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Preface

Occupational Health is one of the book titles proposed by InTech in early 2016. I got very ex-
cited and thrilled when I got the invitation to edit this book. It was a dream to collect vari-
ous manuscripts from scientists throughout the world to discuss occupational health issues
in several countries. InTech’s invitation made this dream come true.

This book covers topics from health and safety management, occupational medicine, work-
related musculoskeletal disorders, and occupational protection. Thus, it can be utilized as a
guide to identify and analyze hazards, assess risk, apply risk reduction strategies, and man-
age process safety for various occupations.

In these chapters, you will find all aspects of health and safety in the workplace. To this
extent, a wide array of workplace hazards that include physical factors, adverse ergonomic
conditions, chemicals, biological agents, and a complex network of safety risks has been dis-
cussed extensively.

The first step to cover was to select and disseminate the keywords, which helped us to re-
ceive numerous abstracts. These abstracts were then carefully evaluated, and those that
were believed to contribute significantly to the literature were invited to take their place in
this book. It took several months to edit each and every word of the sent chapters. It was a
very fruitful feedback process that we had with our authors.

In this book, you will read chapters from authors in Argentina, Bahrain, Brazil, Bulgaria,
Croatia, Finland, India, Portugal, Romania, Slovenia, Turkey, and the USA. They discussed
the occupational health issues from their perspectives and reflected and provided
solution to the problems experienced from their own eyes. Thus, it makes the contents of
this book interest-ing and very valuable.

I, hereby, would like to thank Ms. Martina Usljebrka who helped me with positive attitude
at every single step of the publication process. Moreover, I would like to thank my dear
wife, Bakiye Yaling, for her support and encouragement.

Orhan Korhan, PhD
Eastern Mediterranean University, Famagusta,
Turkish Republic of Northern Cyprus (TRNC), Turkey
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Chapter 1

New Paradigms in Ergonomics: The Positive

Ergonomics

Mohamed Mokdad and Tawfik Abdel-Moniem

Additional information is available at the end of the chapter

http://dx.doi.org/10.5772/67064

Abstract

This chapter aims look at ergonomics from a positive point of view. According to
International Ergonomics Association, ergonomics is “the scientific discipline concerned
with the understanding of interactions among humans and other elements of a system,
and the profession that applies theory, principles, data and methods to design in order
to optimize human well-being and overall system performance”. The major types of
ergonomics. Some of them are physical, cognitive, and positive ergonomics. Positive
ergonomics: Positive ergonomics refers to a new type of ergonomics that stresses the
positive aspects of the man-machine system. Its major interest is to make “human-
machine system” enjoyable where the human feels pleasant. Emotional ergonomics:
Similar to positive ergonomics, emotional ergonomics refers to a type of ergonomics
that pays attention to the emotional aspects of the man-machine system. Spiritual
ergonomics: Spiritual ergonomics is based on the idea that spirit is a key factor which
determines the employee’s health and success in the man machine system, no matter
what he/she is doing in that system. New approach to Occupational health: When
considering the legacy of occupational health, we find that two approaches were
adopted throughout of its history. These are: professional harmonization and ergonom-
ics approaches.

Keywords: positive ergonomics, positive design, emotional ergonomics, emotional
design, spiritual ergonomics, spiritual design

1. Introduction

Since that man was found on the ground, he realized the value of work. Work occupies an
important place in human life. It is a key field after school where individual capabilities,
competencies, and skills are shown. Also, it may be the main source from which human beings
get the financial resources they need for daily life. Similarly, the place of work is where man

I m EC H © 2017 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
open science | open minds distribution, and reproduction in any medium, provided the original work is properly cited. [(cc) g
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lives for many years (almost half of his life). In addition, it is the best space in which the
individual meets with others and builds different social relations. Equally, work puts the
individual in a particular socio-economic level. Finally, work may be a source of happiness or
misery. If the work is corresponding with man’s knowledge, skills, abilities, and inclinations
and hopes, it is a source of happiness, pleasure, and joy. On the other hand, if disharmony is
seen between work and man’s abilities, hopes, inclinations, and ambitions, it becomes a source
of misery. Finally, work is the only way for production. You cannot imagine that the trees bear
fruit without being maintained by man, and the companies, factories, and industrial institu-
tions do not have production without the work of both employers and employees [1].

