker, which in turn creates mental stress
and risk of serious clinical health effects. Analysis of cases of heat mortality among
agricultural workers in the USA (Centers for Disease Control and Prevention 2008)
showed that those who died continued to work in spite of warnings about the heat
and the symptoms in the affected individual because the loss of income over-
shadowed the perceived need for health protection. This loss of income, if the
workers take action to protect themselves from heat, can be a serious problem for
the workers’ family in Central America who relies on the money sent from the
worker in the USA. “Self-pacing of the work intensity” has been promoted as a
solution to the heat risk (Miller et al. 2011), but economic pressures are likely to
undermine this solution in practice.

Another worker category with extreme heat exposure in heavy labor situations is
migrant construction work in Qatar and other Middle East countries. During the hot
summer months, hundreds of migrant workers from Nepal have died due to heart
disease, and the most likely reason is that they continue heavy labor even during the
hottest parts of the year (Pradhan et al. 2019). The work processes during each day
may have been organized so that protective self-pacing was not possible. A news
report highlighted that these heart-related deaths can occur during sleep in workers
without any preceding heart problems; the heart just stopped, and the cause of death
was stated as “cardiac arrest.” These workers from Nepal were screened when
selected for good health before they were allowed to travel to Qatar for work, so it
is very unlikely that preceding heart disecase was a cause of the high summer heart-
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related mortality. Apart from the sad loss of a young family member, the socioeco-
nomic impact of these deaths is income loss for the families in Nepal. Approximately
100,000 migrant construction workers in Qatar come from Nepal. Many more
workers in such jobs come from Pakistan, India, and Bangladesh, but mortality
studies are not available. As climate change makes the environment hotter, these
health and socioeconomic risks for construction workers and their families will
increase.

West Africa is one of the high-risk areas for excessive heat at work (Smith et al.
2014), and the social impacts of the local conditions are substantial as highlighted in
studies from Ghana (Nunfam et al. 2019) and a review of 25 studies from around the
world (Nunfam et al. 2018). Interview data from 320 mining workers showed clear
concerns among the workers about the excessive heat exposures during work, which
negatively affected their incomes and comfort in daily life activities.

Additional studies in Europe carried out as a part of the European Commission-
funded HEAT-SHIELD project have also indicated losses of labor capacity and
reduced comfort during hot periods (Ioannou et al. 2017). These effects can occur
both in outdoor work and indoor work, particularly in low- and middle-income
countries where many factories and workshops are not air conditioned, and heat
protection may be impractical or too expensive. It should be pointed out that many of
the consumer products available in high-income countries (such as clothes, furniture,
toys) are produced in and exported from low- or middle-income countries with much
hotter climate than the importing countries. One example from Cambodia
(Kjellstrom and Phan 2017) shows the potential loss of productivity related to
daily heat in garment factories. The external temperature in the shade was above
40 °C, and inside the factories temperatures were as high as 38-39 °C in spite of “wet
wall” systems for cooling. The discomfort and labor output loss is a daily challenge
for the workers in these jobs; often they are young women, and through South-East
Asia, India, and China, there would be many million workers exposed to these heat
hazards. A particular health risk would be a high body core temperature during
pregnancy, which causes fetal tachycardia and increased risk of fetal distress (Herbst
et al. 1997). In men, heat stress can negatively affect semen parameters, which may
decrease fertility rates among heat-exposed workers (Hamerezaee et al. 2018).

Social and Economic Factors

Overall health of the population and the workforce is a critical aspect of the
socioeconomic determinants of heat stress. General physical fitness is a key enabler
of the ability to physically manage hot conditions (Parsons 2014). Workers can
suffer from chronic conditions or temporary illnesses that reduce their physiological
ability to thermally regulate or to remain hydrated. Workers in places that receive
generally poor health care or have limited access to health care for financial, legal, or
other reasons (such as logistics, distance from a health-care professional, or poor
labor health and safety systems) are at risk (ILO 2019). Examples of the links
between health effects and social and economic factors are shown in Table 1.
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Table 1 Examples of potential social and economic impacts of excessive heat exposure at work

Underlying factors
Clinical health effects

Reduced work output
and slower daily
activities

Labor protection
principles/norms

Social norms, gender
issues

Ageing workforce

Access to technology

Migrant workers

Direct impacts

Access to health services
Cost of treatment
Lost income due to absence

Loss of income

More night work and
inconvenient work times
Excluded from work
Daily chores take longer

Insufficient Occupational
Health and Safety (OHS)
systems

Work intensity-related to
piece-pay

Subcontracting to transfer
responsibility to workers
Informal employment

Attitudes to gender roles in
workplaces

Clothing norms for women
Access to toilets and other
facilities

Effects of heat during
pregnancy

Reduced ability to
thermoregulate

Higher sensitivity to heat
exposure

Increase of comorbidity that
creates heat hazards
Interactions with medications
Mechanization to reduce
risks

Robots replacing jobs
Improved monitoring of
hazards

Attitudes to heat sensitivity
among migrant workers
Lack of safety organization

Follow-on or indirect impacts

Extra work and cost for health
services
Economic burden on family

Family loses income, less
opportunities for children
Difficulties in sleeping during hot
parts of day

Social tensions due to
inconveniences

Less time for family care activities
(children and elderly get less
attention)

Lack of monitoring and protective
systems

Exhaustion beyond work period
Increased risk of work-related
injuries

Higher vulnerability for women
Cost of facilities for men and women

Higher health risks
Need to adjust work management
systems

Cost of providing equipment and
systems
Risk of losing job opportunities

111 health and death due to lack of
basic OHS

Lack of payments to family
Trauma and loss of loved ones

Health regulations, and the extent to which they are enforced, play a crucial role.
In many countries or sectors with better enforced labor laws, pre-employment
medical examinations and certificates of “fitness for work™ are one of the ways in
which companies reduce the risk of injuries and downtime in labor-intensive roles.
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This is not always, but can be, related to the severity of environmental conditions. In
hot areas of Australia, for example (Williams et al. 2012), good cardiovascular and
respiratory function are key to the management of heat stress, and identified
pre-existing conditions would — at least in theory — prevent workers from being
allowed to assume labor-intensive roles. As such, regimes of medical management
of workforces can significantly change the makeup of the working population,
ensuring it is less vulnerable in terms of underlying conditions that predispose
workers to heat illness (Epstein and Yanovich 2019).

However, another impact on occupational heat-health is the duration and intensity
of exposure — not only as a result of environmental conditions but as a result of
employment conditions (Oppermann et al. 2020; Heal and Park 2016). Workers
often feel unable to rest, change the pace of work, or take sick leave when they are
economically insecure — for example, when they are on temporary contracts or
engaged in piece-rate work contracts, which are common across the agriculture,
mining, and manufacturing sectors globally. For recent reviews of the evidence, see
Spector et al. (2019) and Schulte et al. (2016). Forced laborers (modern slavery) are
also likely to be at high risk of heat stress (Lundgren-Kownacki et al. 2018; Ter Haar
2018; Ronda-Pérez and Moen 2017). However, it doesn’t take informal employment
or undocumented workforces to produce such conditions. In Australia, where jobs in
the mining sector are known as very well paid, “good jobs” have over time led to
legally entrenched, often union-backed long working hours with little recovery time
and long distance travel (Peetz and Murray 2011), all of which seem likely to
increase negative heat-health outcomes, although further research is needed to
quantify these relationships in practice.

The gender balance of the workforce or sector is often socially prescribed and
may have implications for the likelihood of heat illness. In the female workforce, the
luteal phase of the menstrual cycle raises core temperature and changes autonomic
thermoregulation, but not perceived temperature (Nagashima 2015), while preg-
nancy and other hormonal shifts are also significant (Lundgren et al. 2013; Sett
and Sahu 2014). This may be significant for how women perceive and therefore
behaviorally respond to hot environmental conditions. However, it is known that
social norms also shape the behavior women use to prevent or manage extreme heat,
for example, by drinking less in the absence of sufficient toilet facilities (Venugopal
et al. 2016) and where social norms around dress requirements can increase vulner-
ability to heat stress (Lundgren-Kownacki et al. 2018).

Another aspect of social conditions to consider is that the labor-intensive and/or
heat-exposed workforce in many countries is ageing. This is highly significant given
that age is generally an indicator of reduced capability to effectively thermoregulate
(Parsons 2014) and is further associated with a number of comorbidities which can
exacerbate or increase the risk of heat-health impacts directly (Kjellstrom and Lemke
2017; Notley et al. 2018). This includes, for example, the increased likelihood of
heart and regulatory conditions and associated with this the use of medication that
may also inhibit effective thermoregulation (possibly for diabetes and other condi-
tions as well) (De Blois et al. 2015). As such, an ageing workforce increases the
overall risk of projected heat exposures and the need for the consideration of policy
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interventions to provide sufficient protections, including physical protection from
environmental heat and mechanized support to reduce exertion.

For all working populations, regardless of age, there are also significant techno-
logical changes that influence heat risk. The centuries-old historical trend of the
mechanization of physical labor forms the major — if often assumed — backdrop
against which exertional heat stress unfolds. As machines become ever more spe-
cialized, they are increasingly able to replace or at least support ever more tasks
carried out through human labor, reducing exertion and therefore potentially also
thermal load (Kenny et al. 2012; Burdorf et al. 2007). Rapid increases in computa-
tional power and connectivity have enabled physical processes to be shifted increas-
ingly to remote-controlled, autonomous, and artificial intelligence (AI) systems. This
trend has partly been driven by a desire to improve productivity and reduce the
likelihood of mistakes but has also been driven by a need to avoid putting workers at
risk — that is, where the working environment is considered too dangerous
(Hermanus 2007; Donoghue 2004). Given that extreme heat creates both a danger-
ous environment and in turn reduces productivity and increases the likelihood of
mistakes and accidents (Morabito et al. 2006; Rowlinson and Jia 2015) and that
much “hot” work occurs in industries that are already mechanizing fast (industrial
production, resource extraction, and agriculture in particular), it seems very likely
that increased mechanization/automation will rapidly reduce the number of humans
engaged in physical work and therefore exposed at least to exertional heat stress.
Technological change also includes improved equipment and systems to monitor
heat stress and provide warnings, as highlighted, for instance, in the European
Commission funded HEAT-SHIELD project (www.heat-shield.eu).

A major caveat to both of the above points is that they occur in an economic
context. The cost of employing older people and of mechanizing work, especially
outside of wealthier economies, may be prohibitive. One of the factors that connect
to the cost of workers is the labor market and its relation to migration flows. There
are already powerful climate analogues in place that demonstrate how socioeco-
nomic status (including caste, ethnicity, race) both enable a form of adaptation, by
bringing in workers prepared to tolerate poorer conditions, in order to keep an
industry functioning as we have seen, for example, above in agriculture examples
from the USA, brick kilns in India (Lundgren-Kownacki et al. 2018), and several
Gulf states, and indeed across the world (S6nmez et al. 2011).

Utilizing migratory populations for their supposed heat tolerance, whether
physiological or economically driven, has deep and disturbing historical prece-
dents. The slave trade to the Americas was in part built on such as an assumption
(Peard 1999), and so too were the huge migrant labor movements encouraged, or
enforced, through the British and other empires, utilizing “coolie” labor from
analogue climates on different continents. The institutionalization of racialized or
ethnic hierarchies in labor, supposed heat tolerance and heat exposure in contem-
porary contexts, should be assumed to be limited to history. Recent examples are the
fatal heat effects on migrant agricultural workers in the USA (Centers for Disease
Control and Prevention 2008) and on migrant construction workers in Qatar
(Pradhan et al. 2019).
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Cultural Factors

The relationship between heat and how we live our lives is so crucial to human
health and survival that it has been a mechanism of our evolutionary development as
a species. At a less expansive time scale, everyday ways of responding to and
managing heat are shaped by cultural practices that have evolved over very long
periods of time, often centuries or millennia. As such, they are typically well-adapted
to the historical climatic norms of the regions in which they developed (Hulme
2016). These deeper “cultures of climate” play a role in shaping the everyday
practices — including occupational practices — through which thermal comfort is
managed, directly and indirectly. For example, Spain is well-known for its historical
practice of “Siesta,” or resting in the hottest part of the day, while Venice/Murano
glass workers have traditionally not worked in August due to the late summer heat
(d’ Ambrosio-Alfano et al. 2018). During hot and humid periods in tropical coun-
tries, e.g., Singapore, local people avoid carrying out intensive physical activities
outdoors.

In addition to avoiding exertion and additional heat exposure in hot conditions,
there are also examples of using work to actively produce bodily heat in cold
conditions. In the Indian Himalayas, physical labor is not only understood as
producing bodily heat as a by-product but is actively conceptualized as part of the
“energy mix” (including firewood and kerosene) villagers use to keep warm in
remote mountain areas (Jerstad 2016). Such thermal management has its limits,
particularly in extreme conditions. In northern Australia, two recent studies of
utilities workers and workers at a mine site found practices were partly adapted to
reduce and manage thermal load but that there was also a high degree of normali-
zation of the negative impacts of heat stress. As such, workers both “worked the
weather” and “weathered work” (Oppermann and Walker 2018; Oppermann et al.
2018, 2020).

Long-established cultural practices, such as those of Indigenous communities in
northern Australia, are already being curtailed as a result of increasing temperatures
(Bird et al. 2013). These practices do not always fit neatly into a western “occupa-
tional” model but are nonetheless defined socially expected roles that are critical to
social and economic well-being, including through such critical activities as fire
management (Whitehead et al. 2008).

At the population scale, socioeconomic characteristics are frequently noted as
having a significant impact on heat-related illness outcomes between countries
(Green et al. 2019; Hansen et al. 2013; Karner et al. 2015) and within them. Social
capital and familial relations are known to significantly impact survivability during
heat waves (Yardley et al. 2011; Zhang et al. 2013). One of the key areas in which the
complex interaction of socioeconomic status, including complex intersectional vul-
nerabilities, interacts with extreme heat is in migrant communities, where migrants,
including undocumented workers, work in highly exposed roles, often with poor
occupational health protections. Related to this are the different impacts of heat on
areas where racial discrimination also shapes health outcomes of heat wave events
(O’Neill et al. 2003), sedimented via access to quality health care and housing. Poor
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neighborhoods tend to house not only the most socially disadvantaged but often also
the most migrants. These locations are also, in hot cities, usually the hottest areas as a
result of dense housing with little green infrastructure, lack of public facilities such
as pools or malls, and with poor transport links that increase time spent on hot
roadways (Harlan et al. 2013; Gronlund 2014).

The ability to adapt to heat, as the above example indicates, is thus not only
physiological and economic, but also to do with the management knowledge that
populations have, which is linked to wider social and cultural values and behavior
(Banwell et al. 2012). While not typically the domain of demography, it is worth
noting that not only might populations be younger/older, richer/poorer, more or less
educated, and more or less healthy, they also have different levels and types of heat
management expertise (Maller and Strengers 2015, 2018; Strengers and Maller
2017) that can render them more or less vulnerable than might be expected, shaping
how we assess the socioeconomic factors in vulnerability to, and impacts of,
environmental hazards including extreme heat.

Increased Impacts Due to Climate Change

Climate change has already led to increased number of heat waves and extreme
weather conditions in many parts of the world (Smith et al. 2014). As it continues,
the challenges to population health and socioeconomic conditions described above
will most likely increase. Without effective cooling systems in workplaces, resi-
dences or community facilities will become uncomfortable and, in some locations,
unbearable.

The three maps in Fig. 2 below indicate the areas of the world with the highest
risks of serious effects of heat. We use the heat index WBGT as an indicator of likely
heat impact level during the hottest hours in the hottest month. The estimates are for
the monthly average of the daily hottest hours in a recent 30-year period (1981—
2010, labeled 1995) and for the modeled future heat levels in 2085 and 2200. When
areas are green, these hottest parts of the month will not exceed a WBGT of 25 °C,
and work and other daily activities are not likely to be affected in a significant
manner. As the colors progress to yellow, orange, red, or purple, the heat impacts on
work and daily life will increase.

Current heat problems (1995) are most severe in West Africa, India, China,
South-East Asia, and Northern Australia, as climate change progresses to the end
of this century based on this pathway (RCP8.5, Representative Concentration
Pathway 8.5, which assumes little action to reduce greenhouse gas emissions) and
beyond the high-risk areas are spreading. The USA and Brazil and countries in
Central America and the Caribbean will also be affected. The heating trend based on
this pathway increases further in the twenty-second century (Fig. 2). Numerous
publications with heat maps show similar patterns, and a key remaining question
is to what extent major countries, like India, China, and the USA, will be affected on
a large scale. Then adaptation to heat may not be enough to avoid the social
consequences, and mitigation of the actual climate change is needed for protection.
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Fig. 2 Heat levels around the world, before and after uncontrolled climate change. (Based on
RCP8.5 and GFDL model, which is at the lower end of model results)

Conclusions/Summary

This chapter has provided a wide-ranging overview of some of the many ways in
which occupational health is affected by the increasing heat exposures that climate
change will contribute to in large parts of the world. Current evidence about heat
effects on health and physiology highlights the risks of heat exhaustion, heat stroke,
and even death that working people in different parts of the world experience. In
order to protect health, heat strain should be reduced through physiological and
technological methods; working people should slow down and take breaks. However
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this review has particularly sought to pay attention to socioeconomic challenges, of
heat and its management, including tensions with productivity and income for the
worker and the enterprise. Furthermore, it has considered important but difficult to
quantify aspects of culture which are essential to mental health and well-being and
the survival not only of people but of rich ways of life embedded in rapidly changing
landscapes. In engaging with social, cultural, economic, and technological contexts
in which heat exposures occur, the chapter has also sought to go beyond socioeco-
nomic impacts of climate change, to also consider the more novel question of the
emerging socioeconomic and socio-technical context which shapes heat-health risk
alongside changing environmental conditions. While this chapter is far from a
comprehensive framework for considering such questions, it hopes to illustrate
their significance in order to encourage further research efforts on heat as a threat
to health and socioeconomic development. Impact assessment at country level can
stimulate new efforts to mitigate climate change and in this way protect working
people in the targeted country and beyond.
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Abstract

We are experiencing an aging society. Current evidence suggests that low occu-
pational position, financial difficulty, and adverse psychosocial factors in working
age are associated with a range of health problems after retirement (e.g., mortality,
poor self-rated health, physical conditions, and reduced cognitive function).
Generally, adverse conditions related to occupational position, financial situation,
and workplace psychosocial factors (i.e., high job demands and low control)
predict physical and mental health problems after retirement. Although there are
some exceptions, the literature suggests that high work complexity and high
psychological demands as well as high job control have a protective effect against
declining cognitive function and development of dementia. Structural/contextual
social determinants of health cannot be changed easily. It is therefore reasonable
that countermeasures should target the workplace psychosocial environment that
mediate structural/contextual social determinants of health. Providing employees
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with enriched work environments may have beneficial effects for retirees’ phys-
ical and mental conditions, thereby reducing social inequalities in health in later
life. Further research is needed to disentangle various confounding/mediating
factors and establish a clear theoretical framework. However, a challenge is how
to implement necessary countermeasures.

Keywords

Cognitive function - Life course perspective - Occupational position -
Psychosocial work environment

Introduction

Occupation and related factors are relevant social determinants of health (SDH). These
factors influence health among older adults as well as among workers, meaning social
inequalities in health among those of working age persist or even widen after retirement.
As reviewed in the following sections, evidence of associations between occupation
factors and SDH across the life stages (from working age to old age after retirement) has
been accumulating. Wahrendorf et al. (2013) distinguished four types of working
conditions in mid-life that may affect mental health in older age: (1) stressful workplace
psychosocial environments, (2) disadvantaged occupational positions throughout the
whole mid-life period, (3) experience of involuntary job loss, and (4) exposure to job
instability. These conditions may also affect physical health in later life.

Workplace psychosocial factors are closely associated with socioeconomic status
(SES) and function as mediator or modifier of the association between SES and workers’
health (Hallqvist et al. 1998; Hoven and Siegrist 2013). It is difficult or impossible to
change structural SDH (e.g., occupational position and economic changes); however,
adverse workplace psychosocial environments can be improved. This offers potential to
reduce the impact of occupation and related factors on the health of people after
retirement.

This chapter presents a life course perspective and reviews the effects of socioeco-
nomic factors related to occupation on older adults after retirement. It reviews the
literature with a focus on two research questions: whether working conditions (e.g.,
Wabhrendorf et al. 2013) affect health among older adults after retirement and whether
health inequality among older adults can be resolved within the scope of the mid-life
work environment.

Findings
Structural/Contextual SDH and Health After Retirement
There is a large body of research discussing the association between occupational

position and health inequality after retirement. In the first Whitehall study that
followed 18,133 male civil servants, Marmot and Shipley (1996) showed that
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employment grade was a strong predictor of mortality before and after retirement.
Participants in that study were aged 40—69 years when they were screened at baseline
(1967—-1970) and were followed for over 25 years. Among men, the lowest employ-
ment grade had 1.86 times the mortality of the highest grade after retirement (95%
confidence interval [CI]: 1.6-2.2) (Marmot and Shipley 1996). Those authors
observed that socioeconomic differences in mortality increased in magnitude with
age; the absolute difference in death rates between the lowest and highest employ-
ment grades increased with age from 12.9 per 1000 person years at age 40—64 years
to 38.3 per 1000 person years at age 70—89 years.

The long-term effects of employment grade on self-reported illness in old age were
later investigated by resurveying survivors from the first Whitehall cohort. Breeze et al.
(2001) identified differences in self-reported poor health and functional limitations
(mobility) in old age by employment grade. In 1997-1998, 8537 survivors of the
first Whitehall cohort were identified; 6168 (72%) completed a full questionnaire
including four measures of self-reported morbidity (general poor health, poor mental
health, poor physical performance, and disability). In that study the median age of
respondents at resurvey was 77 years, and the median follow-up interval was 29 years.
After adjustment for baseline risk factors, men in low employment grades had an
almost fourfold risk of physical performance limited by health (odds ratio 3.7, 95% CI:
2.2-6.2), a threefold risk for poor health (2.5, 1.4-4.5), and a twofold risk for poor
mental health (1.9, 1.2-2.9) and disability (2.1, 1.4-3.1) (Breeze et al. 2001).

In a study involving retirees from the French GAZEL occupational cohort, higher
occupational grade in mid-life was associated with better quality of life 16 years later
(Platts et al. 2015). Data for that study were collected from former employees of the
French National Gas and Electricity Company. In total, 11,293 retired men and
women participated. Their occupational grade in 1989 was measured using company
records, and associations between employment grade and self-reported quality of life
in 2005 were examined. The findings showed a graded relationship between occu-
pational grade in mid-life and quality of life after retirement (Platts et al. 2015).

Several prospective studies have shown that occupational position in mid-life affects
mental health in later life. Using data for 2789 men and 1150 women from the
Whitehall 1I study, Virtanen et al. (2015) showed that low occupational position was
associated with symptoms of depression postretirement (two decades later). The study
population included participants from the Whitehall II study (1985-1988) who were
retired at follow-up (2007—2009). Participants’ average age was 67.6 years. There was a
strong association between low occupational position and postretirement depressive
symptoms (measured using the Center for Epidemiologic Studies Depression Scale),
with an odds ratio of 1.7 (95% CI: 1.2-2.5) after adjustment for sociodemographic and
health-related covariates at baseline and follow-up.

Another study used data from the Survey of Health, Ageing and Retirement in
Europe (SHARE), which was conducted across 13 European countries. Wahrendorf
et al. (2013) reported that those who had low occupational positions during mid-life
had a significantly higher prevalence of depressive symptoms during retirement. The
SHARE study analyzed data for 4822 men (mean age 71 years) and 3787 women
(mean age 70 years) born between 1908 and 1947. Information on health from the
second wave of the SHARE study (2006-2007) was linked with information on
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respondents’ working life, which was collected retrospectively in SHARELIFE
interviews (2008-2009). Depressive symptoms were measured with the EURO-D
depression scale. Compared with those with a very high mean occupational position
during mid-life, retirees with a disadvantaged (very low) occupational position
throughout mid-life had an almost twofold risk for depressive symptoms (adjusted
odds ratios 1.77 for men and 1.92 for women).

The abovementioned study also examined associations between depressive
symptoms and involuntary job loss (being laid off) and job instability (unemploy-
ment and fragmented careers) (Wahrendorf et al. 2013). There were stronger
associations among men than among women. Involuntary job loss and job insta-
bility during mid-life were significantly associated with later increased depressive
symptoms only among men. After adjustment for age, childhood social position,
and childhood health, the odds ratios were 1.5 for those that were laid off and 1.7
for those with a period of unemployment or discontinuous/fragmented careers.

A recent study (Hessel and Avendano 2016) examined whether economic down-
turns experienced during mid-life had long-term effects on physical functioning,
based on representative data from the SHARE study. Those researchers linked data
on economic fluctuations from 1945 to 2010 in the 11 studied European countries
with longitudinal data from 3 waves of the SHARE study. They showed that
experiencing economic downturns at ages 40—44 and 45-49 years increased the
risk for onset of new functional limitations in instrumental activities of daily living in
older age (55-80 years). The research group also assessed whether exposure to
economic downturns around retirement age led to poorer cognitive function in later
life. They linked longitudinal data for 13,577 individuals from the US Health and
Retirement Study to unemployment rates in respondents’ states of residence and
examined whether downturns at age 55—64 years were associated with cognitive
functioning and decline at age >65 years, using random- and fixed-effect models.
The results indicated that longer exposure to downturns at age 55—64 years was
associated with lower levels of cognitive function at age >65 years, but was not
associated with rates of cognitive decline (Hessel et al. 2018).

Some conflicting findings have also been reported. Coe et al. (2012) did not find
reduced cognitive function after retirement among male white-collar workers but to
the contrary increased working memory and calculating ability after retirement
among male blue-collar workers. That study used data from the US Health and
Retirement Study and analyzed associations using offers of early retirement win-
dows as an instrument variable. Simple ordinary least squares estimates showed
negative associations between retirement duration and cognitive functioning mea-
sures, but the instrumental variable estimates denied the causality of the associations
(Coe et al. 2012).

Mediating SDH and Health After Retirement

Workplace psychosocial factors are risk factors for depression among workers. The
same seems true after retirement. The SHARE study showed that those who



6 Social Inequalities in Health Among Older Adults After Retirement 95

experienced psychosocial stress at work had a significantly higher prevalence of high
depressive symptoms during retirement (Wahrendorf et al. 2013). In that study,
experience of psychosocial stress was evaluated using the Demand-Control-Support
Questionnaire. All adverse job characteristics during mid-life (i.e., high job
demands, low job control, and low social support) were associated with an elevated
risk for reporting depressive symptoms after retirement among men and women,
with the strongest associations for men with a low level of job control and women
with a low level of social support at work (Wahrendorf et al. 2013). Virtanen et al.
(2015) also reported prospective data that job strain (combination of high job
demands and low job control) was associated with symptoms of depression post-
retirement. The observed odds ratios in these studies ranged from 1.3 to 2.0.

Associations with health functioning after labor market exit have also been
investigated. In the French GAZEL prospective cohort study, data for psychosocial
work stress were assessed using two major occupational stress models: the Demand-
Control-Support model (in 1997 and 1999) and the Effort-Reward Imbalance model
(in 1998). Health functioning outcomes were assessed with mental and physical
component scores from the Short Form 36 Health Survey in 2007 (Wahrendorf et al.
2012). Overall, adverse psychosocial job characteristics measured according to the
Demand-Control-Support model and the Effort-Reward Imbalance model were
prospectively associated with reduced health functioning, particularly mental health
functioning. The multivariate regression analyses indicated that psychological
demands had strong effects on both physical and mental functioning and highlighted
the importance of workplace social support for mental functioning after retirement.
In the Effort-Reward Imbalance model, the three single scales (effort, overcommit-
ment, and effort-reward imbalance) showed the strongest effects for mental func-
tioning. Effort-reward imbalance was found to be an important predictor of reduced
physical functioning (Wahrendorf et al. 2012).

Many studies have examined associations between psychosocial job characteris-
tics and cognitive function after retirement. Investigations of global cognitive
functioning showed those engaged in jobs characterized as highly mentally chal-
lenging (e.g., complexity with people and data, complex calculating ability) had a
slower rate of cognitive decline than those with jobs characterized as minimally
mentally challenging. Fisher et al. (2014) analyzed 18-year panel data for a large
nationally representative sample of US adults (US Health and Retirement Study:
2091 men and 2091 women) to examine trajectories of cognitive functioning during
adulthood and old age. They assessed mental work demands using ten items from the
Occupational Information Network (O+NET) database regarding work activities,
and the level of various mental processes required by respondents’ jobs. After
adjustment for educational attainment, income, and health status (which are known
to be related to cognitive functioning), they showed that those with high psycho-
logical demands had a lower degree of decreased cognitive function (e.g., level and
rate of change of episodic memory) after retirement compared with those with low
psychological demands.

Similarly, using longitudinal data from the Maastricht Aging Study, Bosma et al.
(2003) analyzed the association between psychosocial job demands and composite
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cognitive test scores. They followed 630 men and women aged 50-80 years who
exhibited no cognitive impairment at baseline for 3 years and showed that partici-
pants in jobs with high job demands were less likely to have low composite cognitive
test scores (odds ratio 0.79,95% CI: 0.65-0.96). Using panel data from the National
Survey of Japanese Elderly (n = 4238 at baseline), Kajitani et al. (2017) examined
associations between eight dimensions of the longest-served job using information
listed in the US Dictionary of Occupational Titles (DOT) and the cognitive func-
tioning of male older adult workers in Japan. Workers who were engaged in jobs that
needed more complex calculating ability showed slower decline in cognitive func-
tion after retirement than those in jobs without complex calculating ability. Another
study (Potter et al. 2008) used the modified Telephone Interview for Cognitive Status
with participants who received an assessment of intelligence based on armed
services testing in early adulthood (rn = 1036). That study collected occupational
information by telephone interviews to assign specific occupational classifications
from the DOT. Multivariate regression models indicated that jobs with high intel-
lectual demands were associated with preserved cognitive functioning (Potter et al.
2008).

High job control and the combination of high job control and job demand may
have positive effects on global cognitive function in old age. Andel et al. (2011)
analyzed 827 participants from a nationally representative Swedish sample of
individuals aged 77 years and older. They confirmed that low job control (measured
by self-report or inferred by occupation) was consistently associated with a low level
of cognitive function. They also found beneficial effects of active jobs (high demand
and high control) on levels of overall cognitive function but failed to find effects
related to job strain (high demand and low control). In a more recent study that
analyzed 3779 men and women from the nationally representative US Health and
Retirement Study (baseline age 57.3 years), Andel et al. (2015) found that low job
control and job strain were associated with steep episodic memory decline after
retirement, with the magnitude of the associations being comparable with age and
education. In their analyses, job control and job demands were estimated using
ratings from the OxNet (Andel et al. 2015).

There is also evidence of associations between psychosocial job characteristics and
risk for dementia. Previous studies reported significant associations between reduced
dementia risk and high work complexity with people (Karp et al. 2009; Kroger et al.
2008) or high work complexity with data (Karp et al. 2009). A protective effect of high
work complexity on dementia risk has also been reported (Kroger et al. 2008). A
population-based follow-up study involving 931 non-demented participants aged
75 years and over conducted in Stockholm examined participants twice over 6 years
(Karp et al. 2009). Primary occupations were assigned categories according to the
Nordic Occupational Classification and matched to 1970 US Census data to score the
level of work complexity using a matrix. That study found that complexity of work
with both data and people was associated with lowered dementia risk (by 15% and
12%, respectively). The population study by Kroger et al. (2008) analyzed 3557
participants from the Canadian Study of Health and Aging, which included a repre-
sentative sample of those aged 65 years or older. Job complexity scores were estimated
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by lifetime job history. The fully adjusted Cox regression models showed an associ-
ation between a reduced risk for dementia and high complexity of work with people
(hazard ratio 0.66, 95% CI: 0.44-0.98) or things (0.72, 0.52-0.99) (Kroger et al.
2008). Using a dementia-free cohort of 913 community dwellers, aged 75 years and
over from the same project used by Karp et al. (2009), Wang et al. (2012) showed low
job control and high job strain were associated with significantly increased risks for
developing dementia and Alzheimer’s disease (diagnosed by the third revised Diag-
nostic and Statistical Manual of Mental Disorders). In that study, job control and job
demands were estimated for the longest period of occupation as well as for all
occupations using a validated psychosocial job exposure matrix. Cox proportional
hazard models revealed low job control was associated with higher multivariate-
adjusted risks for dementia (hazard ratio 1.9, 95% CI. 1.2-3.0) and Alzheimer’s
disease (2.2, 1.2-3.9). High job strain (combination of low control and high demands)
and passive job (combination of low control and low demands) were also associated
with these outcomes, but low job demands had no significant effect on dementia
(Wang et al. 2012).

Findings regarding the effects of workplace psychosocial factors on declining
cognitive function in later life are inconsistent. Gow et al. (2014) found that
individuals who had an intellectually stimulating job performed worse on cognitive
tests than those whose jobs involved manual labor, after adjusting for general
cognitive ability at baseline. They also found that having a cognitively stimulating
job had an effect on changes in level of cognitive function. Those authors assessed
job characteristics in the Glostrup 1914 Cohort (n = 450) when aged 60 years and
followed participants’ cognitive ability using four cognitive ability tests at ages 60,
70, and 80 years. Although they followed participants over 20 years, it should be
noted that job characteristics were assessed near retirement age. Using a cohort of
adopted twins, Finkel et al. (2009) examined how occupational complexity affected
cognitive decline after retirement. They examined 462 participants (mean age
66 years) who completed in-person testing during a 4-h visit and measured cognitive
aging across 4 latent components: verbal, spatial, memory, and speed. High com-
plexity of work with people appeared to facilitate cognitive function, but improved
performance in verbal skills was only found until retirement. Retirees from jobs with
highly complex work scored higher on tests assessing spatial ability, but this ability
declined rapidly after retirement. There were no significant differences in decline of
verbal and processing speed after retirement (Finkel et al. 2009). The researchers
argued that only participants in high complexity jobs experienced decline after
retirement. Andel et al. (2007) analyzed 386 participants from the Swedish Panel
Study of Living Conditions of the Oldest Old, which included a nationally repre-
sentative sample aged 77 years and older, to clarify the association between com-
plexity of primary lifetime occupation and cognition in older adulthood. They found
an effect of work task complexity on global cognitive functioning and showed
significant associations between higher complexity of work with data and people
and better MMSE scores. However, adjustment for occupational status explained the
association between complexity of work with people and global cognitive
functioning.
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Mechanisms

Various mechanisms operate between SDH in working age and health problems in
later life that need to be considered. An individual’s mid-life social position may
dictate their area of residence, social status and wealth (financial situation and
pension provision), and social participation in later life (Blane et al. 2012). Social
position (including financial situation) may also be associated with favorable access
to medical care (Virtanen et al. 2017) and good treatment adherence, although there
may be some exceptions for the latter (Haynes et al. 1996). Retirement is considered
an adjustment process (Atchley 1976), and wealth may limit adjustment difficulties.
If retirees have no financial constraints, they may be able to participate in more social
and leisure activities than those with limited financial resources. Educational attain-
ment may also support retirement adjustment, as educated individuals may have the
necessary social skills to prepare for life after retirement (Rijs et al. 2012). According
to the ecological model of life course (Corna 2013), SDH has structural or contextual
functions; that is, employees with higher SES may have greater financial resources
and enjoy better health after retirement than those with lower SES. Employees with
lower SES may also have fewer resources, which may induce rapid health decline
after retirement (Donaldson et al. 2010). Hessel and Avendano (2016) suggested that
an increasing risk for low incomes persisting from mid-life to older age explained the
association between economic downturns at age 40—49 years and poorer health in
older age. This was because economic downturns experienced around mid-life were
associated with significantly greater risk for lower incomes in older age (Hessel and
Avendano 2016).

Unfavorable health behaviors are another mechanism that may mediate the
relationship between SDH in working age and health in later life. Economic down-
turns experienced around middle-age are associated with significantly increased
risks for smoking and excessive alcohol consumption in older age. Exposure to an
economic downturn at age 40—49 years is associated with poorer health in older age,
possibly by increasing the risk for unhealthy behaviors that persist into older age
(Hessel and Avendano 2016). It has also been observed that body mass index
increased after retirement among people who retired from physically demanding
occupations or who retired with low wealth status. Weight gain with retirement was
most prominent among people with physically demanding occupations and lower
wealth, suggesting widening disparities in obesity after retirement (Chung et al.
2009). Pathways in which adverse psychosocial work environments (e.g., low job
control and low social support) increase the risk for dementia may involve the
incidence of cerebrovascular diseases (i.e., vascular dementia). However, to date,
associations between workplace psychosocial factors and cognitive functioning have
not been fully explained by cardiovascular risk factors (Then et al. 2014).

Biological mechanisms are often discussed in the context of stress theory. For
example, exhaustion during working age may accelerate the biological aging process
(Ahola et al. 2012). Chronic exposure to stress hormones affects brain structures
involved in cognition and mental health (Lupien et al. 2009). Inconsistent findings
have been reported in terms of effects of psychological demand, which merit
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discussion because of the relationship between psychological demand and counter-
measures in the workplace.

Higher mental work demands and higher work complexity have often been found
to be associated with high cognitive function, slow cognitive decline, or reduced
dementia risk in later life (Bosma et al. 2003; Fisher et al. 2014; Then et al. 2014).
Intellectually demanding occupations may train cognitive abilities and build cogni-
tive reserves, which delay the onset of clinical manifestation of poor cognitive
function. Higher work demands are necessary to ameliorate and maintain higher
cortical function, which in turn preserves cognitive abilities into old age (Then et al.
2014). This perspective is consistent with the “use it or lose it” hypothesis (Coyle
2003), which postulates that challenging and complex mental activities may stimu-
late molecular, cellular, and cortical networks and promote an individual’s functional
adaptation (Valenzuela et al. 2007).

Conversely, higher work demands are likely to have detrimental effects on both
physical and mental (cognitive) condition (Gow et al. 2014), which may explain the
lack of effect reported in some previous studies (Andel et al. 2012). There may be an
optimal level of work demands for individuals, or the effects of work demands may
emerge in relationship to job control (Gow et al. 2014; Karasek and Theorell 1990).

Some studies have reported unexpected findings, such as a higher prevalence of
health problems among retirees that had higher prestige jobs than among those that
had lower prestige jobs, or higher educated persons being less likely to attain
excellent or good self-perceived health after retirement compared with lower edu-
cated persons. Westerlund et al. (2009) observed that persons with low employment
grades seemed unaffected after retirement, whereas those with intermediate and high
employment grades were more likely to experience sub-optimum self-perceived
health (Westerlund et al. 2009). Retirement adjustment theory (Atchley 1976)
suggests that people who retire from a high-prestige job and experience a great
loss from leaving work may find it difficult to adjust to their new retirement situation.
Persons with low-grade occupations may not be affected after retirement because
they are relieved from the health burden of low-grade occupations (Rijs et al. 2012).

Countermeasures

The literature suggests there are practical implications of understanding the relation-
ship between SDH and health in later life, as several potentially modifiable socio-
economic and psychosocial risk factors for late-life health problems can be detected
in mid-life. Structural or contextual SDH cannot be changed easily, but psychosocial
job characteristics can be changed. A focus on workplace psychosocial factors has
been suggested by various empirical studies that showed the effectiveness of
improved workplace psychosocial environments on health (Lamontagne et al.
2007; Montano et al. 2014).

Improving workplace psychosocial environments is a promising measure to
prevent cognitive decline. A previous study (Potter et al. 2008) found that work in
more intellectually demanding jobs was associated with higher levels of cognitive
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functioning in later life, even after controlling for cognitive ability in early adult-
hood. That study also suggested that individuals with a lower level of intelligence
earlier in life benefited more from performing work that was characterized as
intellectually demanding compared with individuals with higher ability levels earlier
in life. Bosma et al. (2003) argued that the difference in cognitive decline may be
reduced with an increase in mentally stimulating work for those with lower levels of
education. Research on the brain also suggests an individual’s level of cognitive
function can be improved by experiences later in life, such as education or a mentally
challenging job (Stern 2012).

Earlier intervention (i.e., in mid-life) for workplace psychosocial factors appears
to be more effective than later intervention. The effect of time since labor market exit
on associations between SES and retirees’ health has been examined in a previous
study (Hyde and Jones 2007). That study analyzed retirees from the English Longi-
tudinal Study of Ageing to clarify the effects of different indicators of socioeco-
nomic position (socioeconomic class, income, wealth, education, tenure, area
deprivation, and subjective social status) on health. For both men and women,
most socioeconomic position measures were associated with poor self-rated health,
but the effects were attenuated by time since labor market exit (Hyde and Jones
2007). There are two possible explanations for this phenomenon. One is that the
effect of work-related SES on retirees’ health may only persist for a short time after
retirement. The second is the survivor effect related to selective mortality; vulnerable
persons with disadvantaged status may pass away earlier. In a prospective study of
retired employees from the French GAZEL occupational cohort, higher occupational
grade was associated with better quality of life 16 years later (Platts et al. 2015). In
that study, the association between occupational grade and quality life was attribut-
able to individuals’ more recent circumstances, particularly their social status,
mental health, physical functioning, and wealth.

Future Considerations

Etiologically, associations among SES and confounding and/or mediating factors
should be clarified to develop good theoretical frameworks. In terms of cognitive
outcomes, a detrimental effect of retirement was observed for people that were
previously in more complex jobs (Gow et al. 2014). Earlier retirees that had more
complex occupations may include retirees whose cognitive function declined earlier
(Finkel et al. 2009). Therefore, candidates for measurement include intraindividual
measurements of cognitive change, for example, cognitive ability during employment
and examining changes in job characteristics (including work demand or complexity)
(Nexo et al. 2016).

The mediating role of cardiovascular risk factors remains inconclusive (Then
et al. 2014). Kroger et al. (2008) showed high complexity work with things had a
protective effect against vascular dementia. However, vascular disorders did not
mediate the associations between adverse psychosocial job characteristics and
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dementia (Wang et al. 2012). This is an interesting research topic because there is
robust evidence of predictive effect of psychosocial job characteristics on cardio-
cerebral vascular diseases. Whether different workplace psychosocial factors can
protect against cognitive decline remains inconclusive (Nexo et al. 2016). Method-
ologically, repeated measurements of exposure, potential outcomes, and
confounding/mediating factors may increase the reliability of longitudinal research.
Biological mechanisms should also be elaborated in further studies.

There are several important questions that need to be investigated. For example,
“what level of job complexity is appropriate to prevent cognitive decline after
retirement?” and “what are the appropriate proportions of job control and job
demand?” The literature suggests that providing people with more cognitively
complex job duties may enhance cognitive functioning. In addition, increasing the
amount of mental activities involved in work characterized by lower mental
demands is beneficial for workers’ cognitive functioning in later life. As higher
work demands have detrimental effects on health, further research is needed to
obtain intervention references for the criteria of job complexity (demand) and control
in terms of quality as well as quantity. People who may benefit most by the provision
of enriched work environment should also be clarified (Fisher et al. 2014).

There appears to be some sex-based differences in how SES in mid-life and
interaction with psychosocial factors at work affect health in later life. When
examining the effects of work stress characterized by the Demand-Control-Support
model on complex health problems, Nilsen et al. (2014) observed the effects of job
demands, job control, and the combination of these two variables differed between
older men and women. They also found the possibility of interaction between SES
(educational attainment) and work stress existed between the sexes (Nilsen et al.
2014). As few studies that assessed health past working age have explored sex-based
differences, this topic merits further study.

Conclusion

Current evidence suggests that structural/contextual SDH (i.e., lower occupational
position and financial difficulty) in working age are associated with health problems
after retirement. Adverse workplace psychosocial factors also affect people’s health
after retirement. In particular, evidence showing associations between psychosocial
job characteristics and cognitive function in later life has been accumulating. With a
few exceptions, the literature indicates high work complexity and high psychological
demands as well as high job control have a protective effect for health in later life. In
terms of mediating factors, it is feasible to modify psychosocial job characteristics to
prevent the effects of structural/contextual SDH from leading to health problems in
later life. A future challenge is how we implement any such interventions, in addition
to the sophistication of the theoretical framework for occupational and related factors
and health in later life.
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Abstract

This article investigates social inequalities in the transition from work to retire-
ment in times of extending working lives and political activation policies. Basic
mechanisms of policies aimed at extending working lives (EWL) include penal-
izing early exit from employment and incentivizing later retirement, the latter by
increasing fixed retirement ages and by rewarding employment at higher ages.
Evidence from different fields of academic research indicates that each of these
EWL mechanisms bears substantial risks for exacerbating social inequalities.
Current empirical studies confirm these concerns with recent data. The inequal-
ities discussed concern the workers’ health, finances, and social participation,
factors that are strongly interrelated. Social groups at specific risk include those
with lower educational achievements, with adverse working conditions, and with
personal financial hardship (vertical social inequality) but also women and
migrants (horizontal social inequality).

There is agreement that current EWL strategies, instead of exacerbating social
inequalities, ought to consider and buffer them, which today is not the case. Based
on their analyses and findings, some authors propose policy measures, most
frequently differentiated retirement ages opening financially sustainable exit
pathways for those with poor health. Others recommend the potential of life
course views when implementing measures aimed at extending working lives.
Also, policy measures such as improvements of work quality, qualification, and
job security are recommended. Concerns have been expressed that EWL policies
might fall short if they do not consider the group of older workers that cannot
comply with the increased demands imposed on them.

Many scientific disciplines are investigating the transition from work to
retirement. Occupational health research should add to how current EWL policies
directly affect the older workforce with respect to health, finances, and employ-
ment and how they create and shape trajectories from work to retirement in later
working life.

Keywords

Social inequality - Work-retirement transition - Health - Employment - Gender -
Finances - Migrant status

Introduction

Retirement is not a natural law, but a social construction. In most countries, the
understandings, arrangements, and the formal regulation of “retirement” are
determined by power relations of public and social stakeholders. The often
immense intensity of public debates about retirement regulation does not sur-
prise, as it is about the distribution of social as well as individual resources: first
and foremost of capital, but also of self-determination of lifetime, access to work
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and education, social participation, social esteem, and, finally, health and well-
being. This combined makes “retirement” a normative and ethical issue — and
thereby a sensitive issue to academic research including occupational health
sciences.

Demographic Challenge

Population aging constitutes considerable challenges to European welfare states now
and in the coming decades. As a consequence, many European states have
implemented policies to extend the working life (EWL), often by restricting access
to early exit routes and increasing state pension age, some by 10 years. Seen purely
from an employment perspective, these measures may already be denoted “success-
ful,” as they may be assumed to have contributed to the substantial increase of
employment at higher working age (together with further influential factors, Beach
and Bedell 2019): in the European Union (28 countries), the employment rate of
workers aged 50 to 64 years has increased from 2009 to 2018 by ten percentage
points from 56.2% to 66.2% (Eurostat 2019a).

The extension of working lives has not yet come to an end. One reason is that the
implementation of retirement system reforms takes time. For example, in Germany,
statutory retirement age will increase gradually until 2031 when those born in 1964
will be the first birth cohort to enter retirement at a legal retirement age of 67 years.
Other countries, e.g., Denmark and the Netherlands, have linked their regular
retirement age to the ongoing increase of life expectancy. Another reason is that
the cultural transition from early-exit cultures to late-exit cultures takes time. Above
all, public and political debates about further increases of the legal pension age
continue in many countries.

This politically induced societal development may be interpreted as part of an
active aging strategy in the European Union (European Council 2010, for an
overview see Walker and Maltby 2012) and even globally (for an overview see
Hyde and Higgs 2017, 166ff). In 2010 the European Council concluded that “active
ageing means creating opportunities for staying longer on the labor market, for
contributing to society through unpaid work in the community as volunteers or
passing on their skills to younger people, and in their extended families, and for
living autonomously and in dignity for as much and as long as possible.” Today,
three decades after aging became a European policy issue (Walker and Maltby
2012), two decades after most of the European countries started to develop and
implement regulatory EWL strategies, and about one decade after these began to
show effects, there is an increasing discussion about the potential for EWL policies
to exacerbate social inequalities in their countries (Beach and Bedell 2019;
Phillipson 2019; Hasselhorn et al. 2019).

The aim of this contribution is to compile scientific evidence on social (in)equalities
among older workers during the transition from work to retirement at times of
politically induced extended working lives from an occupational health science per-
spective. Not included is the analysis of social inequality past retirement age.
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Retirement and Retirement Research
Retirement Research

The societal development described above is accompanied by fast growing retire-
ment research communities worldwide. Numerous disciplines are involved, such as
gerontology, economics, psychology, sociology, and occupational health, often
operating silo-like in separated research communities (Hasselhorn and Apt 2015).
One major approach is to find determinants of early or late departure from work, for
example, the role of the workers’ health, working conditions, or financial status.
Another, more recent approach is to investigate the pathways out of work, applying a
life course perspective. Qualitative studies contribute to this perspective (e.g., Brown
and Vickerstaff 2011), as well as increasing numbers of large national and interna-
tional cohort studies, not least retirement cohort studies such as SHARE, covering
numerous European countries (Borsch-Supan et al. 2013) and ELSA in the UK
(Banks and Smith 2006). Some of these studies have a specific focus on work,
health, and retirement, such as STREAM in the Netherlands (Ybema et al. 2014) and
lidA in Germany (Hasselhorn and Ebener 2018). Finally, researchers increasingly
take advantage of national register data (e.g., employment, health claims, sometimes
linked with own questionnaire data); see, for example, Kadefors et al. (2019) who
analyzed policy effects on early exit pathways from employment.

In retirement research findings, social differences turn out to be the rule rather
than the exception. A frequent observation is that low-qualified workers tend to exit
work and employment much earlier than highly qualified professions and that
different predictors for employment are found for different social groups. However,
the explicit focus on social inequality in the transition from work to retirement has
long been the exception (e.g., Radl 2013), but has recently found more specific
attention: It was, for example, the focus of the European research project EXTEND
(Beach and Bedell 2019), for a special issue in a gerontological journal in Germany
(Hasselhorn et al. 2019) and for recent scientific publications (e.g., Ardito and
d’Errico 2018; Phillipson 2019). Today, many contributions that focus on social
inequality in the work-retirement transition in times of EWL policies are summariz-
ing narratives (Beach and Bedell 2019; Ardito and d’Errico 2018; Phillipson 2019),
while empirical analyses still constitute notable exceptions (e.g., Kadefors et al.
2019; Konig et al. 2018; Radl 2013; Hoféacker and Naumann 2015).

Understanding of Retirement

What is retirement? A straightforward view on “retirement” would be the complete
withdrawal from paid working life. However, the stylized situation of working right
up to statutory retirement age and moving into full time retirement from one day to
the other is the exception and not the norm. Instead, retirement occurs gradually, and
the concept of retirement is “not only fuzzy, it is also complex” (Denton and Spencer
2009). In this contribution, “retirement” is viewed not only as the timing of the full
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Fig. 1 The “lidA conceptual framework on work, age and employment” (Hasselhorn and Ebener

2018) indicating domains of relevance for employment participation among older workers and their
interrelatedness

exit from working life but also the process and pathways leading to retirement
including un-retirement and re-retirement.

Based on the lidA conceptual framework on work, age, and employment,

Hasselhorn and Ebener (2018, Fig. 1) define four basic characteristics of the
transition from work to pension among the older working-age population: Retire-
ment is complex, a process, individual, and embedded in structures.

(@

(b)

Retirement is complex entailing aspects from 11 so-called domains whose
influences are interlinked — often causally, such as social status, private domain,
work, health, work ability, motivation to continue working, finances, retirement
regulation, and the labor market (Fig. 1). The authors hypothesize that a retire-
ment decision is never based on a single factors’ impact, but that it is the result of
numerous influences from different factors.

Secondly, retirement is a process whose shape is often laid down early in life.
Major studies show the influence of social origins on the choice of profession,
with consequent impact on work exposures, job satisfaction, health, and work
ability. At a higher working age, both these distant and proximal factors may
cause the individuals to evaluate their own employment outlook and to consider
continuing working or withdrawing from the labor market. The final decision-
making also constitutes one stage of the work-retirement transition process,
which all in all may often last for years.

In the past decades, profound changes in processes and also conception of
retirement are found. Today, the transition from a career job into retirement
often proceeds gradually and in multiple steps within and outside the labor
market. In the USA, bridge employment is today the rule rather than the
exception (Cahill et al. 2017). In many European countries, the implementation
of EWL strategies limits the possibilities for early retirement and redirects
interested older workers into alternative exit routes. Multiple pathways out of
work and into retirement are indicative of the “fragmentation of retirement”
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(Hasselhorn and Apt 2015), such as bridge perceptions of retirement as well as
different combinations of employment, unemployment, sickness benefits, dis-
ability pensions, retirement, and un-retirement.

(c) Further, the model illustrates the important individual component of retirement.
Some of the domains comprise very personal aspects that impact the work-
retirement transition differently for each individual, such as work, health, work
ability, and motivation to work. Another aspect of individuality is the “subjec-
tivization of retirement.” In times of EWL policies, the retirement planning and
management increasingly becomes the individuals’ responsibility (Phillipson
2019), which may constitute challenges in times of fragmented retirement.
Also the multi-pillar model of pension reform (Hyde and Higgs 2017: 154ff)
reflects this subjectivization by transferring the responsibility for adequate
financial old age provisions to the individuals — at best early in their career —
by adding private and occupational pillars to the public pillar of retirement
income. The fourth pillar, continued employment in retirement (Walker and
Maltby 2012), is in line with this notion.

(d) Finally, retirement among the older working-age population is embedded in a
strong structural context mainly represented by social policy and regulation,
financial factors, and the labor market, but also by social institutions, such as the
arrangement of health-care provision, including home care. Legislative and
regulatory factors, not least retirement schemes and social and labor market
policies, effectively shape retirement behavior.

Undoubtedly, retirement is currently strongly affected by substantial changes in
modern societies. This not only concerns current developments in macro level social
policy but also includes the effects of economic globalization and never-ending
advances in information and communication technologies, affecting and modifying
work content, work arrangements, work organization, and the labor market. In
addition, the workforce itself is changing, exhibiting an increasing heterogeneity
with more women, migrants, and a higher proportion of older workers today.
Simultaneously, societal norms, values, and attitudes are changing and contributing
to population changes, for example, family formation with more divorces and single
households. Finally, average health has improved at a higher working age, and mean
life expectancies continue to rise.

The above short elaboration on retirement gives reason to reflect on whether and
how such developments differently affect different social groups — and whether and
how these differences may contribute to social inequalities in the societies.

Understanding of Social Inequality in the Context of EWL

Social inequality exists, when advantages or disadvantages with respect to access to
knowledge, resources, and opportunities are unequally distributed in different social
positions or groups in a society. Most often, the term is used to describe inequalities
between hierarchical groups along social strata, such as social class, education,
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position, income, or power. This “vertical” social inequality is complemented by
“horizontal” social inequality, which describes social disadvantages along levels that
are equally ranked, for example, gender or migration status (Mielck 2000). Often,
both patterns coincide (Mielck 2000). Both concepts are applied in this contribution.

With respect to the work-retirement transition, research has identified a range of
groups of workers at risk of systematic disadvantage, such as workers with lower
educational achievements and adverse working conditions including manual work,
all often going along with personal financial hardship. Furthermore, this includes
those with fragmented careers and people entering socially insured employment late
in life, such as migrants. A special emphasis lies on workers with disabilities and
poor health. A focus of the discussion is also on women, not only because of
traditionally higher caring obligations. Finally, workers belonging to specific occu-
pations such as miners or fire-workers are discussed. Again, these groups often
largely overlap, but not always.

The distant outcomes considered in academic writing when discussing social
inequality in the transition from work to retirement usually comprise unequal
chances with respect to health, the current and future financial well-being, and,
finally, fairness in the relation of years working and expected years in retirement.

Social Inequalities Among Older Workers in Their Way from Work
to Retirement

Applying a Life Course View on the Transition from Work to
Retirement

Current life of the baby boomer generation strongly reflects advantages and disad-
vantages (Dannefer 2003) from childhood and early adulthood until today. For
example, in a Finnish 35-year follow-up investigation, Hakanen et al. (2011) have
shown that socioeconomic status in adolescence was associated with educational
level more than 20 years later, educational level was related to the quality of working
conditions and this, in turn with burnout risk 13 years later — all in the expected
direction. In another Finnish study, Harkonméki et al. (2007) found that the risk for
disability retirement in adulthood increased with the number of adversities experi-
enced in childhood. Finally, Fahy et al. (2017) investigated 55-year-old participants
of a long-lasting UK child cohort finding that those who were abused or neglected in
childhood were more likely to be permanently sick at the age of 55. Furthermore,
childhood factors were associated with part-time employment and early retirement at
55 years of age.

The baby boomers’ transition to retirement may be regarded as just another step
in the life course, shaped by the earlier conditions and experiences over the individ-
uals’ life span and, of course, shaping the upcoming life in retirement itself.

When discussing conceptual tools for understanding life course influences on
inequalities in later life, Kendig and Nazroo (2016) review three conceptual models:
the accumulation model “considers the way in which cumulative insults or
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exposures during the life course impact on later life outcomes, without much
attention placed on the timing of these events” (Kendig and Nazroo 2016). This
life course mechanism is termed “cumulative advantage/disadvantage” and expli-
cated by Dannefer in 2003. It implies that (social) inequalities widen with time. To
give an example, continued exposure to hard physical work may lead to poor health
in a worker, which, in turn, is expected to lead to reduced attainments at work, job
insecurity, job loss, and consecutively financial hardship. In 2003, Dannefer already
related this process to “questions of fairness in the distribution of opportunities and
resources” (2003).

The second model discussed by Kendig and Nazroo (2016) is the critical period
model. 1t denotes that influences (only) during a specific “sensitive phase” in life
affect outcomes later in life. One example for such a sensitive phase may be the
transition into retirement, denoted as a “critical life event” by Konig et al. (2018).
During the retirement transition process, decisive factors such as perceived control
over this process constitute factors determining how well individuals adjust to
retirement thereafter (Wang et al. 2011; Konig et al. 2018). Kendig and Nazroo
(2016) emphasize that the critical period model also implies the potential for the
placement of meaningful interventions with the aim to benefit later stages in the life
course.

Finally, Kendig and Nazroo (2016) point at “pathways through which events and
circumstances at one point in the life course might indirectly influence those at a later
point,” the pathways model. Again, the transition period from work to retirement
constitutes a good example, when multiple decisions are made and frame future steps
and pathways into retirement. The authors emphasize factors with the potential to
mediate the relations between circumstances earlier and later in the life course (e.g.,
financial hardship) and again point at the potential to influence these mediating
factors (Kendig and Nazroo 2016).

In the following section, recent evidence concerning social differences in
health and employment at a higher working age is presented. Even if not made
explicit, the findings compiled below should be considered to represent interme-
diate stages of life courses following pathways and mechanisms as those
described above.

Social Inequality in Health and Life Expectancy in the Older
Workforce

Good health is regarded to be key for extending working lives today and in future
generations. Socioeconomic gradients in health are widely known. Low-qualified
professions and qualified manual professions show poorer health than high-qualified
white-collar professions such as professionals, managers, and engineers, both among
men and women, and this difference is highest among older workers. The robustness
of this observation with respect to both health measure and type of measurement was
demonstrated by a joint effort of different author groups in a special issue of a
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Fig. 2 Prevalence (%) of poor self-reported general health in the working population from 18 to
64 years by a professional group in 2009 and 2010 (N = 26,303, data source: Burr et al. 2013)

scientific journal all confirming this pattern (Hasselhorn and Rauch 2013). In one of
these contributions, Burr et al. (2013) showed in cross-sectional analyses of a large
representative population survey that the social gradient in self-reported health
across professional groups already exists for young workers and increases strongly
with increasing age group with a statistically significant interaction effect of profes-
sional group (Fig. 2). To give an example, poor health was reported by 6% of all
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working female engineers aged 55 to 64 years and by 67% of all low-qualified
female manual workers of the same age (Burr et al. 2013).

The social health gradient translates into a social gradient in life expectancy (LE).
No matter which measure is used, the expected social gradient appears clearly. On
the basis of 29 European studies, Mosquera et al. (2018) reported LE differences
between three educational categories for 10 to 15 European countries. With respect
to LE at age 50, they found differences ranging from 2.6 to 11.6 years of life for men
and from 1.6 to 6.9 years for women — all in the expected direction. LE differences at
age 65 ranged from 1.1 to 3.8 years (men) and 0.6 to 5.2 years (women). Differences
in disability-free life expectancy at age 65 are visualized in Fig. 3 for some selected
European countries (Mosquera et al. 2018). To summarize, in Europe, people of
higher socioeconomic position may expect to live longer and to spend more years in
good health and less years in poor health, and they spend a smaller proportion of
their lives in poor health. This issue will be taken up below when the effects of
pension reforms are discussed.

Whether or not the social gradient in life expectancies is expanding is not clear.
The authors of a recent narrative research report state that life expectancy was
increasing faster in higher educated groups than in lower, an effect even more
pronounced for healthy life expectancy (Beach and Bedell 2019). Bosworth
(2018), in his review on disparities in mortality by socioeconomic group,
documented a worrying development in the USA: a growing number of studies are
reporting increasing mortality among low educated white non-Hispanics ongoing
since the late 1990s. This development is not found in Canada (Bosworth 2018) or in
Europe. In a register-based study of several European countries, Mackenbach et al.
(2016) found that substantial mortality declines had occurred in the past 20 years
mainly in lower socioeconomic groups in most European countries, especially in
men, thereby narrowing the socioeconomic gap.

women

Fig. 3 Social differences (in years of life) in disability-free life expectancy at age 65 in selected
European countries. Differences between three educational categories (low vs. high) are shown. All
findings are in the expected direction. Data source: Mosquera et al. (2018)
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Social Inequality in Employment Participation

Throughout working life, age, socioeconomic status, health, and employment are
closely intertwined. This is particularly prominent at higher working age and
indicates substantial socioeconomic divide.

Workers in poor health exit earlier from paid work and employment and thus
retire earlier (see the systematic meta-analysis by van Rijn et al. 2014). This
mechanism, however, is not similar for all socioeconomic groups. Those with
lower education are at increased risk of health-based selection out of paid employ-
ment as Schuring et al. (2013) observed in her study of workers in the Netherlands,
no matter whether disability retirement, further forms of early retirement, unem-
ployment, or other forms of becoming economically inactive were used as outcome.

Socioeconomic status is linked to lifetime duration of employment. A frequent
observation is that low-qualified workers exit work and employment much earlier
than high-qualified professions (for the UK, Banks and Smith 2006; for Sweden,
Kadefors and Wikman 2011; for the Netherlands, Visser et al. 2016; for Germany,
Brussig and Ribbat 2014). Working life expectancy (WLE) is an indicator for years
in employment. Comparing data from 11 European countries, Loichinger and Weber
(2016) found that WLE at age 50 differed substantially by educational attainment
(ISCED 97 classification: completed lower education vs. tertiary education).
According to their findings, better educated men (and women) at age 50 in Denmark
can expect to work 3.2 (3.0) years longer than lower educated; the respective figures
for Estonia were 8.2 (9.8) years. The values for nine further countries were in
between. Still, based on the exemplifying analysis of five countries, OECD summa-
rized that high socioeconomic groups can expect to spend a longer time in retirement
relative to work. For example, in the USA, men in the lowest-income group have to
work 2.8 years for each year spent in retirement and men in the highest-income
group only 2.1 years; for women the differences were usually smaller (considering
different work entry ages, OECD 2018).

This social difference in WLE and retirement age might to a considerable degree
be explained by “involuntary” early exit from employment, namely, by disability
retirement and unemployment. Radl (2013), when analyzing SHARE data from 11
European countries, found that the occupational class effects for involuntary early
retirement are stronger for workers between 50 and 59 years of age and that they
diminish after the age of 60 years. This indicates that workers of low socioeconomic
status who “survive” the pitfalls of disability pension and unemployment until the
age of about 60 continue to work to a similar extent as workers of higher occupa-
tional class. One reason for continued working of lower occupational groups may be
good health and work ability, yet another may be that they cannot afford to stop
working for financial reasons (see below).

The social gradient in disability pension is well recognized (Haukenes et al. 2011;
Leinonen et al. 2012). Workers with lower educational level (Stever et al. 2013;
Leinonen et al. 2012) or lower occupational class (Haukenes et al. 2011; Leinonen et
al. 2012) and — to a lesser extent — with lower household income (Leinonen et al.
2012) have a higher risk of receiving disability pension. The effects were found to be
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greater for younger age groups, but still considerable at higher working age
(Leinonen et al. 2012). The smaller social gradient in higher age may be due to
alternative work exit routes for the age groups approaching retirement (see below).
Adverse work exposure and poorer health in lower socioeconomic groups may only
explain a part of the social difference in disability retirement (Haukenes et al. 2011).

Disability pension is regulated differently in each country, but typically, both
entry age and pension are low, thus going along with a substantial risk for economic
deprivation. To give an example, for the around 175,000 new disability retirees
annually in Germany, median age at entry is 54 years (personal communication).
Their risk for future financial hardship is high. According to a report from the
German Federal Pension Fund, 36% of all disability retirees in Germany were at
risk of poverty (in total population 14%), 21% were at risk of severe poverty (7%),
and one out of four needed additional social welfare support in the household.
Poverty risk was doubled among those without any occupational qualification
(Martin et al. 2012).

Also, the workers’ individual retirement perspectives follow a social gradient.
Like in many European countries, an “early-exit culture” prevails in Germany. Own
findings indicate that only few older workers feel ready to work until the statutory
old age retirement age (66 to 67 years). Only 10% want to do this, 21% plan to do so,
and 31% state that they are able to work until that age (Fig. 4). The social gradient is
most pronounced and very strong for “being able to.” Almost 60% of all profes-
sionals say that they are able to work until regular retirement age, while this was the
case among less than 20% of the three manual working groups. A social gradient is
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Fig. 4 Subjective employment perspective by occupational group in a representative sample of
older workers in Germany (53 or 59 years old, N = 3327). The marks indicate the proportion of
participants in each group reporting wanting to, planning to, and being able to work until the
individuals’ statutory old age retirement age (age 66 for those born in 1959 and 67 for those born in
1965). Data source: lidA-Study, wave 3, 2018, n per group from 50 to 741, own data



7 Social Inequality in the Transition from Work to Retirement 117

also visible for “wanting” and “planning,” but it is less consistent. The measure,
which may be assumed to predict later work exit behavior best, is “planning.”
Engstler (2019) found in longitudinal data analyses that earlier retirement timing
plans were realized among about 50% of all older workers. However, groups with
reduced chances for exiting working as planned were women (worked longer than
planned) and workers with poor health (earlier). Workers with lower educational
level more often left employment earlier than other groups (e.g., for health reasons),
or they worked longer than planned, indicating that financial needs may have tied
this group to continued working (Engstler 2019).

For about 10 years, the impact of retirement itself on health has increasingly been
investigated. Konig et al. (2018) summarize that workers in low-status and low-
quality jobs show an improvement in health and also cognitive functioning follow-
ing retirement, thus indicating a higher pre-retirement workload and a relief effect in
this group, an effect not found among workers in high-quality jobs. Whether early or
late retirement has positive effects on health — even when taking pre-retirement
health into account — remains controversial as there is evidence for both. Konig et al.
(2018) assume that these contradictory findings may be due to a lack of socioeco-
nomic differentiation in the analyses. Indeed, in their Swedish HEARTS study, the
authors found later retirement ages among lower educated individuals to be related to
worse health — an effect not found among higher educated retirees (Konig et al.
2018). Again, this finding may indicate that a significant proportion of workers of
low socioeconomic status continue working despite poor health, presumably
because they are tied to work and employment. Konig et al. (2018) label this as
“unhealthy older worker effect,” adding to the accumulation of health adversities
over the life course.

After having summarized a range of socioeconomic inequalities in health and
retirement at higher employment age, the question is whether and how current EWL
policies are influencing this fragile system.

Impact of EWL Policies on Employment and Health at Higher
Working Age

EWL Policies

In the 1980s and 1990s, political strategies focused on helping people to leave
employment early, long before statutory pension age. The period since then has
seen a paradigmatic political change with a rapid growth of policies to support an
extended working life (Phillipson 2019). Policymakers regard EWL strategies as key
ways to address current demographic developments and socioeconomic challenges;
the two underlying basic mechanisms of EWL policies are incentivizing longer
working lives and penalizing early exit from employment. The EWL measures
include:
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* Reduction of early exit
— Abolishment of early exit incentives and regulations
— Reduced access to disability retirement, early retirement schemes, and long-
term sickness benefits
» Increase of pension eligibility age
— Fixed higher exit ages
— Adjustment to national development of life expectancy or age dependency
ratio
» Implementation of incentives for continued employment
— Reductions in pension value by changes in the pension indexation mechanism
— The shift from defined benefit pensions to defined contribution pensions,
where an extended amount of the pension payments are directly related to
the duration of working life
— Allowing those who postpone taking the state pension to receive a larger
pension in the future, for example, by exempting them from paying certain
social contributions (taxes, insurances)
— Easing earnings limits for income while receiving a state pension
— Higher annual pension accrual rates for working at a higher age
— Abolishment of mandatory retirement age

Naturally, not all OECD or European countries have adopted all these strategies.
In some few instances, regulations not in line with EWL have been introduced, such
as the possibility of full retirement 2 years earlier than regular retirement age for
those who have been in socially insured employment for at least 45 years in
Germany. For a history of the recent approaches to reforming the pension systems
around the world and of reforms to national retirement income systems since 1990,
see Hyde and Higgs (2017; 152ff).

In academic research, EWL policies receive increasing attention as social conse-
quences become apparent. EWL policies are usually national one-size-fits-all regu-
lations based on the “homogenous notion of the older workforce” (Krekula and
Engstrom 2015). Thus, they do not differentiate between social groups differently
equipped with resources and risks in the workforce. If group specific retirement age
regulations exist, these are mostly defined by occupational exposure (see section
“Occupational Risk-Related Early Retirement”). Concerns are expressed that social
inequalities exacerbate and bring around increased risks for those of lower socio-
economic position with respect to health, finances, and employment (e.g., Phillipson
2019; Engstler 2019; Beach and Bedell 2019; Konig et al. 2018).

EWL Policies: Impact on Health

EWL policies are directed toward increasing employment participation. In many
countries, early exit today is more penalized by reduced social and financial
safeguarding than before. As indicated above, workers of lower socioeconomic
status are more likely to be in poor health and — consecutively — to leave work
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early for health reasons. Possible exit routes are not only disability retirement but
also further ways of early retirement such as early old age pension. If these early exit
options are obstructed by EWL policies, the only option to prevent financial hard-
ship, the social and economic fall into unemployment, or — even worse — non-
employment is to continue working in spite of poor health. Considering the typical
work these professional groups perform, it may be assumed that continued working
adds additional risks to their already reduced health and also to their work ability,
with the consequence of increasing job insecurity — all in line with the accumulation
model described above.

Financial hardship (or threat thereof) is known to tie the poorest to continued
employment — irrespective of health. Szinovacz et al. (2013), for example, found that
people with debts expect to work longer. In consequence, the relationship of
financial status to employment participation is usually not linear (Brown and
Vickerstaff 2011). At higher working age, groups of low as well as high financial
status tend to show the highest attachment to work and employment. The groups
least attached are the middle-income groups. Meadows (2003) described this phe-
nomenon as follows: “Those who are likely to want to continue working tend to fall
into two distinct groups: those who are better qualified, and who have or can obtain
intrinsically enjoyable jobs which are not too stressful or challenging, and another,
generally poorer group who are motivated mainly by financial factors.”

This pattern was confirmed by recent data from a representative German work
and retirement study among older workers (Fig. 5). Motivation to Work (MTW)
measures the motivation to keep working. MTW was highest among men and
women in the lowest-income group and showed the expected u-shaped distribution
among men. What the graph does not show is that the low-income groups were

household
net income group

men <60 % gl
up to 80 % H
up to 100 % (mean) -
up to 150 % H
> 150 % -
women <60 % Lyl
up to 80 % H
up to 100 % (mean) H
up to 150 % H
> 150 % -
1 2 3 4 5

Motivation to Work Score

Fig. 5 Mean scores for Motivation to Work by income group among older workers in Germany by
gender. Household equalized net income. The Motivation to Work (MTW) score indicates the
subjective attachment to labor market and continued working. “1” indicates absent and “5” highest
motivation to continue working (workers aged 53 or 58, N = 3175, lidA 2018, own data)
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additionally burdened with the worst health scores and most adverse exposures to
work. Interestingly, health was significantly associated with MTW in all income
groups — but not in the lowest (Hasselhorn et al. 2020, submitted). This confirms that
in some occupational groups, problematic health conditions prior to retirement may
be subjectively recasted as “tolerable” due to the financial imperatives, as Brown and
Vickerstaff (2011) formulate. In times of EWL policies, the number of older workers
being tied or “locked” to their jobs can be expected to increase.

EWL Policies: Distributive (Un)fairness

An issue indirectly related to health is that of distributive fairness of EWL policies
(Bosworth 2018; Phillipson 2019; Mosquera et al. 2018). The two core EWL
mechanisms, the increase in retirement age for all workers as well as increased
financial deductions for those exiting early, financially affect socially disadvantaged
groups more often and more intensely than those better off. Bosworth (2018)
described for the USA: the “public retirement system is highly progressive in
redistributing income from high-income workers to lower-income retirees. However,
a substantial portion of the redistribution is negated on a lifetime basis if lower-
income retirees have a shorter life expectancy and collect benefits for an abbreviated
period. The issue takes on added importance today because of proposals to raise the
retirement age in line with increased average life expectancy as a primary means of
controlling the system’s costs. Yet, if life expectancy is increasing only for those at
the top of the income distribution, an increase in the retirement age seems unfair to
lower-income groups with unchanged or even reduced life expectancy.” In line with
this is what Phillipson (2019) writes: “Essentially, raising pension ages entails a
‘cross-subsidy’ from the poor to middle-income and wealthy groups.”

Another often overlooked aspect of distributive fairness is the fact that those
leaving employment early, i.e., most often those with lower socioeconomic status,
will not benefit from the financial incentives for longer employment, such as higher
annual pension accrual rates for working at a higher age or granted exemptions from
paying social contributions. The scientists involved in the EXTEND project describe
this notion from the opposite perspective: “In summary, there is growing evidence
that the groups who are best equipped to take advantage of the extending working
lives agenda are more highly educated, more highly skilled, and better paid” (Beach
and Bedell 2019).

EWL Policies: Alternative Exit Ways

As indicated earlier, the immediate transition from the first career job into full
retirement is the exception. Today more than ever, retirement can be considered as
“fragmented.” Workers who feel that they are no longer able to meet the work
demands will take alternative exit routes if EWL policies impede access to disability
and other early retirement options. These alternative exit routes include periods of
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precarious nonstandard employments, unemployment, sickness benefits, or further
forms of economic inactivity and as a last resort social security — pathways associ-
ated with substantial financial losses. It can be assumed that those mostly affected
belong to lower socioeconomic groups.

This indeed was confirmed by a recent Swedish study. In a register-based follow-
up study of the total Swedish workforce population of 55-64-year-olds, Kadefors et
al. (2019) compared retirement figures from 2004 and 2011. In 2006, new restrictive
disability pension guidelines were issued in Sweden. The authors found a reduction
in disability pensions by 70% in the observation period and a compensatory dou-
bling of early old age pensions in the age groups investigated. The reduction in
disability pension affected blue-collar professions more than white-collar profes-
sions and women more than men. Instead, these groups showed increased claims of
early old age pensions, even though this negatively affects the lifelong pension
value. The authors conclude that the restrictive terms for awarding disability pension
will increase the social inequalities (Kadefors et al. 2019).

Occupational Risk-Related Early Retirement

In some European countries, special pension privileges for workers in specified
hazardous jobs exist. The underlying rationale is that workers exposed to physically
or psychologically arduous jobs should be compensated for risks to current or later
health and reduced work ability and/or life expectancy. Typical professions include
miners, firefighters, airline pilots, teachers, and members of the police force. The
compensation may be provided by earlier retirement options, by a wage bonus, and
by both (Zaidi and Whitehouse 2009). The specific schemes, the defined occupa-
tional groups affected, and the justifications provided differ between countries. Often
such regulations are historically rooted and may reflect what was regarded as a risk
profession at the time retirement regulations were set up, to win political favors or to
boost specific sectors. Today, they often owe their continuance to “institutional
resistance to change” (Zaidi and Whitehouse 2009).

What these regulations have in common is that the designation of those eligible is
based on job descriptions, occupations, or industries (Zaidi and Whitehouse 2009).
Workers belonging to those groups will benefit from the compensations — no matter
whether the jobs still bear the increased risks anticipated at the time the regulations
were set up.

In a few countries, individual regulations for early retirement exist for workers
with strenuous work (Brussig et al. 2011). In Austria, workers exposed to defined
minimum lifetime levels of night shift work, or working in cold or hot conditions,
with chemicals or adverse physical exposures, such as vibrations, and heavy phys-
ical work may retire early at the age of 60. In each case, an individual evaluation is
required to determine eligibility. A similar system has been introduced in Hungary
(Brussig et al. 2011).

The early retirement options described above are intended to compensate for
long-lasting intense occupational exposure, which is one of the determinants for
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increased vulnerability in these groups. However, many more determinants contrib-
ute to the higher vulnerability of the social groups, often lifelong structural disad-
vantages and individual factors such as genetics and fate. To prevent unintended
distributional individual and social consequences, further measures than those in
place need to be taken as a complementary part of the EWL strategies.

Impact of EWL Policies on Horizontal Inequalities: Gender and
Migration Status

While most of the aspects summarized above deal with vertical inequalities, hori-
zontal inequalities also need to be looked at when investigating social inequality in
the transition from work to retirement.

Gender

Historically, women have been “invisible retirees” (Denton and Spencer 2009) and
for very long been “virtually ignored” by retirement research (Zimmerman et al.
2000). Both circumstances have changed as the group of older women has been
discovered “as an untapped potential for increased employment and employment
participation” (Hasselhorn and Apt 2015). Today, the role of older women finds
considerable attention in retirement research, acknowledging that “retirement may
mean very different things for women and for men” (Loretto and Vickerstaff 2012).

Gender differences in retirement contribute to concerns that EWL policies affect
women more than men. One major concern is that the pension entitlements earned in
the life course are substantially lower among women than among men, this for a
number of reasons: The employment rate of older women aged 50 to 64 years is still
substantially lower than that of men, but it is strongly increasing (EU 28, from 48%
in 2009 to 60% in 2018; men: 64% to 72%, Eurostat 2019a). About one in three
women aged 55 to 64 works part time (Eurostat 2019b). Earlier life of today’s older
women is characterized by interrupted work careers due to higher engagement in
domestic and caregiving responsibilities. Even today, gender segregation of work
prevails with many low-status and physically demanding jobs being female domi-
nated, such as care and cleaning work, and accordingly, there is a considerable
overlap with vertical social inequality discussed above. On average, women’s wages
are lower than those of men. Also, among married women, the timing of the (usually
older) husband’s retirement often leads to the women’s early exit from employment.
All these factors contribute to lower pension entitlements and women’s higher
dependency in later life. Furthermore, societal changes in family formation, more
divorced single adults, and a greater number of people living alone at higher working
age increase the older women’s financial risks in later life.

In times of alignment of retirement ages for men and women in most European
countries, EWL policy does not consider, not to mention recompensate, the under-
lying socially structured patterns of gender inequality in lifetime work and employ-
ment. In consequence, EWL policies are likely to increase the financial pressure to a
higher degree among older women than older men, increasing the probabilities for
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financial hardship at the end of their working life and/or involuntarily extended
working life with the health and financial risks indicated above. In fact, Engstler
(2019) found women to have a higher probability of working longer than planned.

Migration Status

In contrast to older women, the issue of “migration and retirement” has so far
received only very limited scientific attention (Hasselhorn and Apt 2015). In several
European countries such as Germany, policymakers are encouraging immigration
and also increased employment participation of migrants to compensate for demo-
graphic shortages in labor supply. In the coming years, large groups of migrants in
Europe will reach pensionable age.

The term “migrant” is not specific and implies, besides having foreign citizen-
ship, being foreign-born or having one or both parents who are foreign-born.
Migrants are a highly heterogeneous and multifaceted group, in respect not only to
origin and tenure in the country but also to educational attainment, along with social
as well as physical and mental health factors. This certainly needs to be considered
when looking at the transition from work to retirement. On average, however, the
group can be expected to be more vulnerable compared to non-migrants, from a
health perspective, but also from a social, employment, and economic perspective. In
Germany, for example, migrants tend to be overrepresented in jobs affected by
economic restructuring, such as manual industrial jobs and jobs with increased
employment and health risks (Hasselhorn and Apt). Foreign-born migrants in
Canada have been found to start — on average — late on the labor market and to
bear higher risks for lower income, unemployment, and disability retirement; apart
from that, they tend to work longer than other groups, probably due to higher
financial vulnerability (Bélanger et al. 2015). Similar risks have been reported
from the UK including higher risk of unemployment (Phillipson and Smith 2005).

Another aspect brought forward by Phillipson and Smith (2005) is that the idea of
extending working lives may be interpreted differently by groups of different
cultural background. For some migrant groups, early or late exit represents cultural
norms. For example, in Germany, many migrant retirees of Turkish origin may tend
to partially or fully remigrate after (early) retirement.

It seems rather obvious that current EWL policies relocate additional health and
social risks to different groups of older migrants. The risks should be even higher
among migrant women, where migrant, gender, and socioeconomic risks
accumulate.

Role of Research
Positioning of Scientists
The number of academic publications explicitly expressing serious concern about

adverse individual and social consequences of today’s EWL policies is high. To
summarize, the worries are that EWL policies impose additional risks to socially
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disadvantaged and vulnerable groups in terms of health, financial well-being, social
participation, and — overall — respect, dignity, and social fairness.

A large part of the criticism is the widespread rigid one-size-fits-all increase in
legal retirement age — whether indexed to life expectancy or not. Mosquera et al.
(2018), for example, proposed a differential pension age in pension policies. To
summarize, some argue that early exit options should be provided for older workers
in poor health who are no longer able to perform their work or where continued
working may imply additional risks to their health. These should be implemented in
addition to any existent disability pension, which is a last resort for those who
already have severely reduced health and functioning. Importantly, these options
should not put additional financial risks to the lives of those affected.

The life course perspective is at the center of further considerations. Phillipson
(2019) proposes work and retirement policies acknowledging the processes of
cumulative advantage and disadvantage operating over the life course. Based on
this notion, Kendig and Nazroo (2016) emphasize the potential that policy-driven
investments could have in breaking the typical negative trajectories into later life.
The precondition is that policies reflect an understanding of social processes leading
to inequalities over the life span and of effective points in the life course for building
resources and interventions that generate benefits for the workers and societies
(Kendig and Nazroo 2016).

To offset the negative effects of the expected increase of precarious forms of work
in times of EWL policies, Phillipson (2019) recommends matching this development
with corresponding rights for vulnerable groups of older workers — for example,
through guaranteed access to trade unions, guaranteed working hours, and regular
training. Further, authors consider the improvement of work quality as well as job
security as preconditions for policies aimed at extending working lives. Also
Schuring et al. (2013) emphasize the need for policies that protect workers with
health problems against exclusion from the labor market. Krekula and Engstrom
(2015) miss the promotion of lifelong learning on the EWL agenda.

Interestingly, no positive country cases with respect to socially sensitive inter-
ventions aimed at extending working lives were identified in the literature viewed for
this manuscript. Although acknowledging that some countries do better than others,
the European EXTEND project concludes that “so far policymakers have failed to
find mechanisms to address the unequal impacts of decisions to raise the retirement
age or otherwise extend working lives.” And the authors warn that “the ambition to
extend working lives could stall because some people — and, in some cases, whole
sectors of employees — are simply not able to respond in the way intended by such
policies and reforms” (Beach and Bedell 2019).

Scientists’ Reflection of the Own Role
In current times of aging populations in combination with public financial austerity,

there is high pressure on policy and the public to reconsider “retirement,” its
underlying understandings, and not least its regulation. However, as we know,
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retirement is a complex phenomenon (Hasselhorn and Apt 2015) and not easy to
understand, neither for the societal stakeholders nor for policy. Here, the research
gets into the focus of public interest: it shall explore, describe, and explain “retire-
ment” and, finally, predict and produce future scenarios. Yet all societal groups
involved have their particular interests in this ethically loaded issue. One conse-
quence is that retirement research is easily exposed to external normative expecta-
tions. It is the author’s concern that the quantitative and qualitative intensity of the
public debate around retirement and retirement policy bears the risk of (more or less)
subtly influencing retirement researchers’ premises, questions, and views and by that
— as a consequence — modifies the quality of this research domain. Three questions
shall elucidate this:

» Should retirement research support policy to solve demographic challenges by
extending working lives?
Extending working lives is one of the several possible strategies to solve current
demographic challenges. It is often commonly perceived as the “best” solution.
Here, retirement research is at risk of mirroring dominating societal interpreta-
tions. The consequence is that in many retirement studies, the exit age is the only
outcome of interest and is sometimes regarded by researchers as a measure of
“success.” Such a conception may overlook potential costs of the extension of
working lives. Such costs include risks for the individual workers’ health,
financial well-being and self-determination, risks for the organizations’ produc-
tivity, and, not least, hidden social costs which may impose as health-related
expenses as well as intergenerational conflicts in the society.

» Should retirement research support “active aging” policies?
In the past decade, “active aging” has become a politically popular concept that
also guides research funding. The WHO defines “active aging” broadly as
“continuing participation in social, economic, cultural, spiritual and civic affairs,
not just the ability to be physically active or to participate in the labour force”
(WHO 2002). This concept was adopted by WHO in the late 1990s to be more
inclusive than the formerly used concept “healthy aging.” Nevertheless, it is a
normative approach that wants individuals to “plan and prepare for older age, and
make personal efforts to adopt positive personal health practices at all stages of
life” (WHO 2002). As indicated above, this is not possible for all people at higher
working age in the same way. Thus, the concept is socially selective and discrim-
inating. While WHO points out this aspect, neither the broad public discourse nor
EWL policies consider this. The German sociologist van Dyk (2015) warns that
thinking exclusively positively about old age may generate pressure on those not
being able to comply with the positive images of capability, independence, and
productivity. Her interviews with older people in Germany indicate that “beliefs
and practices incompatible with productive ageing persist.” She disclosed a
deeply rooted retirement culture, which did not comply with productivity claims.

» Is retirement “good” and a recompense for the working life?
There is a risk for retirement research to regard the retired status per se as “good”
for the individual and as a recompense for a negatively connoted working life.
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From that point of view, the extension of working life imposes as a threat and
penalty. In Germany, about 45% of the workforce belong to the group of low and
unqualified workers and manual workers. This group bears substantially
increased risks for poor health, especially at a higher age (Burr et al. 2013). As
summarized in this article, for many (but not all) older members of this group,
work may constitute a continued threat for health, and retirement may indeed be a
necessary and “good” step in life. Yet, the author is also aware of the basic
conclusion which Waddell and Burton draw in their review. “Is work good for
your health and well-being? (2006, page ix): “There is a strong evidence base
showing that work is generally good for physical and mental health and well-
being.” Epidemiological studies indicate that large groups of employees have
substantial health resources even at higher working age. In Germany, these are
professionals, managers, engineers, and technicians (see Fig. 2, Burr et al. 2013),
which constitute about 20% of the working population. Many of the people
belonging to them have enjoyed work throughout their working life and have
personally benefitted from the diverse health and quality of life-enhancing effects
that work can have. For these groups the prolongation of the working life would
have a completely different impact than for the first. In consequence, evaluative
and normative statements on the timing of retirement (“success,” “reward,”
“failure,” “threat”) need at least to differentiate between social and occupational
groups.

Conclusions

This article investigates social inequalities in the transition from work to retirement
in times of extending working lives and political activation policies. Broad evidence
from different fields of academic research clearly indicates that current EWL policies
bear substantial risks for increasing social inequalities and current empirical studies
confirm the concerns with recent data. The inequalities discussed concern health,
finances, and social participation, factors which are strongly interrelated. There is
agreement that current EWL strategies instead of exacerbating social inequalities
ought to consider and buffer them, but that this is not the case. Based on their
analyses and findings, some authors propose policy measures, most frequently
differentiated retirement ages opening financially sustainable exit pathways for
those with poor health. Others recommend the potential of life course views when
implementing measures aimed at extending working lives. Also, policy measures
such as improvements of work quality, qualification, and job security are
recommended.

Whether such suggestions will be considered in future EWL regulation remains
open. The evidence collected in this article implies substantial additional social costs
to be expected in the case of continued disregard of the impact of EWL on the social
divide. In a recent European research report, concerns were expressed that EWL
policies might fall short if they did not consider the group of older workers that
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cannot comply with the increased demands imposed on them (Beach and Bedell
2019).

Occupational health, gerontology, and sociology share a wide overlap of interest
when observing the social inequality in the transition from work to retirement.
However, not surprisingly, most publications on the issue stem from sociology,
gerontology, and social epidemiology and traditionally not from the occupational
health research community. Nevertheless, occupational health will increasingly have
to deal with the consequences of extended working lives on enterprise level — not
only in practice but also in research. Occupational health research will have to put
more emphasis on prevention of disintegration, on reintegration, and not least on the
increasing number of older workers involuntarily tied to their work although they
cannot work, don’t want to work, and/or shouldn’t work. This article summarizes the
researchers’ evidence and view on the underlying and ongoing societal conditions
and processes. Future contributions by occupational health research should also add
evidence on how EWL policies translate into practice in organizations and into
trajectories of work and employment in later working life. In either case, the issue of
social inequality should be in the focus of attention.
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Abstract

Although national labor and social policies influence the labor market and, thus,
the employment relationships of entire populations, there has long been a lack of
research regarding the possible influence of these policies on health-threatening
work stressors. In recent years initial studies have been published providing
results on the relationship between policy measures and work stressors. So far,
some evidence has been obtained that labor and social policies could have a direct
impact on work stressors. This impact was particularly evident among socially
disadvantaged persons, such as people with a low level of education. In addition
to these direct effects on working conditions, initial results have shown that the
company level plays a significant role in translating policy measures into
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operational practice. Along with these effects of policy measures on the distribu-
tion of work stressors, first studies have also provided evidence that policy
measures can mitigate the adverse health effects of psychosocial work stressors.

Keywords

Macro-level - Labor and social policies - Reconciliation policies - Welfare state -
Work stress - Cross-national studies

Introduction

Psychosocial work stressors can cause stress reactions and stress-related diseases
such as cardiovascular diseases and depression (Dragano et al. 2017; Kiviméki et al.
2012; Rugulies et al. 2017). Against this background, it is of high interest to
understand how such conditions emerge and what can be done to promote less
demanding work environments. A common view which underlies most strategies of
workplace health promotion is to focus on the affected person and on factors close to
the person such as employee-supervisor relations, the particular work tasks, or
characteristics of the micromanagement such as work organization or work time
regulations. Recently, this narrower framework has been extended to a broader view
which additionally comprises higher levels of societal macrostructures.

So far, the impact of societal macrostructures on health and health-related risk
factors has primarily been investigated in public health research about general issues
of population health (Bambra 2011; Bergqvist et al. 2013). This line of research has
revealed that complex links between macro-level factors and individual health exist.
It is plausible that this is also the case for occupational health in general and for
work-related stressors (and the respective health outcomes) in particular (Bambra
2011). In this chapter we will give a short introduction into this new field of research
with a focus on psychosocial work stressors and on labor and social policies as
macro-level factors. In a first step, we will discuss general considerations on how
macro-level factors influence psychosocial work stressors at the individual micro-
level. We will then discuss the research methods that are used to empirically study
cross-level associations and summarize results from the small number of empirical
studies conducted so far.

A Conceptual Framework of Macro-Meso-Micro Links in Work
Stress Research

In this chapter, possible connections between macro-, meso-, and micro-levels will
be discussed. To structure this attempt, we propose a model of level-specific factors
and their cross-level associations in the context of work stress research. The model is
a simple — yet preliminary — conceptual framework which illustrates the complex
relations between the different levels. It is based on general theories on micro-macro
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Fig. 1 Conceptual framework of macro-meso-micro links in work stress research

links in public health and in particular on frameworks for research on psychosocial
work environments and health (Bambra 2011; Rugulies 2019). Macro-level factors
highlighted in the upper field of Fig. 1 include economic, social, and political factors,
which may have an influence on meso- and micro-level factors. In this text we will
exclusively investigate the influence of political factors, specifically national labor
and social policies. These policies are of interest due to their explicit aim to regulate
the labor market, improve living and working conditions, and provide adequate
social protection in critical situations, e.g., in case of job loss. This does not imply
that economic, social, or technological global trends are not important. However, in
view of the complexity of the whole cross-level approach and the lack of research
about several aspects, we decided to focus on political factors, which are directly
determined by national policy-makers.

At this point four different types of labor and social policies seem to be of
particular relevance: protective policies, integrative policies, labor legislations, and
reconciliation policies.

Protective policies provide financial support in critical life situations. Examples of
protective policies are passive labor market policies (PLMP). Those refer to
public expenditures aiming to compensate individuals, e.g., in case of wage
loss in a period of unemployment. In countries with a high compensation,
individuals and families can maintain a normal and socially acceptable standard
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of living regardless of their market performance. This is referred to as
“decommodification” in the literature (Esping-Andersen 1990).

Integrative labor policies attempt to integrate disadvantaged people into working
life. Central measures in this area are active labor market policies (ALMP) with
the aim of preventing unemployment and promoting employment. Examples of
ALMP expenditures are vocational training programs, which can lead to a better
match between job seekers and the job vacancies (Immervoll and Scarpetta 2012).
The possibility of expanding one’s own skills and knowledge over the course of
the working life is important in order to cope with the changing demands of the
labor market (e.g., digitalisation processes).

Labor legislations include legislative regulations at the supranational (e.g., European
Union) or national level. In this chapter we will focus on employment protection
legislations and occupational health and safety regulations. Employment protec-
tion legislations (EPL) comprise rules and procedures concerning the ability of
companies to recruit or dismiss employees. EPL regulations are country specific.
Occupational safety and health (OSH) regulations deal with aspects of health and
safety in the workplace and have a strong focus on primary prevention of hazards
including strategies to prevent psychosocial stress at work.

Reconciliation policies have the goal of improving the balance between work and
family life. They are usually grouped into three broad categories: leave policies
(maternity, paternity, and parental leave), public childcare provision, and the use
of flexible work arrangements. These macro-measures aim to integrate women
into the labor market and promote combining work and family responsibilities.
Leave policies enable parents to care for children while allowing them to keep
their jobs. Public childcare possibilities take over caring responsibilities while
parents work. Flexibility policies concerning working time enable parents to
adjust their working hours to family responsibilities (den Dulk and Peper 2016).

The field positioned in the middle of Fig. 1 refers to the company level (meso-
level) where the owners and/or the management decides about contracts and modes
of employment and determines how work is organized, how social relations are
shaped, and to what extent specific national policies relevant for psychosocial
working conditions are implemented (e.g., safety regulations, work time regulation).
Importantly, decisions at company level directly affect the working conditions of the
employees.

Although objective working conditions are determined at company level, the way
they translate into perceived work stressors occurs at the level of the individual.
Besides, individual perceptions are possibly influenced by demographic character-
istics (e.g., educational background or family status). Therefore, we included psy-
chosocial work stressors at the micro-level in Fig. 1.

The following sections will present some thoughts on how the different levels
may link up and provide examples of the pathways delineated in Fig. 1.

First, labor and social policy measures may have a direct effect on the individual
level (Path a). For instance, protective policies (e.g., unemployment benefit) pro-
vided by the welfare state may have an impact on the individual perception of
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working conditions (Dragano et al. 2011). In countries with high
decommodification, it should be easier to quit a job with a high burden of work
stress compared to countries where this security is provided only to a limited extent.
On the other hand, in countries with low decommodification, the individual depends
strongly on gainful employment, and the person may even be forced to accept
unfavorable working conditions (Esping-Andersen 1990). In countries where
workers are trained and integrated better into the labor market (integrative policies),
there should also be a better match between skills and job requirements. This may
also have an influence on psychosocial work stressors as higher levels of control and
gratification can be expected under these conditions. In addition, job security
perceptions can be hypothesized to be higher in countries with more pronounced
integrative labor market policy measures (Chung and Mau 2014; Chung and van
Oorschot 2011). These measures improve workers’ skills, employability and provide
search services to find a suitable job in case of job loss. Another example is strict
EPL that should make it more difficult for employers to dismiss employees. The
intended aim is to create greater security for employees, and this may reduce
subjective feelings of job insecurity — which is a well-studied stressor and risk factor
for health. Furthermore, reconciliation policies with the goal of improving the
balance between work and family life are directly related to working conditions
that may lead to work-family conflict. The aim is to integrate women into the labor
market, promote combining work and family responsibilities, and, therefore, dimin-
ish work-family conflicts.

It has been documented in the literature that the impact of the above-defined
national policies might be more pronounced among certain demographic or
employee groups. For instance, it is possible that socially disadvantaged groups (e.
g., employees with a low level of education or a low occupational status) particularly
benefit from labor and social policies (Lundberg 2009). Some studies have shown
that especially persons in low socioeconomic positions (SEP) report high psycho-
social work stress (Brunner et al. 2004; Wahrendorf et al. 2012), and it can be
hypothesized that certain labor and social policies could reduce these socioeconomic
differences by improving working conditions.

The influence of the labor and social policy context on working conditions is not
always direct. In several cases — and regarding labor policies such as OSH regula-
tions in particular — policies must be implemented at the company level (Path b).
This is referred to as the meso-level, which lies between the political context and the
individual working conditions. For psychosocial work stressors, these are, for
example, specifications on how these types of working conditions should be taken
into account within the framework of the workplace risk assessment. In Germany, for
instance, the Occupational Health and Safety Act was made more concrete in 2013,
with the result that the law specifies that psychosocial work stressors must be
included in workplace risk assessment. However, there are considerable differences
in the implementation of this regulation between countries (Lunau et al. 2017) and
between companies within countries (Beck and Lenhardt 2019). There are still many
companies, especially smaller ones, that do not implement a psychosocial risk
assessment. In addition, there are considerable differences in how companies take
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psychosocial work stressors into account in their risk assessment. Some companies
fulfill the complete cycle of the risk assessment, from the assessment of the exposure
to psychosocial work stressors to the development of appropriate measures for the
documentation and evaluation of the results. In other cases, psychosocial work
stressors are only marginally taken into account. Also in the area of work-family
conflict, the effect of social policy measures such as parental leave entitlement might
depend on how accepted these measures are in the companies in which the
employees work (Allen et al. 2014).

In addition to having an impact on the distribution of psychosocial work stressors,
labor and social policies have been found to affect the association with health
outcomes (Path c). It has been suggested that the resources provided by the welfare
state mitigate the adverse health consequences of psychosocial work stressors
(Bambra 2011). For example, in case of strong protective polices (e.g., high levels
of unemployment benefits), associations between job insecurity and poor health may
be less pronounced, because of the financial security that employees can rely on. In
addition, ALMP including training of employees can lead to a better job match
(Immervoll and Scarpetta 2012), and it can be assumed that this enables employees
to better cope with occupational stress through a better match between occupational
requirements and their own skills, thus avoiding a prolonged activation of the stress
system. The assumption is therefore that the burden of stress on employees is less
pronounced in countries with strong labor and social policy programs than in
countries where this is not the case.