To make the work a source of happiness, and to avoid making it a source of misery, work has
to be done accompanied by the following conditions:

* Assuring work is ergonomically designed.
¢ Coupling work with conviction and faith.
* Assuring mastery of work.

* Getting rid of hypocrisy at work.

* Putting the necessary efforts work needs.
* Assuring continuity at work.

e Practicing continuous evaluation to work.

Various authors have previously mentioned that ergonomics, especially positive ergonomics,
can make workplace a place where employees feel comfortable, happy, calm, and confident
with an increased ability to grow and innovate. In addition, they will experience an improved
health, greater well-being, promoted excellence, and a better quality of life [2-4]. When
workers are having this positive spirit, productivity will most probably flourish and increase.
Therefore, it is advised that positive ergonomics should be studied and implemented in the
near future [5].

Motivation for the research: The present research was done to shed light on the importance of
positiveness in the evolution of ergonomics. It aims to show that positive ergonomics helps to
make individuals happier at work. Researchers have performed a lot of research, but in the
areas of physical, cognitive, and organizational ergonomics, but little attention has been given
to the positive ergonomics. Martino and Morris [4] mentioned that ergonomic thinking has
been in some respects positive thinking, if we take into consideration that ergonomics was and
still seeking to design or redesign equipment, devices, and processes. In fact, the design goal is
a part of positive ergonomics.

Problem statement: Positive psychology specialists [6-8] have for long time suggested that the
application of positive psychology principles makes workers happy at work place. Even
though positive psychologists state that it can improve workers” happiness in the workplace,
but it is an appeal that attains the improvement from within the individual (attitudes, trends,
the good personality features, etc.), as happiness is an internal state that does not have strong
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relationship with external factors. Thus, the positive ergonomics approach which takes into
account both individual and context factors affecting work, can to a large extent bring happi-
ness to the workplace. Therefore, this chapter debates the positive ergonomics.

Research questions:: The chapter aims to answer the following questions:
e What is ergonomics?
* What is positive ergonomics?

e What is the relationship of positive ergonomics with occupational health?

2. Approach

A literature search was conducted, using a variety of keywords (ergonomics, positiveness, posi-
tive ergonomics, positive design, emotional ergonomics, emotional design, spiritual ergonomics,
and spiritual design). This search was conducted as follows: Initially, an electronic search in
various databases such as Ergonomics Abstracts, Scopus, ScienceDirect, and PsycINFO was
conducted. In addition, manual searches were carried out in the majority of ergonomics journals:
Applied Ergonomics, Ergonomics, International Journal of Industrial Ergonomics, International
Journal of Human Computer Studies, Theoretical Issues in Ergonomics Science, New Technology,
Work and Employment, Reviews of Human Factors and Ergonomics, Human Factors and
Ergonomics in Manufacturing, and Le Travail Humain. The result was a number of scientific
papers and books were collected (see references) on which this survey research is based.

3. Results

3.1. What is ergonomics?

Ergonomics is a multidisciplinary science. Therefore, there is no single definition of ergonom-
ics. The reader may find it difficult to choose the right definition. Researchers [9-11] have
attempted to confine multiple existing definitions. They also tried to extract the contents of
these definitions. Some of the main results were: in the years before 1970, the big focus of
ergonomics was on effectiveness. In the years between 1970 and 1979, the focus was still on
effectiveness and to some extent on comfort and efficiency. In the years after 1980, the focus is
still on effectiveness and other factors, such as safety and usability.

Human Factors and Ergonomics Society [12] introduced four criteria which can be used to
choose the most comprehensive definition.

1. Does the definition reflect the breadth of human factors and ergonomics?
2. Does the definition comprise both research (theory) and design (application)?
3. Does the definition reflect the scientific nature of the field?

4. Is the definition clear and concise?
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In the light of these criteria, two definitions are presented. First, Chapanis [13] wrote on human
factors and ergonomics: “Both are concerned with designing for human use and apply infor-
mation about human characteristics, capacities, and limitations to the design of human tasks,
machines, machine systems, and environments so that people can work safely, comfortably,
and effectively”. After about 45 years, International Ergonomics Association [1] wrote on
ergonomics: “Ergonomics (or human factors) is the scientific discipline concerned with the
understanding of interactions among humans and other elements of a system, and the profes-
sion that applies theory, principles, data and methods to design in order to optimize human
well-being and overall system performance” [1].