To summarize, there are convincing theoretical arguments that macro-level labor
and social policies determine the emergence of work stressors at the individual level
at least to some extent. The following sections will now provide an overview on how
this hypothesis has been empirically tested so far. First, we introduce the empirical
design of studies followed by the operationalization of policies. Then, we present
recent findings from published studies.

Empirical Studies
Research Designs

Empirical research on the influence of macro-level factors on individual work
stressors are dominated by cross-sectional studies with a static view on the associ-
ation between national policies and experienced psychosocial workloads. Papers in
this line of research compare data from different countries to examine whether
differences between countries in policy frameworks are related to psychosocial
work stressors. For instance, using the fourth wave of the European Social Survey
and a sample of 22 countries, it has been shown that in countries which provide
substantial unemployment benefits, fear of job loss is less pronounced among
workers compared to countries where workers are less protected (Chung and van
Oorschot 2011). This approach requires cross-national data measured in a compara-
ble way among all included countries. In this line of research, the most often
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analyzed databases are the Survey of Health, Ageing and Retirement in Europe
(SHARE), the European Social Survey (ESS), the European Working Conditions
Surveys (EWCS), or the International Social Survey Programme (ISSP).

Empirical indicators for labor and social policies are available from international
databases such as the OECD or the Eurostat. Due to the hierarchical structure of the
data in cross-country studies (individuals nested within countries), analyses are
mostly carried out using multilevel regression methods. Using such a method allows
us to distinguish between the country (second level) and the individual level (first
level). The variations of psychosocial work stressors between the countries can be
examined separately from the variations within the countries. It can then be tested
whether the indicators measured at the country level (so-called macro-level indica-
tors, e.g., expenditure on ALMP for every country) are associated with individual
working conditions and to what extent the included macro-level indicators can
explain the differences of psychosocial working conditions between countries.

So far, there are only a limited number of studies with a longitudinal perspective.
In a longitudinal perspective, it is possible to link changes in national policies to
changes in outcome variables and to establish possible causal directions of the
association between policies and individual work stressors. A study by Lubke and
Erlinghagen (2014), for instance, has documented that past changes in ALMP are
linked to levels of perceived insecurity, and Kohlrausch and Rasner (2014) confirm a
longitudinal effect of workplace training on the same work stressor.

Quasi-experimental studies in single countries represent another group of
research design. These studies usually analyze the impact of legal interventions
and compare changes in experienced workloads among those affected by the inter-
vention to changes in experienced workloads among those being not affected. This
research framework has been mostly used in the field of economics and psychology
(e.g., Kotsadam and Finseraas 2011; Lovasz and Szab6-Morvai 2019).

Operationalization of Labor and Social Policies

Two main approaches are used to operationalize labor and social policies. The first is
to create homogeneous groups of countries in a way that they represent comparable
regimes. The second approach focuses on country-specific indicators of the single
political measures.

The welfare state regime approach established by Esping-Andersen (1990) is the
most prominent way to classify groups of countries. Esping-Andersen classified
welfare states and their labor and social policy programs mainly on the basis of the
two concepts of decommodification and defamiliarization. Decommodification is
“the degree to which individuals, or families, can uphold a socially acceptable
standard of living independently of market participation”(Esping-Andersen 1990:
37). The degree of decommodification is determined by public transfers such as
unemployment benefits or health insurance. Defamiliarization refers to the support
that welfare states offer to the citizens to ease the burden of caring responsibilities of
families. Examples for this type of welfare state support are public childcare or
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parental leave opportunities. Based on these two concepts, the model by Esping-
Anderson distinguishes between three welfare regimes: the social democratic, the
conservative, and the liberal. The level of state-dependent welfare support in the
liberal regime is comparatively low with a low level of decommodification and
defamiliarization, which means that individuals are dependent on market forces and
that the state does not offer resources in difficult situations (e.g., unemployment or
caring of a family member). Examples for this regime type are the United Kingdom
or the United States of America.

The conservative regime type is based on Bismarck’s social security model. It is
characterized by social support benefits based in particular on insurance status.
Although social assistance benefits do provide a certain degree of
decommodification in this regime type, the status differences are maintained by
linking the amount of benefits to previous insurance contributions paid as part of the
regular salary. Another feature is the subsidiarity principle, which states that the state
only intervenes when welfare benefits of the family are exhausted (Esping-Andersen
1990). Examples of this type of regime are France, Germany, and Switzerland.

Compared to the other regime types, the social democratic regime is defined by a
high degree of decommodification. It is characterized by a universalist approach, i.e.,
access to social support services is not as strongly regulated as in conservative and
liberal regimes. The role of the state is at the forefront here, and targeted efforts are
being made to redistribute benefits between social groups and to weaken dependence
on the family (Esping-Andersen 1990). This is also reflected in offers for reconciling
work and family life, which are particularly strongly developed in the social dem-
ocratic regime (den Dulk et al. 2012). In addition, active labor market policy
measures, such as further training courses, are often found in these countries
which aim to integrate disadvantaged people into working life. Classical examples
are Sweden, Norway, Finland, and Denmark.

Esping-Andersen’s theory was extended by several scholars. An essential addi-
tion is the extension of the regime classification by further clusters. Ferrera (1996)
added the southern type of welfare state, represented by Italy, Greece, Portugal, and
Spain. This is also referred to as a rudimentary welfare system, since welfare state
services and the level of decommodification are weak. In the southern states, the
family plays an important role in the provision of welfare services. In addition to the
southern type, the Eastern European states have often been defined as independent
welfare states (Bambra and Eikemo 2009). After the decline of the communist
regime, there was a shift in these countries towards market-oriented political frame-
works more akin to the liberal welfare state regime. Countries of this type include
Poland, Hungary, and Slovenia. However, Eastern European countries are very
heterogeneous, which has led to the existence of some typologies that divide Eastern
European countries into several regimes (Adascalitei 2012).

The welfare typology approach is based on the assumption that certain countries
have similar policy ideas and programs. One advantage of this approach is that it
attempts to take into account the totality of interrelated policy measures and to order
them into distinct regimes (Dahl et al. 2013). However, this approach has also been
criticized, since the classification of countries into global welfare regimes does not
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allow precise statements to be made about individual and more concrete policies.
Therefore research on the effects of the political context on health and health
inequalities drew increasingly on country-specific indicators (Bergqvist et al. 2013).

This second approach, based on country-specific indicators, uses distinct ele-
ments of national labor and social policies (Dahl et al. 2013). One possibility is to
rely on expenditure for labor and social policy purposes. An example of this
approach is to measure a country’s expenditure on income support for the unem-
ployed. The fact that higher expenditure can also be caused by major social problems
has been described as a disadvantage of the expenditure approach (Gilbert 2009).
For example, if a country spends relatively high amounts on PLMP, this may be due
to a very high unemployment rate and does not necessarily mean that individuals
receive high benefits in the event of unemployment. In the meantime, however,
approaches have been developed to mitigate at least some of these limitations. One
possibility is to include the need for certain benefits in the indicators. If we stick to
the example of income support, one possibility would be to use the expenditure on
income support in relation to the unemployment rate (Dahl et al. 2013).

Institutional approaches focus on a country’s specific political regulation. In
contrast to the expenditure approaches, it is not examined how much money is
invested in certain areas, but rather the characteristics of welfare state institutions and
programs are analyzed. Examples of indicators are the selection criteria that some-
one must meet in order to receive certain support services (Dahl et al. 2013).
Reconciliation policies are usually described by their institutional features, such as
characteristics of maternal/parental leave entitlements or childcare eligibility criteria.
The length of the paid leave period, compensation levels during the leave periods,
and childcare coverage rates are the policy measures most often used (Cukrowska-
Torzewska 2017; den Dulk and Peper 2016).

These various approaches, which have been developed and applied in particular
in welfare state research, have been applied in recent years in the context of public
health research and are now increasingly used in studies on associations between
labor/social policies and work stressors (Bergqvist et al. 2013).

Empirical Results

Using the previously described designs and operationalizations, an increasing num-
ber of empirical studies investigated micro-macro links. The presentation of the
results is grouped according to the outcome used, i.e., the type of work stressor
investigated. Usually, well-established concepts are used to measure individual work
stressors, namely, effort-reward imbalance, job strain, job insecurity, and work-
family conflict. According to the effort-reward imbalance model, working conditions
are stressful if they are characterized by high efforts and low rewards at the same
time. Job strain is the combination of high demands and low control at the work-
place, as defined by the demand-control model. Another stressful working condition
is job insecurity. It has been shown that it is enough just to worry about losing a job
in order to endanger one’s health. Another work-related factor with potential impact
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on health is work-family conflict. Previous research has widely documented the
negative effects of these work stressors on health (Kiviméki et al. 2012; Rugulies
et al. 2017; Virtanen et al. 2013).

Work Stress Models (Effort-Reward Imbalance, Job Strain)

Research by Dragano et al.(2011), Lunau et al.(2015), and Wahrendorf and Siegrist
(2014) examine the effects of national-level policies on established work stressors,
such as job strain or effort-reward imbalance (Path a). Some studies analyze work
stress outcomes by welfare regimes, while others explore the association of work
stressors with specific policy measures. In studies which used cross-country datasets
and multilevel analyses, work stress is usually found to be highest in southern and
eastern welfare regimes (Dragano et al. 2011; Wahrendorf and Siegrist 2014) and
lowest in Nordic countries. Studies by Lunau et al. (2015) and Wahrendorf and
Siegrist (2014) also showed that in countries where a higher level of investment is
made in ALMP and PLMP, there are lower levels of work stress than in countries
where only smaller amounts are invested. The study by Lunau et al. (2015) addi-
tionally examined how specific national social and labor policies affect the socially
unequal distribution of work stressors. The study showed that in almost all countries,
there is a social gradient in the distribution of psychosocial work stressors. Specif-
ically, this means that employees with a low level of education have higher work
stressors than people with a high level of education. However, there were substantial
differences in the level of inequalities between the countries suggesting that a high
level of investment in PLMP and ALMP substantially diminished differences in the
prevalence of work stressors between high and low educated workers. This points to
the key role that policies may play in supporting disadvantaged social groups and,
thus, in reducing social inequality. Some studies, besides analyzing the association
of national-level policies and adverse working conditions, also test whether the
impact of adverse working conditions on health is more or less pronounced in the
presence of specific national policies (Path c¢). For instance, Lunau et al. (2013)
showed that the association between psychosocial work stressors such as effort-
reward imbalance or low control and depressive symptoms was stronger in countries
with lower investment in labor policy measures than in countries where compara-
tively high investments are made.

Job Insecurity

The perception of job insecurity is known to be a stressor with negative effects on
mental and somatic health (Virtanen et al. 2013). Previous cross-sectional research
found that employment security is higher in countries with more generous labor and
social policies (Path a). It has been also documented that unemployment assistance
in the form of ALMP/PLMP spending is more beneficial in improving people’s job
and labor market security perceptions than strict employment regulations (Chung
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and van Oorschot 2011; Hipp 2016). According to data from 2008 to 2009,
employees in Eastern and Southern countries have the lowest level of job security
and people in Nordic countries have the highest (Chung and van Oorschot 2011;
Mau et al. 2012).

While some studies use simple one-item measures of perceived job insecurity,
others look more closely on subdimensions of the construct like cognitive job
security (the perceived probability of job loss), perceived labor market security
(the availability of alternative opportunities) or affective job security (not being
worried about potential job loss or finding a new job). Hipp (2016) used these three
definitions of job security and found that perceived labor market and affective job
security are positively associated with ALMP and PLMP expenditures, while ELP
had no general significant impact, controlling for GDP level and unemployment rate.
The relationship between job security and EPL becomes significant if the proportion
of temporary workers is high in a country. One possible explanation is that strict
protection against dismissal only helps permanent employees if at the same time a
sufficiently large group of employees is provided with a significantly lower level of
protection.

Besides institutional factors captured by national social and labor market regula-
tion, macroeconomic conditions have been found to be important determinants of
job security perceptions. When comparing the relative importance of general mac-
roeconomic (e.g., GDP, unemployment rate) and institutional (unemployment assis-
tance and employment protection) factors, studies often conclude that economic
forces have a more influential role in explaining employment insecurity perceptions
(Chung and van Oorschot 2011; van Oorschot and Chung 2015).

However, as noted by Chung and Mau (2014), the finding of the minimal
impact of institutions may be explained by the general focus of these studies.
Analyzing different segments of the labor market may uncover the effects of such
policies more precisely. There is, for example, the evidence that the labor policies
are especially helpful for more disadvantaged groups (e.g., lower educated) in the
labor market. Along this line Kohlrausch and Rasner (2014) examine the impact
of training on job insecurity by educational level. They find that training seems to
have a stronger additional value in increasing the feelings of security for the lower
educated group, and this group seems to enjoy a more lasting effect of training.
This result emphasizes the importance of training and other related measures in
enhancing perceived insecurity, especially for the more disadvantaged groups of
the labor market.

Most of the published studies on job insecurity use cross-sectional data and
analyze between country differences in macro-level factors and individual job
security. So far there are only a few papers using longitudinal information to address
the relationship between macro-level factors and job security. Lubke and
Erlinghagen (2014) introduce a longitudinal dimension into their analysis by using
1-, 3-, 5-, or 10-year changes in the macroeconomic and institutional variables
besides including their levels. While the level of ALMP expenditure has not been
found to be significant, the 1-year change in ALMP was negatively associated with
cognitive job insecurity. In the case of labor market insecurity, results vary by
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educational background indicating beneficial impacts of ALMP increases among
those who are lower educated. The specifications using GDP and its past changes
show that the current level of GDP and past changes in GDP are distinct determi-
nants of job insecurity; however, current level of GDP has a stronger impact.

Some papers also examine the moderating role of labor market policies (Path c).
For instance, Carr and Chung (2014) found that labor market policies (the generosity
of LMPs) attenuated the negative relationship between job insecurity and life
satisfaction. However, a newer study by VoBemer et al. (2017) could not confirm
these results. In this study the effects of insecure jobs on well-being and health were
not attenuated by active and passive labor market policies.

Work-Family Conflict

Detrimental health impacts of work-family conflict have been widely documented in
previous literature (Allen et al. 2000). A growing body of literature is examining
how reconciliation policies influence employees’ work-family conflict.

Research is diverse both in terms of study design and results. Some papers
analyze work-family conflict responses by national social policy context represented
by bundles of policies and use countries as proxies for national policies. These
studies mostly specify countries or country groups as providing generous or scarce
state support. It is usually assumed that more extensive and generous support leads to
a lower level of conflict (Path a) (Crompton and Lyonette 2006; Gallie and Russell
2009; Strandh and Nordenmark 2006). Results of some studies are in line with this
assumption. For instance, Lunau et al. (2014) have shown that the best overall work-
life balance is reported by men and women in the Scandinavian welfare regime.
Scandinavian countries (Finland, Norway, Denmark, Sweden) have a reputation for
providing generous state support to facilitate the balance between employment and
private life. Similarly, comparing work-family conflict scores in France, Britain,
Portugal, Finland, and Norway, Crompton and Lyonette (2006) found that work-
family conflict was lower in Finland and Norway. On the other hand, Gallie and
Russell (2009) documented high work-family conflict scores for women in the other
two Scandinavian countries, in Denmark and Sweden. While work-family conflict
scores among women appear to be not only driven by the generosity of national
policies and, thus, differ even between Scandinavian countries, reported scores by
men seem to be more in line with the generosity of state support. In the case of
women, higher work-family conflict scores are explained by women’s longer work-
ing hours in Sweden and Denmark (Gallie and Russell 2009; Strandh and
Nordenmark 2006). Therefore, one possible explanation for the contradictory find-
ings (of higher work-family scores in some Scandinavian countries) might be the
selection of women into more demanding jobs in countries where reconciliation
policies make this possible. While such policies improve women’s labor market
participation, they might be less successful in combining work and family life. On
the other hand, women may withdraw from the labor market in countries with
insufficient support to combine work and family demands (den Dulk and Peper
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2016). Therefore, it is important to view work-family conflict scores not isolated
from labor market participation rates.

Besides national policies, a variety of other factors may have a role in shaping
work-family outcomes. As pointed out before, working conditions, especially long
working hours, have been found to be a key factor (Gallie and Russell 2009; Strandh
and Nordenmark 2006). Besides, the gap between gender views and actual gender
attitudes might also have an influence. This is the so-called gender-culture hypoth-
esis (den Dulk and Peper 2016; Steiber 2009). For instance, in the case of France,
family pressures and the dissatisfaction of French women with the traditional
division of household work have been suggested as a possible explanation for
high work-family conflict among women (Crompton and Lyonette 2006). A similar
explanation has been put forward in the case of Eastern European countries (Hun-
gary and Czech Republic) providing generous parental leave entitlements (Strandh
and Nordenmark 2006). In these countries traditional gender views are coupled with
traditional division of household work and thus lower work-family conflict scores.

There are only few studies investigating the impact of distinct policy elements.
Examples are Stier et al. (2012) and Notten et al. (2017). The common finding of
these papers points to the key role of childcare provisions for children up to 3. This
was the only policy measure showing significant negative association with work-life
conflict scores. Allen et al. (2014) add a meso-level indicator and analyze the
relationship between national leave policies including paid sick leave and work-
family conflict outcomes (Path a) considering family-supporting work environment
as a potential mediator (Path b). The authors found a significant impact of paid sick
leave. In addition, at the meso-level, family-supporting work environments showed a
beneficial impact on an individual’s work-family conflict perceptions.

A few existing studies examine the impacts of reconciliation policies by specific
demographic groups. Work-family conflicts are often assumed to differ by educa-
tional or skill level. Individuals with a higher educational background are conven-
tionally assumed to have higher-skilled jobs with more complex tasks and higher
levels of responsibility leading to longer and unusual working hours, which are only
partly offset by a greater sense of control in these jobs (Gallie and Russell 2009).
Besides, there might be differences in household work division, career, and family
goals by educational or skill level (Notten et al. 2017). These individual differences
make it likely that reconciliation policies will have a differential impact by educa-
tional or skill level. Notten et al. (2017) investigating the differential impact of
distinct family policies by demographic groups found that the positive impact of
childcare provisions for young children in reducing work-family conflict is mostly
driven by the lower educated. Higher educated parents were found to benefit less
from childcare provision policies.

In sum, previous evidence highlights the important role of extensive childcare
facilities for young children as being the key policy measure to decrease work-family
conflict (Cukrowska-Torzewska 2017; Notten et al. 2017; Stier et al. 2012). How-
ever, perceived work-life conflict outcomes are also shaped by social norms on
gender roles and the division of household work (Crompton and Lyonette 2006;
Gallie and Russell 2009). Besides, several studies have emphasized the important
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role of working conditions, especially long working hours (Crompton and Lyonette
2006; Gallie and Russell 2009). Therefore, when designing national reconciliation
policies, alleviating the burdens related to adverse working conditions should
receive special attention. Similarly to other outcome measures analyzed in the
previous sections (job strain, job security), more disadvantaged groups are likely
to benefit more from reconciliation policies in terms of reducing their work-family
conflict.

Summary: Main Pathways

Even though the research on the influence of political measures on psychosocial
working conditions is still rather limited, previous work provides initial insights into
this topic. So far, some evidence has been obtained that policy measures have a direct
impact on psychosocial working conditions (Path a). However, the results to date
also indicate that cross-level effects are complex and differ by type of policy. The
positive impact of certain policy measures on psychosocial work stressors was
particularly evident among socially disadvantaged persons. Therefore, an analysis
at the population level may mask associations between policies and work stressors.
Analyses by subgroups have a key importance in investigating the impact of national
policies.

It also became clear that economic factors, such as GDP, play an important role
and should be considered in the analyses. For the domain of work-life balance, the
expected results did not always appear so far. While consistent findings exist that
policy measures aimed at improving the work-life balance increase the employment
opportunities of women (Cukrowska-Torzewska 2017; Lovasz and Szab6-Morvai
2019), the respective studies do not always report a better work-life balance for
women in these countries.

In addition to these direct effects on working conditions, initial results have
shown that certain policy measures also have an influence on the companies
(meso-level) and, via this, on the working conditions of the employees (Path b).
One example is reconciliation policies such as the entitlement to parental leave.
Though being entitled, it is possible that employees do not request parental leave due
to less family-supportive company atmosphere.

In addition to the above described effects of policy measures on work stressors,
initial studies have also provided evidence that national policies can mitigate the
adverse health effects of psychosocial work stressors (Path c).

Outlook/Research Gaps

Although first interesting results on the effects of labor and social policies on
psychosocial work stressors are available, there are still important research gaps
that should be considered in future studies. Overall, the number of studies is still
limited, and several cross-country studies include only a small number of countries.
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The latter hampers the generalizability of the findings and may inflate the results of
multilevel models which require a larger number of level 2 units (i.e., countries) to
calculate unbiased estimators.

A further problem with previous studies is that the temporal perspective has
seldom been taken into account; thus questions of causality are difficult to answer.
Cross-country cross-sectional analyses have provided initial evidence that certain
policy measures are associated with working conditions. However, it is not possible
to draw a clear conclusion in the sense that the implementation or increase of policy
measures leads to an improvement in working conditions. For this purpose, longi-
tudinal studies which link change at the political and at the individual level are
needed. Approaches that combine both the cross-country and temporal dimensions
are especially promising as they combine the advantages of the other two types of
research (Fairbrother 2014).
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Abstract

This chapter presents the background, mandate, and reason for existence of
international occupational health organizations and the role they play as drivers
of change. The main focus is on the International Labour Organization (ILO) and
the World Health Organization (WHO) because they are intergovernmental and
thus more influential than nongovernmental organizations. International occupa-
tional health organizations have played important roles in the struggle for peace
and social justice for more than 100 years. Today they face dilemmas and
problems, including silo-thinking and insufficient funding, but there are also
reasons for optimism, such as growing political recognition of decent work and
occupational health. The recent suggestion to make occupational safety and
health one of ILO’s fundamental principles and rights at work is potentially
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very promising for the future of international occupational health organizations as
drivers of change.

Keywords

International organizations - Work - Health - Occupational health - Multilateral
system - United Nations - ILO - WHO

Introduction

Upstream determinants of occupational health are the business of most UN agen-
cies as well as other international and regional organizations. To narrow down the
scope, this chapter only discusses organizations with an explicit focus on occupa-
tional health. In the multilateral system, the most prominent of those are the
International Labour Organization (ILO) and the World Health Organization
(WHO). Although other organizations figure in the chapter, focus is mainly on
the ILO and the WHO.

The chapter is based on secondary sources complemented by material from the
international organizations themselves. Due to the scarcity of solid research on the
role of international organizations in the area of occupational health, the chapter rests
to a considerable extent on primary sources or secondary literature.

The first two sections of the chapter describe features and history of the main
international occupational health organizations. The third and fourth sections present
challenges and dilemmas facing the organizations as well as reasons for optimism.
The chapter ends with a summary.

International Organizations as Drivers of Change
International Organizations in the Field of Occupational Health

There are two UN agencies with an explicit mandate to work with occupational
health: the International Labour Organization (ILO) and the World Health Organi-
zation (WHO). In Table 1, the WHO has been categorized as intergovernmental
organization, whereas the ILO has been categorized as both intergovernmental and
nongovernmental. This is due to the tripartite setup of the ILO (explained below).
The International Social Security Association (ISSA) and the International Commis-
sion of Occupational Health (ICOH) are nongovernmental.

The International Labour Organization

The ILO was founded in 1919 and became a specialized agency to the United
Nations in 1946. It has a mandate to deal with labor and social policy, and in 2019
it had 187 member states. The ILO has a secretariat in Geneva, Switzerland, the
International Labour Office, and field offices in more than 40 countries.
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Table 1 Four key international organizations in the area of occupational health

Name | Founding | Intergovernmental | Nongovernmental | Members
year organisation organisation
ICOH 1906 Occupational health professionals,
institutes and national
associations, health and medical
associations

ILO 1919 Governments, employers and
workers with equal representation
in the Governing Body and the
International Labour Conference
ISSA 1927 Social security institutions

WHO 1948 Governments represented in the
World Health Assembly

Occupational safety and health is coordinated from the Labour Administration,
Labour Inspection and Occupational Safety and Health Branch.

ILO has two features distinguishing it from other UN agencies. First, the “tripar-
tite” structure, which means that it is governed by ILO’s three constituents: govern-
ments, employers’, and workers’ organizations. Despite this, the budget system is
similar to other UN organizations and fully paid by governments. Policy making
takes place during the annual International Labour Conference and the meetings of
the governing body. Second, the core activity is standard setting. International labor
standards are legal instruments drawn up and adopted by the ILO’s constituents,
setting out basic principles and rights at work. They consist of conventions, which
are legally binding international treaties, and recommendations, which are non-
binding guidelines. Countries that ratify conventions must apply them in national
legislation and report on their application at regular intervals. ILO assists member
countries in the application of standards and in taking steps toward ratification of
conventions. In 2019, there were 189 ILO conventions and 205 ILO recommenda-
tions. Tripartite committees regularly issue other codes and guidelines. In addition, a
number of declarations have been adopted.

Occupational safety and health experts in the regional offices and at headquar-
ters guide and assist member countries to promote safety and health at the work-
place. They help governments respond to consequences of gaps in occupational
health protection and establish a preventive culture in labor policy (Swepston
2018). They also contribute to broader issues affecting health-related human rights,
such as violence at work, vulnerable workers, and social insurance (Ibid.). In
addition, they take initiatives beyond traditional workplace measures, such as
coordinating the latest Globally Harmonized System of Classification and Label-
ling of Chemicals (Takala, personal communication 2019). Knowledge dissemi-
nation is another area of activity, including four consecutive editions of the ILO
Encyclopaedia of Occupational Health and Safety and a Masters course in Occu-
pational Health at ILO’s International Training Centre in Turin, Italy, 2016-2017
(Swepston 2018).
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Nearly half of ILO’s labor standards deal directly or indirectly with safety and
health. Of those, more than 40 conventions and recommendations deal specifically
with occupational safety and health (ILO 2019a). The conventions can be classified
in four groups (ILO, 2019b, p.16): a. Dealing with fundamental principles and
governance of occupational safety and health; b. Encompassing general principles
and outcomes (such as those relating to management of occupational safety and
health, labour inspection and welfare facilities); c. Related to specific risks (such as
ionizing radiation, asbestos and chemicals); d. Related to specific sectors or branches
of work activity (such as agriculture, constructing and mining). The conventions
dealing with fundamental principles and governance of occupational safety and
health are:

* Occupational Safety and Health Convention, 1981, No. 155 (67 ratifications in
2019)

* Occupational Health Services Convention, 1985, No. 161 (33 ratifications in
2019)

* Promotional Framework for Occupational Safety and Health Convention, 2006,
No. 187 (46 ratifications in 2019)

» Labour Inspection Convention, 1947, No. 81 (148 ratifications in 2019)

The World Health Organization

The WHO is a specialized agency of the United Nations dealing with international
public health. It was established in 1948 and is headquartered in Geneva, Switzer-
land. Its predecessor, the Health Organization, was (just like the ILO) an agency of
the League of Nations. According to the WHO, every person has the right to health,
which is defined as a state of complete physical and mental well-being and not only
absence of disease and infirmity. The constitution defines the goal of the organization
as “the attainment by all people of the highest possible level of health.” WHO
decision-making takes place in the annual World Health Assembly.

Within the WHO, occupational health is placed in the public health section. It has
merged with environmental issues in the unit Social and Environmental Determi-
nants of Health. According to the director of public health (Neira 2019), the
workplace is the setting of “. . .many WHO global health initiatives on environment,
and climate change, non-communicable diseases, mental health, tuberculosis, HIV
and other communicable diseases.”

Several hundred collaborating centers around the world, including research
institutes and universities, assist the WHO in carrying out the organization’s pro-
grams. Some of those are WHO collaborating centers for occupational health.

The International Social Security Association

The ISSA, founded in 1927, had more than 330 member organizations in 158
countries in 2019. The organization supports its members in social security admin-
istrations through guidelines, services, and support, including prevention of occu-
pational injuries and diseases. ISSA’s member institutions collaborate with the ILO
in organizing the World Congress on Safety and Health at Work every 3 years.
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Another initiative is the “Vision Zero campaign” which aims at integrating safety,
health, and well-being at all levels of work in an effort to prevent occupational
accidents and disease.

The International Commission of Occupational Health

The ICOH was founded in 1906 in Milan, Italy, by Canadian and European
occupational health scientists and physicians. It is a professional association of
occupational health experts, national safety and health institutes, as well as health
and medical associations. The aim of ICOH is to promote worldwide research on
occupational diseases and disseminate available knowledge to the scientific com-
munity, physicians, practitioners, employers, and workers. For example, many
professional bodies use ICOH’s ethical principles and related guidelines. Every 3
years, ICOH holds a large world congress, and at regular intervals, 35 scientific
committees in various fields of occupational health research organize smaller
conferences and expert meetings. Several ICOH initiatives have been adopted
by the Joint ILO/WHO Committee on Occupational Health, such as the elimina-
tion of silicosis and of asbestos-related diseases (Takala, personal communication
2019).

The Origins: From Social Peace to Decent Work

Social unrest and concern about workers’ health and safety caused international
occupational health organizations to emerge in the early 1900s. This section briefly
describes their emergence and evolution. For ease of reference, the section has been
divided into three periods of time.

1900 - World War II: - The Beginning of International Occupational
Health Organizations

In the early twentieth century, growing concerns about workers’ health and safety led
nations to introduce regulatory control and enforcement. New infrastructure for
occupational health emerged, as well as a range of specializations in areas such as
regulation, engineering, labor administration, and social insurance. In the sciences,
specializations developed in occupational medicine and hygiene.

In 1906, scientists and physicians in Canada and 11 European countries founded
the International Commission on Occupational Health (ICOH). The aim of the
organization was to promote research on occupational diseases worldwide and
disseminate occupational health knowledge to the scientific community, to physi-
cians and practitioners, as well as to employers and workers. A major driver to
establish ICOH was the loss of many workers in building the tunnels under the Alps
that connect countries south of the Alps with Central Europe. When the ILO was
founded, ICOH argued that it should have a strong emphasis on occupational health
and safety.

In 1919, the International Labour Organization (ILO) was founded as an
agency of the League of Nations through the Treaty of Versailles. The constitution
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of the ILO says that universal and lasting peace can only be established if it is based
upon social justice and that occupational health is an important part of this:

““...conditions of labour exist involving such injustice, hardship and privation to
large numbers of people as to produce unrest so great that the peace and harmony of
the world are imperilled; and an improvement of those conditions is urgently
required: as, for example, by the regulation of the hours of work, including the
establishment of a maximum working day and week, the regulation of the labour
supply, the prevention of unemployment, the provision of an adequate living wage,
the protection of the worker against sickness, disease and injury arising out of his
employment, the protection of children, young persons and women, provision for old
age and injury, protection of the interests of workers when employed in countries
other than their own, recognition of the principle of freedom of association, the
organisation of vocational and technical education and other measures. . .”’(from the
preamble of the ILO Constitution, 1919. Italic inserted by author)

At the beginning, the ILO approached occupational health problems as purely
technical issues (Swepston 2018), and focus was on standard setting and scientific
activities (ILO 2019a). The ILO established international conventions that would
stimulate action to reduce occupational health risks neglected in many national
legislations (LaDou 2003). When addressing dangerous substances and processes,
the ILO disseminated knowledge from more developed to less developed econo-
mies, where dangerous materials tend to be used long after they are regulated and
forbidden in industrialized countries (Swepston 2018). In the 1930s, the first ILO
Encyclopaedia of Occupational Health and Safety was issued.

In 1927 a third international organization emerged: the International Social
Security Association (ISSA). The roots of ISSA can be found in mutual insurance
as a response to illness, unemployment, disability, and old age among nineteenth-
century European industrial workers.

Post-World War Il 1989: Emerging and Increasingly Influential
International Occupational Health Organizations

Social peace and poverty alleviation were high on the agenda during the reconstruc-
tion of war-torn countries after the World War II. In 1944, the ILO members adopted
the Declaration of Philadelphia, outlining the key principles for future ILO work.
The Declaration stresses the importance of fighting poverty for sustained peace:
“...poverty anywhere constitutes a danger to prosperity everywhere; ... the war
against want requires to be carried on with unrelenting vigour within each nation,
and by continuous and concerted international effort. . .” After the establishment of
the United Nations in 1945, ILO became a specialized UN agency in 1946.

In 1948, yet another specialized UN agency was formed: the World Health
Organization, WHO. The constitution of the WHO includes references to occupa-
tional health. Priorities during the first years included the control of malaria, tuber-
culosis, and sexually transmitted infections, as well as improvement of maternal and
child health, nutrition, and environmental hygiene.

Occupational health was thus on the agenda of the ILO as well as the WHO.
Following a recommendation in the first World Health Assembly, the Joint ILO/
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WHO Committee on Occupational Health was set up. In 1950, the first meeting of
this committee was organized. In the post-World War period, ILO activities in the
field of occupational health were characterized by standard setting and guidance.
Due to the overlap between the ILO and the WHO, the ILO abandoned strictly
medical aspects, focusing instead on prevention and the combination of safety and
health in one program (ILO 2019a).

The post-World War II period was also a time of decolonization. The Declaration
of Philadelphia, from 1944, contains two much quoted principles: “labour is not a
commodity” and “all human beings, irrespective of race, creed or sex, have the right
to pursue both their material well-being and their spiritual development in conditions
of freedom and dignity, of economic security and equal opportunity.” There was
rapid growth of members in the UN system, and ILO membership grew from the
original 45 countries in 1919 to 121 countries in 1971, and by then developed
countries had become a minority (ILO 2019b).

In 1969, on its 50th anniversary, the ILO was awarded the Nobel Peace Prize.

Until about 1960, ILO conventions in the field of occupational safety and health
were detailed, narrow in scope, and focused on safety and protection. From 1970
they began to focus more on prevention and deal more broadly with health as well as
safety. Rather than seeking to adapt the workplace to workers, focus was now on
protecting workers from hazards in the workplace (Swepston 2018). Another novelty
was that governments and the ILO adopted a “systems approach” to deal with
occupational safety and health. This meant that occupational safety and health was
no longer seen only as a matter for governments, employers, and trade unions but
also as a public health concern. Implied in this thinking was the need to develop a
culture of safety and health at work as well as elsewhere. The paradigm shift
culminated in the 1980s with the Occupational Safety and Health Convention,
1981 (No. 155), which calls for a dynamic, policy-based approach to occupational
safety and health prevention, covering all workplaces and all risks. At the same time,
psychological and psychosocial aspects of work gained attention, leading to discus-
sions, research, and policy making related to occupational stress, psychosocial
hazards, workload, and work organization (Rantanen 2011).

Another feature of occupational safety and health activities at the ILO were
programs to build up capacities and capabilities in developing countries, concen-
trating on factories inspectorates and the establishment of safety and health institutes
(Takala, personal communication 2019).

1990s-2019: Struggle for Relevance in a Globalizing World

The post-Cold War era was characterized by growing hegemony of neoliberal
economics and preoccupation with global inequalities. In order to remain influential,
international occupational health organizations had to reinvent their role.

In the 1990s, health and working conditions figured in the debates about whether,
and if so how, a “social clause” should be included in the international trade system.
In 1996, the World Trade Organization was established. To the disappointment of
some, the WTO did not get a mandate to negotiate sanction-led enforcement of labor
standards. To compensate, the ILO launched two new initiatives: the Decent Work
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Agenda and the Declaration on Fundamental Principles and Rights at Work (here-
after the 1998 Declaration). The purpose of both was to renew the organization and
respond to the adverse consequences of globalization.

The Decent Work Agenda was launched in 1999 to raise the profile of the ILO, to
make Decent Work a strategic international goal, and to promote fair globalization.
Decent Work, promoting “opportunities for women and men to obtain decent and
productive work, in conditions of freedom, equality, security and human dignity,”
became the guiding concept in reinventing the ILO. It was reiterated and expanded
upon in the 2008 Declaration on Social Justice for a Fair Globalization and has
gained popularity also in other organizations over the years.

The 1998 Declaration introduced a new approach. It selected eight “fundamental
conventions” (or “core conventions” or “core labor standards”), together covering
the following four principles:

1. Freedom of association and the effective recognition of the right to collective
bargaining

2. The elimination of forced or compulsory labor

. The abolition of child labor

4. The elimination of discrimination in respect of employment and occupation

w

According to the 1998 Declaration, all member states, regardless if they have
ratified the fundamental conventions or not, are obliged to respect, promote, and
realize the four principles. A consequence of this new focus on principles was a turn
of the organization toward “soft law.” Another was that a few selected conventions
from then on received more attention than the others did. It has been debated whether
this turn of the ILO was beneficial or not, a discussion we will return to later in the
chapter.

Parallel to the initiatives to reinvent and promote the ILO, a number of activities
were launched to raise awareness about occupational health and place it on the
international policy agenda. In 1994, the WHO collaborating centers in occupational
health adopted the Declaration on occupational health for all. The purpose was to
make health at work a priority issue. In 2003, the ILO adopted a global strategy on
occupational safety and health, including a World Day for Safety and Health at
Work, the first of which was held on 28 April 2003.

Yet another promotional initiative was the World Congress on Safety and Health
at Work, organized by the ILO in collaboration with ISSA every 3 years to raise the
visibility of ILO and occupational safety and health. At the 2008 World Congress,
the Seoul Declaration was adopted, calling for a preventative safety and health
culture. At the 2011 World Congress, the Istanbul Declaration was adopted, calling
for a healthy and safe working environment as a fundamental human right as well as
a societal responsibility.

Content wise, the ILO has continued with the systems approach of occupational
safety and health, resulting in the ILO guidelines on safety and health management
systems (ILO-OSH 2001) and the Promotional Framework for Occupational
Safety and Health Convention, 2006 (No. 187). Focus in the WHO, according to
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the Workers’ Health: Global Plan of Action 2008-2017 (WHO, 2007), is inter-
ventions and occupational health services for the primary prevention of occupa-
tional and work-related diseases and injuries, particularly for workers in the
informal sector, agriculture, small enterprises, and migrant workers. There are
also efforts to assess the disease burden attributable to occupational risks (WHO
2018a).

In 2019, ILO’s Global Commission on the Future of Work suggested a Universal
Labour Guarantee, allowing fundamental workers’ rights and a set of basic working
conditions, including safe and healthy workplaces to all workers (ILO 2019b). This
Commission was set up in 2017 to commemorate the 100th anniversary of the ILO.
It also suggested that occupational safety and health should be added to the 1998
Declaration as a fundamental principle and right at work. This suggestion was picked
up and included in the draft text for an ILO Centenary Declaration, circulated before
the 108th session of the International Labour Conference in June 2019 (ILO 2019c,
p- 7). The proposal became the most contended and discussed issue during the
discussion about the Centenary Declaration (ILO 2019d). The workers’ group was
in favor; the employers’ group was against. Government representatives were
divided in the issue, with some being hesitant and others, notably the EU, strongly
in favor. In the end a compromise was found in the words “Safe and healthy working
conditions are fundamental to decent work™ (ILO 2019¢). However, the battle to
elevate occupational health to a core labor standard seems not yet to have been lost.
A resolution adopted at the same time as the Centenary Declaration requests the
governing body to: “...consider, as soon as possible, proposals for including safe
and health working conditions in the ILO’s framework of fundamental principles and
rights at work™ (ILO 2019f).

Dilemmas and Challenges

Critics have asked why not more is being done to prevent occupational accidents and
diseases considering the substantial economic losses they cause the global economy
(Takala et al. 2014, 2017). Others (Lucchini and London 2014; LaDou et al. 2018)
question the capacity of the WHO and the ILO to protect workers’ health, consid-
ering the weak coverage of occupational safety and health legislation in many
countries and high number of workers exposed to risks. This section takes a closer
look at some of the circumstances that complicate the work of international occu-
pational health organizations.

The Enforcement of Labor Standards

International law is per definition difficult to enforce and ILO’s labor standards are no
exception. Countries that do not ratify ILO’s conventions are of course not bound by
them, and only a fraction of the ILO member states have ratified the core occupational
safety and health conventions. Nations that ratify and subsequently do not respect the
conventions will only be “named and shamed” in the supervisory system as there is no
system for sanctions. Critics suggest that this “lack of teeth” limits the usefulness of
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ILO standard setting, whereas its defenders claim that the system works well (Hughes
and Haworth 2011; Swepston 2018; Tapiola 2018).

Soft Versus Hard Law

The WHO does not formulate legal instruments, with the exception of the Frame-
work Convention on Tobacco Control. Instead, the WHO promotes ideas through
resolutions in the World Health Assembly. ILO’s shift in focus from traditional labor
standard setting to a more promotional “soft law” approach with the 1998 Declara-
tion set off a debate between those in favor and those against. Hughes and Haworth
(2011) discuss this debate and call those in favor of “the ILO school” and those
against “the Strategic Misdirection School.”

The ILO School defends the turn from hard to soft law, arguing that the ILO
needed this renewal and that all hard law has started as aims, claims, and resolutions,
including the 1948 Universal Declaration of Human Rights, which is the foundation
of all subsequent human rights law (Hughes and Haworth 2011; Tapiola 2018).
Philip Alston (2004), one of the critics in the Strategic Misdirection School, argues
that ILO’s shift to soft law instruments is detrimental because of the vagueness of
“core labor standards,” both in terms of their connection to all labor standards and to
their enforcement. In his opinion, the shift has significantly debilitated the ILO.
Lucchini and London (2014) also criticize what they perceive as a shift from
accountability to flexibility in the interpretation and application of labor standards,
with negative consequences for occupational health, especially in developing
countries.

Lack of Funding and Attention

UN agencies are financed from different sources. Regular budget funding consists of
membership fees from governments to finance everyday operations. The size of the
share of regular budget resources allocated to the area of occupational health is vital
for the capacity of the WHO and the ILO to act. Occupational health has been
marginalized in the WHO as well as in the ILO in terms of manpower, resources, and
attention, making the UN, in the words of LaDou et al. (2018, p. 2), “largely a paper
program [which] provides an opportunity for most countries to simply agree to the
principles, and to essentially ignore the problem.” This severely impedes the devel-
opment of occupational health at global level (Ibid; Takala 1999).

According to Lucchini and London (2014), one reason for reduced levels of ILO
funding allocated to occupational safety and health is the concentration of resources
rendered to the fundamental conventions listed in the 1998 Declaration on Funda-
mental Principles and Rights at Work.

A sign, or perhaps a consequence of reduced attention to the area, is that both the
WHO and the ILO have merged their units of occupational health with other units. In
the WHO, occupational safety and health is in the public health department, where it
has been merged with environmental health. In the ILO, occupational health has
been merged with labor administration into the “Labour Administration, Labour
Inspection and Occupational Safety and Health Branch.”
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Conflict of Interest

In addition to the regular budget, UN agencies receive extra-budgetary allocations
consisting of voluntary contributions from governments, private foundations, enter-
prises, and organizations. The share of extra-budgetary funding in the total budget is
growing. In the ILO, some 45% of the total resources are extra-budgetary (ILO
2019g), and in the WHO, about 80% of total resources derive from other sources
than regular budget (LaDou et al. 2018). One feature of extra-budgetary funding is
that it is often ear-marked for a particular question, topic, or region. As a conse-
quence, UN agency activities sometimes differ from the plan of action or strategy. In
addition to this dilemma is the risk of conflict of interest, i.e., a situation in which an
organization has competing interests or loyalties. There are rules prohibiting conflict
of interest, e.g., the tobacco industry funding initiatives related to tobacco control,
but it is a difficult area to control. For example, extra-budgetary funding from an
enterprise is sometimes channeled through another organization, making it difficult
to detect the original source.

Organizational “Silos” at the International and National Level

Silos are the unintentional result of disparate discourses and different mandates.
Occupational safety and health intersects with the discourses and mandates in a
range of policy areas, leading to problems of silos, i.e., systems, processes, or
departments that operate in isolation from others.

At the national level, silos are best known for causing problems of cooperation
between various government ministries. In occupational health, this is a recurrent
problem as the area tends to lie somewhere between the mandates of the minis-
tries of labor and health. Lack of collaboration between health and labor sectors
is, in the words of the WHO chief of Public Health, “a major obstacle for
addressing health and safety challenges from a changing world of work” (Neira
2019).

At the international level, occupational health is considered a human right as
well as a social and environmental issue (Swepston 2018). The ILO and the WHO
both strive for healthy workplaces, but their overarching goals and mandates
differ: whereas the WHO formulates its mission in striving for health for all, the
ILO aims for decent work for all. Another difference is their expertise. Officials
and experts in the WHO tend to have a background in health and medicine. The
ILO typically have officials with a background in, e.g., law, economics, engi-
neering, and, exceptionally, health. As a result the two agencies have different
approaches, leading to different discourses, e.g., in the case of workplace stress.
The ILO describes stress as a psychosocial factor that should be integrated in a
systems approach to healthy work environments; the WHO describes stress as an
issue of mental health and noncommunicable disease. The differences in
approaches and discourses may seem trivial but may complicate inter-agency
collaboration.

It is worth noting that there are several UN initiatives in place to make the UN
family more coordinated, e.g., the United Nations Economic and Social Council
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(ECOSOC), the United Nations Development Programme (UNDP), the Millennium
Development Goals (MDGs), and the Sustainable Development Goals (SDGs). In a
comment about the SDGs, ILO Director General Ryder recognized the dilemma of
silos between organizations: “The most obvious danger is a retreat into institutional
silos based on an overly defensive or narrow interpretation of each organization’s
mandate” (ILO 2016, p. 16).

There are also silos within the organizations, notably the organizational division
in the ILO between occupational safety and health and working conditions. Psycho-
social health has been an integral part of occupational health since the 1980s
(Rantanen 2011) and is closely related to working conditions. Current changes in
working life (ILO 2019b) would make it sensible to pool the resources and expertise
in the occupational health branch with those in the “Inclusive labour markets, labour
relations and working conditions branch,” where focus is on work organization,
nonstandard forms of employment, working time arrangements, and the informal
economy. The same divide between occupational health and working conditions is
present in the EU between the European Foundation for the Improvement of Living
and Working Conditions (Eurofound) and the European Agency for Safety and
Health at Work (EU-OSHA). Tradition and legislation are possible explanations.
Collective bargaining determines terms and conditions of employment, typically
wages and working time. Occupational safety and health is more often regulated by
law.

The Dilemma of Exclusion

In an ideal world, all vested interests are included in the decision-making processes
of international organizations. In practice, this can be difficult to realize. The WHO
does not allow any decision-making power to non-state actors in the World Health
Assembly. In the ILO, the participatory process of social dialogue is part of the
institutional tripartite setup - also in decision-making. However, although collab-
orating with civil society organizations, universities, and nongovernmental orga-
nizations (ILO 2019a), the ILO does not allow any other actor than its three
constituents to vote in the decision-making processes. As a consequence, [LO’s
tripartism excludes the interest of many workers and employers (Hagen 2003).
First, far from all workers and employers are members of the organizations
representing their nation in the ILO. Second, low and sinking rates of union
density, e.g., below 10% in France and Turkey (ILO 2017), add to this problem
of representation. Third, workers’ and employers’ organizations with a vote in the
ILO do not represent self-employed or the most vulnerable workers, e.g., migrants
and informal workers. Most workers in the world are active in the informal
economy, not the formal economy. According to ILO estimates, two billion
workers, or 61% of the global workforce, pursued economic activities in 2016
that were not or insufficiently covered by formal arrangements of law or practice
(ILO 2019h). Informality is higher among men (63 percent) than among women
(58 percent) and is especially widespread among own-account workers, a.k.a. self-
employed (Ibid).
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International Organizations as Drivers of Change: Reasons for
Optimism

Despite the challenges listed in section three, there are reasons for optimism as
occupational health seems to attract increased attention at international level.

Increased Pressure for Inclusiveness

Despite the exclusiveness of tripartism described earlier, calls to include more
stakeholders are becoming stronger, e.g., in the Sustainable Development Agenda
which talks of “participation of all countries, all stakeholders and all people” (UN
2015 preamble). Since 2008, the ILO has a formal policy to increase collaboration
with other non-state actors. However, there is concern among the ILO constituents
that their historically privileged position will become marginal or merely formal
(ILO 2016, p. 6). According to the ILO Director General: “.. .resistance to any
perceived loss of sovereignty might be expected to be strongest at the ILO because,
exceptionally, decision-making there is made by employers and workers, as well as
by governments” (ILO 2016, p. 17).

Change is nevertheless likely to be slow. Although the Global Commission on the
Future of Work refers to all workers including self-employed, those in the informal
economy and work in the platform economy, their recommendation is to stick with
ILO’s tripartite format rather than “tripartite plus” (ILO 2019Db).

Stability in Turbulent Times

International occupational health organizations emerged in periods of social and
political unrest. Today, nationalism, intolerance, and populist movements are gaining
ground in many countries. International organizations serve as a reminder of why
international collaboration is necessary and that stable institutions are needed to cope
with an increasingly interdependent world of large-scale migration, climate change,
and global trade and investment (UN 2015; ILO 2019b).

The tripartite structure of the ILO, though not without its critics, adds to this
stability. The influence and voice of workers and employers balance the power of
governments. Furthermore, tripartism leads to a more realistic and effective stan-
dard-setting and supervisory progress than is possible in organizations that are
purely intergovernmental (Swepston 2018).

Collaboration Despite Silos
Another source of stability is the tradition of collaboration in the field. The Joint
ILO/WHO Committee on Occupational Health has existed nearly seven decades and
allows representatives from the secretariats as well as members of both UN agencies
to meet and discuss priorities and ways to increase collaboration in topics including
education, training, scope, and organization of occupational health as well as
reporting and establishment of permissible limits (ILO and WHO 2003).

One area of international collaboration is promotional activities to place occupa-
tional safety and health higher on the political agenda. As already mentioned, the
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ILO launched the World Day for Safety and Health at Work in 2003. Today the
WHO and governments alike promote the day. Another example is the World
Congress on Safety and Health of Work, a joint effort by ISSA and the ILO.

Another area of collaboration is data and statistics. The WHO and the ILO are
developing a joint methodology to allow estimates of the health impacts of occupa-
tional risks based on the WHO burden of disease studies and ILO labor statistics. It
will be used to monitor progress of SDG 8 and related targets of other SDGs (ILO
2019b; WHO 2019) and will also enable assessments of the impact of precarious
employment on quality of life, health, and equity (Benach and Muntaner 2007,
Benach et al. 2014).

There are also inter-agency collaborations in specific areas, such as chemical
safety. The ILO and the WHO have invited UNEP, UNCTAD, UNITAR, and the
World Bank to join the International Programme on Chemical Safety (Takala,
personal communication 2019). Health workers is yet another area which received
attention in 2014 during the outbreak of Ebola, as more than 100 health workers
were infected and some died (Lucchini and London 2014). The WHO, the ILO, and
the OECD collaborate in a program focusing on decent working conditions and
making jobs more attractive to young people in the health sector (WHO 2018b).

Increasing Recognition of Occupational Health

The suggestion in 2019 to make occupational safety and health a fundamental
principle and right at work was not new. The idea had been put forward already at
the Copenhagen World Summit for Social Development in 1995, when core labor
standards were first discussed. Back then, developing countries rejected the idea of
including occupational safety and health, arguing that this could be used against
them for protectionist reasons. The suggestion was subsequently reiterated in the
2011 Istanbul Declaration (Tapiola 2018) and by the Global Commission on the
Future of Work (ILO 2019b, p. 39). There is also pressure from within the ILO, as its
constituents have expressed a wish for more attention to the elimination of problems
related to occupational safety and health (ILO 2018, p. 15).

Elevating occupational safety and health to a fundamental principle and right at
work may seem of little importance. However, in the light of the attention and
resources the ILO has allocated to the 1998 Declaration, there is a fair chance that the
area would receive more funds and that more states would ratify the occupational
health conventions. The campaigns to promote the 1998 Declaration, combined with
monitoring of progress, resulted in a 90% ratification rate of the core conventions
(Tapiola 2018).

Recognition of occupational health is also manifest in the 2030 Agenda for
Sustainable Development (UN 2015). The ILO (2019a) as well as the WHO
(2019) are committed to SDG Target 8.8.: “protect labour rights and promote safe
and secure working environments for all workers, including migrant workers,
particularly women migrants and those in precarious employment.” It was not
always like this. In 1995, the MDGs did not refer to work at all. Only in the 2007
revision of the MDGs, a “decent work target” was added.
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Another example of recognition of occupational health was the “High Level Meeting
on Non-Communicable Diseases” in the UN General Assembly in 2018, which called
for providing healthy and safe working conditions, tobacco-free workplaces, and
wellness initiatives and improving health coverage of workers (WHO 2018c).

Occupational Health and the Social Dimension of Globalization

Occupational health is also a recurring theme in the ongoing discussion about a social
floor or social pillar to protect those with unacceptable working conditions. In 2019, the
Global Commission on the Future of Work suggested a Universal Labour Guarantee to
cover all workers regardless of contractual arrangement or employment status and give
them fundamental workers’ rights, a living wage, maximum limits on working hours,
and protection of safety and health at work (ILO 2019b). The WHO supports the idea,
which complements their goal of universal health coverage (Neira 2019). In the
European Union, the European Pillar of Social Rights promotes similar ideas.

Summing Up

This chapter has presented the background, mandate, and reason for existence of
international occupational health organizations and the role they play as drivers of
change. Some of these organizations originated more than a century ago in the
struggle for peace and social justice. The International Labour Organization (ILO)
and the World Health Organization (WHO) are the two UN agencies with mandate to
work in the field of occupational safety and health.

Challenges to international occupational health organizations include low levels
of funding and lack of attention to the area. Dilemmas in the legal sphere include
enforcement of labor standards and a debate between proponents and opponents of
the effects and benefits of “soft law.” Another challenge is the complexity of
occupational health, spanning various disciplines and policy areas, as differences
in expertise and discourses can lead to misunderstandings and complicate collabo-
ration. Yet another challenge is the tripartite nature of the ILO, as it excludes the
representation of many workers and employers.

Positive signs include the role of international organizations as stabilizing forces
in times of rapid change and ongoing inter-agency collaboration despite obstacles.
Another positive sign is the growth in international recognition of decent work and
occupational health since the millennium shift, not least through the UN Sustainable
Development Goals. The suggestion to make occupational safety and health one of
ILO’s fundamental principles and rights at work is promising for the future of the
field at international level.

A recurrent theme in the chapter is the complex nature of occupational health as a
policy area, which could explain the lack of research on the effectiveness of
occupational health organizations as drivers of change. Such research would be
complex and need a truly multidisciplinary effort, yet be of great use to policy
makers at national and international level.
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In the present chapter, an overview of the social distribution of major occupa-
tional hazards is provided. To this end, the prevalence and/or incidence rates of
selected chemical, physical, and organizational hazards across occupational cat-
egories are presented. The chapter focuses on chemical substances related to
cancer and allergic reactions; physical hazards such as noise, biomechanical
forces, and ultraviolet radiation; and organizational hazards related to job
demands, decision latitude, working time arrangements, and leadership. In addi-
tion, several mediators and moderators of exposure to occupational hazards are
discussed which encompass occupational inequalities of hazard control, simulta-
neous exposure to multiple hazards, and behaviors and attitudes toward safety
procedures. The chapter ends with some concluding remarks for future research
and practice.
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Introduction

The social distribution of occupational hazards captures the rate with which health
hazards occur within and between occupational categories in the labor force. The
likelihood of being exposed to specific health hazards is directly associated with
specific occupations and results from a series of complex social processes involving
technology, systems of economic production, definition of products and services,
and several mediators and moderators of exposure to hazards. The aim of the present
chapter is thus to provide a general overview of (i) the occupation-specific preva-
lence and/or incidence of major groups of occupational hazards (chemical, physical,
organizational), (ii) some mediators and moderators of exposure to those hazards,
and (iii) emerging occupational hazards.

Socioeconomic Determinants of Occupational Hazard
Distribution

From a historical perspective, the occupational structure of society is not a simple
classification of human activities; it is rather the result of economical and political
processes determining not only the kind, scope, and intensity of those activities but
also the group of individuals carrying them out. Two examples may be illustrative of
these processes: the labor allocation system of ancient Rome and the free-market
system of the eighteenth century in North America and Europe. In the former case,
economic production was performed by free workers, semi-dependent workers,
freed workers, soldiers, and slaves in a wide array of occupations including crafts,
agriculture, education, and services (Verboven and Laes 2017). However, for the
ancient elite writers like Cicero, the social status of most occupations was low, since
they implied performing “dirty” job tasks. According to Cicero, for instance, certain
occupations (artes) such as crafts (opifices) and fishery (piscatores) were per nature
“dirty” (sordidae) and, therefore, not appropriate occupations (liberales) for the
noble and “free” (liber) Romans (Cicero 1852, Lib 1, Ch. 42). On the other hand,
in the free-market ideology of the eighteenth century, as represented by the writings
of Adam Smith, the distribution of occupations in society is due to a natural
“propensity to truck, barter, and exchange one thing for another” (Smith 2007, Ch.
2, p. 16), which results in a specialization of human labor, i.e., an occupational
structure. In the free-market ideology, “free servants” must pay themselves for the
wear and tear of their labor capacity (Smith 2007, Ch. 8, p. 67), according to the
“cleanliness or dirtiness, the honorableness or dishonorableness” arising from the
nature of the occupation itself (Smith 2007, Ch. 10, p. 83).



10 Social Distribution of Occupational Hazards 171

Nonetheless, in both instances, the distribution of occupations parallels the
hierarchy structure of society, whereby social groups with less power and social
status, i.e., free workers, slaves, or “free servants,” perform job tasks which are per se
“dirtier” and thus “less honorable.” This reasoning presupposes the belief that the
conditions of work cannot be changed and belong to the inherent “dirtiness or
cleanliness” of occupations. Thus, it is perhaps only with the advance of public
health concerns and the increase of social struggles in the early eighteenth century in
Western Europe that the notion of the “natural dirtiness” of occupations began to be
challenged at the level of social policy. In this regard, the seminal work of
Bernardino Ramazzini on the occupational diseases (De Morbis Artificum Diatriba)
at the beginning of the eighteenth century represents a first systematic account on the
relationship between production processes and disease incidence. Ramazzini’s work
focuses not only on the physical and chemical properties of work materials but also
on the whole context of production. Ramazzini’s approach is certainly pointing out
to occupational hazards, i.e., the sources of potential adverse effects on workers’
health, which, in the context of production and services processes, are amenable to
elimination or reduction.

In the period between the late eighteenth and the end of the nineteenth century, the
pace of technological and socioeconomic innovations triggered not only unprece-
dented changes in the working conditions in the larger world economies but also new
areas of research on the nature and scale of occupational hazards, especially in
Western Europe. With the expansion of the modern state bureaucracy, the creation of
health surveillance institutions (e.g., factory inspectorates across Europe), and the
collection of statistical data on occupational diseases and accidents, it was possible
to estimate, at least to some extent and for the first time in history, the scale of the
distribution of occupational hazards in the major industrial sectors and occupational
groups by the beginning of the twentieth century in some European and North
American industrial centers.

Despite the increased knowledge of the nature and magnitude of work-related
hazards, the improvements in the operational safety of industrial machinery, and the
implementation and enforcement of worker protection policies (e.g., Health and
Safety at Work etc. Act 1974), large inequalities regarding health and occupational
hazards persist across occupations (Mackenbach et al. 2003). As discussed in the
sections to follow, these inequalities obey to a series of constraints imposed by
social, technological, and physical properties of complex work systems. As depicted
schematically in Fig. 1, the observed distribution of occupational hazards can be
conceptualized as the consequence of the interplay between (i) the technology
required to bring about products and services, (ii) the definition of products and
services which in turn may bring about technological innovations, (iii) the resulting
job tasks and job goals within the boundaries of the organizational structures and
processes, (iv) and a set of mediators or moderators reducing or aggravating the
magnitude and intensity of occupational exposures. The specific products and
services resulting from a certain technology lay the fundamental framework defining
specific occupations (work tasks, routines, etc.) and set the overall conditions of
work and the magnitude and quality of risks. Technology encompasses not only
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Fig. 1 Major socioeconomic factors determining the observed distribution of occupational haz-
ards. Schematic representation

work devices, substances, and physical properties but also specific production or
service processes (e.g., division of labor), managerial approaches, and business
models. The set of mediators and moderators can be specific to a certain society,
or even involve global conditions, and may be related to key factors such as
simultaneous exposure to multiple hazards, different hazard control approaches, or
more complex social-psychological and organizational phenomena concerning
safety behaviors and attitudes.

In order to provide an overview of the vast literature on occupational hazards, the
present chapter will focus on the distribution of selected occupational hazards which
either have serious health adverse effects, such as cancers, allergies, respiratory symp-
toms, musculoskeletal disorders, or mental health symptoms, or account for a relatively
large proportion of exposures. In the present chapter, the occupational structure will be
often described by the International Standard Classification of Occupations (ISCO)
2008, which operationalizes an occupation as an aggregation of jobs with highly similar
main tasks and duties. By considering the skill levels and skill specialization of
occupations, the highest level of aggregation results in ten occupational categories. A
more detailed description of the occupations subsumed in these general categories is
provided in Table 1 as a reference for the subsequent sections.

Technology, Products, and Services
Chemical Hazards
Hazards resulting from the use of chemical compounds in work processes are

extremely large. By May 2019, the total number of hazardous substances registered
under the European REACH legislation (Registration, Evaluation, Authorization
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Table 1 ISCO 2008 major and sub-major occupational groups (ILO 2012)

ISCO
1

Major group
Managers

Professionals

Technicians and associate
professionals

Clerical support workers

Service and sales workers

Skilled agricultural,
forestry, and fishery
workers

Craft and related trades
workers

Plant and machine operators
and assemblers

Elementary occupations

Armed forces occupations

Subgroups

Chief executives, senior officials and legislators,
administrative and commercial managers, production
and specialized services managers, hospitality, retail,
and other services managers

Science and engineering professionals, health
professionals, teaching professionals, business and
administration professionals, information and
communications technology professionals, legal, social,
and cultural professionals

Science and engineering associate professionals; health
associate professionals; business and administration
associate professionals; legal, social, cultural, and
related associate professionals; information and
communications technicians

General and keyboard clerks customer services clerks,
numerical and material recording clerks, other clerical
support workers

Personal service workers, sales workers, personal care
workers, protective services workers

Market-oriented skilled agricultural workers; market-
oriented skilled forestry, fishing, and hunting workers;
subsistence farmers, fishers, hunters, and gatherers
Building and related trades workers, excluding
electricians, metal, machinery, and related trades
workers, handicraft and printing workers, electrical and
electronic trades workers, food processing, wood
working, garment, and other craft and related trades
workers

Stationary plant and machine operators, assemblers,
drivers, and mobile plant operators

Cleaners and helpers; agricultural, forestry, and fishery
laborers; laborers in mining, construction,
manufacturing, and transport; food preparation
assistants; street and related sales and service workers;
refuse workers; and other elementary workers
Commissioned armed forces officers, noncommissioned
armed forces officers, armed forces occupations, other
ranks

and Restriction of Chemicals) comprises about 22,000 different substances (from
more than 140,000 in the market according to the Classification and Labelling
Inventory), from which around 7,300 have widespread use by professional workers
(European Chemicals Agency 2019). Even though regulations such as the European
REACH (EC 1907/2006) or the American Toxic Substances Control Act in the
United States aim to improve the protection of human health, the number of sub-
stances and their widespread use in particular occupations and economic sectors
account for persistent inequalities of hazard exposure around the globe. Since a full
assessment of all potential health adverse effects of each chemical compound is not
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feasible, occupational physicians and researchers concentrate on about 1,400 chem-
ical substances associated with particularly severe health outcomes such as cancer
(carcinogenic substances), sensitization of airways or the skin (sensitizers), systemic
intoxication, pregnancy toxicity, and cell germ mutagenicity (reprotoxic and muta-
genic substances) (Deutsche Forschungsgemeinschaft (DFG) 2018). For this kind of
chemical substances, however, a scientifically based estimate of the maximum
workplace concentration values, i.e., concentration with “no observed adverse effect
level” NOAEL, has been determined for only about 209 substances by the German
Commission for the Investigation of Health Hazards of Chemical Compounds in the
Work Area (Deutsche Forschungsgemeinschaft (DFG) 2018). Under the REACH
legislation, manufacturers, importers, and downstream users of chemical compounds
are required to provide estimates of the so-called derived no-effect level (DNEL),
i.e., the level of exposure above which human populations (e.g., workers, con-
sumers) should not be exposed. In spite of the limited knowledge on toxicity,
maximum concentration values, and potential exposure scenarios of each chemical
compound, several epidemiological studies have estimated the degree of exposure
inequality across occupations for some substances or compound groups (for a review
see Montano 2014a).

In the 2010 SUMER study in France (Havet et al. 2017b), a random sample of
occupational physicians was asked to perform an assessment of employees’ expo-
sure during 1 week to 28 carcinogenic, mutagenic, and reprotoxic (CMR) agents.
Assessment of exposure was performed for substances which are known or pre-
sumed to have CMR effects on workers’ health according to the International
Agency for Research on Cancer (IARC) and the Council Directive 67/548/ECC. A
total of 47,983 randomly selected employees consented to participate in the study. In
a series of logistic regression analysis, Havet et al. (2017b) investigated the preva-
lence of exposure to at least one CMR agent, the exposure duration, and exposure
intensity (i.e., whether short-term exposure limits were exceeded or not). The most
common exposures comprised diesel engine exhaust, mineral oil, wood dust, crys-
talline silica, and formaldehyde. The results indicated large exposure differences
across ISCO occupational categories. In comparison to managers and professionals
(ISCO 1 and ISCO 2), the odds ratio (OR) for each exposure indicator (i.e.,
prevalence, duration, and intensity) is higher for workers in the other ISCO catego-
ries, in particular among technicians (ISCO 3), services workers (ISCO 5), and
skilled and unskilled blue-collar workers (roughly ISCO 7, 8, and 9) (Havet et al.
2017b). Moreover, trend analyses performed with data from two waves of the
SUMER study (2003 and 2010) indicated that these exposure inequalities persist
in spite of the overall decline of exposure rates across occupations during that period
in France (Havet et al. 2017a).

Similar results were obtained from data of the Italian Information System on
Occupational Exposure to Carcinogens (SIREP), a database of measurements of
exposure to airborne carcinogens. The most common carcinogenic agents such as
hardwood dust, benzene, polycyclic aromatic hydrocarbons (PAH), 1,3-butadiene,
and acrylonitrile are usually concentrated among carpenters, chemical processing
plant operators, and asphalt workers (Scarselli et al. 2007). Further analyses of the
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SIREP database confirmed an elevated odds ratio of being highly exposed to
carcinogenic agents among clerical and craft workers (ISCO 4 and 7), machine
operators (ISCO 8), and the elementary occupations (ISCO 9) (Scarselli et al. 2018).
The increased likelihood of exposure among these occupational groups may partially
explain the increased risks at specific cancer sites reported in epidemiological
studies. In a large population-based case-control study in Italy, for example, adjusted
odds ratios of lung cancer were higher among mostly male workers in the ceramic
and refractory brick sector and the occupations within the nonferrous basic industry
(Consonni et al. 2010).

The inequality of exposures across occupations reflects to a large extent the type
of products, services, and technologies used in the economic activities. Analyses
based on the European and Canadian Information System on Carcinogen Exposure
(CAREX and CAREX Canada) have revealed that about 32 million workers in the
15 countries of the European Union and 16 million in Canada, respectively, may be
exposed to carcinogens, especially to solar radiation, crystalline silica, diesel
exhaust, radon, wood dust, lead and inorganic lead compounds, benzene, asbestos,
and formaldehyde (Kauppinen et al. 2000; Peters et al. 2015). However, single and
multiple exposures pertain primarily workers in construction, manufacturing, trans-
portation and warehousing, retail trade, and agriculture. In a large cross-sectional
survey of 27,157 adults in the United States, prevalence rates of dermal exposure to
chemicals and frequent exposure to vapors, gas, dust, or fumes at work were most
common in the mining industry, construction, manufacturing, agriculture, waste
management, accommodation, and food services (Calvert et al. 2012).

Similarly, exposure to sensitizing substances, i.e., substances which can cause
allergies mostly of the skin and the respiratory airways (Deutsche Forschungsge-
meinschaft (DFG) 2018), is highly concentrated on certain occupational titles and
industrial sectors. In Germany, the majority of confirmed cases of occupational
obstructive airways disease due to sensitizers in 2003 were found among bakers,
hairdressers, wholesalers, retailers, purchasers, and chemical workers (Latza and
Baur 2005). Results from a systematic review on occupational exposure to vapors,
gas, dust, and fumes and chronic obstructive pulmonary disease confirmed not only
increased risks of disease for exposed workers but also dose-response relationships
for workers involved in cotton textile, jute processing, farming, grain and animal
feed, wood processing, welding, foundry work, coal mining, and non-mining indus-
trial dust (Omland et al. 2014). For hand eczema, a relatively common disease in the
population (approx. 9.7% prevalence) associated with burning, stinging, and soring
of the skin (Diepgen et al. 2009), occupational exposures have been estimated at
51% of cases in a multicenter study with 319 patients (Diepgen et al. 2009).
Moreover, a more detailed analysis with a sample of 1466 chronic hand eczema
patients in Switzerland and Germany indicated large associations between hand
eczema and several exposures including wetness, detergents, disinfectants, wearing
gloves, solvents, industrial oils, and lubricants (Cazzaniga et al. 2017). These
associations were frequently observed in the healthcare sector, hairdressing,
cleaning, food processing, and catering, among female workers, and in the construc-
tion and metal and chemical sector among male workers (Cazzaniga et al. 2017). The



176 D. Montano

occupational distribution of exposure to sensitizers leading to hand eczema is also
confirmed in patch testing studies (i.e., clinical diagnostic studies) showing larger
risks among hairdressers, beauticians, bricklayers, stonemasons, nurses, precision
workers in metal and related materials, and health professionals (e.g., Pesonen et al.
2015). Even though job tasks are the major conditions of exposure to allergens
leading to contact dermatitis, there are several product- or service-related factors
which account for the actual level of exposure. For example, exposure to allergenic
rubber chemicals (e.g., thiurams) or biocides and preservatives (e.g., methylisothia-
zolinone) is not directly related to specific job tasks such as cleaning or laundry
work, or painting and varnishing, but to the usage of rubber gloves as protective
devices in wet work or paints containing allergenic preservatives, respectively
(Pesonen et al. 2015).

Physical Hazards

Occupational physical hazards can be classified according to the nature of exposure
in (1) noise; (2) biomechanical forces, e.g., carrying or moving heavy loads, tiring or
painful positions, sitting, and traumas; (3) ionizing radiation, e.g., X-ray and particle
radiation; (4) electromagnetic radiation (not ionizing), e.g., lasers, ultraviolet, or
infrared radiation; (5) temperature (including high or low temperatures of solids and
liquids); and (6) electricity. In occupational settings, noise, biomechanical forces
leading to injuries, musculoskeletal disorders or neurological symptoms, and elec-
tromagnetic radiation such as solar radiation are the most common exposures (EU-
OSHA 2009, 2010). In the United States, prevalence estimates based on self-
reported data of hazardous workplace noise exposure (measured as “speaking in a
raised voice”) resulted in high rates among vehicle and mobile equipment mechan-
ics, construction and mining workers, transportation and material moving,
warehousing, and utilities (e.g., Tak et al. 2009). In another study from Norway
investigating the associations of occupation and disabling hearing loss of more than
35 dB hearing threshold elevation, the age-adjusted prevalence ratios of hearing loss
for men were largest among wood workers, miners, linemen, construction workers,
and workshop mechanics (Engdahl and Tambs 2009). For women, high prevalence
rates were observed among bakers, nursing care workers, engineers, and technicians.
Moreover, the positive associations between occupation, noise exposure, and hear-
ing loss have been also observed in prospective studies. With data from a sample of
construction workers in the United States in a 10-year follow-up period, it was found
that the hearing threshold levels increased by approximately 2.5-3 dB for an
additional 10 dB noise exposure (Seixas et al. 2012). Similar results were obtained
with a large sample of construction workers in Denmark in which not only the
overall hearing threshold levels increased but also were more pronounced at higher
frequencies from 0.19 dB to 0.99 dB per year at 2 kHz and 8 kHz, respectively, in a
4-year follow-up period (Leensen and Dreschler 2014).

Trend analysis of data from the European Working Conditions Survey (EWCS)
between 1995 and 2010 reveals that the inequalities of exposure to physical risk
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factors remain consistent and highly concentrated in specific occupational groups.
Workers in the EWCS reporting being exposed “all the time” and “almost all the
time” to either low or high temperatures, working in tiring or painful positions,
carrying or moving heavy loads, repetitive hand or arm movements, and vibrations
from hand tools and machinery are usually agricultural workers (ISCO 6), craft
workers (ISCO 7), plan and machine operators (ISCO 8), and elementary occupa-
tions (ISCO 9) (Montano 2014b). A comparable pattern of exposure to biomechan-
ical hazards such as carrying heavy loads, repetitive work, painful or tiring postures,
and uniform arm or hand movements was observed in Switzerland where the
prevalence exposure rates among the lowest social class (i.e., occupations in pro-
duction and low education) in comparison to the highest social class (i.e., supervi-
sors and managers with high education) were approximately fivefold (Himmig and
Bauer 2013). Additional analyses of the EWCS data on the prevalence ratios of back
pain and neck/upper limb pain indicate higher risks among mobile plant operators;
market-oriented skilled agricultural and fishery workers; extraction and building
trade workers; precision, handicraft, printing, and related trade workers; and drivers
(Farioli et al. 2014). Similarly, a large population-based Norwegian study revealed
higher cross-sectional prevalence ratios of low-back pain, neck-shoulder pain, and
arm pain among routine manual workers, skilled and unskilled workers, and workers
usually performing heavy physical job tasks (Mehlum et al. 2008).

Even though the results obtained from studies based on self-reported musculo-
skeletal symptoms may under- or overestimate the level of exposure, they agree to
some extent with studies based on physician diagnoses. For example, in a physician-
based study in the United Kingdom, diagnoses of musculoskeletal diseases reported
by occupational physicians and rheumatologists were analyzed by occupation,
anatomical region, and job task (Chen et al. 2006). For upper limb diseases, higher
rates were observed among clerical, craft-related (e.g., builders, decorators, fitters,
welders, and textile machinists), and machine work. For neck and back disorders,
craft-related and machine workers had higher prevalence rates, together with pro-
fessional workers, especially nurses. Tasks associated with upper limb disorders
were fine hand work (e.g., keyboard work) and forceful grip (e.g., guiding/holding
building tools), neck/back with heavy lifting, and lower limb disorders with standing
and walking and heavy lifting. From these results it can be seen that the incidence of
musculoskeletal diseases is higher for job tasks which characterize the major occu-
pational groups with higher exposure rates to biomechanical forces.

Furthermore, excessive exposure to ultraviolet radiation (UVR), i.e., electromag-
netic radiation of wavelength 100—400 nm, is considered by the IARC to cause
different types of skin cancer. Common sources of UVR are solar radiation and some
technologies used in dye and paint-drying techniques, microbial inactivation in the
food industry, in welding processes (e.g., arc welding and gas welding), and tanning
devices (EU-OSHA 2009). In a meta-analysis of cohort and case-control studies
investigating the relationship between occupational UVR exposure and cutaneous
squamous cell carcinoma, it was found that workers exposed to UVR have increased
cancer risk in comparison with nonexposed workers (Schmitt et al. 2011). For the
labor force in the EU-15 countries, the exposure estimates of the CAREX database to
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solar radiation in the period 1990-1993 amount to approximately 8.9 million expo-
sures, with workers employed in agriculture and hunting, construction, public
administration and defense, and land transport accounting for about 5.7 million
exposures (Kauppinen et al. 1998). In more detailed analysis of occupational UVR
exposure, large differences across occupational groups have been identified (for a
review see Modenese et al. 2018). In a population-based study in France, UVR
exposure assessed by satellite data and self-reported information on time, duration,
and place of outdoor work for 889 individuals resulted in larger URV doses among
gardeners and landscapers, construction workers, agricultural workers, culture and
social workers, and industrial workers (Boniol et al. 2015). On the contrary, lowest
UV exposure levels were estimated for managers (ISCO 1), professionals (ISCO 2),
and clerical and support workers (ISCO 4) (Boniol et al. 2015).

Concerning occupational injuries, reported estimates from North America and
Europe indicate an overall decline of injury incidence rates. In the United States, the
incident rates of injury and illnesses show a steady decline from about 80 in 1992 to
about 55 injuries in 2002 per 1000 full-time workers (Subramanian et al. 2006). In
France and Germany, the long-term trends of incidence of occupational accidents per
1000 workers decreased from 118 in the year 1955 to 38 in 2008 (Serres 2010) and
from 110 in the year 1960 to about 23 in 2016 (Bundesanstalt fiir Arbeitsschutz und
Arbeitsmedizin 2017), respectively. Global estimates for the years 1998, 2001, and
2003 suggest that the incidence rates of fatal and nonfatal occupational accidents have
been decreasing in regions such as Western and Eastern Europe, and the Eastern
Mediterranean, but less so in Southeast Asia and Africa (Hamaéldinen et al. 2009).
Nevertheless, detailed analyses on the distribution of injuries indicate large differ-
ences of the incidence rates across occupations. In the European Union, for instance,
the number of workers reporting one or more accidental injuries at work in the years
1997 and 2007 is higher among the skilled and low-skilled manual workers (about
5.5%) than among the highly skilled nonmanual workers (1.8%) (European Com-
mission 2010). Moreover, accidents are most frequently reported in agriculture,
hunting and forestry, mining and quarrying, manufacturing, construction, transport,
and health and social work. Most occupational accidents in the European Union
involving more than 3 days of absence correspond to wounds and superficial injuries;
dislocations, sprains, and strains; and concussion and internal injuries, especially in
the upper and lower extremities, the back, and head (European Commission 2010).
Comparable findings were obtained in the United States where the number of nonfatal
occupational injuries of the upper extremities and the back in the years 2000-2002 is
usually observed among operators, fabricators, laborers, workers in precision pro-
duction, craft and repair workers, and services (Subramanian et al. 2006).

Organizational Hazards
Organizational technology can be understood in very general terms as the set of

norms and procedures by means of which collective labor is coordinated in produc-
tion processes toward the creation of products or services in socio-technical systems
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(Child 2015). The concept “technology’ implies here that the structure of organiza-
tions as such may be regarded as an instrument for the attainment of organizational
goals and, therefore, be modified to improve the efficacy and efficiency of collective
labor. In the context of occupational health, the hazardousness of specific organiza-
tional technologies is commonly assessed by the subjective perception of workers on
important aspects of the work environment and processes such as decision latitude,
control of work tasks, role and task conflict, working time arrangements, job tasks,
promotion opportunities, and labor contract conditions. Thus, organizational hazards
can be identified with those characteristics of the organizational structure and
processes which can have potential adverse effects on the physical and/or mental
health of workers. Previous research has identified several organizational character-
istics resulting in health adverse outcomes such as (i) the combination of high job
demands and low decision latitude (i.e., job strain), (ii) the combination of high
efforts and low rewards, (iii) long working hours and night work, (iv) inadequate
leadership styles, and (v) unstable employment conditions.

Due to the fact that organizational hazards may be found in every occupational
category, since they are related to general principles of labor allocation and coordi-
nation, structural characteristics of the organization and labor contract conditions
have a pivotal role in the distribution of these kinds of hazards. In a large case-
control study with register data in Denmark, the distribution of work strain, i.e., high
job demands and low decision latitude, reveals larger prevalence rates among
construction and craft workers, health workers, machine and plant operators, and
cleaners than among managers, professionals, and teachers (Wieclaw et al. 2008).
These findings reflect the top-down line of command in most organizations, whereby
the extent of individual decision latitude decreases from the managerial and admin-
istrative levels to the shop-floor levels of the organization. A similar observation has
been made for workers in France and Germany. In the SUMER French study of
2003, managers and professional workers report more frequently being exposed to
external demands requiring immediate action (65,6%) than unskilled workers (26%);
in contrast, unskilled workers have lower control over their work pace than managers
(38.3% vs. 11.7%, respectively) (Arnaudo et al. 2004). Moreover, in the year 2010, a
gradient of job strain was observed among French workers: Professionals and
managers had the lowest prevalence rates, while service and blue-collar workers
the highest (13.6%, 24.8%, 22%, respectively) (Niedhammer et al. 2018). In the
German Socio-Economic Panel, a gradient of decreasing job efforts and, at the same
time, decreasing job rewards was observed, with workers in the higher service class
reporting more efforts, but also more rewards, in comparison to skilled and unskilled
manual workers who report less efforts but also less rewards (Gotz et al. 2018).

From the perspective of larger occupational categories and single dimensions of
job demands such as pace of work (intensity), long working hours or days (exten-
sity), handling emotionally disturbing situations (emotional hazards), and harass-
ment and discrimination (social hazards), a distribution pattern of hazards can also
be identified. For workers in the European Union in 2015 (Eurofound 2019), for
instance, a higher prevalence of extensive work was observed among the elementary
occupations (ISCO 9), whereas craft workers (ISCO 7) and plant and machine
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operators (ISCO 8) reported more frequently intensive and extensive work. In
contrast, professionals (ISCO 2), technicians (ISCO 3), and service and sales
workers (ISCO 5) reported higher levels of emotional demands and social hazards,
while managers (ISCO 1) were exposed to higher levels of extensive work. On the
other hand, the interaction of job autonomy (i.e., whether workers can change the
order of tasks, methods of work, or work pace) and work intensity (i.e., whether
work involves working at high speed and tight deadlines) reveals also a clear pattern
of hazard distribution across occupations. With data from EWCS 2010, it has been
shown that managers experience more often a higher work intensity and, at the same
time, higher job autonomy, followed by professionals and technicians. On the
contrary, craft workers, workers in elementary occupations, and especially plant
and machine operators report lower job autonomy and, at the same time, a higher
work intensity (Eurofound 2012).

Concerning working time arrangements, available prevalence estimates indicate
that the distribution of hazards such as long working hours and night work usually
depends on the constraints of manufacturing systems (e.g., continuous mass pro-
duction), the sector and business model (e.g., utilities, health, or security services), or
specific job commitments (e.g., accountability or failure risks). Data from the
SUMER French study in the year 2010 revealed higher prevalence rates of frequent
night work (i.e., > 45 days per year) for technicians and machine operators (31% for
skilled workers and 17.5% for unskilled), security personnel (29.7%), sailors and
fishers (27.4%), and police workers and firefighters (20%) (Vinck 2014). The largest
numbers of exposed workers were found in the transportation and warehousing
sector, healthcare, the food sector, and the hospitality and restaurant industry
(Vinck 2014). A similar distribution has also been reported in Germany for the
year 2012: Shift work is more frequently experienced in occupations in the manu-
facture sector (23%), transport and warehousing (20%), the hospitality and restau-
rant industry (20%), and the health sector (21%) (Lohmann-Haislah 2012).

Even though leader behavior has been identified as an important predictor of
several indicators of subordinates’ mental health such as stress, burnout, affective
symptoms, and general health complaints (Montano et al. 2017), evidence on the
prevalence rates of single leadership behaviors is limited. In particular, the so-called
destructive leadership, i.e., harmful behavior against the organization or subordi-
nates, is a genuine organizational hazard which is seldom collected in large surveys.
Some estimates with a Norwegian sample of employees (n = 2,539) resulted in 8.8%
of employees exposed to the so-called derailed leadership (i.e., anti-organizational
and anti-subordinate leadership) and 3.4% to tyrannical leadership (i.e., humiliating,
belittling, or manipulative leadership behavior) (Aasland et al. 2010). In a sample of
2,829 workers in the United States, the prevalence of aggression at work originating
from the supervisor or boss resulted in higher rates among construction, extraction,
farming, and fishing workers (16.5%); installation, maintenance, and production
workers (16.1%); and managers (15.5%) (Schat et al. 2006). At least for workers in
the European Union, there is some evidence from the EWCS 2010 suggesting a
gradient of higher to lower leadership quality along the ISCO occupational catego-
ries. By considering whether the supervisor gives feedback on work, shows
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respectful behavior, has a good ability to solve conflicts and plan work activities, and
encourages employees to participate in decisions, it was found that managers and
professionals (ISCO 1 and 2) report higher levels of leadership quality than operators
and workers in elementary occupations (ISCO 8 and 9) (Montano 2016). An
occupational gradient of exposure to bullying in the last 6 months from supervisors
or co-workers has also been observed in a German sample (n = 4,143). Unskilled
workers reported more frequently having being bullied by supervisors or colleagues
(19.1% and 10.2%, respectively) than academics and managers (9.4% and 5.3%,
respectively) (Lange et al. 2018). Moreover, in the same sample, severe bullying by
one’s supervisor, i.e., exposure to bullying once a week for at least 6 months, was
more frequently reported by unskilled workers (8.1%) than academics and managers
(3.1%). In general, for the year 2001 in Germany, the number of mobbing cases were
larger among clerks, service, and sales workers (17.5% of mobbing cases) and
skilled healthcare and social workers (6.9% of mobbing cases) (Meschkutat et al.
2002).

Mediators and Moderators

The actual level of exposure to occupational hazards in specific work environments
depends on diverse context factors such as the hazard control procedures in organi-
zations, the extent of simultaneous exposure to multiple hazards, and the attitudes
and behaviors of workers and employers toward occupational health and safety
issues (Hale and Borys 2013). Thus, in real work situations, the health outcomes
resulting from exposure to particular occupational hazards can be attenuated or
aggravated given the level of certain mediators or moderators of exposure. A salient
research finding in this context is related to occupational-specific differences in the
level of hazard protection. In France, for instance, the probability of obtaining
engineering control measures such as ventilation systems to reduce the exposure to
carcinogenic, mutagenic, or reprotoxic agents (see section “Chemical Hazards”) is
substantially lower among clerical workers (ISCO 4), service and sales workers
(ISCO 5), machine operators, agricultural, and workers in elementary occupations
(ISCO 6, 8, and 9) than among managers and professionals (ISCO 1 and 2) (Havet et
al. 2018). Since engineering controls are much more effective in reducing exposure
than personal protective equipment, the magnitude and frequency of occupation-
specific hazards may be increased. Moreover, studies investigating how organiza-
tions manage occupational safety and health (OSH) risks have pointed that the
awareness of risks does not imply action to reduce them (EU-OSHA 2017). This
may depend, for instance, on the belief that certain risks are intrinsically associated
with the profession, e.g., working under pressure or dealing with angry or aggressive
clients and customers. Hence, it is unlikely that organizations take action to reduce
the level of exposures which are deemed “unavoidable” per se. Moreover, by
considering the intensity of exposure to occupational risks (here psychosocial
risks) and the extent of risk management, as reported by enterprises in the European
Survey of Enterprises on New and Emerging Risks (ESENER), it could be observed
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that the risk awareness and risk management differ across economic sectors: from
low levels of both risk awareness and management observed in the agriculture,
construction, and wholesale and retail trade sectors to high levels in the health sector
(EU-OSHA 2017).

Furthermore, the prevalence and health effects of exposure to multiple hazards of
the same or different type (e.g., chemical and organizational hazards) have received
less attention in occupational health research, even though they should be a rather
common phenomenon in real work environments. Nonetheless, some studies have
investigated how different types of hazards may interact to increase the likelihood of
adverse health effects in employed populations. In a large Danish register-based
study with a cohort of hospital and administrative workers (n = 69,200), the
probability of injury was higher for workers in the evening and night work shifts
than for workers in the day shift (Nielsen et al. 2018). These results and similar
studies (Uehli et al. 2014) provide support for the association linking shift work with
sleep disorders (Boivin and Boudreau 2014), which in turn lead to a higher proba-
bility of work injuries (Uehli et al. 2014). Another example of multiple exposures
and increasing likelihood of health adverse outcomes is related to multiple exposures
to carcinogens. In spite of the difficulties and limitations associated with the assess-
ment of actual concentrations of carcinogens in the work environment, the estima-
tion of the effects of multiple exposures to carcinogens on health has been attempted
in a lung cancer case-control study in Central and Eastern Europe and the United
Kingdom (‘t Mannetje et al. 2011). In that study, the working lifetime exposure to
dust and fumes/mist of chromium, nickel, cadmium, and arsenic was assessed on the
basis of expert cut points for cases and controls. Whereas exposure to at least one
metal was associated with an odds ratio of 1.28 (95% Cl 1.07—1.86), simultaneous
exposure to all four metals yielded an odds ratio of 3.38 (95% Cl1 1.25-9.12).
Moreover, the distribution of exposures was mainly concentrated in the sectors of
construction and metal manufacturing industries, agriculture, and specific occupa-
tions such as blacksmiths, toolmakers, painters, plumbers, welders, and sheet metal
workers.

A very important moderator of actual exposure which has received less attention
in the occupational health literature so far is the degree to which safety rules and
procedures interact with the distribution of hazards across occupations (see Hale and
Borys 2013 for an extensive review on safety rules). Commonly, two approaches to
safety management are discussed: (1) a behavioral approach based on the identifi-
cation of critical behaviors and their modification by means of feedback conditioning
and (2) a cultural approach based on organizational and social-psychological models
of norms, values, beliefs, and behaviors related to safety in organizations (DeJoy
2005). However, in both approaches it is assumed that the actual exposure to hazards
is to some extent the consequence of failures at single hazard control levels (e.g.,
ignoring warning and usage rules of chemical substances) or at the level of the
organizational culture (e.g., ignoring safety rules is usual practice in the organiza-
tion) (DeJoy 2005). From a more general perspective, occupational risks and safety
issues at the workplace are embedded in complex social-psychological decision
processes occurring within organizations.
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Previous investigations focusing on the causes, motives, or mental models
involved in the violation of safety rules suggest a wide array of factors responsible
for this type of norm violation. This can be briefly illustrated by considering the
results from a focus group study with employees at a large steel manufacturing
company in Sweden which gives some insight into the social-psychological pro-
cesses involved in occupational risk exposure (Nordlf et al. 2015). From the per-
spective of the interviewed workers, employees (1) held the belief that risks
associated with their work were unavoidable (fatalism); (2) were convinced that
the individual worker has the largest responsibility for safety, and not the company;
(3) had little trust in the company’s commitment to safety; (4) experienced that
communication and collaboration with colleagues were very important for safety;
and (5) believed that some degree of nonchalance toward risks was prevalent due to
effort reduction and getting used to a risky environment. In a literature review of
similar studies conducted in the health, aviation, mining, rail transport, and con-
struction sectors, Alper and Karsh concluded that violation to safety procedures
involves several factors: characteristics of the individual workers (e.g., experience,
age, gender), the work system (e.g., task demands, complexity, time demands,
department goals), organizational factors (e.g., policies, rules, goals), and the exter-
nal environment (e.g., standards, legislation) (Alper and Karsh 2009). In the context
of the distribution of occupational hazards, these findings suggest that the observed
magnitude and frequency of actual exposure are in some instances rather a conse-
quence of the interaction between the different components of the whole work
environment and not just the nature of specific job tasks. Hence, by the same
token, in spite of the presence of unavoidable risks given by the nature of the
production and service processes themselves, it seems that exposure reduction or
elimination should still be attainable in working environments.

Conclusions and Future Directions

The findings briefly discussed in the preceding sections indicate that occupational
hazards are substantially higher among service and sales workers (ISCO 5), skilled
agricultural and fishery workers (ISCO 6), craft and related trades workers (ISCO 7),
plant and machine operators (ISCO 8), and workers in elementary occupations
(ISCO 9). Despite the fact that it is very difficult to accurately estimate the contri-
bution of these hazards to the total incidence of disease in the population, the higher
prevalence of chemical, physical, and organizational hazards for workers in these
occupational categories is to some extent reflected in the distribution of recognized
occupational diseases. Available results for the European Union in 2001 reveal that
the incidence per 100,000 workers of overall occupational diseases by occupation is
highest among craft and related trades workers (106.3), plant and machine operators
(90), elementary occupations (74.3), skilled agricultural and fishery workers (35.2),
and service and sales workers (13) (Karjalainen and Niederlaender 2004). In con-
trast, the incidence rates among managers, professionals, technicians, and clerks are
less than 6 per 100,000 workers, i.e., approximately 17 times lower than for craft and
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related trades workers (Karjalainen and Niederlaender 2004). The most frequent
occupational diseases follow the pattern of exposure to biomechanical (hand or wrist
tenosynovitis, epicondylitis of the elbow, Raynaud’s syndrome or vibration white
finger, carpal tunnel syndrome), physical (noise-induced hearing loss), and chemical
hazards (mesothelioma, asthma, asbestosis, and coal worker’s pneumoconiosis).
Nonetheless, these estimates largely underestimate the true burden of occupational
hazards on workers’ health, since they correspond to “recognized” occupational
diseases, i.¢., a selected group of diseases whose clinical features are aligned with the
health effects following exposure to a single, specific agent (European Commission
2009), and fulfill the evidential criteria required by the insurance policies in the
different jurisdictions of the European Union. As an illustration, from the 80,163
reported cases for social insurance compensation in Germany in the year 2016, only
22,320 were “recognized” as an occupational disease, i.e., an overall recognition rate
of approximately 27% (Bundesanstalt fiir Arbeitsschutz und Arbeitsmedizin 2017).
In countries where reporting of cases is not mandatory, the underestimation of
occupational disease incidence should be even larger.

As discussed in section “Socioeconomic Determinants of Occupational Hazard
Distribution,” there is no natural “dirtiness or cleanliness” of occupations; instead,
the deliberate development and use of products, services, and production technolo-
gies set the general conditions on the type, magnitude, and frequency of occupational
exposure to hazards. As new technologies at the production and organizational level
develop and the magnitude of globalization of production and consumption patterns
increases, it is to be expected that the type and distribution of hazards across
occupations will accordingly change. Some global and regional trends can already
be observed. The spreading of digital and automation technologies, for instance,
increases the scale of production and the labor market in the manufacturing of
electronic devices, electronic waste, and related industries and, thus, the number of
workers exposed to substances such as organic solvents, cadmium, mercury, or
nickel, especially in Eastern Asia (e.g., Friesen et al. 2014). Similarly, the intensifi-
cation of global trade, market liberalization, and the consolidation of regional
production clusters in sectors such as textiles and clothing may potentially increase
the rates of exposure to carcinogenic, mutagenic, or reprotoxic agents, especially in
Southern and Southeast Asia (e.g., Khan et al. 2015). On the other hand, in North
America and Europe, the occupational structure has shifted from manufacturing to
the services sector, and, accordingly, the type and distribution of hazards in several
occupations are more related to organizational characteristics associated with factors
including sitting and standing, irregular work, long working hours, working under
pressure, tight deadlines, high-speed work, and low job control (e.g., Doubleday
et al. 2019; Eurofound 2019). Even though it can also be expected that current
management approaches such as lean and agile management will continue
expanding, the consequences of these approaches on workers’ health have not
been assessed in occupational health research. To some extent, this knowledge gap
is due to the traditional focus of occupational health research on individuals and not
on individuals within organizations. Nonetheless, some basic principles of work
organization in the lean and agile management approaches seem to indicate an
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increase in the exposure to organizational hazards. Work organization principles
such as just-in-time production, strict cost-saving work procedures, reduction of
operating and personnel costs, increased work specialization and standardization,
and tighter deadlines, among others, suggest an increase of the exposure to psycho-
social hazards associated with lower job control and autonomy, increased work
intensity, longer working hours, and increased job demands (Koukoulaki 2014).

Finally, in a series of expert reports commissioned by the European Agency for
Safety and Health at Work (EU-OSHA), several chemical, biological, psychosocial,
and physical hazards have been identified for future research and occupational safety
and health measures. Among the new chemical hazards, it is estimated that nano-
particles, diesel exhausts, man-made mineral fibers, epoxy resins, isocyanates, and
crystalline silica-based products may pose unknown or increasing health risks for
European workers. Regarding biological risks, the most important emerging occu-
pational hazards identified by the experts concern global epidemics, zoonoses, drug-
resistant organisms, and endotoxins. Concerning psychosocial hazards, it is expected
that job insecurity, aging of the workforce, work intensification, high emotional
demands at work, and poor work-life balance will account for increasing levels of
exposure. Among the most important emerging physical hazards, the experts iden-
tified lack of physical activity, combined exposure to musculoskeletal hazards and
psychosocial factors, poor design interfaces, thermal discomfort, ultraviolet radia-
tion, and vibrations. Future research is needed to assess the impact of these emergent
hazards both on the distribution of occupational hazards and the occupation-specific
mortality and morbidity rates.
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Abstract

Occupational noise exposure is common in many workplaces and a well-known
cause of noise-induced hearing loss and related to tinnitus and hyperacusis
(hypersensitivity to sound), as well as other health outcomes, such as distress,
hypertension, and occupational injuries.

Hearing loss and many health conditions are more frequent in lower socio-
economic groups. Loud occupational noise is generally also more common
among blue-collar workers, while white-collar workers are virtually unexposed.
Therefore, occupational noise exposure would seem like a plausible cause of
socioeconomic inequalities in hearing and other health outcomes; in other words,
occupational noise could be a mediator (intermediate variable) between socio-
economic position and health.

However, hardly any studies have investigated the impact of occupational
noise exposure on social inequalities in hearing, and none seems to have studied
its impact on other health outcomes. One study found that the association between
socioeconomic position and hearing loss was reduced after controlling for occu-
pational noise exposure, suggesting that occupational noise to a considerable
extent could explain the association between occupation and hearing loss.

There is a lack of studies addressing the impact of occupational noise exposure
on social inequalities in health; thus, more studies specifically designed to
investigate this topic are needed.

Keywords

Hearing loss - Hearing preservation - Mechanism - Mediator - Noise exposure -
Occupation - Socioeconomic indicator - Socioeconomic position

Introduction

Is occupational noise exposure a cause of socioeconomic inequalities in health? This
chapter will focus on what is currently known about this topic.

Occupational noise exposure is common in many workplaces and a well-known
cause of noise-induced hearing loss. There is also evidence that occupational noise
increases the risk for other health-related outcomes, such as distress, hypertension,
and occupational injuries.

A causal relationship between occupational noise and social inequalities in health
requires that there are causal relations between socioeconomic position (SEP) and
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Fig. 1 Causal model
showing relationships
between socioeconomic
position (SEP), occupational
noise exposure, and health SEP » Health

Occupational
noise

occupational noise exposure and between SEP and the health outcomes in question.
A plausible model showing these relationships is shown in Fig. 1, where occupa-
tional noise is a mediator, i.e., an intermediate variable on the causal pathway
between SEP and health.