Looking at these two definitions from the angle of what this chapter advocates, the two
definitions, the old and the new, have not clearly stressed the new development in ergonomics
(positive, emotional, and spiritual ergonomics).

Development of ergonomics: Talking about the history of ergonomics, one ought to differen-
tiate between non-official and official histories. As to the non-official level, since the man was
found on the surface of the earth, he has been designing the simple tools he used in his life,
such as knives, spears, and swords to fit his abilities and capacities so that they are used
effectively. However, as to the official level, it is believed that ergonomics was officially started
in 1949. In a meeting of the British Admiralty, Prof. Hywell Murrell (1908-1984) proposed the
name ergonomics that was officially accepted in 1950. Since then, the concept of ergonomics
was used.

The development of official ergonomics can be attributed to a great extent to Second World
War.

* During the war, researchers through analyzing frequent aircraft accidents, which were
piloted by experienced pilots, discovered that accidents are caused by the mistakes of the
pilots as well as the bad design of the displays and controls of the aircraft.

e After the war, the impact on countries, especially the allies, was very heavy with great
deaths and destruction. Reconstruction has to be done quickly. Authorities have known
that the mission needs a lot of efforts and facilities. Ergonomics that emerged almost after
the Second World War was one of the different sciences that have to participate in the
construction of affected countries.

During a period of over 60 years, ergonomics has greatly developed. The major develop-
ments are:

e At the methodological level: Despite the fact that in the early years of ergonomics, most
research was using quantitative methods as they are more objective methods [14]. In
the twenty-first century, ergonomists felt that there are some ergonomics topics where
qualitative methods should be used. Then, a new methodology was widely constituted
[15-17].

e At the subject matter level, new types of ergonomics have come into being. They
are cognitive ergonomics [18, 19], positive ergonomics [20, 21], emotional ergonomics
[22-25], and spiritual ergonomics [26, 27].
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Importance of ergonomics: Ergonomics is about both the individual and production. When
efficiently applied, ergonomics benefits both human health and company economy.

Human health: Investing in ergonomics increases the health and wellbeing of personnel.
Effective ergonomic practices reduce work injuries, for example, carpal tunnel syndrome,
tendonitis, and low back pain. These injuries are now considered to be among the leading
causes for disability in the modern workplace [28, 29]. In USA, Occupational Safety & Health
Administration (OSHA) estimates that as many as 1.8 million work-related musculoskeletal
disorders occur every year. These injuries result in a loss of 650,000 work days per year; more
than one-third of the total amount of workdays that are lost on an annual basis [30]. Anton and
Weeks [31] believe that approximately 80% of participants reported work-related musculoskel-
etal symptoms. Furthermore, Friedman et al. [32] mention that workplace amputation is a
widespread, disabling, costly, and preventable public health problem, with thousands of
occupational amputations occurring each year among American workers. Ergonomic practices
reduce fatigue. If an employee is less fatigued, he/ she is also less likely to be injured on the job,
reducing both absenteeism and the risk of insurance claims. Further, they reduce indirect costs
resulting from failure to apply ergonomics in the workplace. When an employee gets injured at
work it generates numerous indirect costs such as the payment of the accident expenses, the
cost of having some workers log overtime to cover for a missing worker, the decreased morale
of employees when knowing a colleague is injured, and the legal and investigation costs if the
case reaches the court. Also, they reduce instances of absenteeism due to work-related injury
or illness. Similarly, they help them to do more work because they need to take less time to rest.

Besides, ergonomic practices increase the morale of the workers. When workers feel they are
being interested in, their morale is boosted, they like the work environment, and most proba-
bly, their relationships become stronger.