This chapter will address these relationships. Section “Occupational Noise
Exposure and Health” will cover the relationship between occupational noise
exposure and health, while the relationship between SEP and occupational noise is
covered in section “Socioeconomic Position and Occupational Noise Exposure.” In
section “Socioeconomic Position and Hearing Loss,” SEP and hearing loss will be
focused, and in section “The Impact of Occupational Noise on Social Inequalities in
Hearing Loss,” the impact of occupational noise on socioeconomic inequalities
in hearing loss. The impact of occupational noise on social inequalities in
non-auditory health effects is the topic of section “The Impact of Occupational
Noise on Social Inequalities in Non-auditory Health Effects.” Finally, implications
of socioeconomic inequalities in occupational noise and related health outcomes are
covered in section “Conclusion.”

Occupational Noise Exposure and Health
Occupational Noise Exposure

Occupational noise exposure is still a widespread problem. Summary statistics on
occupational noise exposure are not available for most industrializing and
non-industrialized countries; however, about 22 million US workers are exposed
to hazardous noise levels at work (NIOSH 2018), and in Germany, the
corresponding number is four to five million people (12—-15% of the workforce)
(WHO 2004).

Hearing Loss

Occupational noise exposure has been associated with several adverse health effects,
such as hearing loss, tinnitus, hypertension, and accidents. The best documented
health effect is hearing loss. Hearing loss is a major source of disability in adults and
is associated with serious psychosocial problems and substantial healthcare costs
(Cunningham and Tucci 2017). It has been estimated that over 5% of the world’s
population, or 466 million people, have disabling hearing loss (pure-tone average
0f 0.5-4 kHz > 40 dB hearing threshold level in the better hearing ear) (WHO 2019).
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The most important cause of hearing loss is aging, leading to age-related hearing
loss (presbyacusis). Whereas the prevalence of hearing loss (pure-tone average of
0.5-4 kHz > 25 dB hearing threshold level in the better hearing ear) among males
between 20 and 24 years of age is only 1%; the corresponding prevalence among
males in the age group 75-79 years is 77% (Borchgrevink et al. 2005). Moreover,
men are more likely to experience hearing loss than women (Borchgrevink et al.
2005), and genetic factors play a large role (Kvestad et al. 2012). Exposure to noise,
chemicals (e.g., organic solvents, lead), prior ear infections (Aarhus et al. 2015a),
and certain medications and diseases are also well-known risk factors. Smoking,
diabetes, and cardiovascular disease have been associated with hearing loss, as well,
but the clinical relevance is doubtful (Engdahl et al. 2015).

Noise-Induced Hearing Loss

Noise-induced hearing loss (NIHL), which is mostly caused by damage to the hair
cells of the inner ear, is characterized by increased hearing thresholds for frequencies
between 3 and 6 kHz. NIHL is one of the most recorded occupational diseases in
Europe and globally and accounts for about 10% of the burden of adult hearing
loss (Dobie 2008). The majority of NIHL occurs during the first 10—15 years of noise
exposure, after which continued exposure has a diminished detrimental effect (ISO
1990). On a group level, people who are exposed to a noise level of 85 dB over a
15-year period have an estimated mean hearing loss of 5 dB in the frequency range
most sensitive to noise (3—6 kHz), compared to non-exposed people (ISO 1990).
At noise exposure levels closer to 100 dB, the mean hearing loss in the same
frequency range is estimated at 30—40 dB. There is a large individual variability in
susceptibility to NIHL, but strong evidence is lacking about susceptibility factors.
Thus, recommendations about specific limit values of susceptibility factors to
protect susceptible groups are not yet possible to give. However, several studies
show a synergistic effect between occupational noise exposure and organic solvents
(Hormozi et al. 2017). As to pre-existing hearing loss, a study showed that the
association between occupational noise exposure and hearing loss was similar in
adults with and without childhood sensorineural hearing loss (a simple additive
effect) (Aarhus et al. 2015b).

Improved regulation and more use of better protective equipment have probably
resulted in less occupational NIHL today, as compared to some decades ago. As of
today, exposed groups include, among others, the armed forces, the offshore sector,
sheet-metal workers, workshop mechanics, workers in building and construction,
and workers in agricultural settings (Engdahl and Tambs 2010).

Tinnitus and Hyperacusis

Tinnitus affects about 10% of the adult population (Bhatt et al. 2016) and may be
significantly disabling. The main risk factor is hearing loss, including NIHL; other
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risk factors include various mental and somatic health problems and aging (Baguley
et al. 2013). Hyperacusis (hypersensitivity to sound) often occurs together with
tinnitus and may also be caused by noise exposure (Chen et al. 2013). Complex
mechanisms in the central nervous system and the inner ear are probably involved in
the development of tinnitus and hyperacusis.

Stress and Distress

Occupational noise exposure has also been related to distress and stress reactions.
For example, studies of workers in open-plan offices have shown a link between
occupational noise exposure and reduced job satisfaction (Lee et al. 2016); stress,
fatigue, and impaired task performance (Jahncke and Halin 2012); and increased risk
of sickness absence (Clausen et al. 2013).

Hypertension

Some studies indicate that occupational noise exposure is associated with an
increased risk of hypertension, while a possible association between occupational
noise exposure and coronary heart disease is less certain (Skogstad et al. 2016).

Occupational Injuries

Noise in the workplace increases the risk of accidents (Picard et al. 2008), possibly
because noise exposure may lead to distraction or warning signals not being properly
heard. It has been estimated that more than one in ten work accidents can be
attributed to noise exposure at levels greater than 90 dB and NIHL (Picard et al.
2008). A case-control study in a Brazilian city found that as much as 63% of the
work accidents that took place were statistically associated with occupational noise
exposure (Dias and Cordeiro 2008).

Socioeconomic Position and Occupational Noise Exposure
Relationship Between SEP and Occupational Noise Exposure

If occupational noise is to be a cause of socioeconomic inequalities in health, there
must be a causal relationship between socioeconomic position (SEP) and occupa-
tional noise exposure, as mentioned in the introduction and shown in Fig. 1.
In other words, there needs to be social differences in the exposure. It might seem
self-evident that blue-collar workers are more exposed to occupational noise than
white-collar workers and that there would be an abundance of studies showing this,
but that does not seem to be the case.
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Studies Including SEP and Occupational Noise Exposure

Although many studies have included both SEP and occupational noise exposure
in their analyses, they rarely show the distribution of occupational noise according
to SEP. Many studies have examined the relationship between occupational noise
exposure and different health outcomes, as mentioned in section “Occupational
Noise Exposure and Health,” but they usually treat SEP as a confounder that is
adjusted for, without showing the distribution of, noise exposure according to
SEP. Other studies have examined hearing loss or other noise-relevant health
outcomes in relation to SEP (covered in the next sections of this chapter) but
hardly ever show the separate role of occupational noise exposure or its distribu-
tion according to SEP.

Social Differences in Occupational Noise Exposure

Some studies have briefly mentioned the social distribution of occupational noise
exposure, although this was not the main focus of the study. A Swedish study
(Hasson et al. 2010) found a small correlation (r = —0.17) between subjective
SES, assessed by means of a self-rating instrument, and noise exposure, indicating
a higher noise exposure in lower SES groups. Suadicani et al. (2012) found that
noise-exposed men more frequently belonged to low social classes in the Copenha-
gen Male Study. Among men who were noise-exposed for more than 5 years, 59.5%
were blue-collar workers, while the corresponding proportion among men who were
non-exposed was 45.2% (statistically significant difference). Virkkunen et al. (2005)
similarly found that no white-collar workers in their study of Finnish, middle-aged,
industrially employed men were exposed to loud noise (defined as continuous noise
>80 dB or impulse noise).

Occupational Noise Gradients May Vary

However, not all studies have found a consistent social gradient in occupational
noise exposure. Clougherty et al. (2010) found that higher-grade skilled tradesman
experienced higher noise exposures, on average, than those in lower-status jobs
within the hourly (blue-collar) workforce at a large US aluminum smelting facility,
contrary to other exposures in the same facility. In a cross-sectional study among
workers from 14 unionized worksites, Quinn et al. (2007) found that, between hourly
wage categories, those with higher wages were more likely to report noise exposure,
as opposed to most other occupational exposures. There was little variation in the
exposure reporting across the three educational categories, ranging from 26% among
workers with more than high school to 32% among workers with less than high
school. However, the study may not have been able to show large exposure contrasts
due to the selection of the study participants.
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Table 1 Self-reported occupational noise exposure among employed Norwegian men, according
to socioeconomic position (SEP), based on occupational class and education level. (Data source:
Statistics Norway’s “Survey of Living Conditions on Work Environment” 2009. (Excerpt of a table
presented in Mehlum 2013, in Norwegian))

Occupational class Education level
SEP N Noise exposed (%) N Noise exposed (%)
1 (high) 1629 3,8 571 1,2
2 746 4,8 1130 3,0
3 619 7,1 1758 16,1
4 279 16,1 440 16,6
5 (low) 1480 23,6 844 15,5
All men 4753 11,2 4743 11,1

The Role of Different Socioeconomic Indicators

Studies based on different socioeconomic indicators may not give the same results.
A Norwegian report (Mehlum 2013) showed, among employed men, a strong,
stepwise social gradient for self-reported occupational noise exposure, according
to occupational social class (five categories), as defined by Erikson-Goldthorpe-
Portocarrero (EGP) (Erikson et al. 2010), based on data from a representative
population sample of Statistics Norway’s “Survey of Living Conditions on Work
Environment” in 2009 (Statistics Norway 2009) (Table 1).

While only 3.8% among higher- and lower-grade professionals (EGP occupa-
tional classes I-II) reported noise exposure, the proportion was 23.6% among
skilled and non-skilled workers (EGP occupational classes VI-VII). The
corresponding relationship between education level (five categories) and self-
reported noise exposure was more dichotomous. Among subjects without higher
education (the three lowest education levels), approximately 16% reported noise
exposure, compared to 1-3% among subjects with university or college education
(Table 1).

Socioeconomic indicators may differ in their ability to discriminate exposures and
diseases, and an occupation-based classification system for SEP may better capture
specific job-related factors than other socioeconomic indicators, such as education or
income level (Galobardes et al. 2007).

Socioeconomic Position and Hearing Loss

Several studies have shown a relationship between SEP and hearing loss. Mostly,
SEP has been measured as education level, occupational class, or income level,
whereas hearing has been measured by self-report or by pure-tone audiometry. In the
following section, some studies that provide objectively measured hearing threshold
level according to SEP indicators will be presented.
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Social Inequalities in Hearing Loss

A large Norwegian population study showed that SEP, as measured by education
level and occupational class, was associated with high-frequency hearing loss
among men aged 41-65 years (Helvik et al. 2009). On the other hand, the study
showed no association between SEP and hearing loss among women. Another
large Norwegian study showed marked effects of occupation on hearing loss, with
the most elevated hearing thresholds in men among wood workers, miners,
linemen and cable jointers, construction carpenters and workers, seamen, and
workshop mechanics (Engdahl and Tambs 2010). A Chinese study also showed
that measures of occupation and education were associated with hearing loss in
the working-age population (He et al. 2018). The US National Health and Nutri-
tion Examination Survey (NHANES) 1999 to 2004 waves showed that lower
education and lower income were associated with hearing loss (Cheng et al.
2009), as was also reported in a study of the Hispanic/Latino population
(Cruickshanks et al. 2015), in a Korean population (Lee et al. 2015) and in an
English population (Scholes et al. 2018). Similarly, a Canadian study showed that
persons with low household income and/or educational attainment were more
likely to have hearing loss than those in higher income/education households
(Feder et al. 2015). Moreover, a WHO report describes that the incidence of
hearing loss is higher in low-income countries (WHO 2012).

Is There a Causal Relationship Between SEP and Hearing Loss?

The relationship between SEP and hearing loss could reflect reverse causality,
namely, that hearing loss leads to lower SEP. For example, prospective cohort studies
have shown an association between hearing loss and educational attainment (Idstad
and Engdahl 2019; Jéarvelin et al. 1997). In order to assess the direction of the
association between SEP and hearing loss and the underlying mechanisms, a large
well-designed longitudinal study is needed.

The Impact of Occupational Noise on Social Inequalities
in Hearing Loss

Possible Mechanisms for Social Inequalities in Hearing Loss

Although the association between SEP and hearing loss is well established, the
underlying mechanism is not well clarified. The effect of low SEP on hearing loss
may be mediated by multiple factors, such as higher noise exposure (occupational
noise, environmental noise, leisure noise), higher prevalence of smoking, cardiovas-
cular disease or diabetes, poorer hearing status at birth, or poorer access to healthcare
for ear- and hearing-related conditions.
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Evaluation of Potential Mediators of the Association Between SEP
and Hearing Loss

Some studies have evaluated the impact of potential mediators. For example, a study
of hearing loss among US adults showed that less educated participants had
increased risk of high-frequency hearing loss, even after adjustment for age, sex,
race, smoking, noise exposure (both occupational noise and leisure noise), diabetes,
and hypertension (Agrawal et al. 2008). Another study showed that after adjustment
for covariates, which were grouped into demographic characteristics, occupational
noise exposure and risk factors for cardiovascular disease, hearing loss still showed a
strong socioeconomic gradient (Scholes et al. 2018). Finally, a study that adjusted for
diabetes, hypertension, body mass index, smoking, and noise exposure from occu-
pational and non-occupational sources described that none of the factors showed
statistically significant mediation (Emmett and Francis 2015).

Evaluation of Occupational Noise Exposure as a Potential Mediator

As already mentioned, the relationship between occupational noise exposure and
hearing loss has been well documented (section “Occupational Noise Exposure and
Health”). In addition, there is higher occupational noise exposure in lower SEP groups
(section “Socioeconomic Position and Occupational Noise Exposure”). Together, this
would indicate that occupational noise exposure could be an important predictor of
socioeconomic inequalities in hearing loss. The specific impact of occupational noise
exposure on social inequalities in hearing can be tested by assessing the effect of SEP
on hearing loss with and without adjustment for occupational noise exposure. This will
give an estimate of how much of the association between SEP and hearing loss that is
mediated by occupational noise exposure. If the association is reduced after adjustment,
this indicates that occupational noise exposure is on the causal pathway between low
SEP and hearing loss (see Fig. 1, Introduction).

However, in studies of the association between SEP and hearing loss, occupa-
tional noise exposure was only adjusted for, together with other covariates of,
the association (Agrawal et al. 2008; Scholes et al. 2018; Emmett and Francis
2015). In other words, the specific mediation effect of occupational noise exposure
was not evaluated. To the best of our knowledge, no study has been specifically
designed to investigate the impact of occupational noise exposure on social inequal-
ities in hearing. However, one study has reported results on the specific mediation
effect of occupational noise exposure on occupational differences in hearing.

Engdahl and Tambs 2010, who estimated the effect of occupation on hearing threshold
level in a large Norwegian population study, described that controlling for self-reported
occupational noise exposure reduced the effect of occupation by 20-40% in men
>45 years. On the other hand, controlling for leisure-time noise did not change the effect
of occupation. Moreover, the effect of occupation was only slightly reduced after control-
ling for education and income. These results may indicate that occupational noise
exposure is an important mediator of the relationship between occupation and hearing loss.
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Unpublished analyses from the same author (Engdahl, personal communication),
using the same data material (the HUNT study) showed that the effect of education
on hearing was significantly mediated by occupational noise among men (25%) and
among women (12%). On the other hand, the effect of income on hearing was not
significantly mediated by occupational noise exposure (4% and 1% among men and
women, respectively).

Potential Effect Modification

Another potential mechanism of the relationship between SEP, occupational noise
exposure, and hearing loss is effect modification or interaction. In other words, the
impact of occupational noise exposure on hearing loss could be greater for workers in
lower-status jobs than for those in higher-status jobs. As previously described, studies
show a synergistic effect between solvents and occupational noise exposure on hearing
loss (Hormozi et al. 2017). Exposure to solvents is usually more common in lower-
status jobs; therefore, the impact of noise exposure on hearing loss might possibly be
greater for workers with low SEP. There is also some evidence that other occupational
exposures might also modify the effect of noise exposure on hearing, e.g., hand-arm
vibration (Pettersson et al. 2012), which is also more common in lower SEP workers.

Social Inequalities in Environmental Noise Exposure

A recent systematic review evaluated social inequalities in environmental
noise exposure in the WHO European Region, taking different sociodemographic
and socioeconomic dimensions into account, as well as subjective
and objective measures of environmental noise exposure (Dreger et al. 2019).
The eight included studies and their methods were very heterogenic, and different
SEP indicators were used. The authors concluded that general indices of deprivation
and social indicators at the individual level representing material aspects tended to be
associated with higher environmental noise exposure. However, multiple noise
exposures at different places (e.g., at home, at work, during leisure-time activities)
were not assessed in any of the included studies. This fact could be of particular
importance when looking at social inequalities in noise exposure, as socially
deprived people may not only live in noisier areas but also work in jobs with elevated
noise exposure. Moreover, the number of included studies per social indicator was
too low to draw general conclusions for individual SEP indicators.

Does Occupational Noise Lead to Social Inequalities in Hearing Loss?

To sum up, there is little evidence of the impact of occupational noise exposure on
social inequalities in hearing. To our knowledge, only one study has investigated the
extent to which the association between SEP and hearing loss is reduced after
controlling for occupational noise exposure (Engdahl and Tambs 2010). The study
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suggests that occupational noise exposure to a considerable extent explains the
association between occupation and hearing loss. In order to better address the
impact of occupational noise exposure on social inequalities in hearing, more studies
specifically designed to investigate this topic are needed.

Potential Consequences of Occupational Hearing Loss

Hearing loss has been found to affect participation in working life. Several studies
describe associations between hearing loss and unemployment (Stam et al. 2013;
Hogan et al. 2009), early retirement (Helvik et al. 2013), sickness absence, and
disability pension (Friberg et al. 2012). Thus, the social patterning of occupational
noise exposure and hearing loss may also contribute to socioeconomic inequalities in
work participation and social life.

The Impact of Occupational Noise on Social Inequalities in Non-
auditory Health Effects

Possible Mechanisms for Social Inequalities in Non-auditory Health
Effects

As mentioned in section “Occupational Noise Exposure and Health,” some health
outcomes, in addition to NIHL and other hearing-related outcomes, have been linked
with occupational noise exposure, such as distress and stress reactions, hypertension,
and occupational injuries. Although these outcomes may also be associated with
social position, potential mechanisms may be even less clear than for hearing-related
outcomes, for example, for hypertension. SEP, noise exposure and hypertension are
all associated; however, the effect of low SEP on hypertension may be mediated by
several factors, not only noise exposure but also smoking and other lifestyle factors
(Virkkunen et al. 2005). To further complicate the picture, it has been suggested that,
in an attempt to cope with the annoyance caused by noise, a person may smoke more
or adopt worse eating habits (Virkkunen et al. 2005). It has also been found that both
noise exposure levels and noise annoyance have effects on serum lipid levels,
independent of each other (Melamed et al. 1999), and that exposure to occupational
noise has a greater negative impact on changes in blood pressure and job satisfaction
over time among those performing complex jobs (Melamed et al. 2001), in other
words, that occupational noise interacts with the complexity of the job in having an
effect on the blood pressure.

Evaluation of Potential Mediators of the Association Between SEP
and Non-auditory Health Effects

Although some health outcomes have been found to be associated with both SEP and
occupational noise exposure, very few, if any, studies have investigated the extent to
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which the associations between occupational noise and these health outcomes are
mediated or “explained” by occupational noise exposure. Thus, the situation is no
better than for occupational noise exposure and social inequalities in hearing.

The fact that white-collar workers hardly are exposed to loud noise also compli-
cates the analyses. Therefore, blue-collar workers are analyzed separately in some
studies (Virkkunen et al. 2005; Suadicani et al. 2012). Suadicani et al. (2012) found
that the overall risk of ischemic heart disease mortality was higher among the lower
social classes in all noise exposure groups, but the risk associated with noise
exposure was not significant for either the high or low social classes. This is in
line with other studies not finding an association between occupational noise expo-
sure and coronary heart disease (Skogstad et al. 2016).

Lack of studies addressing the impact of occupational noise exposure on social
inequalities in non-auditory health outcomes indicates that studies are needed to
investigate the impact on social inequalities in non-auditory health outcomes, as well
as hearing.

Conclusion

Occupational noise exposure is common in many workplaces, particularly among
blue-collar workers, and a well-known cause of noise-induced hearing loss and
related to tinnitus and hyperacusis (hypersensitivity to sound), as well as other health
outcomes, such as distress, hypertension, and occupational injuries.

Hearing loss and many health conditions are generally more frequent in lower
socioeconomic groups. Loud occupational noise is generally also more common
among blue-collar workers, while white-collar workers are virtually unexposed.
Therefore, occupational noise exposure would seem like a plausible cause of socio-
economic inequalities in hearing and other health outcomes; in other words, occu-
pational noise could be a mediator (intermediate variable) between SEP and health.

Hardly any studies have investigated the impact of occupational noise exposure
on social inequalities in hearing, and none seems to have studied its impact on other
health outcomes. One study found that the association between SEP and hearing loss
was reduced after controlling for occupational noise exposure, suggesting that
occupational noise to a considerable extent could explain the association between
occupation and hearing loss.

The social patterning of occupational noise exposure and hearing loss clearly has
public health implications and contribute to social health inequalities. Hearing loss
also affects work participation, measured as unemployment, early retirement, sick-
ness absence, or disability pension.

Socioeconomic position and occupational noise exposure should be taken into
consideration when hearing preservation programs are developed. The burden of
hearing loss and hearing aid use are generally highest in the lowest socioeconomic
groups; thus, initiatives to detect hearing loss earlier and increase the uptake and use
of hearing aids may provide substantial public health benefits and reduce socioeco-
nomic inequalities in health and participation in social life.
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There is a lack of studies addressing the impact of occupational noise exposure on
social inequalities in health; thus, more studies specifically designed to investigate
this topic are needed.
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Abstract

Working time is a key issue in work organization, linking human capacities with
production means in a world where increasing economic competition, globaliza-
tion of labor market, new technologies, and operational strategies require contin-
uous human assistance throughout the 24 h. Shift work enables round-the-clock
activities, due not only to rigid technological constraints and provision of basic
social services but also to support commercial choices and a wider use of leisure
time. Shift work, in particular that including night work, is a significant risk factor
as it perturbs the circadian rhythms of psychophysiological functions; reduces
performance efficiency with consequent errors, accidents, and injuries; worsens
health (mood, sleep and eating troubles, chronic psychosomatic disorders); and
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hinders human relations with negative consequences on family and social life.
Tolerance to shift and night work shows a high inter-individual variability
connected to personal, family, working, and socioeconomic conditions. Shift
schedules based on ergonomic criteria, flexible working times, higher work
autonomy, social support and counselling, suitable medical surveillance, and
more balanced integration among work, environment, and society are the main
tools able to support a right evolution of homo sapiens in the 24/7 society.

Keywords

Working hours - Shift work - Night work - Sleepiness - Human error - Accident
risk - Health disorders - Temporal flexibility - Preventive actions - 24/7 Society

Introduction

Working time arrangement has become a key issue in work organization and a basic
condition linking human capacities with production means. It is connected to
increasing economic competition among companies and countries, due to globali-
zation of labor markets, development of new technologies and productive strategies,
as well as extension of social services to the general population, requiring continuous
human assistance and control throughout the 24 h.

Now, thanks to new technologies, not only the link between workplace and
working time has been broken (e.g., telework, smart working, gig economy), but
also the value of working time changes according to the different economic, social,
and health implications it may have at different hours or stages of worker’s life.
Moreover, the more the modern economy transfers its interest from tangible to
intangible goods, the more time becomes the main criterion of evaluation and profit
(“time is money”).

Thus, the boundaries between working and social time are no longer fixed and
rigidly determined by the normal daytime workday: not only are waking hours
extended to evening and night hours, but working hours have become increasingly
variable.

Shift work includes any arrangement of working hours differing from standard
daytime work, aimed at extending the operating time of companies up to 24 h a day
by succession of different work teams.

Shift and night work enable round-the-clock activities not only in connection with
rigid technological constraints (e.g., chemical and steel industry, power plants) and
provision of essential social services (e.g., hospitals, transports, electricity, telecom-
munications) but also to support productive and commercial choices (e.g.,
manufacturing, banking), as well as a wider use of leisure time (e.g., tourism,
entertainments).

Recent European statistics show that the majority of working population is
engaged in irregular or “non-standard” working hours, including shift and night
work, weekend work, split shifts, on-call work, compressed week, telework, part-
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time work, on-demand work, and extended duty periods. The standard working
week, from 7-8 am to 5-6 pm, Monday to Friday, is nowadays a condition for a
minority of workers: one in four of employed and one in ten of self-employed
people. In general, about 20% of the working population worldwide is involved in
shift work including night work (Costa et al. 2004; Messenger 2018).

Hence, shift and night work are the cornerstone of this “temporal flexibility,”
which characterizes current trends in diversification of work organization, together
with “numerical flexibility” (i.e., various forms of work contracts, temporary,
on-demand and on-call work), “productive/geographic flexibility” (i.e., outsourcing,
subcontracting), and “functional flexibility” (i.e., job rotation, job enrichment,
teamwork, multitasking, on project) (Goudswaard and De Nanteuil 2000).

There are different uses of flexible working hours among countries and compa-
nies according to different cultural and socioeconomic factors, as well as work
sectors and industrial relations, as there are advantages and disadvantages for
individuals, enterprises, and whole society (Table 1).

In general, employers are keener to view them in terms of prompt adaptation of
production systems to market demands and technological and organizational innova-
tions, while employees consider them an important tool to improve health and social
life by decreasing work constraints and gaining more job control and time sovereignty
on work-life balance. A more individual-oriented flexibility of working hours (e.g.,
part-time work, bank of hours) meets also the changing needs of employees in
different stages of life (e.g., education, family, aging) (Costa et al. 2004).

The problem is how to reach the best possible compromise by increasing the
advantages and limiting as much as possible the drawbacks for everybody, aimed at
improving human life (more goods, higher salaries, mores services, more leisure) in
the “24/7 Society” (24 h per day, 7 days per week), that never stops and requires
continuous adjustments to its evolution and organization.

Thus, shift workers are at the same time builders and victims of the 24/7 society,
as the interaction between employment status and worktime patterns may have a

Table 1 Possible advantages and disadvantages of flexible working times

Advantages Disadvantages

Worker >Possibility to meet personal needs and <Working conditions
preferences >Precarious jobs
>Job opportunities <Career opportunities
>Salary > Atypical working hours

<Time “sovereignty”
Enterprise | >Coping with fluctuations of work demands >Complexity of work

>Productivity (just-in-time, etc.) organization

>Exploitation of installations >Difficulty in management

<Costs (electricity, machines obsolescence) >Difficult industrial relations
Society >Goods available >Vulnerable work force

>Social services >Distorted competition

<Unemployment >Environmental and social

>Consumer’s convenience problems

>Living conditions >Social disparities
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different impact on worker’s health and well-being, depending on different combi-
nations of job insecurity, work intensity, time pressure, and low worktime control,
existing in permanent and temporary workers, as well as in self-employed and
employed workers.

Medical and social interest to this problem started last century and increased over
the latest decades, although Bernardino Ramazzini (1633—-1714), the “father” of
Occupational Health, in his book De Morbis Artificum Diatriba (Diseases of
Workers), had already pointed out the harmfulness of shift work, in particular
night work concerning bakers, who “work at night, so when the others sleep they
stay awake, while trying to sleep during the day like animals who escape the light:
hence, in the same town, there are men living an antithetic life in comparison with
the others.”

With reference to the World Health Organization’s definition of “health” as “a
state of complete physical, emotional, and social well-being, not merely the absence
of disease or infirmity,” shift work fits well with it as it interferes with all those
dimensions, in particular:

(a) It perturbs biological homeostasis, due to disruption of circadian rhythms of
psychophysiological functions, starting from sleep/wake cycle.

(b) It reduces performance efficiency due to fluctuations over the 24-h span, with
consequent higher risk of errors, accidents, and injuries.

(c) It worsens health both in the short term, through disturbances of mood, sleep and
eating habits, and in the long run through chronic neuropsychological, digestive,
metabolic, cardiovascular and reproductive disorders, and probably cancer.

(d) It hinders human relations with consequent negative influences on family and
social life.

Studies and research carried out in last decades concerning the relationships
among working hours, health, and well-being show the negative consequences
deriving from uncontrolled globalization, inaccurate implementation of new tech-
nologies, and not human-centered working time organization, with consequent high
economic and social costs for individual, enterprise, and whole society (Birth 2007,
Costa 2001).

Interference on Biological Homeostasis

Staying awake at night and trying to sleep during the day are not a physiological
condition for diurnal creatures like humans, who have connected wakefulness and
activity with daylight, and rest and sleep with night. This social behavior is
supported by the rhythmic fluctuation of body functions (neuropsychological, met-
abolic, digestive, cardiovascular, etc.) throughout the 24 h (“circadian rhythms”
from Latin “circa diem”), with higher levels during the day and lower during the
night.
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The perturbation of sleep/wake cycle is a significant stress for the endogenous
regulation of biological circadian rhythms, which is driven by the biological master
clock, located in the suprachiasmatic nuclei (SCN) in the hypothalamus, and syn-
chronized to the 24-h cycle by environmental cues, namely, the light/dark cycle,
through non-vision-related photic stimuli from retinal ganglion cells with high
sensitivity to light (particularly in the blue visible range). The SCN, via the superior
cervical ganglion, regulates melatonin secretion by the pineal gland, which is
inhibited by light exposure, while it increases during the dark period (with peak
between 2 am and 5 am), indicating the “biological night” (Roennenberg et al. 2007).

Shift work, in particular that including night work, obliges workers to modify
their normal sleep/wake cycle and related circadian settings according to changing
periods of activity. Such “adjustment” entails a progressive phase shift of body
functions, which increases with the number of successive night shifts but seldom
or never reaches the complete inversion, particularly in case of more common
rotating (weekly or faster) shift schedules, being invariably frustrated by the constant
changeovers. On the other hand, in case of permanent night work, the adjustment
may be almost complete only if the inverted sleep/wake cycle is maintained even on
rest days.

The misalignment or disruption of circadian rhythms (period, phase, amplitude,
mean level) of body functions is responsible for the so-called “jet lag” syndrome,
being similar to that occurring after transmeridian flights, characterized by feelings
of fatigue, sleepiness, insomnia, digestive troubles, irritability, poorer mental agility,
and performance efficiency. It takes few days to recover, depending on direction
(clockwise or counterclockwise), extent and duration of phase shift imposed, as well
as on personal characteristics and coping strategies.

Sleep suffers both in quantity and quality according to timing of duty and rest
periods, environmental conditions, and worker’s characteristics, habits, and behav-
iors (e.g., age, gender, chronotype, commuting times, family, and social commit-
ments). After the night shift, the worker has to sleep during the normal rising phase
of circadian rhythms (cortisol in primis) which sustains wakefulness. This makes it
difficult to fall asleep, and sleep is shortened by 1-4 h and less restorative, being
more fragmented, with reduction of stage 2 and rapid eye movement sleep, and
perturbed in its normal sequence of stages. This is also due to unfavorable environ-
mental and housing conditions, in particular as concerns disturbing noises and
lighting. Even in early morning shifts, sleep can be greatly reduced (mainly the
REM phase), due to the truncation of its last part, usually not compensated by a
corresponding advance of bedtime the previous night, due to family ties and social
habits (Akerstedt 2003; Sallinen and Kecklund 2010; Boivin and Boudreau 2014).

Therefore, severity of sleep deterioration may vary according to timing and
sequence of shifts, position and duration of intervals, and rest periods, which can
become very critical in case of “quick return,” that is, a too fast counterclockwise
rotating shift schedule, having morning shift immediately after afternoon shift, and
followed by night shift in the same day.

As a matter of fact, sleep disturbances are complained by the majority of shift
workers. According to Akerstedt (2003), three out of four people who work at night
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complain about sleep disorders that can be defined as insomnia according to Swedish
standard criteria.

The diagnosis of “shift-work sleep disorder” (SWSD) has been defined by the
International Classification of Sleep Disorders as “a primary symptom of either
insomnia or excessive sleepiness that is temporally associated with a work period
that occurs during the habitual sleep phase, and not attributable to other sleep
disorders or medical conditions.” It has shown a differential prevalence of 14.1%
and 8.1% for night and rotating shift workers, respectively, as compared to day
workers, in a US community survey of more than 2500 workers, aged between
18 and 65. Moreover, shift workers with SWSD show higher absenteeism and miss
significantly more family or social activities in comparison to day workers with
insomnia or excessive sleepiness (Drake et al. 2004).

According to more recent epidemiological studies on different work sectors,
workers screened positive for excessive wake time sleepiness and insomnia related
to shift work ranged from 32.1% to 53.9% as compared to 10—-15% of day workers
(Wickwire et al. 2017). It has been also reported that highly sleep reactive individ-
uals to stress show a five times greater risk of developing SWSD after transitioning
to rotating shifts (Kalmbach et al. 2015).

Impaired Performance Efficiency, Errors, and Accidents

Both homeostatic (time elapsed since waking) and circadian (sleep/wake cycle)
processes interact in determining the fluctuation of vigilance and performance
efficiency over the waking day, and even more so at night. During a normal day
after a night sleep, alertness is high in the morning and early afternoon and
progressively decreases during late afternoon and night hours, while conversely
sleepiness increases, due to the circadian drop of most psychophysical functions
and the extension of time awake.

Many studies on sleep deprivation have documented that having less than 5 h
sleep in the preceding 24 h, as well as less than 12 h in the preceding 48 h, increases
the risk of a significant performance impairment. The decrement of cognitive
psychomotor performance after 17 h of sustained wakefulness is comparable to
that observed at a blood alcohol concentration of 0.05%, which is the legal limit
for driving in most countries (Dawson and Reid 1997).

Therefore, the association of circadian disruption and sleep deprivation is respon-
sible for high levels of sleepiness and fatigue during shift work, in particular at night,
which further increases in case of cumulative sleep deprivation due to more consec-
utive night shifts. This results in greater propensity to errors, incidents, and injuries,
by interacting with organizational factors, such as environmental conditions (dim
light, less hectic), workload (time on task, work pacing, monotony), and time
pressure (Jehan et al. 2017).

In industry, in 3 x8-h shift systems with comparable working conditions, the
relative risk of accidents has been estimated to increase of 18% in afternoon shift and
30% in night shift, as compared to morning shift. Moreover, the risk increases over
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consecutive night shifts, being about 6% higher in the second, 17% higher in the
third, and 36% higher in the fourth night (Folkard and Tucker 2003). Shift length is
also a relevant factor for fatigue-related accidents. According to several studies
reporting an almost exponential increase of accidents after the 8th hour of work, it
is possible to estimate a 13% and 27% increased risk associated to 10-h and 12-h
shifts, respectively (Knauth 2007, Lombardi et al. 2010).

In the transport sector, fatigue and lapses of attention due to sleep deprivation are
key risk factors in road and railway accidents involving professional drivers. It has
been evidenced that drowsy drivers often are not aware of their risky conditions and
not able to take the appropriate actions to avoid an accident, as they frequently drive
with closed eyes for few seconds (microsleep episodes). Thus, “single vehicle”
accidents on roads have the greatest probability of occurring at night or in the
early morning, even when traffic density has been controlled (Philip and Akerstedt
2006; Smolensky et al. 2011). Also in train drivers and railway traffic controllers,
severe sleepiness has been recorded in 50% of night shifts and 15-20% of morning
shifts, and the risk of severe sleepiness is 6—14 times higher in night shift and about
twice as high in morning shift as compared with day shift (Hirma et al. 2002).

Regarding hospital health care, both physicians and nurses, engaged in shift and
night work and for prolonged duty periods, show significant negative effects on
cognitive, behavioral, and psychomotor performance with increased risk of clinical
errors such as to hinder patients’ safety and health. Among physicians, several
studies reported significantly higher injury rates from biological accidents in night
shifts, doubled rate of motor vehicle crashes while driving home after night and
extended work shifts, and wrong drug administration and errors in clinical evalua-
tion of critically ill patients, due to fatigue and drowsiness. Even nurses working
rotating schedules have been recorded to be nearly twice as likely to report commit-
ting a medication error and falling asleep at least once during their work shift. A
significant association was also found among errors in drug administration, shift
work, and age, as well as among incorrect operation of medical equipment, excessive
daytime sleepiness, and age. Several studies also showed an association among
nurses’ staffing levels, prolonged or irregular working hours, and patient mortality
or adverse outcomes (Costa 2014).

It is worth mentioning that the “human error” connected to shift scheduling and
fatigue due to sustained operation have been cited as important contributory factor in
many overnight flight, ship, industrial, and environmental disasters occurred in latest
decades: e.g., Three Mile Island (1979) and Chernobyl (1986) nuclear power plants
radiation release, leakage of toxic chemicals in Bhopal area (1984) and in Rhine
waters (1986), explosion of Challenger space-shuttle (1986), Exxon Valdez tanker
shipwreck with oil spill (1989), sinking of Estonia ferry (1994), and petroleum
freight train derailment in Quebec (2013) (Reinberg et al. 2015).

In the USA, in the year 1988, it has been estimated that 52% of work accidents
were potentially related to sleepiness, with associated 5565 fatalities and 945,000
disabling injuries, creating a cost of $24.7 billion. The accidents occurred during the
hours of maximum sleepiness (i.e., between 2:00 to 7:00 am and 2:00 to 5:00 pm,
i.e., 33% of the 24-h day), accounted for 36.1% of fatal accidents and 41.6% of total
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accidents. A significant contribution was certainly given by shift and night work
considering that about 25% of working Americans were engaged in shift work and
6% in night shift work (Léger 1994). The same happens for the increasing preva-
lence and costs, direct and indirect, of insomnia worldwide, including comorbidities,
injuries, lost productivity, and absenteeism: regarding the latter, insomnia was
recorded as the most predictable factor for absenteeism at work among 36 variables
taken into consideration (Léger and Bayon 2010).

Health Disorders

An increasing amount of epidemiological studies show that shift and night work may
cause severe long-term effects on health, with consequent high economic and social
costs for both workers and society.

Shift workers frequently complain of irritable, nervous, anxious, or depressed
mood in relation to more stressful working conditions and greater difficulties in
family and social life. In the long run, this may cause persistent sleep disorders,
chronic fatigue, anxiety, and depression, requiring the administration of psychotro-
pic drugs (Bara and Arber 2009).

Shift workers show a higher prevalence (20-75% vs. 10-25% of day workers) of
digestive troubles (dyspepsia, gastric pyrosis, constipation, or diarrhea) and have on
average a 2 to 5 times higher prevalence of gastrointestinal disorders, namely,
gastroduodenitis, peptic ulcer, and irritable bowel syndrome. This is a consequence
of the mismatch between mealtimes and circadian digestive functions with related
hormonal secretion (e.g., ghrelin, leptin, insulin), as well as to changes in food
quality (often prepackaged food) and increased assumption of stimulating drinks,
which interact in perturbing the complex hierarchical organization between central
biological clock and peripheral clocks in the liver, adipose, and muscle tissues
(Knutsson and Boggild 2010).

Consequently, a higher prevalence of metabolic disturbances, such as
dyslipidemias, overweight, metabolic syndrome, and type 2 diabetes, which are
risk factors for cardiovascular diseases, has also been reported (Gronfier et al.
2016). A 20 to 40% increased risk of coronary heart diseases has been recorded by
several studies in shift workers as compared to day workers (Torquati et al. 2018).
On the basis of prevalence of shift workers in adult working population in Canada,
an attributable risk for shift work of 7.0% for infarction and 7.3% for coronary events
in the entire population was also estimated (Vyas et al. 2012).

Several pathways, including direct and indirect physiopathological mechanisms,
are involved in the causal association between night shift work and cardiovascular
diseases (in particular hypertension and ischemic heart disease) and are related to:

(a) Physiological stress, connected to elevated indices of inflammation and coagu-
lation (homocysteine, fibrinogen), changes in autonomic cardiac control
(increased heart rate variability), and hormonal responses (HPA axis)
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(b) Psychological stress, due to more stressful working conditions, work-life con-
flicts, and poor recovery from work

(c) Behavioral stress, related to sleep deprivation and unhealthy lifestyles (smoking,
unbalanced nutrition, poor physical activity) (Puttonen et al. 2010)

“Shift work that involves circadian disruption” has been classified as “probably
carcinogenic to humans (Group 2A)” by the International Agency for Research on
Cancer (Straif et al. 2007), on the basis of “limited evidence in humans for the
carcinogenicity of shift-work that involves night work” and “sufficient evidence
in experimental animals for the carcinogenicity of light during the daily dark
period (biological night).” The suggested mechanisms, by which circadian dis-
ruption may damage the cell cycle regulation and favor induction and/or promo-
tion of malignant tumors, concern multilevel endocrine changes connected with
suppression of melatonin secretion by exposure to light at night, epigenetic
changes of clock genes that regulate the timing of biological functions, and
deficiency of immune surveillance also related to chronic sleep deprivation.
This assessment was essentially related to breast cancer in women with long
experience of shift and night work (>20 years), while conflicting results have
been reported for other organs (prostate, ovary, lung, pancreas, colon, bladder,
skin, lymphopoietic). In recent years an increasing number of studies and meta-
analyses have been published which, despite some limitations in assessing expo-
sure and controlling confounding factors, tend to confirm the concern about breast
cancer, while they are still limited and inconclusive for other organs or systems
(Gronfier et al. 2016). In the second evaluation carried out in June 2019, IARC
Working Group concluded “there was limited evidence that night shift work
causes breast, prostate, and colorectal cancer» and confirmed its classification as
“probably carcinogenic to humans (Group 2A)” (Ward et al., 2019).

For women shift workers, many studies have reported a higher prevalence of
disorders of menstrual cycle, premenstrual syndrome and menstrual pains, miscar-
riage rates, and impaired fetal development, including preterm birth and low birth
weight (Nurminen 1998).

Shift work may also increase the toxicological risk in relation to the circadian
fluctuation of metabolic processes of detoxification and elimination of chemical
substances, to which shift workers may be exposed at different times of day and
night (Smolensky et al. 2019). On the other hand, it may also hinder the efficacy of
medicaments which require a precise timing of administration and a stable life
regimen for the control of some chronic health disorders quite frequent in the general
population (i.e., diabetes, hypertension, endocrine dysfunctions).

Economic costs of shift work-related health disorders are certainly relevant,
taking into account the combined effects of lost productivity, disability, and
existential damage, but difficult to quantify. In the USA, the extra cost due to
irregular work hours has been estimated in about $4 billion per year for coronary
heart diseases and $2 billion more per year for gastrointestinal and psychoneu-
rotic disorders and the management of other chronic illnesses (Moore-Ede
1993).
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Family and Social Life

Shift and night workers are frequently out of phase with the society, as most family
and social activities are planned according to day-oriented rhythms of general
population. Work, leisure, and sleep times usually assume different values according
to social timetables: late afternoon and evening hours, as well as weekends, are the
most desirable for social contacts and leisure activities.

Shift workers find it more difficult to combine their times as “producers” and
“consumers,” particularly when their leisure activities involve the integration of
many people into organized groups (e.g., sport teams, civic groups, political, and
cultural organizations) and require regular contacts. Thus, shift work may lead to
some degree of social isolation or marginalization.

Moreover, shift workers experience the conflicts between their time budgets and
the complex coordination of individual times of family members, as family life can
vary greatly according to different phases of family cycle (e.g., marital status,
number and age of children, elderly cohabiting relatives), distribution of duties
among members (official job, housework, moonlighting), and timetables of commu-
nity services (i.e., schools, transports, shops, etc.) (Loudoun and Bohle 1997,
Grzywacz 2016).

These problems are further complicated when both partners are shift workers and
can have negative effects on parent’s roles and relationships, as well as children’
education. Time pressure is a constant condition for those who have high family
burdens or complementary duties. It must also be considered that reduced fertility
and higher abortion rates may be a consequence of personal choices of women
forced to choose between motherhood and employment, due to difficulties in
managing irregular living patterns. It is obviously impossible to quantify the costs
of losing a child or forced resignation from maternity considering their existential
significance not only for women but also for society and mankind in general.

Such social problems are often more felt than the biological ones and may be the
main cause of maladaptation to shift work, playing an important role on develop-
ment of psychosomatic disorders.

On the other hand, shift workers are obliged to learn how to use daytime periods
more positively. Shift work gives more flexibility to those who enjoy solitary
activities (e.g., hobbies) or in the case of women who prioritize family and domestic
duties over personal leisure time.

Shift work may be better tolerated by workers who are able to find more
opportunities for private needs or simply to enjoy longer intervals of free time
between shift cycles (e.g., the youngsters). For these reasons some more stressful
shift systems in terms of biological effect, that is, those based on counterclockwise
fast rotation with quick changeovers or on 12-h shifts are often preferred for their
long off-duty periods (Pisarski et al. 2008).

Thus, the well-known trade union slogan “Eight hours’ labour, Eight hours’
recreation, Eight hours’ rest,” coined at the beginning of the nineteenth century in
order to avoid long and demanding working hours and to achieve a fair balance in
human activities, is now undergoing a profound reflection, not only with regard to
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quantitative relationships in terms of position, duration, and sequence but also for
qualitative aspects and mutual interference between work and social life.

Factors Affecting (Mal)adaptation and (In)tolerance to Shift Work

There is a high inter-individual variability in tolerance to shift work, as the process of
(mal)adaptation or (in)tolerance may have different speed and intensity among the
persons, according to different personal characteristics, as well as to working and
social conditions they deal with and may change along the working life. Conse-
quently, health troubles and disorders can manifest in different life periods, with
different degrees of severity and duration, and sometimes in an alternating way.

Personal Characteristics

Aging people can face increasing difficulties in coping with irregular work and
living patterns due to several factors related to (a) weakening of the circadian system,
resulting from molecular and functional changes in the central biological clock, that
makes the organism more prone to internal desynchronization; (b) progressive
tendency to a phase advance of circadian rhythms; (c) slower circadian adjustment
over successive night shifts; and (d) reduction of sleep duration and quality, resulting
in less recovery and greater sleepiness during waking hours. Alertness and perfor-
mance efficiency of elder workers suffers more from homeostatic than circadian
process; moreover, health deterioration with increasing age may be more pro-
nounced in shift workers due to chronic fatigue and sleep deprivation. This can
favor age discrimination or unequal treatment at workplace of elder workers and
increased social problems in a progressively aging society. On the other hand, we
have also to consider that aging shift workers may develop better coping strategies,
mainly in terms of work commitment, more regular life regimen, more satisfactory
job positions, better housing conditions, and fewer domestic constraints (Costa and
Di Milia 2008).

Subjects having the characteristics of “morningness,” that is, most awake and
functional in early morning hours due to their advanced phase position of circadian
rhythms, face more difficulties in short-term adjustment to night work compared to
“evening” types, more awake and functional during the late afternoon or evening
hours for their delayed circadian phase position, which partially compensate the
through of biological functions at night. Conversely, “morning” types cope better
than “evening” types with early morning shifts (Folkard and Hunt 2000).

Also individuals with a less stable circadian structure, and more susceptible to
internal desynchronization, show a poor tolerance, characterized by persistent
fatigue, sleep and mood disturbances, and regular use of sleeping pills (Reinberg
and Ashkenazi 2008).

Moreover, people with high levels of neuroticism, or with rigid sleeping habits
and lower ability to overcome drowsiness, may have more difficulties in their



218 G. Costa

adaptation to irregular work schedules (Saksvik-Lehouillier et al. 2012). On the
other hand, good physical fitness and a strong commitment to shift work may favor a
better tolerance (Harma 1996).

Family and Living Conditions

Difficulties in family and social life are often perceived by shift workers as more
important than those linked to the biological sphere, and frequently they are the main
cause of intolerance, since in turn they can act as additional risk factors for psycho-
somatic disorders.

Marital status and happiness, number and age of children, cohabitation with old
and/or sick people, housing location, and comfort (e.g., rooms protected from
disturbing noises) have been shown to concur significantly in acceptance and
tolerance to shift work. Support from family and friends at home, as well as from
co-workers and supervisors at work, has been proved to mitigate negative effects and
to enhance adaptability and tolerance (Kogi 2001). The partner’s job (above all if a
shift worker too) and the organization of social services (in particular school
timetables, shop hours, public transport) are factors able to change dramatically
their tolerance. It has been noted that family’s attitude toward the shift worker can act
either positively, by activating a process of slight “self-adjustment” to the shift
worker’s timetables (mainly in case of women), or negatively by isolating the shift
worker (mainly in case of men) periodically from family context. Even tradition of
shift work within a community can significantly promote tolerance, as the social
organization is more closely linked to working hours (Loudoun and Bohle 1997;
Pisarski et al. 2008).

Working Conditions

Shift and night work may be variously associated with different types of employ-
ment and work sectors. Workload and content may notably differ between shift and
day workers even within the same job, particularly with regard to job demand,
control and autonomy, and work-life conflicts.

All that has a significant impact on job satisfaction, psychological well-being, and
family-work balance.

It has been evidenced that a more individually oriented flexibility of working
hours is associated with higher levels of health, work satisfaction, and family life,
whereas a more company-oriented flexibility may have more negative effects.
However, the result of their interaction may depend and largely differ for personal
manifestations and time of occurrence in the worker’s life (Costa et al. 2006; Janssen
and Nachreiner 2004).

Regarding shift systems in particular, there are thousands of different shift
schedules which may have a quite different impact on worker’s health, safety, and
social life, according to (i) presence and amount of night work; (ii) duration of shifts
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(mostly 8 h but may range from 4 to 12 or more hours); (iii) if they are fixed or
rotating, regularly or irregularly; (iv) number of workers/crews who alternate during
the working day (e.g., 2x8 h, 3x8 h, 4x6 h or 2x 12 h rotas); (v) speed (“fast,” i.e.,
up to three shifts in a row, or “slow,” i.e., four or more shifts in a row) and direction
(clockwise or counterclockwise) of shift rotation; and (vi) start and end time of duty
periods (i.e., start between 4 and 8 am for morning shift, and between 6 and 12 pm
for night shift). These aspects will be re-examined in section “Preventive and
Compensative Measures.”