Company economics: Effective ergonomic practices can increase productivity by reducing the
time taken to complete daily tasks. As a result, company profits can also be increased. In
addition to the productivity, the quality of production increases. On the other hand, if ergo-
nomics is excluded, most probably, workplaces will cost business a lot of money. In a signifi-
cant study, Tompa et al. [33] concluded that ergonomic interventions were worth undertaking
on the basis of their financial merits. They assisted to reduce frequency or severity of injuries,
which eventually result in productivity improvements that result in savings.

Types of ergonomics: Similar to all science, ergonomics, when it originated, was a limited
field, but after some years of research, its field expanded to include various subjects. These
days, researchers are talking about multiple types of ergonomics. But it would be a good idea
to classify these types. The basis of classification would be:

* C(lassification based upon body part: physical, cognitive, emotional, and spiritual ergonomics.

* C(lassification based upon application area: educational, industrial, agricultural, and service
ergonomics.

* C(lassification based upon interest area: traditional and transfer of technology ergonomics.

* C(lassification based upon level of intervention: organizational and individual ergonomics.
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¢ C(lassification based upon type of intervention: positive and negative ergonomics.

* (lassification based upon subject of intervention: worker-centered and production-centered
ergonomics.

It should be noted that the most widely used classification in many ergonomics books and
literature is the first one (physical, cognitive, and organizational). However, the problem with
this classification is not exhaustive as it excludes emotional and spiritual types of ergonomics
and includes another type (organizational ergonomics) that belongs to another classification. It
is well-known that a good classification is one that is stable, flexible, exhaustive, and having
mutually exclusive classes [34].

3.2. What is positive ergonomics?

Around the mid of the last century, psychology researchers put forward the idea that psychol-
ogy in addition to studying the negative aspects of human personality should also, study the
positive ones. In these instances, the positive psychology movement emerged. According to
Gable and Haidt [35], positive psychology is the study of the conditions and processes that
contribute to the flourishing or optimal functioning of people, groups, and institutions. Previ-
ously researchers were more interested in the negative aspects of human personality such as
depression, violence, racism, and pessimism, but, less interested in positive aspects such as joy,
peace, altruism, humbleness, and optimism. The major aim was not only to return human
being to normal, but also to develop different abilities and strengths. The effects of this
approach (paradigm shift) did not remain confined to the field of psychology, but surpassed
them to the field of ergonomics. In the last few years, researchers began to talk about the
positive ergonomics, and the concept of hedonomics appeared.

Definition: Positive ergonomics refers to a new type of ergonomics that stresses the positive
aspects of the man-machine system. Previously, ergonomics used to make sure that man-
machine system, especially the complex one, is functioning well. Therefore, before positive
ergonomics, what was intended from man-machine systems is functionality; however, in the
era of positive ergonomics, attention was shifted to pleasurablility. The major mission of
positive ergonomics is to understand and foster the factors that allow man-machine systems
to flourish. The major interest of positive ergonomics is to make “human-machine system”
enjoyable where the human feels pleasant. Traditional ergonomics aimed to make man-
machine system effective so that man will not make work accidents, will not have occupational
illnesses, and will not have a lot of occupational stress. Despite the fact that the above-men-
tioned goals are very human, but positive ergonomics advocates claim that the twenty-first
century ergonomics should not remain confined to the prevention of occupational diseases,
and work accidents only, but should move forward to the promotion of strengths and virtues
such as happiness, tranquility, hope, psychological stability, and appreciation. Positive ergon-
omists see that the promotion of theses virtues and strengths help human beings to overcome
the pressures that lead to disturbances of mental health, such as anxiety, depression, despair,
and lack of self-esteem. Therefore, positive ergonomics works at two levels: the preventive
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level and the therapeutic level. At the preventive level, it strengthens the human psychological
adjustment. However, on the therapeutic one, it helps who suffers from maladjustment to
strengthen adjustment mechanisms.

Development: During the nineteenth century and before, emotional dimension was an impor-
tant part in human personality. If researchers were not studying it, they knew it is an important
part of the human personality [36-38]. Nevertheless, in the twentieth century especially after
the reign of positivism, human scientists did not neglect the emotional dimension only, but
even the cognitive and spiritual dimensions on the ground that these dimensions are not
measurable and quantifiable. In the second half of the twentieth century, and after the rise of
the cognitive, humanistic, and religious schools in human sciences, researchers started shed-
ding light on subjects such as cognition, emotions, and spirit. The result was, many research
papers published in many fields, including positive ergonomics.

Positive design: According to Desmet and Pohlmeyer [39], positive design is an umbrella term
for many forms of design (design for experience, design for human capabilities, design for
socially constructive behavior, design for social innovation, and design for well-being) that
affect subjective well-being of individuals and communities. Positive design seeks to achieve
the following two goals: to increase the subjective well-being of individuals, and to raise an
enduring appreciation of their lives. In some cases, it may not be possible to achieve simulta-
neously both goals but at least to a certain degree. The above-mentioned authors state that the
three ingredients of positive design are design for pleasure, design for personal significance,
and design for virtue. If these components are met in a particular design, it is called “a
flourishing design”, which means a design that helps individuals to flourish or using Maslow’s
words: “to become actualized in what he is potentially” [40].

The key components of positive design are happiness and comfort.

Happiness: Human beings have been interested in happiness for years. Various approaches
have been given to explain what happiness means [41]. The most famous ones are:

¢ The Hedonic approach to happiness: Happiness is a matter of personal feeling. The more
pleasant experiences the individual comes across, the more happiness he has. Everybody
feels it in his/ her way depending mainly on his/her personality constitution and social
uprising. Some key advocates of this approach are Hobbes [42] and Kahneman et al. [43].

* The desire approach to happiness: According to this approach, happiness is dependent on
the individual getting what he/ she wants. The more you get of what you want, the happier
you are. One of the key advocates of this approach is Davis [44].

* The spiritual approach to happiness: This approach dates back to the middle-age philoso-
phy. According to this approach, happiness is achieved when the individual converts his/
her soul from acquisitiveness and materialism to complete devotion to God. One of the
great advocates of this approach is Al-Ghazzali [45]. In his famous book “The Alchemy of
Happiness”, stresses that happiness requires committing oneself to the teachings of the
Islamic religion, and avoid committing sins. According to him, there are four main
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constituents of happiness: self-knowledge, knowledge of God, knowledge of this world as it
really is, and the knowledge of the next world as it really is.

¢ The positive psychology approach to happiness: This approach stresses the connection
between thinking about happiness and doing what leads to it. One of the representatives
of this approach is Seligman. In his 2011 book [46], Flourish: A Visionary New Understand-
ing of Happiness and Well-being, he mentions that the keys to happiness are PERMA that is
achieved through: improving (P) positive emotions, (E) engagement, (R) relationships, (M)
meaning, and (A) accomplishment.

Comfort: When a person feels in a particular time he/ she is not suffering from pain and
hardship he/she may be in comfort. But if he/she is having a certain amount of hardship, he/
she is uncomfortable. Generally speaking, human beings ought to have a certain amount of
comfort which can either be big or small. This amount can last for long time or for a short time.
Ergonomics from its emergence advocated that it aims to achieve various goals including
human comfort. Seeing various definitions especially the ones of the 1970s and 1980s, comfort
is one of these aims. The following are examples:

¢ Ergonomics is an applied area of psychology and engineering which concerns itself with the
design of the physical conditions, machines, and other equipment in relation to human
capabilities, learning capacities, efficiency, and comfort [47].

* Ergonomics is a branch of psychology concerned with the design of environments
and equipment that promote optimum use of human capabilities and optimum efficiency
and comfort [48].

e Ergonomics is the application of information about human characteristics, capacities,
and limitations to the design of machines, machine-systems, and environments so that
people can live and work safely, comfortably, and effectively. The term also designates the
profession that deals with such problems [49].

e Ergonomics studies the role of humans in complex systems, the design of equipment
and facilities for human use, and the development of environments for comfort and
safety [50].

The positive ergonomics components: The major components of positive ergonomics are:
emotional and spiritual ergonomics.

Emotional ergonomics: Researchers [51-54], believe that emotions can be classified on basis
of their content, into positive such as joy, contentment, interest and love, and negative emotions
such as fear, anger, disgust, and shame. Each emotion either positive or negative is associated
with a tendency towards a specific type of action that enhances either success or survival in the
specific context. Positive emotions work like a reward that strengthen behavior, whereas nega-
tive emotions work like a punishment to stop a behavior from occurring [55, 56]. The reader may
come across other related concepts such as mood and affect. In order not to confuse these
concepts with emotion, each is defined. First, all these concepts refer to feeling human beings
experience. Second, each refers to a particular type of feeling as follows:
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* Emotions are intense feelings that generally have well-defined subject (human beings or
objects).