Socioeconomic Conditions

The organization of working hours may be similar in developing, industrialized, and
post-industrialized countries, but their historical, cultural, and socioeconomic back-
ground makes the impact on health, safety, and well-being quite different.

In many developing countries, the effects of night work on health and safety are
aggravated by unfavorable social conditions, such as low education, low economic
level, malnutrition, poor housing, scarce social and health services, lack of social and
labor protection, labor market restrictions, and discrimination. Moreover, shift work
is often associated with long working hours and poor working conditions, such as
environmental pollution, heavy workload, low qualification, and inadequate trans-
portation facilities (Ong and Kogi 1990; Fischer 2001).

In the industrialized countries with high immigration levels, minority ethnic
groups are often engaged in jobs with low pay and worse working conditions,
including more shift and night work, with consequent negative impact also on leisure
activities and social integration.

Preventive and Compensative Measures

Particular attention must be paid to the organization of shift schedules taking into
account not only economic reasons but giving priority to workers’ conditions, in
particular with regard to human physiology, psychological and social problems, and
possible negative effects on health and well-being, as stated by international insti-
tutions (i.e., International Labour Organization Convention no. 171/1990 and Rec-
ommendation no.178/1990, European Parliament Directive 2003/88/EC).

The main guidelines for designing shift systems according to ergonomic criteria
(Knauth and Hornberger 2003) are:

(a) Quickly rotating shift systems are better than slowly rotating systems, since they
interfere less with circadian rhythms and limit cumulative sleep deficits.

(b) Clockwise rotation (morning/afternoon/night) is preferable to counterclockwise
(afternoon/morning/night), since it follows the endogenous circadian periodism
(which is slightly longer than 24 h in conditions without external environmental
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cues), avoids quick changeovers, and allows longer rest periods for immediate
recovery.

(c) Too early start of morning shift should be avoided in order to reduce the
truncation of sleep and consequent sleepiness and fatigue.

(d) Prolonged work shifts (9—12 h) should only be contemplated when workload is
suitable, i.e., with adequate pauses and timing to minimize fatigue accumulation
and exposure to toxic substances.

(e) Shift systems should be regular and ensure as many free weekends as possible, to
allow people to plan and enjoy their social and leisure time more conveniently.

(f) Permanent night work can be acceptable only for exceptional work situations,
which require a complete adaptation to night work to ensure maximum safety
levels.

(g) Flexible working hours should be promoted in order to meet workers’ needs and
preferences.

However, it is worth emphasizing that there is no “best” shift system to recom-
mend in general, but each shift schedule should be tailored according to the different
job activities and demands, as well as to the characteristics, social habits, and cultural
background of workers involved. This implies a careful strategy for planning shift
rotas, which requires workers’ participation in their analysis, design, implementa-
tion, and assessment. This is of paramount importance, not just to get directions from
those who have direct experience of the problem but also to promote the right
motivation for accepting the changes and, consequently, improving their psycho-
physical tolerance.

Furthermore, many interventions can be implemented to counteract the draw-
backs. However, but it must be considered that the “counterweights” are only aimed
at compensating for the disadvantages (i.e., monetary compensation, improved
general working conditions), whereas the “counter-values” are correctly aimed at
risk containment, through reduction of working hours and/or night work, more rest
days or extra time off, additional breaks for meals and naps, sleeping and canteen
facilities, social support (e.g., day nursery, transports, extended school and shop
hours, better housing), health surveillance, physical and psychological training,
transfer to day work after a certain number of years, and early retirement.

Proper education and counseling are key issues in this regard. Managers in charge
of working time organization must understand which may be the negative conse-
quences on worker’s health and performance, hence also on absenteeism, produc-
tivity, and company costs, in order to plan the best working time agreement and
workers’ management. Workers need to understand which problems and disorders
are related to shift and night work and which are the best coping strategies to prevent
or limit them, in particular with reference to sleep hygiene, diet, physical fitness,
stress management, (ab)use of medicaments, light exposure, and off-job activities
(Kogi 2001; Pallesen et al. 2010).

Regarding health surveillance, it must be taken into account that there are many
pathological conditions, either directly associated with shift and night work, as
abovementioned, or independent of them, which can be a potential contraindication
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for shift and/or night work. This is the case, in particular, of persistent sleep
disorders, severe gastrointestinal and cardiovascular diseases, neuropsychic syn-
dromes, metabolic and hormonal dysfunctions, chronic renal impairment, and can-
cer. They must be carefully evaluated during the process of assessing fitness for work
in terms of severity and possibility of appropriate therapy, with any limitations
and/or prescriptions on a temporary or permanent basis (Costa 1998).

Conclusions

The aforementioned testifies to the severity of this risk factor on human health and
well-being both from the psychophysical and social point of view, starting from
disruption of biological circadian rhythms and sleep/wake cycle, passing through
impaired performance efficiency and family and social life, and ending in several
psychosomatic disorders.

Both professional and nonprofessional stressors, as well as cognitive and behav-
ioral coping efforts and strategies, interact to determine the complexity of the
problem and the difficulty in managing factors belonging to work, personal, and
social dimensions.

These interferences are complex and multifaceted in their origins and temporal
manifestations; hence, the more holistic the approach is, the greater the possibilities
to better understand the problem and, consequently, to adopt the right preventive and
corrective strategies at the best “cost/effectiveness” ratio for both workers and
communities. This requires the integrated involvement of several domains that
describe human life, such as physiology, psychology, sociology, ergonomics, eco-
nomics, politics, and ethics.

Arrangement of shift schedules according to ergonomic criteria, adoption of more
flexible working times, greater autonomy and control of work organization and
conditions, more compensations in terms of social services, job, and career oppor-
tunities, suitable counselling and training, appropriate medical surveillance, as well
as a more balanced integration among work, environment, and society, are the main
tools capable of supporting a right evolution of homo sapiens in the 24/7 society.
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Abstract

This chapter focuses on the difficulty locating work that is consistent with one’s
needs, abilities, values, and interests and its consequence for workers’ mental
health. More specifically, the concept of “volition” is entered in research on
mental health consequences of working hours. Volition, in this context, means
the degree to which workers are able to work their preferred number of working
hours. To describe work hours that are not in line with one’s preferences, the
concepts of under- and overemployment are used. Firstly, a short literature review

Deborah De Moortel is a FWO [PEGASUS]? Marie Sktodowska-Curie Fellow. Her research has
received funding from the FWO and European Union’s Horizon 2020 research and innovation
programme under the Marie Sktodowska-Curie grant agreement No 665501

D. De Moortel (b))
Interface Demography, Department of Sociology, Vrije Universiteit Brussel, Brussel, Belgium

Research Foundation Flanders, Brussels, Belgium

Institute of Medical Sociology, Medical Faculty, Heinrich-Heine-University Diisseldorf,
Diisseldorf, Germany
e-mail: deborah.de.moortel@vub.be

© Springer Nature Switzerland AG 2020 225
T. Theorell (ed.), Handbook of Socioeconomic Determinants of Occupational Health,

Handbook Series in Occupational Health Sciences,

https://doi.org/10.1007/978-3-030-31438-5 5


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-31438-5_5&domain=pdf
mailto:deborah.de.moortel@vub.be
https://doi.org/10.1007/978-3-030-31438-5_5#DOI

226 D. De Moortel

on under- and overemployment conceptualizations and measures is given. After-
wards, three relevant empirical questions are answered: (1) whether the length of
the working hours is a determinant for mental health or whether the involuntary
nature of working hours is harmful to mental health; (2) whether family- and
work-related resources are important for the health impact of under- and over-
employment; and (3) whether a narrower interpretation of “volition,” comparing
solely the discrepancy between actual and preferred working hours, is a determi-
nant of health. In this chapter, it becomes clear that the conceptualization and
measurements of under- and overemployment are extremely heterogeneous.
Moreover, it is hours mismatch rather than the actual number of hours that is
detrimental for health.

Keywords

Health - Well-being - Working hours - Mismatch

Introduction

Time is a resource for good health (Strazdins et al. 2016). People need time to
exercise, to eat healthy food, to build strong and supportive relationships, to earn an
income, to visit a doctor, etc. (Strazdins et al. 2016). A lack of time results from
competing demands. For workers, the most obvious competing demands are those
between paid and unpaid work. Individuals need both work and leisure time. Work
time offers health-promoting resources, including an income, occupational status,
social networks, and benefits (Kleiner et al. 2015). Work provides individuals with
structure in their daily lives, social contacts, a sense of collective purpose, status, and
activity (Jahoda 1981). In contrast, leisure time offers opportunities for recovery,
socializing with family, etc. Unsurprisingly, paid work needs to be “balanced” with
other parts of life for an individual to gain a good health.

Research on the intersection of work and private life is faced with changes in the
experience of time, both at work and at leisure activities. Many scholars have
observed changes in individual values and norms related to work and leisure time
(Cogin 2012; O’Carroll 2014). These tendencies are partly driven by demographic
changes, namely, the rise in dual-earner couples and single parent households
(Greenhaus and Powell 2006). The preference for achieving better trade-offs
between time and money is rising (Cogin 2012). Among generation Y, leisure is
becoming the most valued use of time (Cogin 2012). A blurring of traditional gender
roles is also noticed, with men wanting to be a more involved father, husband/
partner, and son (Aumann et al. 2011).

Yet, not only individuals’ values and norms are changing; the organization of
work time is also altering. “Standard” working hours (i.e., working from 9 to 5) are
under pressure. Due to, among others, the rise in the service economy, many jobs
require more diversified and flexible working-time arrangements. Unpaid overtime
and boundaryless work are on the rise (O’Carroll 2014). Change in the length of
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work hours is used as a flexibility strategy by employers (Anderson and Winefield
2011). Although the majority of contemporary paid jobs are still full-time
(Eurofound 2016), part-time employment is frequently used as a flexibility strategy
by employers to change labor supply with costumer demand (Anderson and
Winefield 2011). As a consequence, scholars raise concerns about whether people
are adopting part-time jobs because they have no choice (Anderson and Winefield
2011). Overtime and long hours might also be done unwillingly. Within high-skilled
professional jobs, the sensation of “constant availability” and the blurring of the
boundary between paid work and personal life are becoming the norm (Eurofound
and ILO 2017; O’Carroll 2014).

Because of these tendencies, a growing group of scholars argue that the concept of
“volition” needs to be entered in research on health consequences of working hours
(Baslevent and Kirmanoglu 2013; Maynard and Feldman 2011; Reynolds 2003). These
authors focus on the difficulty locating work that is consistent with one’s needs,
abilities, values, and interests (Allan et al. 2016). To describe work hours that are not
in line with one’s preferences, the concepts of under- and overemployment are used.
Although there are divergent definitions, generally under- and overemployment refer to
having work hours that are less and more than one’s preferences, respectively. Under-
and overemployment have been recognized as a problem faced by increasing numbers
of individuals in high-income countries around the world (Hiemer and Andresen 2019;
McKee-Ryan and Harvey 2011).

The first section of this chapter gives a short literature review on under- and
overemployment conceptualizations and measures. Thereby, it becomes clear that
the conceptualization and measurements of under- and overemployment are
extremely heterogeneous. Secondly, we discuss the underlying mechanisms
explaining the link of under- and overemployment with mental health. Low schedule
control, defined as the inability to realize one’s preferences, is discussed as the main
stressor linking under- and overemployment to poor mental health and well-being.
Afterwards, we discuss some studies on under- and overemployment and men-
tal health in more depth. Three relevant empirical questions are answered: (1)
whether the length of the working hours is a determinant for mental health or
whether the involuntary nature of working hours is harmful to mental health; (2)
whether family- and work-related resources are important for the mental health
impact of under- and overemployment; and (3) whether a narrower interpretation
of “volition,” comparing solely the discrepancy between actual and preferred work-
ing hours, is a determinant of mental health. We end this chapter with a conclusion
and some ideas for future research.

Defining Underemployment and Overemployment

Overemployment is generally conceptualized as a preference for less work hours
(Golden and Gebreselassie 2007). In contrast, underemployment is actually a broad
and multidimensional term (Feldman 1996). The concept of underemployment has
been introduced around the 1950s by economists as a reaction to the sole focus, in
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labor market research, on unemployment and employment. At that time, the term
was mostly used to describe employment situations where the employed population
is not fully utilized, i.e., part-time employment (Berdecia and Jaffe 1955). With the
growing interest of behavioral scientist, “underemployment” evolved into a broader
term and from a unidimensional to a multidimensional term (Feldman 1996).
Nowadays the term describes a whole range of different labor market situations,
ranging from inadequate employment relative to some societal standard (e.g., part-
time versus full-time work or temporary versus permanent work) to inadequate
employment relative to individuals’ preferences or needs (e.g., working less hours
than preferred or overeducation). Maynard and Feldman (2011) describe underem-
ployment along three dimensions: (a) time-related underemployment (e.g., involun-
tary part-time work and involuntary temporary work), (b) skill-related
underemployment (i.e., overeducation, overqualification, and involuntary employ-
ment outside of educational credentials); and (c) income-related underemployment
(i.e., underpayment).

Yet, studies using the concept of “volition” when examining working hours (e.g.,
comparing workers actual and preferred work hours) are a strand of research on its own
and can be found using the following overarching terms: “work hour constraints” (Bell
et al. 2011), “work hour congruence” (Lee et al. 2015), “work hour deviations”
(Baslevent and Kirmanoglu 2013), “work hour mismatch” (Pagan 2017; Reynolds
2003), and more recently “employment discrepancy” (Allan et al. 2016). These studies
have in common that they investigate whether workers prefer to work less (i.e.,
overemployment) or more (i.e., underemployment) than their actual working hours.
Each of the abovementioned terms have in common that they refer to the perceived
employment situation: whether employees’ individual perception of work hours is
matched, under- or overemployed (Hiemer and Andresen 2019). When using the
terms under- and overemployment in this chapter, this general definition is referred to.

To date a bulk of research on under- and overemployment has been published
(Baslevent and Kirmanoglu 2013; De Moortel et al. 2017; Reynolds 2003). Although,
in general, the terms refer to working less or more than preferred, there are almost as
many operational definitions as there are researchers studying it (Friedland and Price
2003). There are divergent wording and formats of the questions used to measure
under- and overemployment (Hiemer and Andresen 2019; Maynard and Feldman
2011). To illustrate, under- and overemployment are either operationalized (1) as a
state in which employees work longer than preferred or wish to increase their working
hours, (2) as a state in which an employee wants to work more or less with reference to
the dimension of increased or reduced earnings, or (3) as the impossibility of working
more or less (Hiemer and Andresen 2019). Thus, estimations of how many people are
under- and overemployed vary widely (Hiemer and Andresen 2019).

Studies also differ with respect to their measurement scales (i.e., categorical or
continuous) (Hiemer and Andresen 2019). In a large portion of studies, a continuous
measure is used to quantify the extent of under- and overemployment (Allan et al.
2016; Reynolds and Johnson 2012). Individuals are asked for the number of actual
and preferred work hours, and the difference is calculated, or they are directly asked
by how many hours they would like to reduce or increase their current work time
(Hiemer and Andresen 2019). Categorical measures of under- and overemployment
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are also commonly used. Different types of categories are operationalized. Authors
frequently use the three-category variable: (1) “matched,” desired = actual hours; (2)
“underemployed,” desired > actual hours; and (3) “overemployed,” desired < actual
hours (De Moortel et al. 2018; Pagan 2017). Data from the 6th wave of the European
Working Conditions Survey show that, according to this definition, 14% of all
workers in Europe are underemployed and 30% overemployed (Eurofound 2016).
Other studies make a cross-classification between the above-described categories
under- and overemployed and correctly matched workers on the one hand and
working hours categories (i.e., <35 h, 35-40 h, 41-49 h, >49 h) on the other
hand (Angrave and Charlwood 2015; Constant and Otterbach 2011).

Table 1 summarizes all the different ways under-, over-, and matched employ-
ment can be operationalized. The table is subdivided in three large parts: over-,

Table 1 Different types of operationalization of under-, over-, and matched employment

Cutoff points
Measurement Number of actual Number of preferred
Terms scales hours per week hours per week
Overemployment
Involuntary long hours Categorical >40 h or more <40 h or more
Involuntary full-time Categorical >34 h <35h
Involuntary working Categorical 1-20 h <120 h
hours categories 20-34 h <20-34 h
3540 h <3540 h
41-49 h <41-49 h
50 h or more <50 h or more
Wanting less hours Categorical or Number of actual hours per week > number of
continuous preferred hours per week
Underemployment
Involuntary part-time or | Categorical <35h >34 h
short hours
Involuntary working Categorical 1-20 h >20h
hours categories 20-34 h >20-34 h
3540 h >35-40 h
41-49 h >41-49 h
50 h or more >50 h or more
Wanting more hours Categorical or Number of actual hours per week < number of
continuous preferred hours per week
Matched employment
Voluntary long hours Categorical >40 h or more >40 h or more
Voluntary full-time Categorical >34h >34 h
Voluntary part-time Categorical <35h <35h
Involuntary working Categorical 1-20 h 1-20 h
hours categories 20-34 h 20-34h
3540 h 3540 h
41-49 h 41-49 h
50 h or more 50 h or more
Matched employment Categorical or Number of actual hours per week = number of

continuous preferred hours per week
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under-, and matched employment. For every type of employment, the different
terms, measurement scales, and cutoff points used by researchers are listed. Within
the table, the first column lists the terms, the second column lists the measurement
scale(s), and the last columns list the cutoff points. As a side note, besides all the
distinctions described in the table, studies can differ in another aspect: some studies
introduce a minimum gap in the work hour range — a minimum discrepancy of 4 or
10 h between desired and actual hours, for instance — to define workers as under- or
overemployed (Hiemer and Andresen 2019).

One of the most commonly used conceptualizations of underemployment is
involuntary part-time employment (Allan et al. 2017). Involuntary part-time employ-
ment is defined as working less than 35 h per week but wanting more. In the EU there
are 10 million people who are working part-time but who want to work full-time
(Eurofound 2018). This is around 20% of the workforce with an involuntary part-
time job (De Moortel et al. 2017). Moreover, involuntary part-time employment is
on the increase in European labor markets (Eurofound 2017). The increasingly
segmented nature of European labor markets, the jeopardizing of the quality of
jobs, and the intensification of competition as a result of the recession are put
forward as reasons for the growing presence of involuntary part-time employment
(Lallement 2011).

Because of the divergent operationalization of under- and overemployment,
integrating existing research results is challenging (Hiemer and Andresen 2019).
When describing numbers and percentages, special attention needs to be paid to the
conceptualization of under- and overemployment.

An Important Mental Health Determinant

Regardless of the definition or specification used, “under- and overemployment can
be considered psychosocial work stressors” (De Moortel et al. 2018). A worker
confronted with a potentially “stressful” work characteristic (such as under- or
overemployment) will experience actual stress if the worker has no available
resource to cope with it. This work characteristic is called a psychosocial work
stressor because the experienced stress is chronic or repeated (Mc Ewen 1998).
According to De Moortel et al. (2018), “under- and overemployment might hinder a
sense of control over the number of hours worked.” Low schedule control, defined as
the inability to realize one’s preferences, is recognized as the main stressor linking
under- and overemployment to poor health and well-being (Lyness et al. 2012). Why
workers want more hours or less hours may differ, for example, because of a low
income or high family responsibilities. Yet, a low income or high family responsi-
bilities can also be present without the workers reporting a preference for more or
less working hours. Under- and overemployed workers are distinguishable from
matched workers through their shared sense of a lack of control over their working
hours, which when perceived as unable to deal with might cause chronic or repeated
stress (Mc Ewen 1998).
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The importance of “low schedule control” for workers’ mental health is well
illustrated by examining how “healthy” it is to involuntarily work hours that are
different from the standard working week (working 35-40 h per week; Dixon et al.
2014). In Europe, there is a tendency of abandonment of the “standard working
week” (De Moortel et al. 2017). Firstly, flexibility is increasingly achieved by
reducing the length of the work week. This is the deregulation of employment
protections concerning the temporal organization of work (Dixon et al. 2014). As
a consequence, working fewer hours per week than is preferred is becoming more
prevalent (Stier and Lewin-Epstein 2003). Secondly, to an increasing extent, jobs are
defined by “rich” work tasks, a high level of autonomy, and the disappearance of
fixed hours and locations (Van Echtelt et al. 2006). This has been found to increase
time spent working, sometimes more than preferred (Van Echtelt et al. 2006),
especially within high-skilled professional jobs (Van Echtelt et al. 2006).

Working less than the standard work week (from here on: short working hours) is
a potential health hazard because of an enhanced negative work home spillover,
namely, workers needs and desires are deprived. Drawing on the resource approach,
which highlights the health-promoting resources tied to employment, working short
hours might among others result in lower income and fewer social contacts at work
(Kleiner et al. 2015). Working more than the standard work week (from here on: long
working hours) is also a potential health hazard because of an enhanced negative
work home spillover, namely, workers are time deprived. Nevertheless, it is expected
that especially when the short or long working hours do not match with preferences,
an adverse relation with mental well-being outcomes can be expected, because of the
experienced “low schedule control” (Dixon et al. 2014). To explore which mecha-
nism (“enhanced negative work home spillover” or “low schedule control”) is at play
for workers employed with involuntary short or long working hours (also a specific
definition of under- and overemployment), the question needs to be answered
whether the length of the working hours is a determinant for mental health or
whether the involuntary nature of working hours is harmful to mental health.
Because few evidence exists, in the following part, we illustrate this question with
own findings.

Empirical Evidence

Using the questionnaire from the European Social Survey (ESS) Rounds 2
(2004-2005) and 5 (2010), a study was conducted on wage earners younger than
66 years old (De Moortel et al. 2017). In the ESS, employees were asked how many
hours they normally work in a week (overtime included) and how many hours they
would choose to work in a week, bearing in mind that earnings would go up or down
according to the number of working hours chosen. So, a reference to the dimension
of increased or reduced earnings is made. A cross-classification is made between
volition (yes/no) and three types of working hours (short hours, standard hours, long
hours) resulting in five categories:
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. Standard hours (working and preferring 35—40 h per week)

. Voluntary short hours (working and preferring <35 h per week)

. Voluntary long hours (working and preferring >41 h per week)

. Involuntary short hours (working <35 h per week but preferring more hours)
. Involuntary long hours (working >41 h per week but preferring less)

N AW =

Mental well-being was measured by three of the five items from the World Health
Organization Well-being Index (WHO-5), reflecting positive affect (Bech et al.
2003). The item scores were summed and normalized to a range from 0 to 10,
with 10 indicating the worst mental well-being.

De Moortel et al. (2017) found that not per se short working hours are a health
hazard but involuntary working these hours (see Fig. 1). Yet, this was only found for
women. For women working involuntary short hours, low schedule control, rather
than the deprivation of needs and desires, might be the main mechanism causing
poor mental well-being. Social norms dictate women to take up family and house-
work responsibilities, rather than men. These social norms, among others, may push
these women into undesirable working hour situations. According to De Moortel et
al. (2017): “[...] behaviour that originates from norm compliance might not corre-
spond with one’s own preferences and needs. When norm compliance is felt as
undesirable, it may result in a sense of low schedule control and poor mental well-
being.”

Figure 1 also shows that working more than the standard working hours is always
bad for women’s mental well-being, while for men only involuntary long working
hours are related to poor mental well-being. For women, working (in)voluntary long
hours probably means being time deprived is detrimental for their mental health.

0,2
*
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0,16 *
0,14 =
0,12 *
0,1
0,08
0,06
0,04
. [l ]
0
Voluntary short Voluntary long hours Involuntary short Involuntary long
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Fig. 1 Poor mental well-being (higher values mean worse mental well-being) by working hours
category (coefficient estimates) (ref. = standard hours) (* significant p < 0.05). European Social
Survey 2004 & 2010. Data derived from De Moortel et al. (2017)
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Long working hours in the labor market mean a double shift at home for many
women, and then it is no wonder that long hours in employment make them
dissatisfied (Schroder 2018). For men working involuntary long hours, low schedule
control (due to social norms that push these men into undesirable working hours
situation) — rather than being time deprived — might be the main mechanism causing
poor mental well-being. For men, it is socially expected to be the breadwinner.

However, these results are from a cross-sectional study, while evidence whether
involuntary short or long working hours lead to a decrease of mental health can only
be derived from longitudinal studies. Little previous longitudinal research has taken
volition into account when examining the relation between mental health and
working hours. For notable exceptions see Angrave and Charlwood (2015) and
Otterbach et al. (2016). These studies determine within working hours categories
(i.e., <35h,35-40 h, 41-49 h, >49 h) whether the worker prefers these hours or not.
Using UK data, Angrave and Charlwood (2015) found that long working hours are
not associated with lower levels of well-being. They found that well-being only falls
if there is a mismatch between actual and preferred hours. Otterbach et al. (2016)
also concluded that it is mismatch rather than the number of hours worked each week
that is critical, which is in line with the results of men from the cross-sectional study
described above. Angrave and Charlwood (2015) also found evidence that under-
employment tends to be associated with lower well-being for women working short
hours, but not for men, which is also in line with the above-described study.
Otterbach et al. (2016) found no strong evidence that underemployment exhibited
an association with mental health. Bearing in mind that comparing studies is difficult
because of different definitions of under- and overemployment, the few previous
longitudinal studies come to more or less the same conclusions as the study
described above.

The Importance of Enhancing the Work-Life Balance

By now, it must be clear that social norms surrounding family and work life play a
significant role in the experience of schedule control and thus under- and over-
employment. Therefore, family- and work-related resources, that enhance a good
work-life balance, may be important when experiencing low schedule control. In the
next paragraphs, the importance of family- and work-related resources is investi-
gated for the health of full-time workers, taking into account whether they work
these hours voluntarily. It is hypothesized that family- and work-related resources
that enhance a good work-life balance might reduce the negative mental health
effects of involuntary full-time work (another specific definition of over-
employment). Because involuntary working full-time may be difficult to reconcile
with other life domains, resources that enhance a good work-life balance might
buffer its negative consequences.

Using the German Socio-Economic Panel (GSOEP), a dummy variable was
created: (1) full-time hours (working and preferring >34 hours per week) and (2)
overemployment (working >34 hours per week but preferring less). This variable
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Fig. 2 Change in mental health for men, by family role, Germany, German Socio-Economic Panel
2004-2010

was based on the number of working hours per week (overtime included) and the
number of preferred hours per week, bearing in mind that earnings would go up or
down according to the number of working hours chosen. For the analyses, we used
data from waves 21 (2004), 23 (2006), 25 (2008), and 27 (2010) to create baseline
observations for the measurement of involuntary full-time work, family-related
resources, and mental health. We restricted the samples to individuals in full-time
paid work, aged 20-60 years. The outcome measure was based on information on
mental health assessed 2 years later. The analyses were done for men and women
separately.

As regards the results for having multiple roles, overemployed men who have a
partner (with or without children) experience a deterioration of mental health after
2 years (see Fig. 2). For these men, the additional social role(s) as a partner (and
father) might actually result in more stress. Involvement as a father and husband/
partner is increasingly important to men (Aumann et al. 2011). Yet, men still feel
pressured to be the main provider and rather increase their hours (and incomes) when
having a family (Reynolds and Johnson 2012). For men having multiple roles and
wanting less hours than full-time hours, the expectations of high engagement at work
and in the family put them at risk for role conflict (Aumann et al. 2011).

As regards the results that consider the household workload, overemployed men
who have a low or average household workload (i.e., those who spend 2 or less hours
a day on household work tasks) experience a deterioration of mental health after
2 years (see Fig. 3). There is no difference in mental health for full-time or
overemployed men, when they spend more than average time on household work
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Fig. 3 Change in mental health for men, by working household workload, Germany, German
Socio-Economic Panel, 2004-2010

tasks. This might indicate that overemployed men want to spend more time with
family, and being unable to spend more time might exaggerate the stress associated
with overemployment.

As regards the results that consider the working hours arrangements, over-
employed men who are able to set their own hours have no significantly worse
change in mental health, compared to full-time workers (see Fig. 4). In contrast,
overemployed men with fixed hours, a working hours account, or daily varying
hours have significant change in mental health while those with full-time hours do
not. This indicates that overemployed men need freedom to choose when to spend
time with their families or on social activities. Not having this freedom might
exaggerate the stress associated with overemployment.

No significant results were found for women. The time delay might be too long
since women might more quickly resolve a working hours mismatch. Expectation of
“male breadwinner” role might result in role stress for overemployed men, while
women probably are freer to change their work situation to meet family care needs.

A Narrower Look on Volition

The above-described studies focus on the effects of weekly hours that deviate from
the industrial norm (35—40 h per week) and its consequences for the mental health of
workers. Studies investigate (involuntary) either part-time employment or (involun-
tary) long (or full-time) working hours and their links to different health outcomes
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Fig. 4 Change in mental health for men, by working hours arrangements, Germany, German
Socio-Economic Panel, 2004-2010

(De Moortel et al. 2018). A narrower interpretation of “volition” can also be used.
This approach compares the discrepancy between actual and preferred working
hours, irrespective of the number of working hours. Drawing on this approach, a
worker can be underemployed (working less than preferred), overemployed (work-
ing more than preferred), or correctly matched.

Using the German Socio-Economic Panel, the change in mental health was
assessed during a 2-year follow-up period. De Moortel et al. (2018) found that
overemployment (i.e., wanting less hours) is related to a reduction in mental health
after 2 years, while underemployment (i.e., wanting more hours) is not (after
adjusting for different family and job characteristics) (De Moortel et al. 2018).
However, when fitting the models without all confounders, there was a significant
negative relation between underemployment and change in mental health. Using
stepwise inclusion of the control variables showed that when controlling the model
for household income, the effect of underemployment disappears. This is in line with
previous research indicating that underemployed workers are overexposed to a lack
of (financial) stability and low-skilled routine jobs (Stier and Lewin-Epstein 2003).

Conclusion

This chapter has shown that under- and overemployment are social determinants of
mental health. Working hours, that are in line with your preferences, can be thought
of as a resource that people need for good health. The relationship of under- and
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overemployment with different health outcomes has been the subject of a consider-
able body of literature (e.g., see Baslevent and Kirmanoglu 2013; De Moortel et al.
2017; Reynolds 2003). Yet, because of the divergent ways of defining and operatio-
nalizing under- and overemployment, it is fairly impossible to make a summary of
previous findings.

Three research questions were discussed in more depth: (1) whether the length of
the working hours is a determinant for mental health or whether the involuntary
nature of working hours is harmful to mental health, (2) whether family- and work-
related resources are important for the mental health impact of under- and over-
employment, and (3) whether a narrower interpretation of “volition,” comparing the
discrepancy between actual and preferred working hours, is a mental health deter-
minant. Bearing in mind that every study uses different surveys and questions to
operationalize under- and overemployment, I summarized some studies with similar
wording. They concluded that it is hours mismatch rather than the actual number of
hours that is detrimental for health. It was also found that family- and work-related
resources buffer the stress of being overemployed for men, but not for women.

Throughout this chapter, it became clear that one of the most important dividing
lines for working hours is gender. Due to the gendered norm of family devotion,
bringing work hours in balance with family continues to be viewed as a “women’s
issue” (Wheatley 2017). This, among others, is the reason why men and women have
distinctly different working hours. Women, who’s working hours largely depend on
how well they combine employment with family responsibilities, are found in part-
time positions (Artazcoz et al. 2014). This is among others because one of the most
common working time arrangements to enhance work-life balance is the adjustment
in the length of the work day (e.g., working part-time) (Wheatley 2017). Women are
wanting more hours. Thus, more women than men work involuntary part-time hours
(Puig-Barrachina et al. 2014).

However, male’s employment is not free from gendered norms either. For men,
the ideal worker norm dictates that career trajectories are characterized by commit-
ment, unbroken trajectories, availability, and visibility (Wheatley 2017). For them,
full-time working hours are the standard type of employment. Men use part-time
work with a greater degree of choice, for instance, while studying or as part-time
retirement (Wheatley 2017). Yet, recent research indicates blurring gender norms,
with men wanting a more engaged role in the family. However, according to
Wheatley, the notion of flexibility is in conflict with the ideal worker norm. As a
result, a lot of male workers work more hours than they prefer (Golden and
Gebreselassie 2007). The expectation of the “male breadwinner” role might result
in role stress for men, while women probably are freer to change their work situation
to meet family care needs (De Moortel et al. 2019).

Future research should pay more attention to social inequalities in under- and
overemployment. Under- and overemployment vary according to demographic and
socioeconomic characteristics. Young workers are more likely to be involuntary
part-time employed (Maynard and Feldman 2011). Older workers may also face
underemployment, as these relatively long-tenured employees face increased layoffs
and age discrimination upon reemployment (McKee-Ryan and Harvey 2011). Future
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research needs to investigate the potentially U-shaped pattern of underemployment,
whereby recent entrants into the labor market and older workers are most likely to
experience underemployment (McKee-Ryan and Harvey 2011). It is furthermore
unclear whether the health effect of under- and overemployment diverse according to
age.

Researchers have yet to examine the differential health effects of under- and
overemployment across occupational groups. Involuntary part-time employment is
mostly found in the lower-paid, lower-skilled end of economic activity (Eurofound
2018). Over half of involuntary part-timers work in lower service occupations, such
as sales and service work. This is alarming since this occupational group accounts
for around one-quarter of total employment (Eurofound 2018). Domestic employ-
ment, working for householders, is the sector where workers are most likely to be
involuntarily part-time employed (Eurofound 2018). Managers, on the other hand,
are much less likely to be working part-time, but if they are, it is less likely to be
involuntarily (Eurofound 2018). Managers are more likely to be working more than
preferred (overemployment).

Besides demographic features, intrinsic job characteristics (such as the level of
skill discretion or decision autonomy required and possibilities for personal growth)
might also determine how the under- and overemployed individuals experience their
jobs (Karasek and Theorell 1990). The specific content of a job might act as a
buffering or reinforcing factor influencing the mental well-being effects of under-
and overemployment.

Moreover, a large amount of cross-sectional studies exist (De Moortel et al.
2017; Friedland and Price 2003), but longitudinal evidence is scarce. Furthermore,
to date, empirical accounts of under- and overemployment have also remained
fairly atheoretical (McKee-Ryan and Harvey 2011). Useful theories have been the
job-person fit theory, relative deprivation theory, or the discrepancy theory. Yet,
most of these theories have been used to describe underemployment and not
overemployment.

Few studies investigate the role of macro-indicators for the experience of under-
and overemployment. For a notable exception, see De Moortel et al. (2017). They
found that involuntary part-time appears to be linked to poor labor market perfor-
mance. Involuntary part-time grew most in countries where unemployment
increased most since 2008 — Cyprus, Greece, and Spain (Eurofound 2018). Feldman
(1996) hypothesized that underemployment would increase in a recession and when
there were concerns with governmental regulation of labor costs. Feldman (1996)
also predicted increased underemployment among those who are influenced by
industry- and firm-specific economic factors that result in declining industries,
firms, or units.

Cross-References

Work and Health
Work-Life Balance: Definitions, Causes, and Consequences
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long healthy life and is therefore widely encouraged for the general population.
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For example, recent PA guidelines for adults recommend at least 150 min a week
of moderate-intensity PA or at least 75 min a week of vigorous-intensity PA,
without specifying the domain of PA. However, the epidemiological evidence for
beneficial health effects and lower mortality associated with higher levels of PA is
mostly limited to PA occurring during leisure time (LTPA). In contrast, emerging
evidence has shown that high levels of occupational PA (OPA) increase the risk
for adverse health outcomes and mortality from cardiovascular diseases and all
causes. The observation of differential health effects of OPA and LTPA is referred
to as the “PA health paradox.” Up to now, all PA public health guidelines have
ignored this paradox, not distinguishing OPA and LTPA. This is unfortunate as
OPA of various types and intensities is a fundamental requirement for working
people. Most adults spend more than half of their time awake at work, and lower
socioeconomic groups are predominantly physically active as part of their work.
In-depth knowledge of the PA paradox is therefore fundamental for understand-
ing the physical determinants of the socioeconomic health inequalities in working
populations. In this chapter, we give an introduction and historical perspective to
the PA health paradox, provide an overview of the current epidemiological
evidence for the PA paradox, and reflect on the implications of the PA health
paradox for future research, health promotion, and disease prevention.

Keywords

Physical activity at work - Physical work demands - Ergonomics - Physical
workload - Sedentary work - Cardiovascular disease - Mortality

Introduction to the PA Health Paradox

Physical activity (PA) comprises a wide variety of movements, postures, and activ-
ities. In the PA continuum, PA can range from activities requiring small amounts of
energy expenditure and effort, such as sitting, to strenuous activities increasing the
energy expenditure many times beyond resting levels — such as stair climbing,
running, or lifting of heavy objects.

PA is known to improve health and prevent noncommunicable diseases, such
as hypertension, obesity, diabetes, cancer, cardiovascular disease, and mortality
(U.S. Department of Health and Human Services 2018). More recently, also
documentation for the beneficial effects of PA on mental health and well-being
has emerged (White et al. 2017). The strongest evidence is for the beneficial
health effect of moderate-to-vigorous intensity PA (e.g., activities like brisk
walking, running, team sports, and cycling), but more recent studies have also
shown positive health effects of PA of light intensity like slow walking (Ekelund
et al. 2019). In other words, physical inactivity can inflict harmful effects on
several noncommunicable diseases (U.S. Department of Health and Human Ser-
vices 2018), while even small increments in daily PA can have beneficial health
effects.
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The most recent US PA guideline for adults recommends at least 150 min a week
of moderate-intensity PA or at least 75 min a week of vigorous-intensity PA (U.S.
Department of Health and Human Services 2018). Moreover, the WHO recently
announced a global action plan for promoting PA, “More active people for a
healthier world,” with the main message of a need for promoting any kind of PA
to people worldwide, with a systemic approach including stakeholders, city planners,
policy makers, and others (World Health Organization 2018). In a recent publication
in Lancet Global Health, initiated by the WHO (Guthold et al. 2018), the proportion
not fulfilling the PA guideline (based on total PA at work, home, transport, and
leisure time) is twice as high in high-income countries as in low-income countries.
Thus, by not differentiating between OPA and LTPA, low-income countries are
found to have the highest proportion fulfilling the PA guidelines (Guthold et al.
2018), while failure to meet the PA guidelines appears to be predominantly a
problem for high-income countries. Considering the evident contrast in health and
life expectancy of high-income and low-income countries, there seems to be a flawed
logic that low-income countries should have the least problems with fulfilling the
supposedly health-promoting PA guidelines.

This flaw in logic can be explained by the basic common assumption across
current PA guidelines and action plans that “the more PA, the better,” no matter the
domain, environment, or context in which the PA occurs. Despite the fact that
empirical evidence for beneficial effects of PA is mostly restricted to LTPA (U.S.
Department of Health and Human Services 2018), this common assumption domi-
nates. For the majority of people, however, the most prevalent domain of PA is OPA
(Lear et al. 2017). This is particularly the case for lower socioeconomic groups and
in low-income countries, where hardly any PA is recreational (Lear et al. 2017).

Does it matter if the PA occurs during working hours or leisure time? In contrast
to the established benefits of LTPA, recent reviews suggest that OPA may actually be
detrimental for health and longevity (Coenen et al. 2018a; Li et al. 2013). These
differential health effects can be explained by the type, duration, intensity, and
activity-rest patterns of PA that differ characteristically during work and leisure
(Holtermann et al. 2017).

LTPA is characterized by dynamic movements at conditioning intensity levels
mostly performed voluntarily over short time periods with enough recovery time
afterward (Holtermann et al. 2017). In contrast, OPA often involves static work and
is typically of much longer duration, and its purpose, design, and social context
differ from LTPA (Holtermann et al. 2017). At work, demands of being productive
dominate, and the environment and social organization of work are designed to
maximize efficiency or profit, often with disregard for workers’ health. Conse-
quently, OPA may be rather constrained to either predominantly sitting for an office
worker, standing still for a manufacturing worker in a production line, walking for a
cleaner, or heavy lifting and manual handling for a construction worker. These
activities often require maintenance of awkward and static postures and monotonous
and repetitive movements and, in general, constitute nonconditioning activities that
are performed over long periods of time, often exceeding standard 8 h per day, 5 days
per week, and may include overtime and weekend work or even exposure to multiple
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jobs frequently held by workers of low socioeconomic position. Such work sched-
ules typically do not provide sufficient recovery time.

Historical Perspective of the PA Health Paradox

While beneficial cardiovascular health effects of LTPA are well established, the
literature about the respective effects of OPA remains inconsistent. Research in the
1950s and 1960s, comparing PA and health of different occupational groups,
identified sedentary work as a potential cardiovascular risk factor (Morris et al.
1966). This research has been the starting point of a large amount of epidemiological
research on the health effects of PA. Surprisingly, however, while these first studies
were based on OPA, much of that later work focused on LTPA.

These classic studies were vulnerable to alternative explanations because of
selection bias (the health status influences which job and level of OPA the person
choses or is capable to remain employed in) and socioeconomic confounding
(because of the relatively high correlation between socioeconomic status and OPA,
it is difficult to differentiate OPA from health behaviors, access to healthcare, and
other psychosocial factors which may impact the health outcomes). In their
pioneering work, Morris and colleagues were probably one of the firsts being able
to control for socioeconomic position. They attributed the lower risk of coronary
heart disease among London bus conductors to their relatively high level of move-
ment at work compared to the more sedentary work of their colleagues, the bus
drivers (Morris et al. 1966). However, since then, research has shown that the excess
risk of cardiovascular disease among urban bus drivers is not experienced by rural
bus drivers, and, for urban bus drivers, it has shown to be independent of both LTPA
and OPA (Rosengren et al. 1991; Gustavsson et al. 1996). Instead, the excess risk
among urban bus drivers is now thought to be attributable to the high levels of job
stress experienced by those drivers (Belkic et al. 1994), a psychosocial job factor that
may have confounded the reported association with sedentary work. It is also
questionable if driving a more than 7-ton heavy bus loaded with people on two
decks and without power steering or power braking at the time of Morris’ study
should be considered sedentary work.

Another influential study of San Francisco Longshore men published in 1975 by
Paffenbarger and colleagues used a more accurate three-level OPA measure that was
based on energy expenditure estimates derived from earlier ergonomic studies
among Los Angeles dockworkers (Paffenbarger and Hale 1975). While Paffenbarger
found no substantial differences between light and moderate levels of OPA, those
performing high OPA with repeated bursts of high-level energy expenditure had a
reduced risk of dying from coronary heart disease. It should be noted that at that
time, the union contracts regulated recovery time by limiting each work hour to 55%
PA and 45% rest for the workers with high OPA. Also, after a minimum of 5 years
(average 13 years), these workers moved from jobs with high OPA to jobs with lower
OPA, which may very well explain the lower risks in the high OPA subgroup of
workers.
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The simultaneous assessment of OPA, LTPA, and application of modern multi-
variate analyses controlling for potential confounders began with the seminal pro-
spective Western Collaborative Group Study of 3525 men employed in
10 Californian companies (Rosenman et al. 1975). The study found that high levels
of LTPA had a protective effect on coronary heart disease (Rosenman et al. 1975).
However, in contrast to earlier studies, this study did not find any protective effect
for high levels of OPA regarding coronary heart disease. In fact, it is the first
prospective cohort study adjusting for potential confounding factors that
documented differential effects for OPA and LTPA on risk for cardiovascular
disease. Several population-based prospective Scandinavian studies published
since the 1980s observed similar patterns, starting with the Oslo Men’s study, in
which the authors for the first time explicitly called attention to this pattern as a
“paradoxical” finding (Holme et al. 1981).

The literature on OPA and cardiovascular health has remained inconsistent for
more than three decades. In 2010, an editorial calling on researchers to disentangle
the effects of OPA and LTPA summarized the accumulated evidence as follows:
“with regard to PA and cardiovascular disease (CVD), the epidemiological literature
is actually more inconsistent than is often recognized. Most epidemiological studies
to date either failed to differentiate between LTPA and OPA, or excluded OPA from
their analyses altogether. While the beneficial effects of LTPA on the circulatory
system appear well established (U.S. Department of Health and Human Services
2018), the health effects of OPA have remained inconsistent (Kristal-Boneh and
Silber 1998). In high quality prospective population-based observational studies,
higher levels of OPA were associated with a reduced risk of CVD in some studies
(Salonen et al. 1982; Hu et al. 2007), showed no association in others (Kannel et al.
1986; Haapanen et al. 1996), or were associated with an increased CVD risk (Eaton
etal. 1995; Krause et al. 2015; Krause et al. 2000). A few studies showed differential
effects, with LTPA being protective and OPA having no effect (Haapanen et al.
1996), LTPA having no effect and OPA constituting a CVD risk (Krause et al. 2015),
LTPA having a protective effect only among persons with low levels of OPA (Hu
et al. 2007) or LTPA constituting a CVD risk (Eaton et al. 1995). One case—control
study reported an inverse relationship of LTPA with acute myocardial infarction, but
a u-shaped association with OPA” (Krause 2010).

In 2010, Holtermann and colleagues referred for the first time to the PA health
paradox in the title of a paper that reported on the differential health effects of OPA
and LTPA in a prospective study of Danish workers (Holtermann et al. 2012).
Following this paper, there has been an increasing number of publications on the
PA health paradox. Reviews of prospective studies that simultaneously analyzed
both LTPA and OPA in multivariate models, adjusting for key potential confounders,
report about 25% increased cardiovascular and all-cause mortality risks for high
OPA compared to low OPA (often defined as having a predominantly sedentary job)
(Coenen et al. 2018a; Li et al. 2013). It is the newer studies with better exposure
assessments of OPA that tend to confirm the PA health paradox (Coenen et al.
2018a). There is less evidence for women and for stroke, potentially because
women engage to a lesser extent in high-intensity OPA and because stroke incidence



246 A. Holtermann et al.

is a relatively rare disease requiring large study samples. A recent 2019 US cohort
study of over 30,000 working women addressed both evidence gaps and showed that
higher intensity levels of OPA increased the risk for stroke and transient ischemic
attack, while LTPA decreased these risks (Hall et al. 2019). These latest findings
corroborate the PA health paradox for women and cerebrovascular disease.

Empirical Evidence for the PA Health Paradox

During the last decade, epidemiological evidence indicating a PA health paradox has
been rapidly accumulating, with studies showing differential health effects of OPA
and LTPA on disease and mortality outcomes.

Regarding the effect of OPA on all-cause mortality, evidence from 17 prospective
cohort studies published before 2017 are summarized in a systematic review with
meta-analysis of data from 193,696 participants (Coenen et al. 2018a). Men with
high levels of OPA had an 18% increased risk of all-cause mortality compared to
men engaging in low levels of OPA (hazard ratio (HR) 1.18, 95% CI 1.05—1.34). The
same effect was not seen among women (hazard ratio 0.90, 95% CI 0.80—1.01). This
gender difference may be due to the fact that most physically demanding jobs are
being performed by male blue-collar workers, and when women and men share the
same job, the heaviest work tasks may more often be performed by the male co-
workers. Apart from gender differences, the adverse health effect of OPA appears to
be much stronger if measured as relative aerobic strain taking cardiorespiratory
fitness into account compared to OPA measured as energy expenditure only. (Krause
et al. 2015). Since the publication of this review, additional evidence has been
published on the effect of OPA on all-cause mortality.

Regarding cardiovascular disease mortality, a systematic review of 19 prospec-
tive cohort studies showed no overall effect of OPA on CVD mortality (hazard ratio
0.98, 95% CI 0.88-1.09) and no differences by sex or between various CVD
mortality outcomes (coronary heart disecase mortality, stroke, and unspecified
CVD) (Coenen et al. 2019). Although this review does not confirm adverse health
effects of OPA with regard to CVD mortality, the lack of a beneficial health effect of
OPA still indicates a differential health effect compared to LTPA, thus supporting a
PA health paradox. In addition, one needs to consider that CVD outcomes such as
coronary heart disease or heart failure with activity-related symptoms such as angina
pectoris or dyspnea are prone to healthy worker selection effects that bias health risk
estimates downward.

As we will describe in the following section, explanations for the PA health
paradox mainly focus on cardiovascular mechanisms. It is therefore logical that a
fair share of the evidence on the PA health paradox is based on CVD outcomes. In
2013, a systematic review on the effects of OPA and LTPA on CVD outcomes was
published (Li et al. 2013). In this review, based on a meta-analysis, it was shown
that high levels of LTPA were associated with reduced risks of CVD, with effect
sizes of 0.66 for coronary heart disease, 0.72 for stroke, and 0.61 for unspecified
CVDs. These findings were in contrast to those for OPA consistently showing
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increased risk of CVD incidence with high levels of OPA, with relative risk effect
sizes of 1.25 for coronary heart disease, 1.07 for stroke, and 1.47 for unspecified
CVDs.

Additional evidence for differential effects of OPA and LTPA on CVD is pro-
vided by studies using cardiovascular biomarkers as outcomes. In a group of blue-
collar workers, it was shown that accelerometer measured PA (i.e., sitting, standing,
walking, and stair climbing) resulted in a significantly higher heart rate when
conducted during work than during leisure time, leading to higher relative aerobic
strain during work (Coenen et al. 2018b). In the same group of workers, accelerom-
eter measured LTPA was found to be associated with lower resting heart rate, while,
on the contrary, accelerometer measured OPA was associated with a higher resting
heart rate (Hallman et al. 2017). A Belgian study found that high self-reported OPA
was associated with an increased ambulatory blood pressure (Clays et al. 2012). In a
study of Finnish workers, those with high OPA were found to be more prone to future
increased progression of atherosclerosis compared with those with low OPA, and
those effects were strongest among workers with pre-existing cardiovascular disease
(Krause et al. 2007).