* Moods are feelings that are less intense as emotions. Besides, they often have no well-
defined subject.

o Affects are feelings that are either intense (emotion) or moderate (mood) feelings.

Definition: Emotional ergonomics pays attention to the emotional aspects of the man-machine
system. Man, when in the man-machine system, cannot free himself from his emotions even if
they tried to do so. Those who consider that a human being could leave aside his emotions
while working do not know the truth about man. A healthy man-machine system is one where
workers are allowed to express their emotions [57]. Expressing positive emotions will help
man-machine system to obtain favorable outcomes; on the other hand, negative emotions will
prevent man-machine system from obtaining positive results [58].

Associated with emotional ergonomics, a new concept used in ergonomics, which is
hedonomics. According to Hancock et al. [5], hedonomics refers to the scientific study of
enjoyable aspects of man-machine system. Since the concept is new, Helander [59] believes
that the problem of ergonomists is now to conceptualize hedonomics, to propose theories that
can be used for design, and to build appropriate measurement tools.

It is to note that other terms have been given for hedonomics. Blythe et al. [60] used the term
“funology”. Jordan [24] used “design for pleasure”, Nagamachi [61], used “Kansei engineer-
ing”, and Helander and Khalid [62] used “affective design”.

At the early years of ergonomics, ergonomists were more concerned about physical and
cognitive aspects of the system. But, after more than 60 years of ergonomic research, and in
response to well spread tendency of positiveness in human sciences, they are very enthusiastic
to shed light on the affective side of the man-machine system with the aim of making it
pleasurable.

Development: Gendron and Feldman-Barrett [63] think that contemporary psychological
research on emotions has gone through three clearly identified stages. These are:

1. The golden stage (before behaviorism): In this stage, research on emotions flourished at
the hands of researchers like Darwin [36], James [37], Spencer [64], and Cannon [65].

2. The dark stage (behaviorism time): In this stage, researchers stopped research in the
emotion subject. In almost 40 years, nothing worthwhile was published. In fact, it was
the dominance of the behavioral approach that marginalized the topic of emotions, as it is
of little significance [66, 67].

3. The renaissance stage (from 1960s): In this stage, interest returned again to the topic of
emotions which was behind the expansion of conceptual and empirical research, provid-
ing a number of influential ideas and theories. One of the influential ideas is what Zajonc
[68] had mentioned that emotions function independently of cognition and sometimes it
dominates it. Some of the significant theories are: Zajonc theory of emotion [69], the
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theory of the evolutionary adaptive value of emotions [70], the broaden-and-build theory
of positive emotions [71], and three levels of product emotion theory [72].

Emotional design: It is a design that takes into consideration emotions of users while design-
ing or redesigning goods and products. It maximizes the good (positive) emotions and mini-
mizes the bad (negative) one. In some cases, other names (hedonic design, affective design,
affective human factors design, human-centered design, empathetic design) are used for emo-
tional design. Researchers have found that products designed according to emotional design
induce among consumers positive feelings which in turn increase pleasure and satisfaction. A
good example of emotional design is any product (or features of a product) you loved (you
love) in your life.

There are a lot of books written about the design, but the books about emotional design are
quite new. They are the result of emotion renaissance era mentioned above. Some of these
worthy emotional design books are:

* Seductive Interaction Design: Creating Playful, Fun, and Effective User Experiences by:
Anderson [73].

* Designing for Emotion by Walter [22].

* Designing Pleasurable Products: an Introduction to New Human Factors by Jordan [24].
* Designing Emotions by Desmet [74].

* Design and Emotion by McDonagh et al. [75].

* Design for Emotion, by van Gorp and Adams [76].

For Norman [77], emotional design has three levels as follows:

3.2.1. First level, the visceral level

Definition: The visceral level is a level of design in which appearance is very important. It is
the initial and immediate reaction to any design that is generally coming from strong emotions
and not from logic or reason. These immediate reactions whether in the form of likes or
dislikes are often learned. When babies are born, they do not have likes or dislikes, but by
time, they learn to like some things (food, drink, cloths, etc...), and to dislike other things.
Since these likes and dislikes have been learned, they can be changed by learning as well. In
the area of marketing, companies these days rely heavily on this type of design to sell the
outputs of goods and services provided. Sometimes, when an enterprise feels that a particular
commodity is experiencing a recession, they quickly resort to improve the external appearance.
It has been found that product’s visceral design communicates to consumers’ diverse values.
Some of which are aesthetic, functional, and ergonomic values [78]. In addition, it has been
found that visceral design helps create commercial success [79]. Nanda et al. [80] found that
varying the aesthetic design of the product they studied (BlackBerry Pearl) had a significant
impact on emotional reaction of subjects. They found that subjects preBfer the original, piano
black treatment of the BlackBerry Pearl over the visually treated versions of the smartphone.
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Measurement: It is measured by observing immediate reactions of the individual when he/she
is put in front of a design.

Design requirements: It requires the knowledge, skills and abilities of designer. When
designers design a particular item, it can be liked or disliked by consumers. If positive feed-
back is to be given to designer, the product physical features (look, sound, feel, taste, and
smell) should be in line with consumer characteristics. When these criteria are taken into
account, no doubt both designer and consumer will be pleased. But on the other hand, if
negative feedback is given, both designer and consumer are frustrated. Why this kind of
stressing situation happens? In situations where products are designed away from the cus-
tomers” physical, cognitive, emotional, and spiritual information, usually these are the results
that are commonly attained.

3.2.2. Second level, the behavioral level

Definition: The behavioral level is a level of design in which performance not appearance
which matters. In the previous (visceral) design, appearance was essential. Here perfor-
mance of the product is the most important criteria for choosing that product. If a pen is
not writing, it is not a good product. Similarly, if a shaver cannot shave smoothly, it is not
a good product. Products can have many other uses, but what is important, is the use for
which the product was basically designed. As an example is the chair. Chairs are normally
designed for sitting. But, in some cases, they are used to reach the top of a tall shelf. In
some other cases, they are used as a hanger to hang the coat in office work, or as a lock to
keep the door of a room open, or as a weapon in cases of fight. The design of cup holders
in cars is a good example of behavioral design. May be you know that the German car
company (BMW) refused to incorporate it in its cars under the pretext that car are for
driving, not for drinking. However, when BMW car sales went down, they had (around
2011) to incorporate it.

Measurement: Behavioral design can be measured using well-known methods such as obser-
vation, questionnaires, interviews, focus groups, etc.

Design requirements: To accomplish behavioral design, designers should be able to discover
the consumers’ needs associated with products’ functions, usability, understandability, and
physical feel. To achieve this goal, designers are advised to carry out field observation and to
interview focus groups individuals, so that needs are clearly seen.

3.2.3. Third level, the reflective level

Definition: The reflective level is a level of design in which emotions not performance appear-
ance which matter. It can be called emotional design. In this type of design, emotions play a
great role. It is based on the idea that emotions function independently of cognition. It is the
design that makes the customer to build a positive association with the product at hand. This
positive association boosts the sales level. In marketing and advertising sciences, reflective
design is becoming very essential. It has been found that an effective reflective design enhances
the emotional connection consumers have with brands [81], ad likeability [82], and recall [83].
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It is this design that makes a product very liked in one area/ culture, and disliked in another
area/ culture.

Measurement: Similar to behavioral design, reflective design can be measured using
well-known methods such as observation, questionnaires, interviews, focus groups, etc.

Design requirements: Designers who want to produce design at this level should not base their
designs on their emotions themselves. Despite the fact that customers’ emotions are diversified
and varied, they ought to understand them and design goods and products accordingly.

Wherever you go, you are plagued with so many products with very different designs. These
designs can be good or bad designs. It depends on the user judgments. If a particular design
pleases the user, it is a good design. Otherwise it is not. It has been believed that ergonomically
designed products are automatically pleasurable products [84]. However, from the emotional
design point of view, ergonomically designed products, may be efficient ones, but they may
not be pleasing the intended users. In the area of multimedia learning material, it has been
found that if learning evokes positive emotions among learners, the learning process will be
facilitated [85].