Although most of the evidence on the PA paradox relates to CVD outcomes, there
is also evidence for other health-related outcomes, including cancer, musculoskeletal
disorders, long-term sickness absence, and mental health.

Regarding cancer outcomes, studies have reported on comparable beneficial
health effects for cancer mortality (Autenrieth et al. 2011) and prostate cancer
(Hrafnkelsdottir et al. 2015) for OPA and LTPA. Another study, however, supported
the PA paradox by showing reduced risks for breast cancer for those engaging in
high-level LTPA but increased risks for those with high-level OPA (Friedenreich
et al. 2009).

Research on musculoskeletal diseases provides limited evidence on the associa-
tion between metabolic equivalents of PA and musculoskeletal symptoms. However,
there is a substantial body of evidence that OPA, when measured as body postures
and movements, increases the risk for musculoskeletal symptoms. For example,
studies have found an increased risk for low back pain from occupational heavy
lifting (Coenen et al. 2014), prolonged occupational standing (Coenen et al. 2016),
and other occupational demands such as carrying, pushing/pulling, awkward trunk
postures, and whole body vibrations (Griffith et al. 2012). Occupational tasks such as
repetitive handling, upper arm and neck flexion, and high manual forces were
associated with neck and upper limb pain (van Rijn et al. 2010). There is some
scientific evidence for LTPA being protective for musculoskeletal symptoms such as
low back pain (Shiri and Falah-Hassani 2017). However, the evidence is not
consistent, and the proverbial “tennis elbow” is a well-known example for LTPA-
related musculoskeletal disorders. Still, there is some evidence for the PA health
paradox regarding musculoskeletal outcomes. Similarly, high OPA increases the risk
for long-term sickness absence, while high LTPA reduces this risk (Andersen et al.
2018). Moreover, a recent meta-analysis based on 98 studies and almost 650,000
participants showed that high LTPA was associated with high levels of mental health,
while high OPA was associated with poor mental health (White et al. 2017). In



248 A. Holtermann et al.

conclusion, the PA health paradox is not limited to physical health outcomes but also
is relevant for work disability and mental health outcomes.

Mechanisms for the PA Health Paradox

A plausible explanation of the PA health paradox requires an overview of the
potential underlying physiological mechanisms. Knowledge about both the acute
and long-term physiological responses to PA provides a fundament for understand-
ing the differential health effects of OPA and LTPA. Below, we describe ways in
which similar PA can have different effects on health if performed at work compared
to during leisure time.

PA of larger muscle groups over short time (from few minutes to an hour) at high
intensity (e.g., stair climbing, cross-fit, and running) is known to lead to a concurrent
increase in ventilation, heart rate, blood pressure, metabolism, energy expenditure,
and inflammation markers. In the hours (24 or more) following PA, the autonomous
and hormonal systems downregulate heart rate and blood pressure, called post-
exercise hypotension (de Brito et al. 2019). However, this phenomenon is
documented following high-intensity short-time exercise or LTPA only. Even though
heart rate and blood pressure are elevated during the short duration of LTPA, the
downregulation of heart rate and blood pressure lasting for several hours after the
activity results in overall lower 24-h average levels (Pimenta et al. 2019). Since both
heart rate and blood pressure are strong independent predictors of CVD and mor-
tality (Korshgj et al. 2015a; Banegas et al. 2018), lowered 24-h average levels of
heart rate and blood pressure are considered beneficial for the cardiovascular system
and longevity.

Inflammation markers also initially increase during exercise, reach a peak up to
48 h after the exercise, and then return to baseline levels after 2—6 days of recovery
time (Kasapis and Thompson 2005). Current evidence suggests that regular moder-
ate PA may reduce inflammation markers over time, and this in turn reduces chronic
disease and mortality risks. However, large controlled trials show conflicting results
on PA and inflammation markers, and it is not yet clear what persons may benefit
from what type of activity and if PA-induced long-term changes in inflammation
markers actually result in lower morbidity and mortality (Ertek and Cicero 2012).
Nevertheless, it is well established that regular intensity PA of short duration
(predominantly occurring during leisure and exercise) can increase cardiorespiratory
fitness and that higher levels of cardiorespiratory fitness are associated with lower
resting heart rate and blood pressure and lower cardiovascular disease and mortality
risks (Bahls et al. 2018).

In contrast, the opposite is happening when the PA is performed with similar or,
more typically, lower intensity over several hours during work. This will lead to many
hours of increased heart rate, blood pressure, and inflammation markers during work
and without downregulation of these physiological factors, in the hours following OPA
(Ertek and Cicero 2012). This results in overall increased 24-h levels of heart rate,
blood pressure, and inflammation markers, all known to be harmful for the
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cardiovascular system through mechanical stress and injury of the endothelium and
deeper layers of the arterial wall, followed by inflammatory wall repair processes that
lead to atherosclerotic changes, such as plaques and aneurysms (Thubrikar 2007). In the
long term, this type of PA performed at work for several days per week and over several
years can increase the risk for CVD and mortality. The long-term health effects of OPA
can differ substantially depending on its intensity, duration, and recovery time. Long
duration of OPA and high cumulative aerobic workloads, long working hours and
weekend work, and respective insufficient recovery times have been shown to increase
atherosclerosis (Krause et al. 2007; Wang et al. 2016), incident cardiovascular disease,
and mortality (Coenen et al. 2018a; Li et al. 2013). The dose-response relationship and
thresholds between OPA and health outcomes are not yet completely understood and
may also differ for specific activities, such as constrained body postures (e.g., sitting or
standing), degree of involvement of small muscle groups (e.g., in manufacturing work),
degree of static work required (e.g., for holding tools or carrying objects), or perfor-
mance of biomechanically and/or cardiorespiratory highly demanding tasks (e.g., heavy
lifting). Low and moderate levels of OPA may exert their influence on health primarily
through relatively small physiological changes that accumulate over years before
causing clinically manifest chronic diseases (e.g., hypertension or ischemic heart
disease), while high or peak levels of OPA may have more immediate health conse-
quences (e.g., heart attack, sudden cardiac death, or hemorrhagic stroke).

PA can have beneficial or harmful effects at both leisure and work depending on
its specific characteristics. The explanation of the PA health paradox is that the work
and leisure domains comprise very different environmental settings and social
constraints that influence the type of PA, body postures and movements, and their
duration and intensity and determine rest and recovery periods. LTPA often includes
dynamic movements of an intensity level that could lead to improved cardiorespi-
ratory fitness, being performed over relatively short time periods (often less than 1 h)
and with enough time for recovery. In contrast, OPA more often comprises static and
awkward postures, repetitive movements, or monotonous activities being performed
over long duration (for several hours or even an entire work shift), mostly without
sufficient intensity to increase cardiorespiratory fitness and metabolism and fre-
quently without sufficient recovery time. These contrasting characteristics of PA
performed at work and leisure are causing different acute and long-term physiolog-
ical effects, which in the end lead to the contrasting health effects reported in the
epidemiological literature ranging from acute to chronic musculoskeletal symptoms,
CVD, and mortality. In the following, we will describe how the different character-
istics of OPA and LTPA lead to acute and long-term physiological adaptations
explaining the PA health paradox. An overview of these various mechanisms
relevant for cardiovascular health is given in Table 1.

The Duration of PA

As described in the previous section, the duration of PA is of importance for the acute
and long-term health effects of PA. While LTPA normally lasts for relatively short
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Table 1 Overview of mechanisms explaining the differential cardiovascular health effects of OPA

and LTPA
Leisure-time physical
Occupational physical activity activity
Activity Types of | Prolonged postures and manual Dynamic movements with
characteristics | activities | handling large muscle groups
Duration | Long periods (several hours or Short periods (less than 1 h)
even a full shift, for many
consecutive days, weeks, and
even years)
Recovery | Little Much
Intensity | Relatively low (<60% of the Relatively high (>60% of the
maximum aerobic capacity) maximum aerobic capacity)
Physiological Chronic increase in ventilation, Instantaneous short increase
responses heart rate, blood pressure, in ventilation, heart rate,
metabolism, and inflammation blood pressure, metabolism,
markers and inflammation markers
Increase 24-h blood pressure and | Decreased 24-h blood
heart rate pressure and heart rate
Mechanical stress and injury of | Fitness improvements
the arterial wall (atherosclerosis)
Health Cardiovascular health Cardiovascular health
outcomes deterioration improvement

Higher risk of mortality

Lower risk of mortality

time (often less than 1 h), OPA occurs over many hours per day and typically over
many consecutive days. While the relatively short duration of conditioning LTPA
can lead to reductions in 24-h heart rate and blood pressure, OPA performed over
longer durations causes elevations in 24-h heart rate and blood pressure. Because
elevated 24-h levels of heart rate and blood pressure are harmful for the cardiovas-
cular system and strong independent predictors of CVD and mortality (Korshej et al.
2015a; Banegas et al. 2018), these hemodynamic effects alone could explain the
negative health effects of OPA.

The Intensity of PA

To condition the cardiovascular system and to improve cardiorespiratory fitness, PA
of a relatively high intensity is required. As a rule of thumb, the intensity needs to be
of at least 60% of maximum oxygen consumption equivalent to about 60% of heart
rate reserve (estimated as the difference between resting and maximal heart rate) for
improving cardiorespiratory fitness (Astrand and Rodahl 1986). During various
sports (e.g., soccer, running, swimming) and certain daily activities (e.g., stair
climbing, brisk walking, and cycling), the intensity of PA is relatively high and
can reach this 60% intensity level. These activities predominantly occur during
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leisure time. However, during work, the intensity of PA rarely reaches the 60%
threshold (Jergensen et al. 2019). In fact, even workers in manual jobs need to pace
themselves and avoid breaking into sweats (one sign of reaching intensity levels
sufficient for improving cardiorespiratory fitness) because they need to continue the
same work for hours and usually in the same working clothes. Thus, even though
workers in manufacturing, farming, construction, cleaning, elder care, and many
other blue-collar and service sector jobs perform OPA for several hours per day, their
level of cardiorespiratory fitness is not improved (Coenen et al. 2018b; Jargensen
et al. 2019). For example, cleaners have been observed to walk more than 20,000
steps per day without experiencing any improvements in cardiorespiratory fitness
(Korshgj et al. 2013).

Prolonged Standing, Sitting, and Heavy Lifting

Predominant body postures like sitting and standing also differ during work and
leisure and may contribute to the observed PA health paradox. Generally, large
fractions of higher socioeconomic groups hold jobs involving much sitting at
work, such as office workers. Mostly sitting during leisure time has been consistently
associated with poor health (van Uffelen et al. 2010). In contrast, the evidence
regarding sitting at work has been summarized by early reviews as equivocal (van
Uftelen et al. 2010) and has since remained inconsistent. Occupational sitting has
been linked with increased mortality (Kikuchi et al. 2015) but also with better
cardiovascular health outcomes when compared with mostly standing and/or walk-
ing at work (Hall et al. 2019; Smith et al. 2018). The simplest explanation for
paradoxical health effects of occupational and leisure-time sitting could be that
those who are on their feet all day at work prefer to rest after work and thus sit or
lie (often to keep their feet elevated) a lot during leisure. The increased health risks of
these demeaningly labeled “couch potatoes” may therefore be due to the combina-
tion of fatiguing OPA and a resulting extensive time sitting at leisure (Gilson et al.
2019). Accordingly, studies that identified daily hours of sitting and watching TV at
home as health risks may have missed a root cause for this behavior: an exhausting
combination of long work hours including high levels of OPA and prolonged upright
work postures (Blafoss et al. 2019). Another explanation for the divergent health
effects of sitting at work and leisure can be due to differences in the degree of
continuous sitting at work and leisure. Long continuous bouts of sitting are partic-
ularly harmful for health (Saunders et al. 2018). For blue-collar workers overall, long
bouts of continuous sitting occur much more often during leisure than during work
(Hallman et al. 2015).

Globally, and even in modern Western economies, large proportions of the work
force, even a majority of workers in the lower socioeconomic groups such as farm
workers, construction workers, industrial blue-collar workers, healthcare providers,
and the growing ranks of low-wage service workers, are exposed to prolonged
standing at work. Even relatively short bouts of standing at work of less than 2 h
have been associated with increases in fatigue and acute discomfort, swelling, and
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pain of the lower extremities and lower back in both laboratory and field studies
(Coenen et al. 2016; Coenen et al. 2017). Prolonged standing has not only been
associated with fatigue, discomfort, pain, and musculoskeletal disorders in feet, legs,
hips, and the lower back (Waters and Dick 2015). It has also been identified as an
independent risk factor for varicose veins and related venous disease complications
(Tabatabaeifar et al. 2015); peripheral artery disease (Mékivaara et al. 2008); accel-
erated progression of carotid atherosclerosis (Krause et al. 2000); the incidence of
coronary heart disease, myocardial infarction, and heart failure (Smith et al. 2018);
and cerebrovascular diseases such as transitory ischemic attack and stroke (Hall et al.
2019). For example, Smith et al. reported that the risk for heart disease doubled
among Canadians who predominantly work in a standing position (with some
walking) compared to those who predominantly sit at work (Smith et al. 2018).
Hall and colleagues reported a similar twofold risk for transitory ischemic attacks
“mini-strokes”) among women with baseline CVD who were reported “sitting and
standing about equally” in their current job, followed by 36% risk increases among
those “mostly standing” at work (Hall et al. 2019).

Few other studies have investigated body postures at work separately from body
postures during leisure time. Some recent studies have used accelerometers to
investigate differences in body postures at work and leisure time (Gilson et al.
2019). For example, accelerometer measurements of manufacturing workers over
several working days have shown that they, on average, perform static standing at
work for 2.8 h and being on their feet for 5.4 h (Jergensen et al. 2019). However,
very few studies differentiate between sitting, standing, and other types of light PA
because they classify PA exclusively by broad categories of energy expenditure that
typically combine sitting and standing in a single “sedentary” or “low-intensity”
category (Ekelund et al. 2019). These studies are therefore unable to detect the
posture-dependent health risks. Epidemiological studies that do not assess work
postures, or combine sitting and standing postures into a single low OPA reference
category, will lead to conservative misclassification bias when assessing the effect of
high-intensity OPA relatively to low-intensity OPA. This is because the so-called
“low” OPA comparison group includes not just predominantly sitting workers with
low disease risks but many workers exposed to prolonged standing at work who are
at substantial higher morbidity and mortality risks. This contamination of the
reference low-risk group by high-risk workers will dilute the overall OPA risk
estimates in such studies. This may in part be responsible for inconsistent findings
regarding the health effects of OPA in general and for studies referring to “light
standing” or “sedentary” work in particular. Exposure misclassification is further
compounded by the fact that most studies on work postures did not measure the
degree and amount of static and dynamic work performed. A worker standing may
actually perform additional demanding static and dynamic work, for example,
holding and swinging a heavy hammer. But such activities have most often not
been measured or accounted for. This limitation is true for exposure assessment by
both self-report and accelerometers; however, simultaneous measurements of pos-
ture, trunk, and extremity movements using multiple wearable sensors or observer-
based ergonomic job analyses could overcome this limitation.
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Posture-dependent health effects are products of pathophysiological processes and
forces, not primarily generated by active skeletal muscle-induced movements but
mostly by gravitational forces during standing that lead to increased hydrostatic
pressures in blood vessels. For example, compared to lying down, arterial blood
pressure in lower extremities increases by about 60-80 mmHg during standing. In
addition to the gravitational forces, maintaining one’s balance during standing requires
co-contraction of agonistic and antagonistic muscles, particularly in the lower extrem-
ities. These relatively static contractions increase extravascular pressures leading to
compression of arteries running through or near these muscles, thereby increasing
peripheral resistance in those arteries. This requires harder pumping work of the heart
and increased blood pressure to overcome this resistance for delivering oxygen to these
muscles and other peripheral tissues or organs. These two mechanism alone — increased
gravitational hydrostatic pressure and increased resistance of the peripheral arteries
during prolonged standing — can lead to elevated blood pressure and functional and
morphological changes in the blood vessels that, over time, result in stiffening of
arteries (Wang et al. 2014) and atherosclerotic changes (Krause et al. 2000). These
changes require even higher blood pressures to perfuse these arteries, thus generating a
vicious cycle resulting in the development of hypertension, peripheral artery disease,
and chronic kidney, cardiovascular, and cerebrovascular diseases. These mechanisms
also operate during sitting, but to a much lower extent. This is because the vertical
distance in height between the feet and the heart (determining the hydrostatic pressures)
is much less during sitting, as is the need for static balancing muscle work, especially if
the subject is being supported by back- and armrests, further reducing hydrostatic
pressure and peripheral resistance.

Another pathophysiological hemodynamic mechanism triggered by a standing
posture and the described increased hydrostatic pressures is venous pooling in the
lower legs with plasma exudation into surrounding tissues, causing edema, swelling,
and pain in the lower extremities (Antle et al. 2013) and reducing the circulating
plasma volume (Lundvall and Bjerkhoel 1994). This will, in turn, increase the heart
rate because of the need for the heart to pump the remaining blood volume more
often through the body per unit of time, to deliver the same amounts of oxygen to
tissues and organs.

Increases in heart rate due to change from a sitting to a standing position are
observed during normal daily living at work and leisure (Coenen et al. 2018b). Since
24-h heart rates above a resting rate of 60 beats per minute are positively related to
CVD and mortality (Zhang and Zhang 2009), the mechanism of heart rate increase
through venous pooling provides an additional explanation for the detrimental health
effects of prolonged standing. Finally, as already mentioned above, prolonged
standing increases the risk for developing varicose veins, and these vessels in turn
will increase the amount of venous pooling during standing creating another vicious
cycle or feedback loop that further strains the cardiovascular system over time.

Because the total duration and degree of static standing is much higher during work
than during leisure, it can be a potential explanation for the PA health paradox. For
example, in the Danish DPhacto cohort, stationary standing was measured with
accelerometers over several days in different occupational groups (Jergensen et al.



254 A. Holtermann et al.

2019). Manufacturing workers on average performed static standing at work for almost
3 h, while they stood for 1.6 h during leisure time. Moreover, the standing during work
is likely to be more constrained and static than during leisure (particularly for blue-
collar workers where static standing can be a requirement for performing the work
tasks), thus imposing a more harmful effect during work than during leisure time.

Finally, upright work postures like standing are often combined with additional
task-related muscle work that can be either static, such as holding tools or objects, or
dynamic like hammering or a combination of both like in most common material
handling tasks such as lifting and carrying of objects or persons. The static compo-
nents of these tasks further increase peripheral vascular resistance and blood pressure
with the detrimental consequences described above for prolonged postural work.
The dynamic components of these additional tasks will also further increase blood
pressure and heart rate and thus increase mechanical stresses in arteries that will
cause micro-injuries of the arterial walls and a cascade of repair mechanism consti-
tuting inflammatory pathophysiological processes that cause atherosclerotic wall
changes, which, in the long run, could lead to higher CVD incidence and mortality.

While the musculoskeletal health risks of manual material handling tasks have been
extensively documented in the ergonomic and epidemiological literature, respective
cardiovascular disease and mortality risks have rarely been studied. However, a few
studies reported lifting or carrying objects to be predictive of cardiovascular diseases
(Clays et al. 2012; Petersen et al. 2012). One recent Danish cohort study identified
heavy occupational lifting at work as independent risk factor for ischemic heart disease
with workers who reported carrying at least 10 kg at work experiencing an over 50%
higher risk for ischemic heart disease, but no effect on all-cause mortality. Of note, the
highest ischemic heart disease risks were experienced by male workers with occupa-
tional lifting who otherwise had lower levels of LTPA or OPA, indicating interactions
between different types of PA (Petersen et al. 2012). Another Danish cohort study
linked heavy occupational lifting to increases in blood pressure among users of
antihypertensive drugs and to an increased incidence of hypertension among workers
over 50 years old (Korshgj et al. 2019). Most recently, a study of 1.15 million Danish
wage earners with 21.4 million years of follow-up that used a job exposure matrix to
assess OPA reported occupational lifting to be positively associated in a monotone dose
response up to a 9% (3—15%) and 27% (15-40%) increased risk of acute myocardial
infarction in men and women who were exposed to more than 45 or 22 ton-years of
occupational lifting, respectively (Bonde et al. 2019). However, these reported risks
likely underestimate actual risks due to exposure misclassification, healthy worker bias,
and overadjustment for factors that can be considered determinants (education, social
position) of the OPA exposure.

Recovery

Long durations of PA without sufficient recovery time (e.g., excessive endurance sports
or long work hours) can cause fatigue and exhaustion and may increase the risk of
cardiovascular disease (Krause et al. 2009). Sports medicine considers an imbalance
between PA load and recovery as “overreaching” or “overtraining,” which can cause
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injury and health impairments if sustained for longer periods of time (Elliott and La
Gerche 2015). However, for most people, LTPA is of rather short duration (often much
less than 1 h per day) with sufficient possibility for rest. On the contrary, in many
occupations, work requires the worker to be physically active for several hours per day
for several consecutive days, with limited possibility of rest periods within and between
working days. This is particularly an issue in countries and job sectors without strict
regulations regarding the number of working hours per day and week, paid vacation,
and sick leave. Moreover, OPA is to a much lesser extent tailored to the individual
person (e.g., age, cardiorespiratory fitness, symptoms, and fatigue) than LTPA. Thus,
the differences in need for recovery and the ability to recover during work and leisure
can also constitute a part of the explanation for the PA health paradox.

Future Perspectives for Strengthened Research and Prevention

The emerging epidemiologic evidence for the PA health paradox from a still
inconsistent literature and several plausible physiological mechanisms have been
described. Nevertheless, the existence of the PA health paradox has been questioned
in a recent discussion paper that particularly questioned the epidemiological evi-
dence for detrimental health effects of OPA (Shephard 2019). In contrast, despite of
common methodological limitations (e.g., socioeconomic confounding), the positive
health effects of LTPA are widely accepted and hardly ever questioned.

It is indeed important to critically discuss the evidence underlying the PA health
paradox and to recognize inconsistencies and study limitations in future research.
However, this examination needs to be applied to all domains of PA because
inconsistencies and very similar methodological limitations exist also for the epide-
miological evidence regarding the health effects of LTPA. For example, recent
research among Finnish middle-aged men found no independent effects of LTPA
on cardiovascular mortality (hazard ratio of 0.95, 95% CI 0.84—1.06) or all-cause
mortality (hazard ratio of 0.99, 95% CI 0.94—1.04) among healthy men. Moreover,
among the subgroup of workers with existing CHD, each additional weekly hour of
LTPA resulted even in an elevated risk of 14% for cardiovascular mortality (hazard
ratio of 1.14, 95% CI 1.04—-1.26) and of 10% for all-cause mortality (hazard ratio of
1.10, 95% CI 1.03—1.18), respectively, in models controlling for 19 potential con-
founders including OPA (Krause et al. 2017). In the following, we discuss the most
relevant limitations of the existing evidence of the PA health paradox and how these
limitations ought to be addressed in future research. We also discuss how the existing
evidence already provides new promising avenues for more effective disease pre-
vention among working populations.

A Need for More Evidence and from Other Geographic Areas and
Worker Populations

It has been suggested that there is still limited evidence for the PA health paradox and
that most of the epidemiological evidence is restricted to studies from mainly
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Scandinavian and Western European countries (Shephard 2019). We believe that the
relatively good working conditions in Western European and Scandinavian countries
that frequently use advanced technologies and ergonomic approaches to limit exces-
sive workloads, regulate work hours, mandate paid vacation and sick leave, and
provide universal access to medical care for free or at very low cost would actually
attenuate negative health effects of OPA. We therefore expect that studies from
countries with overall higher OPA and less worker protections might find even
stronger negative OPA health effects.

In recent years, researchers around the globe have addressed the PA health
paradox. For example, in the last couple of years alone, several new studies
originated from Germany (Bahls et al. 2018), Switzerland (Wanner et al. 2019),
Finland (Krause et al. 2017; Mikkola et al. 2019), Norway (Hermansen et al. 2019),
Japan (Sakaue et al. 2018), China (Fan et al. 2018), and the USA (Hall et al. 2019).
Despite of this growing body of literature, there is a need for additional research on
the PA health paradox from other parts of the world. As a first, feasible, and
relatively fast step, researchers all over the world should investigate the PA health
paradox in existing longitudinal cohorts. Such research should also study potential
explanations and mechanisms underlying the PA health paradox. Future studies
should not exclude workers with pre-existing health conditions but instead use
stratified analyses to identify groups of people that are particularly vulnerable to
the negative health effects of high levels of OPA and in need for targeted interven-
tions. For example, the effects of high OPA among people with pre-existing CVD,
lower levels of cardiorespiratory fitness, or who are exposed to additional cardio-
vascular risk factors with potential synergistic health effects such as job stress
(Ferrario et al. 2019a), air pollution, and environmental heat should be studied.

Better Measures of PA Needed

Most exposure assessments in existing epidemiological studies on the PA health
paradox are based on questionnaires with relatively low validity (Koch et al. 2016).
Also, most studies used rather crude categories for PA and often further merged these
categories in the analysis stage, which may have led to misclassification bias. Future
research should be based on more accurate PA assessment methods. Preferably, new
studies should use device-based continuous measurements able to provide detailed
information on temporal and compositional aspects of PA in all domains covering
24 h per day over multiple days. Moreover, additional PA characteristics need to be
investigated including intensity, breaks, recovery time, postures, biomechanical
loading, static work, relative aerobic workloads taking cardiorespiratory fitness
into account, and cumulative workloads (using repeated measures and complete
work histories). Wearable sensors such as accelerometers and heart rate monitors are
now widely available and can be incorporated in large epidemiological studies.
Although some cohort studies have already used accelerometer-based measurements
of PA linked with prospective health outcomes (Ekelund et al. 2019), they often
failed to differentiate between OPA and LTPA.
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Better Dealing with Confounding

Control for confounding factors may have been insufficient in some studies of the PA
health paradox. However, potential residual confounding is often claimed as an
alternative explanation for unexpected results regardless of the quality and compre-
hensiveness of confounder control. This includes whether, and if so, how accurate
other confounding factors (including socioeconomic, body composition, lifestyle,
and health factors) are measured. We argue that residual confounding (from socio-
economic or other factors) is not likely to explain the PA health paradox, as support
for the PA health paradox is found in studies adjusting for, or stratifying on,
socioeconomic position, enrolling participants from the same occupation only, or
adjusting for virtually all known biological, behavioral, and psychosocial risk factors
for CVD.

Nevertheless, more effective ways of confounding control should be employed.
For example, individual participant data meta-analyses can deal with nonstandard
confounder assessment across studies because they have the large sample sizes
necessary for comprehensive confounder control by combining several existing
cohorts for reanalysis and harmonizing adjustment for confounders across cohorts.
Controlled experimental studies, such as randomized controlled trials, may be able to
even control for unknown or unmeasured confounders as long as randomization is
successful. As far as we are aware, there are no randomized controlled trials
investigating the health effects of exposing people to high OPA vs. high LTPA. As
such trials may not be feasible, alternative research designs need to be considered for
making causal inferences in the face of some remaining uncertainty. Various exam-
ples of such alternative designs have been suggested in the literature (Schelvis et al.
2015). For example, a natural experiment of an occupational group making a
transition from high OPA work to robotized physically inactive work could be
analyzed. A suitable occupational group in such a study could be garbage collectors.
Garbage collecting used to be a highly physically demanding job, but much of the
manual work has now (at least for some workers) been taken over by machines.
Studying this occupational group before and after such a major transition, in which
no inherent changes to factors other than physical demands are expected, and
comparing this group to a relevant reference group might shed light on the causality
of the health effects of OPA.

Opportunities for Improved Disease Prevention in Working
Populations

As mentioned at the beginning of this chapter, current PA guidelines and other
initiatives to improve PA among the general public are all based on the basic
assumption of “the more PA, the better,” no matter the domain, environment, or
context in which the PA occurs. The PA health paradox, however, suggests that this
assumption may be wrong and that prevention strategies need to distinguish occu-
pational from leisure-time PA. The potential benefits and risks of OPA also depend
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on individual worker characteristics such as age, cardiorespiratory fitness, cardio-
vascular health status, and physical limitations due to other comorbidities such as
pulmonary diseases or musculoskeletal disorders. There are large groups of workers
in our societies who are at an increased health risk due to unfavorable combinations
of these individual characteristics and specific OPA patterns. According to the
current evidence, these vulnerable worker populations include (a) middle-aged and
older workers with pre-existing cardiovascular diseases such as varicose veins,
atherosclerosis, hypertension, or ischemic heart disease who are especially vulner-
able to the potential detrimental effects of high-intensity OPA; (b) workers with
prolonged standing or other static work postures; (c) workers restricted to sedentary
work with infrequent bouts of high-intensity OPA (e.g., truck drivers performing
heavy-lifting tasks during delivery); (d) low-wage workers working longer hours or
multiple jobs without sufficient recovery time including immigrant workers addi-
tionally trying to cope with wage theft, job insecurity, blacklisting, or fear of
deportation; (e) children, women, and workers with health-related physical limita-
tions and low cardiorespiratory fitness required to perform OPA at intensity levels
that exceed their physical capacities; (f) and blue-collar manufacturing workers and
large numbers of workers in agriculture, construction, warchousing, or in the
hospitality, healthcare, and retail sectors who are highly active at work and sedentary
during their leisure time (Gilson et al. 2019) and workers with high OPA combined
with poor psychosocial work environment (Allesge et al. 2017; Clays et al. 2016;
Ferrario et al. 2019b). Most of these workers are at a double disadvantage; they
suffer the negative health consequences of high OPA and do not benefit from the
beneficial health effects of conditioning LTPA.

One primary prevention objective is to fit physical work demands, leisure-time
activities, and recovery time to the individual workers’ capacities and needs.
Existing PA guidelines seem to be of little help in this respect. For example, the
2016 European guidelines on CVD prevention in clinical practice do not differen-
tiate between OPA and LTPA, recommend at least 150 min of moderate PA per week
regardless of domain, and state that benefits of PA outweigh the risks while
acknowledging that the “the lower and upper limit of aerobic PA intensity, duration,
and frequency to exert a beneficially effect is unknown.” These guidelines further-
more warn that “individuals who exercise only occasionally seem to have an
increased risk of coronary events and sudden cardiac death during or after exercise”
(Thompson et al. 2007) and advise that “clinical evaluation, including exercise
testing, may be considered for sedentary people with cardiovascular risk factors
who intend to engage in vigorous PA and sports” and that “especially for older and
deconditioned individuals a relative intensity measure is more appropriate” (Piepoli
et al. 2016, pp. 2344-2345).

In contrast, long-standing recommendations by work physiologists and the
International Labor Organization (ILO) specifically address OPA and advise that
the average relative aerobic workload during an 8-h work day should not exceed
30-33% aerobic workload (Bonjer and Parmeggiana 1971). These recommenda-
tions were developed in the 1960s based on physiological parameters of excessive
exertion indicating an acute inability of the body to eliminate as much serum
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lactate as it produced during PA; they were not considering chronic disease or
mortality risks. A 22-year prospective cohort study supported this recommenda-
tion, finding that men without CVD at baseline who exceeded 33% of relative
aerobic workloads had 64% (95% CI 10-142%) and 30% (95% CI 7-57%)
increased risks of CHD and all-cause mortality, respectively (Krause et al.
2017). However, even values below that recommended average level of relative
aerobic workload can increase morbidity and mortality risks in exposed workers.
In fact, the same study of Finnish middle-aged men showed that each 10% of
relative aerobic strain increased the risks of acute myocardial infarction by 18%
(95% CI 8-28%) (Krause et al. 2015), CHD mortality by 30% (95% CI 14-49%)),
and all-cause mortality by 15% (95% CI 7-24%) (Krause et al. 2017). Therefore,
keeping relative aerobic workloads below this established physiological limit is
insufficient for prevention of CVD. Nevertheless, this limit represents a modest
minimum goal for preventing excessive fatigue at the workplace. Achieving this
minimum goal should be considered a first step in the desired direction of
reducing harmful levels of OPA. For this threshold to be implemented, the relative
workload is recommended to be measured under real-world conditions. This is
because the relative workload of the worker does not only depend on the worker’s
physical capacity (determined by pre-existing cardiorespiratory conditions or the
level of aerobic fitness) and physical work tasks but also other working conditions
including air quality, noise level, environmental temperature, need to wear per-
sonal protective equipment, work-rest schedule, and psychosocial job stressors
(Ferrario et al. 2019b). Ideally, all these factors should be considered, and
recommendations should be tailored to the individual worker and specific work
demands.

Reductions of excessive relative aerobic workloads can be achieved by three
approaches: reduction in the absolute physical workload, increase in aerobic fitness,
and increase in recovery time, either alone or in combination. Accordingly, some
researchers have suggested to reduce CVD risks by exercise training at work of
sufficient intensity to increase cardiorespiratory fitness to reduce the number of
workers whose relative aerobic workloads exceed the maximum ILO-recommended
level (Korshgj et al. 2012). A recent randomized workplace intervention trial among
cleaners in Denmark showed that relatively few sessions of intensive aerobic
exercise during paid worktime indeed increased fitness and reduced relative aerobic
workloads. However, the intervention also resulted in significant increases in both
resting and 24-h ambulatory blood pressure (Korshej et al. 2015b). These mixed
results prompted the authors not to recommend this approach at this time because of
remaining safety concerns. Moreover, for aging workers and for workers with
existing CVD or with exercise-limiting pulmonary or musculoskeletal disorders or
other functional limitations, fitness training may not be feasible or insufficient to
achieve adequate reductions in relative aerobic strain. While increased LTPA after
work can be beneficial for individuals with low levels of OPA, results for individuals
with high levels of OPA have been inconsistent (Clays et al. 2013), and fatigue, long
or irregular work hours common in manual jobs, and scheduling issues may remain
barriers for engagement in LTPA.
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Primary prevention that is safe and not relying on individual workers’ behavioral
changes, especially among older workers with high OPA levels, may instead need to
address the discrepancy of individual cardiorespiratory fitness and physical job
demands by reduction of physical job demands, daily or weekly work hours, and
increases of recovery time (Krause et al. 2009). While automation has reduced
physical workloads over the past decades for skilled workers in some industries
(e.g., motor vehicle production), workers in other industries have been faced with
work intensification (e.g., in the growing healthcare, hospitality, and retail sectors)
(Krause et al. 2005). In some sectors the heaviest work is now performed by low-
wage immigrant workers who are underrepresented in national surveys and epide-
miological studies (e.g., custodial, construction, farm, and hotel and restaurant
workers). General public health messages exclusively recommending increased PA
may be appropriate for the sedentary part of the working population and the
subgroup of workers who tend to participate in workplace health promotion pro-
grams. However, such messages do not sufficiently address the sizable working
populations performing heavy physical labor; the increasing proportion of aging
workers with pre-existing chronic cardiovascular, pulmonary, or musculoskeletal
diseases; or workers unlikely to receive an offer for, or to participate in, respective
workplace health promotion programs.

In the absence of more controlled community-based intervention trials, it is
difficult to compare the effectiveness of different approaches for primary disease
prevention among workers with high OPA. It has recently been mentioned in the
literature that two birds could be killed with one stone if we can design work in such
a way that OPA becomes health enhancing (Holtermann et al. 2019). According to
this idea, referred to as the Goldilocks principle, the aim is to design the work tasks,
work organization, or environmental structures of the job in a way so that OPA
becomes more similar to characteristics of LTPA and thus can contribute to improved
health. However, the principle remains to be tested in different occupational groups
during productive work.

Applying the precautionary principle of public health, the reviewed evidence has
already important implications for the practice of occupational and rehabilitative
medicine even in the absence of respective intervention trials. Primary disease
prevention efforts may benefit from a reduction of the energy demands in physically
demanding jobs. Jobs in agriculture, forestry, commercial fishing, construction,
manufacturing, warehousing, cleaning, or retail are at especially high risk for
excessive relative aerobic strain (Krause et al. 2017). Secondary and tertiary pre-
vention efforts may be indicated for persons who do not have a sitting desk job.
Occupational medicine and other occupational health professionals can assist in an
individualized approach using inexpensive ambulatory heart rate monitoring during
work hours to determine the ergonomic fit between individual aerobic capacity and
workload. Specifically, relative aerobic workloads, estimated as percent heart rate
reserve (%0HRR = (HRwork — HRrest)/(HRmax — HRrest) x 100%) (Wu and
Wang 2002) using wearable heart rate monitors and standard procedures estimating
maximum heart rate (HRmax) based on resting heart rate (HRrest) and age
(Karvonen et al. 1957), can be used. %HRR should be routinely assessed in non-
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desk workplaces during placement of new employees and in the process of designing
work modifications for employees returning to work after being diagnosed with
CVD. Exercise testing and ambulatory electrocardiography (ECG) are indicated for
workers with CVD and cardiovascular risk factors or for sedentary workers who plan
to engage in high-intensity LTPA or sports per recommendations of existing guide-
lines (Haskell et al. 1989).

Intervention studies reducing physical job demands have so far only been
conducted with the goal to reduce acute musculoskeletal symptoms through ergo-
nomic interventions (using training, engineering controls, and changes in work
organization). For obvious reasons, these studies did not evaluate CVD or mortality
outcomes that require large samples and decade-long follow-up and more substantial
resources. Nevertheless, ergonomic intervention studies could combine their tradi-
tional outcomes (fatigue, musculoskeletal pain, work-related injury, disability,
return-to-work, productivity, costs) with short-term changes in cardiovascular risk
factors such as blood pressure, heart rate, heart rate variability, pulse wave velocity,
and arterial wall intima-media thickness at marginal extra costs. Similarly, large-
scale epidemiological studies designed to evaluate real or simulated interventions for
chronic musculoskeletal disease outcomes could, in addition to ergonomic exposure
assessments, study cardiovascular disease and mortality outcomes assessed via
record linkage with respective hospitalization and death registries.

Future intervention research needs to investigate the effectiveness and efficiency
of possible interventions such as fitness-inducing exercise, increase of recovery time,
and reduction of work hours and/or physical job demands. This is especially relevant
today given growing high-risk populations of aging workers with pre-existing CVD
and of particularly vulnerable low-wage immigrant workers that have been under-
researched and underserved in occupational and public health.

Despite remaining questions about the PA health paradox and lack of evidence
from intervention studies, our current understanding of the available physiological,
ergonomic, and epidemiological evidence clearly indicates that more PA is not
always better for health or longevity. Occupational and public health policies that
reduce harmful excessive physical workloads, prolonged standing, long work hours,
and the need for multiple jobs and that provide sufficient recovery periods and
health-promoting PA at work and during leisure are promising complementary
avenues for effective workplace-based disease prevention considering the PA para-
dox and its contextual root causes.
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Abstract

This chapter provides an overview of work intensity in LMIC. Work intensity is
measured by different constructs that capture work environment characteristics,
which describe aspects of heavy workload, work organization and timing, con-
flict, and effort exerted to complete tasks, that may result in work-related stress.
Research emanating from low- and middle-income countries (LMIC) on the
predictors, prevalence, and outcomes of work intensity is limited, in part due to
lack of resources and quality data. While evidence from high-income countries
(HIC) indicates that intensification of work is damaging to health, social, and
work-related well-being, studies from HIC cannot be generalized to LMIC which
face unique challenges that exacerbate the vulnerability of workers. Distinctive
factors such as collectivism, political instability, poverty, extended work days,
high prevalence of precarious and informal work, limited labor laws, and poor
regulation have a negative impact on workers in LMIC and exacerbate work
intensity in ways not typically observed in HIC. There is current, albeit limited,
evidence from low- and middle-income regions that provides an initial and partial
understanding of the prevalence, determinants, and consequences of work inten-
sity the regions explored. Drawbacks to existing occupational health research and
literature are also discussed.

Keywords

Work intensity - Workload - Job demands - Time poverty - Informal workers -
Collectivism

Introduction

Variations in national characteristics, such as GDP, economic growth rate, and
pension policies play an important role in establishing work intensity and factors
that may mediate or moderate its effects (Kortum et al. 2010; Bhagat et al. 2010;
Maicken 2019). Globalization, global shifts in the economic and social climate, and
advancements in science and technology have led to increased deregulation and
economic disparities around the world (Burton 2010; Muntaner et al. 2012; Benach
et al. 2014; Zajc and Kohont 2017). This has resulted in changes to the labor
market and work environment, intensification of work due to increased pressure
and demands on workers (Benach et al. 2014; Zajc and Kohont 2017), and
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marginalization of the average worker, with greater effect observed in developing
countries (Burton 2010; Muntaner et al. 2012).

Workers in these regions are therefore under pressure to modify how they work
and meet high demands for increased productivity while competing for limited jobs.
While evidence from high-income countries (HIC) has demonstrated that intensifi-
cation of work is associated with deleterious occupational, health (physical and
mental), social, and family outcomes, low- and middle-income countries (LMIC)
have not sufficiently quantified the risk and burden of work intensity factors,
primarily due to lack of data (Kortum et al. 2010; Bhagat et al. 2010; Amponsah-
Tawiah et al. 2013). This prevents LMIC from appropriately identifying and
addressing this public health burden. The scarcity of evidence-based research on
work intensity from LMIC (Bhagat et al. 2010) consequently limits evidence for
occupational health interventions to HIC theories and research findings. This raises
the question of whether the current foundation for interventions qualifies as evi-
dence-based, since their validity is not firmly established in LMIC which have their
own unique set of challenges and cultural perspectives that influence the labor
market and work factors.

Investigation into the impacts of work intensity on workers’ health and the
quality of their life and work in LMIC is necessary given the complex interactions
of micro and macro sociopolitical factors which render workers in these regions
vulnerable. These factors include poverty wages, precarious or informal work,
perilous work environments, few worker rights protections that are often not duly
enforced, limited technology which may increase hours worked, high unemploy-
ment, greater competition for limited jobs in the formal sector, political instability,
and poor health-care sectors (Fenwick et al. 2007; Benach et al. 2014; Zajc and
Kohont 2017).

Taking all this into account, this chapter explores work intensity in LMIC. In
the following section (“What is work intensity?”’), work intensity is defined, and
its indicators and measures are discussed. The section “Distinctive Causes and
Exacerbators of Work Intensity in LMIC” deals with the unique root causes that
contribute to and exacerbate work intensity in LMIC, in ways not typically observed
in HIC, thereby providing an argument for the significance and relevance of explor-
ing this topic in LMIC. The section “Evidence from Africa, Southeast Asia, and the
Western Pacific” provides an in-depth discussion of the reviewed literature from sub-
Saharan Africa, Southeast Asia, and the Western Pacific and reports the level/
prevalence, determinants, and consequences of work intensity from the current
evidence in each region. Rather than focus on all LMIC regions in the world, this
chapter highlights regions where there is less research and higher concentration of
low-income countries with limited resources. China, an upper middle-income econ-
omy, is excluded from the discussion, primarily because relative to other LMIC, it
has a plethora of research on this topic. The section “Drawbacks of Existing
Literature” summarizes the main pitfalls of the existing literature, after which the
futher challenges are discussed. The chapter closes with section “Concluding
Remarks” offering some final observations. Through highlighting the current evi-
dence, and gaps in the literature, we will call attention to the challenging position
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many LMIC may have in identifying and addressing work intensity and its associ-
ated adverse effects.

What is work intensity?

Different theories and constructs have been used to capture aspects of work intensity
in the literature. It has been described as a phenomenon that comprises components
of time and effort related to physical and mental activities (Burke et al. 2010; Ozutku
and Altindis 2013; Boxall and Macky 2014; Zajc and Kohont 2017). Work intensity
in the literature is used to describe aspects of control over pace, scheduling of work,
intensity of effort, time demands, emotional and physical workloads, tight deadlines,
role overload, and additional characteristics of the psychosocial environment (Pierre
Boisard et al. 2003; Burke et al. 2010; Kalleberg 2011; Ozutku and Altindis 2013;
Boxall and Macky 2014; Zajc and Kohont 2017). When personal and organizational
resources are not sufficient to cope with these varied demands and pressures,
intensified work can result in work-related stress (Michie 2002).

Measures of Work Intensity

The varying work intensity constructs mean work intensity can be measured by a
range of different scales. The Job Content Questionnaire (JCQ), Effort-Reward
Imbalance (ERI) Copenhagen Psychosocial Questionnaire (COPSOQ), and the
European Surveys on Working Conditions, all of which measure aspects of work
intensity, have been used extensively in the literature. Long hours and work intensity
index (a form of time poverty) have also been used in different disciplines, as they
help to account for formal and informal work, as well as unpaid domestic activities,
which are often dually carried out alongside wage-earning activities by women in
LMIC (Osorio and Wodon 2010; Floro and Pichetpongsa 2010; Arora 2015;
Connelly and Kongar 2017; Orkoh et al. 2019). In addition to these instruments,
researchers have used a range of questions pertaining to the work environment, effort
exerted, and time, to determine work intensity in labor force participants. These
measures are briefly discussed below; however more detailed descriptions of these
constructs are available elsewhere (Karasek et al. 1981; Siegrist 1996; Kristensen et
al. 2005; Burke et al. 2009; Osorio and Wodon 2010; Deery et al. 2010; Youngs et al.
2018; Nappo 2019).

Job Content Questionnaire (JCQ)

The JCQ has been used to measure psychological demands, job control, and job
strain. Job control is composed of two subdimensions, skill discretion and decision
authority (Karasek et al. 1981). Skill discretion refers to the development and use of
skills and training, while decision authority refers to autonomy over work
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organization and time (Karasek et al. 1981). Job demands represent psychological
stressors in the work environment which include workload, working pace,
conflicting demands, and time pressure within a particular job (Karasek et al.
1981). Low job control and high demands are independently associated with poor
health outcomes in working adults. Job strain also referred to as the job demand-
control model (JDC) uses job control and demands as the operational dimensions
and is characterized by high demands and low control (Karasek et al. 1981, 1990).
An updated version of the model also includes social support from co-workers and
supervisors (Karasek and Theorell 1990). The JCQ has been validated and found to
be reliable in different regions of the world.

Effort-Reward Imbalance (ERI)

The ERI focuses on the principle of reciprocity and on macro-social factors such as
job security, promotions, and salary (Siegrist 1996; Siegrist et al. 2004). The model
postulates that stressful working conditions are due to an imbalance between high
effort applied to a job and low macro-social rewards. Perceived efforts relate to the
physical, emotional, and psychological demands of work activities. The rewards can
include money, esteem, opportunities for advancement, and security (Siegrist 1996).
Incongruence between applied effort at work and rewards received increases risk of
negative health, social, and job-related well-being (van Vegchel et al. 2005;
Mutambudzi et al. 2018). The ERI has been validated and found to be reliable in
different regions of the world.

Copenhagen Psychosocial Questionnaire (COPSOQ)

The COPSOQ includes common dimensions of quantitative demands and work pace
and also incorporates dimensions of emotional and cognitive demands. In addition,
factors such as work organization and job content, interpersonal relationships, and
person-work interface scales are incorporated into the COPSOQ (Kristensen et al.
2005). Using these scales, the COPSOQ covers a broad range of work environment
and psychosocial factors that describe work intensity. The linguistic reliability and
psychometric properties of the COPSOQ have been tested and validated in LMIC
(Sahani and Hassim Ismail 2005; Pournik et al. 2015).

European Surveys on Working Conditions

The European Working Conditions Survey was initiated in 1990 to provide an over-
view of working conditions in Europe. The survey aims to provide a comprehensive
picture of the everyday reality of men and women at work, by assessing factors such as
employment status, duration and organization of work physical and psychosocial risk
factors, health and safety, work-life balance, and financial earnings (Nappo 2019).
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Similar to previously discussed instruments, it has been used extensively in different
regions of the world (Benavides et al. 2014; Yoo et al. 2015; Nappo 2019).

Work Intensity Index

Primarily used in the field of economics, work intensity is described as a form of
time poverty (Osorio and Wodon 2010). Time poverty refers to engagement in work
for a substantially greater number of hours than desirable (Osorio and Wodon 2010).
This index is used primarily to assess gender inequalities and labor market disparities
but may provide insights into work factors and public health. To provide a more
accurate measure of the burden of work, this index also takes into account multi-
tasking, which intensifies labor, meaning that a person works harder in each unit of
time they are engaged in work activities (Floro and Pichetpongsa 2010; Arora 2015).
For example, Arora indicated that 20% of women in a focus group in rural Mozam-
bique had childcare responsibilities while working on farms. Activities such as
fetching water or working in the fields were conducted while also carrying a child
on the back (Arora 2015), making their work activities more laborious. Though
scarcely used in occupational and public health research, this index would be
particularly valuable in assessing work-related ill-health in LMIC.

Additional Scales and Instruments

Scholars have also used varied items to establish work intensity in research studies.
For example, Younés assessed work intensity using the statements: “I receive orders
or contradictory indications,” “I have to provide an excessive amount of work,” “I
have too much to think about,” “I face difficulties to conciliate work and family
tasks,” and “I have the time to do my job” (Youngs et al. 2018). Burke and colleagues
examined the relationship of work intensity and work hours on health and work
outcomes using a 15-item scale which included items “regarding unpredictable flow
of work,” “availability to clients at all times,” and “a large scope of responsibility
that amounts to more than one job” (Burke et al. 2009). In assessing coping strategies
in call center workers, Deery et al. used the following items: “My job requires me to
work very fast,” “My job leaves me with very little time to get everything done,” and
“My job requires me to work very hard (physically or mentally)” (Deery et al. 2010).

Distinctive Causes and Exacerbators of Work Intensity in LMIC

It has been postulated that labor markets of countries cluster along geographical and
historical lines, and these labor markets are predictive of population health outcomes
at each level of economic development (Chung et al. 2010; Muntaner et al. 2012;
Benach et al. 2014). It would therefore be negligent to generalize research on work-
related health from HIC to LMIC. The root causes of work intensity in LMIC present
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unique challenges often intertwined with other domains of life, health, and culture in
each country. Different cultures identify with and perceive their jobs and job-related
factors through a social and cultural lens constructed from their own values (Bhagat
et al. 2010). In addition, some factors such as political instability, worker rights,
informal or precarious work, poverty, and the commodity of time uniquely affect
work and work outcomes in LMIC.

Work Culture in Collectivist Societies

Workers in collectivist societies, i.e., societies where individuals value loyalty
and cohesiveness and prioritize common goals over personal ambitions, may
cope with work demands and role stress differently, compared to workers in
individualistic societies such as the USA, UK, or Western Europe, who prioritize
personal interests over common goals (Spector et al. 2004; Haar et al. 2014). Not
all LMIC are collectivist societies; however, the majority of countries in non-
western regions such as Africa and Asia practice collectivism. According to the
literature, workers in collectivist societies in Africa and Asia have less job
autonomy relative to their counterparts in individualistic society work settings
in Europe and the USA (Bhagat et al. 2010). In addition, latent cross-cultural
factors in collectivist societies may affect perceptions of work intensity and how
it impacts other domains of life. This is demonstrated by several studies that have
found individuals or societies with collectivist values to have greater organiza-
tional citizenship behavior, which makes them more invested in organizational
priorities in lieu of personal ones. Such individuals are less likely to perceive
their work as stressful even when demands and pressure at work are high. Factors
such as working extensive hours, high workload, and undefined boundaries
between domains of work and personal life are perceived with less negativity
(Yang et al. 2012). These factors make workers in predominantly collectivist
societies particularly vulnerable to being exploited and exposed to greater work
intensity, with negative consequences on health and well-being.

Political Instability

LMIC are more vulnerable to political instability, which impacts the economy and
increases risk of adverse work conditions (Aisen and Veiga 2010). From a macro-
level perspective, political instability can shorten policymakers’ horizons, leading to
the development of sub-optimal or continuously changing policies (Aisen and Veiga
2010). This can lead to volatile economic and work environments and leave the labor
force unprotected by the law. In addition, corruption among politicians which is
significantly more prevalent in LMIC (Svensson 2005) poses a substantial constraint
on the economy and labor market (Dreher and Schneider 2010; Cooray and
Dzhumashev 2018). Overlooked illegal activities by decision- and policymakers
may consequently lead to hazardous working conditions and insubstantial wages and
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compound the strain and instability experienced by employees (Olken and Pande
2012). This increases the likelihood of precarious and informalized work, making
workers more vulnerable to work intensity and associated adverse health outcomes.
Further, the activities and quality of working conditions of multinational companies
which have over the past decades outsourced services and industry to LMIC, in part
to maximize profits and benefit from weak or non-existing regulatory systems, can
be greatly influenced by political instability. While some studies have indicated that
multinational companies are linked to poor working conditions and high incidence
of adverse work-related health outcomes (Kortum et al. 2010), others have indicated
that these companies provide increased wages and better work conditions and make
use of labor organizations and democratic institutions that are designed to improve
work conditions of employees (Brown et al. 2004; Akinyemi 2016). Turbulent
political environments with weak regulatory systems however are likely to attract
companies that take advantage of corrupt environments and poorly established labor
laws and regulatory systems.

Long Work Hours and Time Poverty

Regularly engaging in work weeks of more than 48 h is considered to be working
excessively long hours (Messenger 2018). According to the International Labour
Organization, approximately a third (36.1%) of global workers have excessively
long hours, and developing countries in Asia and the Pacific region (47.2%) have the
greatest proportion of employees who have long work days (Messenger 2018).
LMIC workforces disproportionately work long hours, which is in part compelled
by very low wages, that often necessitate workers to work longer in order to manage
financially (Benach et al. 2014; Messenger 2018).

Closely tied to the notion of long work hours is the concept of time poverty which
focuses on populations that work long hours out of necessity and not choice, thereby
paying particular attention to poor workers and those who would fall below the
poverty line should their work hours decrease (Bardasi and Wodon 2010). These
unavoidable long hours coupled with multitasking result in greater effort expended
to carry out work (Arora 2015), often with minimal return on effort. In low-income
countries in Africa, complex gender disparity issues emerge in relation to working
long hours, time poverty, and multitasking. Due to the distribution of domestic and
economic work, women have longer work days with a greater workload and often
have to make difficult trade-offs which may compromise their health and well-being
(Bardasi and Wodon 2010; Srivastava and Floro 2017).

While men are more likely to work long hours in paid work, women often have to
multitask domestic and paid work. For example, in rural Africa, agriculture is the
main economic activity, with average female labor share in crop production esti-
mated to be approximately 50% in countries that include Malawi, Tanzania and
Uganda (Palacios-Lopez and Kilic 2017). Women in agriculture however report dual
responsibilities such carrying a child on their back while farming land (Arora 2015),
thereby “working harder” during the unit of time dedicated to economic work
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(Palacios-Lopez and Kilic 2017). Curiously, little research has been conducted in the
African context to identify the harmful effects of work intensity among women
working long hours, doing dual domestic and wage-generating jobs.

Poverty

Disproportionately high levels of income poverty are another challenge in LMIC that
define the labor market and influence varied work factors. Poverty which limits
access to transportation, technology, and sanitation can exacerbate time poverty due
to the time that has to be dedicated to completing tasks (Costa et al. 2009; Scheurlen
2015). Adults below the poverty threshold often have long work days allocated to
low-productivity work, which brings in insubstantial wages. By the same token, the
long hours worked prohibit the potential of increasing wages through other means
(Osorio and Wodon 2010). Further, poverty and lack of opportunities prevent many
individuals in LMIC from developing their skills and competence through educa-
tion, training, and skills development which would improve occupational opportu-
nities and earning potential (Wodon and Blackden 2006). These individuals are
therefore ensnared in a vicious cycle that exposes them to greater work intensity,
with limited return on time invested in wage-earning activities.

Worker Rights, Precarious Employment, and the Informal Sector

While employment protection data is not readily available in most LMIC (Benach et
al. 2014), high rates of poverty and risk of unemployment have made workers in
LMIC increasingly vulnerable and willing to accept employment under poor work-
ing conditions and without seeking labor law protection (Klerck 2002). This unfor-
tunately empowers employers to change the terms and conditions of employment
without concern for how this may affect their employees. This, among other factors,
has exacerbated precarious work and employment informalization (moving from the
formal to informal sector), employment circumstances that further push workers
beyond the scope of the labor law (Fenwick et al. 2007).

According to the International Labor Office, the majority of workers in Africa
(82.8%) and Asia and the Pacific region (68%) are employed in the informal sector
(International Labor Office 2018). This informal work is reported to have adverse
consequences for workers and presents challenges in regulation, social protection,
and safeguarding worker rights and humane working conditions (International Labor
Office 2018). Precarious employment and the informalization of work present
challenges in enforcing labor rights and leave employees at the mercy of their
employers (Klerck 2002; Fenwick et al. 2007; Sankaran 2007). While some
LMIC have redefined the definition of an “employee” to extend protection to
workers not formally within a contract of employment, enforcement of labor laws
is met with challenges such as lack of capacity to regulate and enforce these
laws (Fenwick et al. 2007). The exclusion from the protection offered by labor
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laws and lack of regulation makes workers in LMIC more vulnerable to heavy
workloads and high job demands with little autonomy or rewards, which compounds
their disadvantage through the manifestation of adverse health outcomes in regions
with constrained health sectors.

Evidence from Africa, Southeast Asia, and the Western Pacific

Africa: A detailed literature search indicated that only 14 studies have been
conducted in Africa, with most of the evidence coming from South Africa, Nigeria,
and Ethiopia (Table 1). The most assessed work intensity constructs were job strain,
job demands, and work overload. Job strain and workload prevalence were observed
to be high in various occupations. Forty-four percent of Moroccan health-care
workers had high-strain jobs (Giurgiu et al. 2015). Similarly, nurses in Ethiopia
reported a 44% prevalence rate of high workload, and approximately 41% reported
emotional demands (measured as emotional issues related to patient death) (Salilih
and Abajobir 2014). Among nurses in South Africa, job demands that were found to
be the greatest stressors included disproportionate administrative responsibilities,
paper work, and high patient and client demands (Rothmann et al. 2006). In 29% of
Ethiopian nurses, high workload was the chief source of dissatisfaction, and data
indicated that a unit increase in workload resulted in a —2.66 units decrease in
overall job satisfaction (Semachew et al. 2017). Among male construction workers
in Nigeria, similar prevalence of work intensity was reported. Forty-six percent of
the construction workers reported psychological demands and mental workload, and
35% indicated they had low job control (Ekpenyong and Inyang 2014).

A study by Salilih and Abajobir in Ethiopia was the only study that examined
determinants of work intensity in detail in Africa (Salilih and Abajobir 2014). Sex,
marital status, shift work, prevalence of ill-health, and work department were
significantly associated with stress in nurses, who reported that “workload” was
the most frequent source of stress (44.4%). After adjusting for relevant covariates,
they found that female nurses were twice as likely to experience work-related stress
relative to their male counterparts. In addition, widowed and divorced nurses had a
tenfold increased risk of work stress. Due to the HIV pandemic, at one point,
mortality of young and mid-aged male adults was reported to be between 50% and
70% in some sub-Saharan African countries (Quinn et al. 2000). This increased the
number of single-headed and female-lead households. Previous research has indi-
cated that working single adults are more likely to report greater demands and work
stress, due to lack of spousal support and long work hours, particularly when they
have additional caregiving responsibilities (Amstad et al. 2011; Nomaguchi 2012;
Mutambudzi 2017; Mutambudzi et al. 2017). This can result in work-family conflict
(WFC) which is reportedly more prevalent among single parents and adults with
unsupportive spouses (Amstad et al. 2011; Nomaguchi 2012; Mutambudzi 2017,
Mutambudzi et al. 2017). Further, factors such as shift work and ill-health were also
associated with increased risk of work stress. Working evenings and nights has been
associated with sleep disorders, which impact work performance, increases
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workload, and is associated with greater likelihood of reporting high job demands
(Van Lacthem et al. 2015).

Consequences of work intensity in African studies were observed in the domains
of health, family well-being, and work factors. Studies examining ERI provided
support for the deleterious effects of high imbalance between effort exerted and
rewards, predicting attitude toward unethical work behavior among police officers in
Nigeria (Darboe et al. 2016) and negatively affecting reports of self-rated health and
chronic illness in educators and health-care workers (Peltzer et al. 2009; Ojedokun
2010; Darboe et al. 2016). High job demands and job strain were associated with
emotional exhaustion and musculoskeletal disorders in health-care workers and
providers (Ekpenyong and Inyang 2014; van Doorn et al. 2016; Abaraogu et al.
2017). In miners, accidents and near misses were associated with high physical and
psychosocial job demands and low control over work tasks (Amponsah-Tawiah et al.
2013). Among working women, in addition to their family responsibilities, job
demands and workload increased WFC (Uzoigwe et al. 2016). Similarly these
intensity constructs were associated with physical and mental ill-health (Rothmann
and Essenko 2007) and health conditions such as hypertension, heart disease,
stomach ulcers, asthma, and mental distress, as well as tobacco and alcohol misuse
(Salilih and Abajobir 2014).

Most of the studies were conducted on health-care workers. This focus on health-
care workers in African research is comprehensible given the fragility of health
systems in this region. Health systems in sub-Saharan Africa are often overburdened,
under-resourced, and struggle with retention of workers. For example, there is a
well-documented shortage of nurses in LMIC, which is reported to increase work-
load (Salilih and Abajobir 2014). These shortages are consequences of inadequate
compensation and incentives, unsafe working environments, poor career develop-
ment opportunities, and inadequate training, which increase regional or international
migration and brain drain (World Health Organization 2006; Anyangwe et al. 2007,
Kinfu 2009; Darboe et al. 2016). This results in a local workforce that is under-
staffed, under high pressure, with high workloads and job demands, and struggling
to meet the populations health needs, ultimately leading to burnout, low motivation,
lower productivity, dissatisfaction, work absences, and early retirement (World
Health Organization 2006; Anyangwe et al. 2007; Kinfu 2009; Delobelle et al.
2011; Aveling et al. 2015; Darboe et al. 2016).

Evidence of this was observed in the current literature. Among nurses and other
health workers, job strain, ERI, job demands, long work hours, and workload
contributed to perceived high levels of occupational stress, emotional exhaustion,
poor self-rated health, and affected retention of nurses as well as ability to
comprehensively complete documentation of patient records (Rothmann et al.
2006; Giurgiu et al. 2015; Negussie and Kaur 2016; van Doorn et al. 2016; Darboe
et al. 2016; Abaraogu et al. 2017). Work intensity constructs were observed to
affect well-being of health workers; however these factors may further burden the
fragile health systems in Africa (van Doorn et al. 2016). Exposure of health-care
workers to these deleterious work factors may negatively impact their health and
the lives of the patients in their care, thereby undermining quality of services
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provided which can potentially impact the cost of health care (Pierre Boisard et al.
2003).

It is important to note that only one study in Africa tested for instrument reliability
and content validity (Rothmann and Essenko 2007), and the instrument, the Nursing
Stress Indicator, is limited for use in nursing populations. No other study assessed
validity of instruments that can be used across occupations and industries. While
using previously developed instruments with good psychometric properties has
numerous advantages, these instruments need to be culturally acceptable and appro-
priately translated, to be valid. It is therefore unclear whether instruments such as the
JCQ and ERI which were constructed for high-income economies with different
labor market participation patterns, labor laws, and culture accurately measure work
intensity in the LMIC in sub-Saharan Africa. Studies in this region examining
validity and reliability of the instruments that measure work intensity are needed,
as the lack of validation studies draws some concerns about the current evidence and
how useful the findings are.

Western Pacific

Evidence from the Western Pacific region primarily came from Malaysia, Mongolia,
and Vietnam (Table 2). The most utilized work intensity constructs were job strain,
psychological demands, and work overload. Several studies assessed the reliability
and validity of the JCQ and concluded that it was a reliable and valid tool for
examining psychosocial and physical workplace demands (Edimansyah et al. 2006;
Hadi et al. 2006; Hoang et al. 2013; Nehzat et al. 2014; Amin et al. 2015). While all
validity and reliability studies were conducted in Malaysia and Vietnam, these
studies provide support for JCQ in the Western Pacific populations that share similar
work cultures throughout the region.

Prevalence of work intensity varied by assessment measure and work population.
For example, approximately 76% of Mongolian doctors reported working extra
hours (Bagaajav et al. 2011), while 21% of manufacturing workers in Vietnam
reported job strain (Minh 2014). Among public university employees in Malaysia,
38% reported high job demands, 21% reported low decision latitude, and 25%
reported high job strain (Yasin et al. 2012). Overall, clinical lectures had a job strain
prevalence rate of 34% compared to 6.9% in nonclinical lecturers. Teachers however
had the highest prevalence of work intensity (Zamri et al. 2017) reported in this
region. Malaysian secondary school teachers had an 85% prevalence rate of high
psychological demands (Zamri et al. 2017).

There weren’t any studies that assessed determinants of work intensity; however
consequences of work intensity in this region were observed in the domains of
mental and physical health, behavioral factors, and work factors. One study found
significant associations between ERI and both personal and work-related burnout
(Bagaajav et al. 2011). JCQ was found to be associated with depression (Hoang et al.
2013; Minh 2014). Specifically, an association was observed between the work
intensity constructs JCQ, high psychological demands, and low social support, and
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high prevalence of work-related depression in Vietnamese health-care workers
(Hoang et al. 2013; Minh 2014). Among hospital personnel, ERI was a robust
predictor of burnout (Bagaajav et al. 2011; Minh 2014; Amin et al. 2015). A series
of four studies in manufacturing workers concluded that psychological demands in
automotive workers were associated with lower quality of life, poorer mental health
outcomes, self-perceived stress, and diminished quality of life (Edimansyah et al.
2006, 2007, 2008; Rusli et al. 2008). Impact of high job control on social relation-
ships was reported by one study, which found a gradient effect whereby higher job
control increased social relationships. This study also found that supervisory support
was inversely associated with depression and stress (Edimansyah et al. 2008). The
importance of supervisory support was also demonstrated in Malaysian teachers,
who reported poorer health and higher job strain when supervisory support was low
(Masilamani et al. 2012; Zamri et al. 2017).

Unlike studies in Africa that focused on health-care personnel, studies in the
Western Pacific were primarily conducted in education personnel. This included
primary and secondary teachers, as well as higher education lecturers and
research staff. Constructs of work intensity were associated with low back pain,
neck and shoulder pain, job dissatisfaction, and general well-being in teachers
(Huda et al. 2004; Achour et al. 2016; Zamri et al. 2017). High decision latitude
however was protective of health and job dissatisfaction, while religiosity mod-
erated the effects of job strain (Hadi et al. 2009; Achour et al. 2016). The focus on
educators may be due to several factors. Adults working in low-resource and
deprived settings in LMIC are vulnerable to adverse general well-being and job
performance outcomes due to general and financial stress and poverty (Schwartz
et al. 2019). This coupled with increasing work intensity, higher demands,
increasing work tasks, and continuously expanding job descriptions among
teachers and professors has led to concerns of high resignation rates, poor quality
of work, and burnout in this region and globally (Brante 2009; Masilamani et al.
2012; Jennings et al. 2017).

Poor conditions of schools and colleges, lack of adequate support and
resources, and working with students from challenging backgrounds may com-
pound work intensity and also contribute to emotional exhaustion and burnout
(Glewwe et al. 2011; Shen et al. 2015). Teachers in low-resource areas lack of
basic supplies, which leads to increased workload and higher work demands
(Fehrler et al. 2009; Glewwe et al. 2011). In addition to impacting teacher well-
being, these conditions are likely to affect student socioemotional well-being and
performance (Spilt et al. 2011).

None of the Western Pacific or SE Asia studies assessed determinants of work
intensity. Understanding the driving forces behind work intensity and associated
stress is of great importance as it provides a better understanding of who may be at
risk and how public policy and organizations can intervene to mitigate the identified
problems. An adequate understanding of not only work intensity but its determinants
is important to appropriately address its causes and associated health, work, and
social outcomes (Lin et al. 2009).
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Southeast Asia

Research on work intensity in SE Asia has been conducted in Thailand, India, Sri
Lanka, and Bangladesh (Table 3). Most studies examined work intensity primarily
using the ERI model and the JCQ, both of which were found to be valid and reliable
(Buapetch et al. 2008; Phakthongsuk and Apakupakul 2008; Phakthongsuk 2009).
Few studies however reported work intensity prevalence. In Sri Lanka, senior
officers and managerial assistance reported high ERI prevalence of 74.6% and
80.5%, respectively (Gamage and Seneviratne 2016). Approximately 50% of Indian
academics reported that their workload interfered with teaching or research activities
(Ahmad et al. 2015). Differences were evident in manufacturing workers, with
approximately one in four foundry workers in India experiencing job strain
(Mohan et al. 2008), while garment workers in Thailand reported ERI prevalence
of 2%. High demands and job strain had prevalence rates that ranged from 4.8% to
53% (Jirapongsuwan et al. 2012; Kaewboonchoo et al. 2014).

Similar to other regions, work intensity negatively impacted physical and mental
health, behavioral factors, work factors, and family well-being. Among health-care
workers, work intensity constructs were associated with poorer health, family, and
work outcomes (Jirapongsuwan et al. 2012; Kaewboonchoo et al. 2014; Li et al.
2017). High job control and low job strain had significant and positive correlations
with family well-being, while high job demands negatively impacted family well-
being (Jirapongsuwan et al. 2012). Increased workload among community health
workers in Bangladesh was not found to decrease quality of care, but had a negative
impact on personal and family lives (Puett et al. 2012). In the manufacturing
industry, job strain in foundry workers (Mohan et al. 2008) was associated with
adverse outcomes, and low reward for effort exerted was significantly associated
with poor psychological outcomes in workers in the garment and electronics indus-
try (Buapetch et al. 2008; Charoenpaitoon et al. 2012).

One study examined the association between job strain and psychological distress
in pregnant women working full time and reported that job strain was a significant
contributor to psychological distress (Sanguanklin et al. 2014). A large number of
women within the reproductive age participate in the labor force in this region. For
example, in Thailand 76% of women 15-44 years of age are employed (Sanguanklin
et al. 2014). The literature has indicated that varied constructs of work intensity can
lead to adverse reproductive health outcomes, through hormonal and neuronal
pathways (Mutambudzi et al. 2011). Given the burden of adverse birth and preg-
nancy outcomes and the complex interactions with poverty and limited resources in
LMIC regions, more research in this area is imperative.

Unlike other regions, evidence from SE Asia was not focused on one occupa-
tional group, but targeted various work populations, highlighting the diverse indus-
tries and challenges in the region. The diversity of occupational groups evaluated in
the studies indicates the growth of different industries in part due to outsourcing
from HIC. Outsourcing which refers to contracting out parts of production or service
(Cheng and Cheng 2016) has been found to improve the economy of countries like
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India, through job creation, improved standard of living and infrastructure, and
increasing the prevalence of women in the job market (Akinyemi 2016). It is
however associated with negative outcomes such as increased risk of poor self-
reported health, sickness absence, and work-related injuries (Kortum et al. 2010;
Cheng and Cheng 2016). These adverse outcomes are a direct effect of economic
pressures, poor occupational safety and health management, weak labor laws, and
regulatory systems failure (Cheng and Cheng 2016).

Overall the current evidence from LMIC demonstrated the adverse effects of
constructs of work intensity in low-resource regions, where high unemployment
rates put pressure on a small and decreasing formal sector workforce to meet
organizational demands and goals, with limited capital, resulting in poor health
outcomes.

Drawbacks of Existing Literature

It is apparent that research on work intensity is much needed in developing countries
to identify and combat its effects on health and well-being. The current evidence is
limited and does not provide a comprehensive understanding of the magnitude of the
public health problems associated with predictors and outcomes of work intensity.
The main shortcomings of current literature can be summarized in three points.

Unique Factors That Influence Work Intensity in LMIC Are Largely
Ignored

The challenges faced in work environments in LMIC are often intertwined with
unique factors driven by the cultural, sociopolitical, and economic climate. These
factors, however, are rarely accounted for in existing work intensity theories and
literature. For example, current work intensity constructs do not take into account
aspects of cultural values that may impact organizational citizenship behavior and
therefore a worker’s acceptance of high work demands, workload, and extended
hours due to their voluntary commitment to an organization (Cohen and Avrahami
2006; Gyorkos et al. 2012). As most collectivist nations emphasize social
interdependence, theories from individualistic cultures aimed at explaining work
intensity in the western world cannot be accurately applied in many LMIC. Further,
work intensity theories and literature developed in HIC do not account for vital
factors such as time poverty and informal employment, which shape the labor market
in less developed regions, further diminishing their applicability to LMIC.

Study Design and Samples

Much of the research conducted in LMIC presents several weaknesses in study
design (Sumathipala et al. 2004). There is a lack of national-level, ongoing
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representative cohort studies with detailed data on different industries, occupations,
and health measures. These types of studies would allow for better understanding of
how work factors differentially impact the working population. Small sample sizes,
cross-sectional data, and a narrow focus on single occupations or industries limit the
quality of data, the research questions that can be answered, causal inferences, and
the ability to generalize the results to wider audiences.

Quantity and Quality of Submitted Research

There is limited peer reviewed literature from LMIC on work intensity determinants
and associated outcomes. Some scholars have argued that the number of publications
does not reflect the amount of research in LMIC, as rejection rates of manuscripts are
higher for work stemming from LMIC relative to HIC (Singh 2006). These high
rejection rates may be due to poor quality reporting, inappropriate use of statistical
methods, or poor study design, all consequence of inadequate training and limited
resources (Sumathipala et al. 2004). Further, studies examining work intensity in
LMIC are likely to be replication studies adapting methods from HIC to local
settings. Replication studies may be viewed as lacking innovation and may have
limited publication appeal (Sumathipala et al. 2004; Singh 2006; Oliver et al. 2015).
It is however possible that there are more studies in occupational health from LMIC,
but due to language barriers are likely published in non-indexed and non-English
journals (Singh 2006).

Future Challenges
Low Resources for Great Need (10/90 Gap)

Resources to conduct quality research in LMIC are scarce (Coloma and Harris 2009;
Michael Igoumenidis and Sophia Zyga 2011). According to the WHO, less than 10%
of global health research expenditure is spent on the health problems of developing
countries, which have more than 90% of the world’s burden of health (Viergever
2013; Amerson and Strang 2015). Structures that support research are also scarce
which impedes collection of good data. The lack of resources not only limits ability
to conduct this research but also reduces opportunities to train local researchers who
know, understand, and have experienced the impact on labor market and work
environment dynamics of the sociopolitical systems in their country and the chal-
lenges their communities face.

Research Agendas Set by HIC Funders

As the majority researchers in LMIC have insufficient resources and weak infra-
structure to support their own research (Michael Igoumenidis and Sophia Zyga
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2011), much of the research is conducted by investigators from HIC. These HIC
researchers are able to secure funding but may provide limited involvement oppor-
tunities to LMIC collaborators in the host country. Reliance on HIC for funding
presents several challenges in occupational health and other fields. First, the research
may not focus on the integral issues local workers have, or the countries’ needs, but
may be driven by the priorities and agenda of the funding organization (Coloma and
Harris 2009; Franzen et al. 2017), thereby maintaining the gaps in knowledge, rather
than addressing them. Second, despite the large amounts of funds pouring into
developing countries, there is little investment in developing local capacity (Coloma
and Harris 2009) to improve quality of research in host countries. Third, it raises
concerns about protecting the rights of vulnerable populations and conducting
culturally appropriate and ethical research (Michael Igoumenidis and Sophia Zyga
2011; Stapleton et al. 2014).

Few Well-Trained Local Researchers

Majority of the research in LMIC (most of which is driven by external agendas) is
directed toward infectious diseases that have disproportionately burdened health
systems (World Health Organization Maximizing Positive Synergies Collaborative
Group et al. 2009). Donor and research agencies primarily invest in public health and
medical research focused on prevention, cure, and management of HIV/AIDS
treatments, tuberculosis, and malaria (World Health Organization Maximizing Pos-
itive Synergies Collaborative Group et al. 2009; Collins et al. 2013). Research areas
such as occupational epidemiology and health psychology do not traditionally bring
in large amounts of external financial support, which may make it difficult to recruit
and train local researchers in these fields specifically. Due to limited resources and
research agendas set elsewhere, few researchers in LMIC have the opportunity to
lead research projects. Among those involved in research, it is often not their
peripheral responsibility. This unfortunately leads to reduced quantity and quality
of research studies conducted and subsequently published.

Moving Beyond Downstream Interventions to Address Upstream
Determinants

To tackle some of the challenges relating to work in general and more specifically
work intensity in LMIC will require a shift and renewed focus on the root causes of
adverse occupational factors and work intensity. Policy and regulation protecting
precarious and informal sector workers is needed given that these types of workers
account for the majority of the labor force in LMIC. This includes resources to
enable efficient regulation of labor laws and enforcement of policies that protect
precarious and informal sector workers. Though international organizations such as
the UN have led efforts to address poverty reduction as part of a long-term process of
social, economic, and political transformation (United Nations Research Institute
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For Social Development 2010), continued multidisciplinary efforts are needed to
address these upstream determinants of the cycle of poverty that renders many
workers in LMIC vulnerable. This however is a challenging task, with slow progress
and in some instances limited success (United Nations Research Institute For Social
Development 2010).

Concluding Remarks

As was reviewed in this chapter, LMIC have a unique set of complex and intertwined
factors centered around culture, poverty, politics, poor work regulations and
employee rights, and the changing structure of work, which leave workers in these
regions more vulnerable to experiencing high work intensity and subsequent adverse
outcomes. Current evidence from LMIC is limited but indicates that work intensity is
detrimental to health and family well-being. The research however does not take into
account the unique circumstances in these regions and is limited by the lack of
national studies and longitudinal data to fully assess the prolonged effects of work
intensity in nationally representative samples. Challenges in effectively assessing
work intensity in LMIC persist; however there are potential solutions that may
enable improved research and understanding of the burden of work intensity in
low-resource areas globally.
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Abstract

Digital innovations are expected to fundamentally change the way how products
are designed and produced. With that, a change of the whole working environ-
ment for organizations as well as employees is expected. This change may yield
to positive effects for employees’ health such as a reduction of physically
demanding work, but it may also yield to an increase of psychosocial stressors.
This chapter focuses on the possible influence of digitization in the industry sector
on different aspects of work. Work- and health-related correlates of digitization
will be considered on three different levels of analysis. On the macro-level
implications and consequences of digitization for the labor market will be
discussed. On the meso-level implications for organizations in the industrial
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sector will be outlined, and on the micro-level implications for individuals will be
described. These implications on the micro-level focus on the three main themes
(1) on-screen control activities, (2) human-robot interaction, and (3) monitoring
of work performance and their relation to health.

Keywords

Digitization of industry - On-screen control activities - Human-robot interaction -
Monitoring of work performance - Health implications

Introduction

Historically, technological innovations have had a huge impact on employment and
work design in the industrial sector. Inventions like the stocking frame knitting
machine in 1589, the steam engine in 1712, the new assembly line introduced by
Ford in 1913, as well as the adoption of computers and information technology
beginning in the 1960s, they all have in common that they fundamentally changed
processes and products in the industrial sector (Frey and Osborne 2017). In modern
times, a further development of technology is assumed to result in a transformation
of working conditions in general. More specific, progress in digital technologies is
changing the way how products are designed and produced. For example, the
Internet of Things and robotics are assumed to transform processes, products, and
business models in the industrial sector basically. Particularly, automation in the
production sector and digitization of the supply chain change the whole product
cycle from design to lifecycle management of each product (European Commission
2016).

These outlined changes of the working environment in the industrial sector will
be accompanied by changes in the work organization that may, on the one hand,
result in positive effects for employees’ health such as a reduction of physically
demanding work. On the other hand, there is the fear that increasing digitization will
also increase the risk of psychosocial stressors such as cognitive overload or other
forms of mental burden on employees. It has been empirically shown that unfavor-
able psychosocial stressors can a have long-term negative effect on health (Nixon
et al. 2011). These may affect the cardiovascular system, the musculoskeletal
system, but also the mental health of employees (Kivimdki and Steptoe 2018;
Theorell et al. 2015, 2016).

It is difficult to draw straightforward conclusions on possible effects of this
technological transformation in the industrial sector on health. Therefore, within
this chapter three different levels of analysis will be presented to overcome this
shortcoming. For each level, in the first instance, a reflection of the possible impact
of digital innovations on work design will be summarized and then related to health
outcomes of the work force. Starting with the macro-level labor market, turning to
the meso-level of organizations, and ending with the micro-level of individuals will
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structure the argumentation in this chapter. At first, a definition of the term digitiza-
tion will be presented (cf. Fig. 1).

The aim of this chapter is to outline consequences of this fundamental shift of
working conditions for organizations and their employees in the industry sector as
well as for the workforce as a whole. This chapter puts a special focus on the current
state of research on possible novel stressors that may be particularly relevant in the
course of a changing world of industrial work from an occupational medicine as well
as work psychology perspective. The chapter particularly focuses on the industrial
sector.

Digitization and Health
What Is Digitization of Work in the Industry Sector

The term digitization in the working context subsumes several important technolog-
ical inventions that mainly deal with the interconnection of hardware through self-
communicating software over the internet. This aspect is best described with the
term Internet of Things that represents the interconnection between objects and
people through communication networks. Within the industrial sector, the Internet
of Things provides the means of communication for objects that interact together
(European Commission 2016). This interaction is subsumed under the term cyber-
physical system. Cyber-physical systems refer to an automated, software-based
interaction between physical systems with embedded software (such as robots,
machines, or vehicles) and global data networks with application systems (Hirsch-
Kreinsen 2016). The term digitization can be defined as an interconnection of all
components of the supply chain within a factory to enhance production efficacy as
well as flexibility by using self-controlling, automated data exchange between all
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components of the supply chain. This results in a smart factory that works fully self-
organized without external navigation (Bauernhansl et al. 2014).

Macro-Level Consequences of a Digitized Industry: The Labor Market

The overall question on this level of consideration deals with the core aspect whether
digitization will have an impact on employment. Will most occupations or jobs be
replaced by robots or machines? Will the consequences be the same for highly
skilled and well-educated individuals in comparison to people with a lack of
necessary skills who perform routine tasks?

In the literature, there is no common opinion on effects of digitization on future
employment. Estimates vary between employment gains and employment losses of
nearly half of the workforce (Dachs 2018). Within this ongoing discussion about the
impact of digitization on the labor market, there are two opposing viewpoints: a
rather optimistic viewpoint (cf. Arntz et al. 2017) and a rather pessimistic viewpoint
(cf. Frey and Osborne 2017). The optimistic viewpoint states that digital innovations
may be the driving force behind employment growth in the long run. This argumen-
tation builds up on the premise that digitization might have directly negative but
indirectly positive effects on employment. These positive effects may be accompa-
nied by efficiency improvements and price reductions, together with the opening up
of new markets (Evangelista et al. 2014). Further, it is assumed that new job roles
may emerge this focus on the new division of labor between humans, machines, and
algorithms (World Economic Forum 2018). These new job roles are estimated to
outweigh roles that may be displaced by a shift in the division of labor between
humans and machines. Contrarily, the opposing pessimistic viewpoint builds up on
the premise that occupations mainly consist of various routine and non-routine tasks.
The assumption is that particularly occupations with mostly routine tasks will be
substituted by robots (Dachs 2018). Therefore, routine intensive occupations that
mainly consist of tasks following well-defined procedures may be substituted
because these tasks may be easily performed by software algorithms (Frey and
Osborne 2017).

If the pessimistic viewpoint will best predict the future labor market, then
individuals who solely conduct routine tasks with a high probability of automation
will probably have to face unemployment, since it might be difficult for them to find
a job. Empirical research on unemployment and health points out that being unem-
ployed is related to poor mental health status (Paul and Moser 2009), lower psycho-
logical and physical well-being (Herbig et al. 2013), and an elevated risk of all-cause
mortality (Roelfs et al. 2011). Following the theoretical propositions of the depriva-
tion model, distress among unemployed people arises due to a lack of important
functions of employment (time structure, social contact, collective purpose, status,
and activity). These functions of employment correspond to psychological needs
that, as a consequence, lead to distress when not fulfilled by employment in modern
societies (Paul and Moser 2009).
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To conclude, it is currently difficult to clearly estimate possible consequences of
digitization in the industry sector on the labor market. The estimates should mainly
depend on the probability of how certain activities of employees may be automated
and on whether new jobs are created by digitization that replace the jobs that have
been deleted. Yet, estimates are mostly conducted on the profession level (Frey and
Osborne 2017). This profession level neglects information about possible job-level
variation resulting in a measurement error (Arntz et al. 2017; Dachs 2018), because
profession-level operationalization does not respect potential variation within pro-
fessions. It is conceivable that a certain profession may contain different tasks
depending on the place or enterprise where an individual is working (Arntz et al.
2017).

Meso-Level Consequences of a Digitized Industry: The Organizations

Considering consequences of a digitized industry on the level of industrial enter-
prises, the initial question is whether enterprises need to invest in new technology to
ensure efficacy and productivity. Hirsch-Kreinsen (2016) states that whether enter-
prises invent technological innovations will strongly depend on their pressure to
innovate and to rationalize the production cycle. It is assumed that technology-
intensive, medium-sized, and highly innovative firms of the mechanical engineering
and metal industries will be at the forefront of digitization as well as enterprises in
the logistics that already rely on standardized processes and rapid growth. By
contrast, large-scale producers that have already progressed in highly automated
production technologies do not have the need to invest in new technology since they
already use specific and novel automation logics. Similarly, small- and middle-sized
enterprises with limited resources and capabilities probably will hesitate investing in
digital technologies (Hirsch-Kreinsen 2016). It is assumed that these enterprises
would not risk investing a large amount of money while it is unsure whether the
investment will return. Most small to medium enterprises, therefore, won’t be
willing to invest in technological experiments with uncertain results. Also, these
enterprises regularly focus on products that are highly standardized and do not rely
on high flexibility. This results in an only small need to modify the current produc-
tion cycle.

Initial research on possible correlates of the introduction of new technology
within organizations for occupational health interventions at work has shown that
changes in working environments are also accompanied by changes in the feasibility
of health campaigns as well as interventions (Diebig et al. 2018). These changes
might involve the adaption of methods of risk assessment or the communication of
the process of the whole intervention cycle (Nielsen et al. 2010). Therefore, adap-
tions of existing methods of health interventions toward the needs of new conditions
of work are necessary.

To sum up, there is no clear rationale to estimate the probability that enterprises
will invest in digital technologies to enhance productivity. Yet, these investments
depend on characteristics of the enterprises as well as markets in which these
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enterprises operate in. This instance may also be related to the labor market since
enterprises that do not have the need to change their production environment,
because they rely on a rather traditional style of working, will probably keep their
workforce, and will not invest in the modification of basic working conditions. This
may result in fewer jobs that might be replaced by robots or machines. Yet, it is
assumed that working conditions will change due to new technology in the next
years and, with that, organizational activities to promote employees’ health will also
be changed.

Micro-Level Consequences of a Digitized Industry: The Individual

In this final part of the chapter, relations between digitization and health on the level
of the individual are described. The focus will be set on three main topics that are
assumed to be core aspects of a changing work organization due to innovations that
stem from novel digital technologies. These topics are (1) on-screen control activ-
ities, (2) human-robot interaction, and (3) monitoring of work performance. This
focus bases on novel working conditions in a smart factory. In a smart factory, the
human individual acts at the human-machine interface and primarily monitors the
cyber-physical system on-screen (Vogel-Heuser et al. 2017). These on-screen control
activities depict one core element of a digitized industrial work. In addition, there are
several robot assistance systems that may support individuals within their work
process, e.g., robots that are placed on the shop floor are able to perform and
undertake single process steps to work together on a certain product. This type of
work between individual and robot is called human-robot interaction (HRI). Also,
within this new form of production work there are huge amounts of data that are
generated, processed, and analyzed. These data also contain information about
human work performance that may be monitored by supervisors (Hirsch-Kreinsen
et al. 2015). This monitoring of work performance is the third emerging element of a
digitized industrial working environment.

Health Correlates of On-Screen Control Activities

On-screen control and monitoring activities in the industrial production are expected
to increase steadily and will, as a result, account for a large proportion of specialized
jobs in the future (Reinhart 2017). Evidence of typical problems associated with
increased on-screen control activities are mainly presented in research on the topic of
aerospace (Salas and Maurino 2010). Automated intelligent systems that control and
coordinate the operation of a wide variety of machines have already been
implemented in this field. These automated systems usually require only human
pilot control (e.g., autopilot in the aircraft cockpit) or control by other groups of
people. An active intervention is usually only required in the exceptional case of
emergency or if certain actions cannot be conducted by the system and need,
therefore, to be carried out independently by the pilot. Research on cockpit control
has shown that long-term attention is associated with very high demands on the
person who controls the cockpit that results in increased stress levels (Warm et al.
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2008). A particular challenge in carrying out control activities on the screen is,
generally, the maintenance of a constant high level of attention over a long period of
time, because usually an active intervention is only necessary in the event of a
breakdown. These attention requirements are associated with different indicators of
stress and may have health-related negative consequences for the individual.

Research has demonstrated that it is more difficult to maintain one’s attention in
less challenging, monotonous tasks than in cognitively challenging tasks (Langner
and Eickhoff 2013; Robertson and O’Connell 2010). Simply monitoring a screen,
for example, to control and to operate certain procedures, can create a sense of
monotony. Basic research on monotony at work shows that it is related to low
satisfaction with one’s own work activity and increased stress (Melamed et al.
1995). In an experimental study, a relation between activities on the monitor
perceived as monotonic and boring by the participants with different indicators of
stress as well as decreasing attention was revealed (Thackray et al. 1977).

The demand to maintain one’s attention in monotonous, intellectually less chal-
lenging tasks is called vigilance (cf. Robertson and O’Connell 2010). High vigilance
is typically required for tasks that are characterized by simple signal processing. This
involves a discovery or discrimination of presented stimuli which, as a consequence,
calls for an individual’s response (e.g., the flashing of a warning light and then
turning a switch). The sustained maintenance of attention is assumed to be accom-
panied by a depletion of attention-grabbing resources as well as general mental
fatigue (Temple et al. 2000). Fatigue caused by simple tasks that require continued
attention is associated with increased stress as compared to more complex tasks
requiring a higher level of activity (Warm et al. 2008). In addition, tasks with
increased demands on vigilance are associated with an elevated release of stress
hormones (Belkic et al. 2004). In addition to these possible effects of fatigue, a sense
of boredom may arise during on-screen control activities (Langner and Eickhoff
2013) that may also result in low job satisfaction and increased stress levels
(Loukidou et al. 2009).

Similarly, the occurrence of system failures that interrupt the appropriate perfor-
mance of work has been identified as a main cause of stress resulting from on-screen
control activities. In this case, stress arises when technical problems occur. Due to
the high relevance of software in the industrial production, a new source of
malfunctioning has been added to the working environment of employees. Many
functions in complex software algorithms remain hidden from the user. As a result,
emerging problems can often only be fixed by third parties due to the increasing
complexity of technical applications and are, therefore, time-consuming for the user.
This leads to interruptions in the work process, which may have a negative effect on
well-being of employees (Rothe et al. 2017). Further, studies have revealed a direct
relationship between system crashes or other software problems with frustration and
stress (Smith et al. 1999).

However, malfunctions of technical systems should not be considered completely
detached from the individuals’ attention. It has been shown that danger signals are
often not detected when an individual’s attention is focused only on sections of the
screen and not on all elements of it or when these malfunctions are unexpected due to
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a very high degree of trust in the reliability of the overall system (Sarter et al. 2007).
In general, too much confidence in a control system is a common source of error as
the system produces information that is not being checked by the individual for
correctness. For example, a study with pilots has shown that pilots still followed a
flight route proposed by the computer although the route was considered dangerous
from a human perspective (Wickens and Alexander 2009). Furthermore, the longer a
system works without error or interruption, the lower the probability of detecting a
failure (Manzey et al. 2012). If individuals already have little attentional resources
available — as for instance elderly people — it will be less likely to intervene in the
event of an incident, since the user will not discover the necessary signals from the
system (Mund et al. 2010). In sum, individuals’ performance in control-related
monitoring activities is poor and stressful, if rare and unexpected events occur.

To conclude, in the area of on-screen control activities work tasks should be
designed so that vigilance is not required over a long period of time. Also, times of
heightened attention should alternate with those of low attention. It is also important
to design complex, highly automated digitized systems in such a way that they
provide sufficiently comprehensive and sufficiently comprehensible feedback about
their current status in order to make it as easy as possible for employees to check
their functionality.

Health Correlates of Human-Robot Interaction (HRI)

It is assumed that collaboration between humans and robots will increase in the
industrial production. Industrial robots that are universally applicable multi-axis
motion machines whose movements with respect to sequence, paths, or angles are
freely programmable and are guided by sensors.

The type of collaboration between human and robot can vary in terms of the
division of tasks, the spatial and temporal proximity in the interaction, the degree of
autonomy, and the morphology of the robot (see Onnasch et al. 2016). The division
of labor between humans and robots ranges from a largely spatially and temporally
separate cooperation to a simultaneous and flexible coordination in order to achieve
common work goals. The robot is able to perform different tasks in collaboration
(e.g., exchanging information with humans, manipulating workpieces) and to act in
different autonomous ways (e.g., selecting information, selecting decisions). Also,
the robot may have a rather functional or humanoid, respectively, zoomorphic
appearance.

Against the background of these various conceivable variants of HRI, a general
assessment of its stress-elevating potential is difficult to evaluate. Therefore, differ-
ent constellations of its stress-clevating potential can be assumed for different forms
of HRI. In general, however, it is expected that in the case of a narrow — i.e., a
simultaneous and flexible division of tasks — cooperation between human and robot,
the design of the HRI has a greater relevance for employees’ stress than in the case of
a spatially and temporally separate cooperation. In an initial qualitative interview
study on potential stressors associated with the introduction of HRI in modern
industry, Korner et al. (2019) identified that particularly technical problems, poor
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usability, low situation awareness, or increased requirements on employees’ quali-
fication are perceived by employees.

In addition, ergonomic design aspects, such as usability or user satisfaction, may
positively influence the actual interaction between human and robot (Prewett et al.
2010). Important design aspects for a good HRI are also the speed of the movements
of the robot (Or et al. 2009) and its predictability (Dehais et al. 2011). All of these
aspects can affect the stress level of employees.

In addition, personal factors like individuals’ attitudes toward the interaction with
robots or their fears also seem to be important factors influencing human-robot
interaction (Nomura et al. 2008). For example, Broadbent et al. (2011) observed
that people who imagine robots to have a humanoid appearance displayed a higher
blood pressure rise in HRI and reported more negative emotions than individuals
who imagine a robot to be an abstract box-shaped machine.

For the area of HRI, it should be noted that classical features of good work design
(see Hackman and Oldham 1980) continue to be relevant assessment criteria for
HRI. When assessing the psychosocial risk potential of HRI, it is important to check
whether HRI features include work characteristics such as autonomy, completeness
of the work task, or skill variety. Therefore it is conceivable, for example, that in HRI
the common task is vertically shared, so that the human individual plans while the
robot only executes simple tasks. Ideally, these criteria should therefore already be
considered prospectively when planning workplaces with HRI. In addition, it is
particularly important to consider the basic design criteria for the development of
human-robot systems already during their construction phase (including speed and
predictability of motion sequences). Likewise, employees should be introduced to an
interaction with a robot and possible fears of individuals should be taken seriously
by the organization.

Health Correlates of Monitoring of Work Performance
Surveillance at work is basically not a novel phenomenon and technical capabilities
of surveillance have increased since the mid-80s. Such monitoring technology is
described by the term electronic monitoring and surveillance systems (EMS). The
classic application of EMS is the computer. The EMS is able to collect diverse data
ranging from capturing every key movement and program used to automatically
examining e-mail content. Examples from other areas include detailed recording of
the duration and content of telephone calls, typically in call centers, or work done by
home and field workers, traced by location technology on mobile phones or in
company cars. According to an estimate by the American Management Association
in 2005, 76% of all US companies regularly rely on EMS (American Management
Association 2005). With new technical systems performance-related data can now be
recorded and summarized in many other industries. In the industrial production,
organizations have the ability to monitor employee performance just in time relying
on various performance indicators (such as the number of manufactured products or
time per product produced) that can be tracked.

Not only in Orwell’s novel surveillance has something threatening: for example,
workplace surveillance is mainly discussed in the context of its adverse effects. Since
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the mid-90s, research has been seeking a more neutral view highlighting positive
effects of EMS and exploring contextual conditions under which an EMS can be
implemented efficiently. This is because effects of EMS on employees are deter-
mined by the way how such a system is introduced and used (Alge 2001).

On the one hand, the monitoring of the work performance can have positive
effects. For example, certain production monitoring systems allow employees to
easily plan their individual work steps and to better use their time-related resources
(Cascio and Montealegre 2016) to work more efficiently. In this context, monitoring
of work may improve employee performance (Bhave 2014). On the other hand,
monitored persons, according to research literature on workplace surveillance in
general, may respond with increased stress. EMS may record employees work
performance seamless and — due to performance records — regardless of where and
when supervisors control the performance. Therefore, it can be assumed that the
burden of surveillance increases steadily. Stress due to EMS might results in
increased strain of employees (Aiello and Kolb 1995). In a series of experiments,
individuals who worked under monitoring conditions experienced elevated blood
pressure and increased heart rate (Henderson et al. 1998). In addition, burnout has
been increasingly observed among call center employees under increased surveil-
lance (Castanheira and Chambel 2010).

In addition to the immediate consequences of EMS with regard to physiological
responses, there is an increased risk of negative long-term health effects resulting
from the EMS. Electronic surveillance limits autonomy of individuals and increases
work demands (Cascio and Montealegre 2016). These increased demands help to
explain effects of heavy surveillance on burnout (Castanheira and Chambel 2010).
High demands with low control and little autonomy are the core features of
ill-working conditions according to Karasek’s demand-control model (Karasek
1979). Extensive research has shown that this form of work stress substantially
increases the risk of cardiovascular diseases or mood disorders (Theorell et al. 2015,
2016). Moreover, EMS may increase the perception of overall organizational injus-
tice (Alge 2001). This, in turn, is associated with an increased risk of stress-
associated diseases such as heart attack and depression (Kivimiki and Steptoe 2018).

If the monitoring of the work performance is perceived as unfair and
non-transparent by the employees, this can lead to a categorical denial from the
employees (Cascio and Montealegre 2016). Moreover, if the primary function of
monitoring is — as identified by the employees — controlling work, EMS not only
leads to stress and poor well-being for employees (Castanheira and Chambel 2010)
but also to reduced motivation (Rietzschel et al. 2013).

Research has shown that monitoring work performance of individuals does not
necessarily need to have a negative impact on workers. An important influencing
factor is how supportive an organization that carries out the surveillance is generally
perceived by the employees. Organizations may prevent a categorical denial from
the employees toward monitoring their work activity by increasing the employees’
identification with the company and increasing their loyalty to the company
(Spitzmiiller and Stanton 2006). A supportive culture in the specific case of an
EMS allows workers to influence the concrete design of the EMS. Early research
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has already shown that the impression of having control over the system has a
dampening effect on the stress response of monitored employees (Kolb and Aiello
1996). It is also considered beneficial when groups are the central unit of monitoring
but not individuals and if monitoring refers to work performance only. Whether the
monitoring is perceived as fair also depends on how the data is collected and used,
whether data collection is accurate, and whether the guidelines of EMS affect all
i