Spiritual ergonomics: As long as all workers or at least the majority of workers believe in
Allah/ God/ or other universal spirit, they bring with them to man-machine system, their belief
and faith and they will be very pleased if their spiritual needs are satisfied in their work.
Workers who are denied spiritual needs are not motivated to do the work and may be
subjected to work stress, accidents, and other diseases. In the first two or three decades of
ergonomics, attention was paid to workers bodies and cognitions; however, in the recent
decades attention was shifted to emotional and spiritual sides of workers.

Definition: Spiritual ergonomics pays a lot of attention to the spiritual side of the man in
the man-machine system. It is based on the idea that spirit is a key factor which determines the
employee’s health and success in the man-machine system, no matter what he/she is doing in
that system. Spiritualism is important to individuals for various reasons. Spiritual people are
generally satisfied with their lives in comparison to their counterparts who are not spiritual.
Some are:

* Spiritual people give meaning to life.

e Spiritual people do not lose hope.

* Spiritual people do not suffer or suffer little stress.

e Spiritual people are covered with happiness and contentment.
e Spiritual people self-actualize.

Development: Spiritual ergonomics is a part of the spiritual movement which has spread in
the world especially in the seventies, for several reasons. First is the perceived failure of
Christianity. Christianity over the years suffered a lot of criticism. Christianity is related to
colonialism. Also it is related to and supported for dictatorship and totalitarian regimes.
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Second is the failure of secular humanism to provide spiritual and ethical guidance for the
future. In addition, researchers like Cacioppe [86] argue that modern world is afflicted by
social, economic, and environmental problems that are caused mainly by disabling the spiri-
tual aspects of human beings. The absence of these spiritual aspects led to the absence of love,
compassion, altruism, and helping behavior. The search for these virtues is essentially a
spiritual journey.

Spiritual design: Initially, the researcher notes that he could not find past studies and litera-
ture on this design. Research in this area has been delayed too much from the rest of the
designs that have been referred to. However, it is a design that takes into consideration
spiritual needs of users while designing or redesigning goods and products. Spiritual needs
differ depending on the religious education the individual gets upon socialization. What a
Christian person gets is to a great extent different from what a Muslim or Jewish or Buddhist
gets. As stated by Highfield and Cason [87], the spiritual needs that patients seek to satisfy are
the following four:

* The need for meaning and purpose.

* The need to give love.

* The need to receive love.

* The need for forgiveness, creativity, and hope.

On the other hand, in Islam, the very important spiritual needs are:

¢ Needs related to acts of worship such as prayer, and fasting.

¢ Needs related to morality as good dealing with people and honesty.

* Needs related to the relationship between the individual and Allah (God) as fear, hope,
humility, sincerity, and kindness.

Measurement: Researchers have done a lot of work to measure spiritual design. The result is a
number of tools that can be used. But it has to be mentioned that the choice of a particular tool
is subject to a lot of considerations foremost, religion owed by the individual and the culture in
which he/she resides. Some of these tools are observation, interviews, questionnaires, and
other scales. For some of these tools, you can study:

1. The Spirituality Index of Well-Being by Daaleman and Frey [88].
2. The Spirituality and Spiritual Care Rating Scale by McSherry et al. [89].
3. The Spiritual Care Competence Scale by van Leeuwen et al. [90].

Design requirements: Goods and products are not randomly designed by engineers. If they
want them to be desirable commodities, and customers to be happy with them, they must
include what states that the spiritual aspect of customers has been taken into account. Spiritual
values of people should be known to designers and engineers, otherwise harmony with
spiritual values of individuals may not be possible.
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3.3. What is the relationship of positive ergonomics with occupational health?

Occupational health refers to a series of actions that aim at protecting workers and reducing
the risk of equipment, and machinery and attempting to prevent work accidents, injuries and
illnesses, and providing safe work environment. Occupational health intervenes in all areas of
life.

In 1957, the first Joint ILO/WHO Committee of Occupational Health assembled, and identified
areas of interest in occupational health in the following: (1) the maintenance and promotion of
workers’ health and working capacity; (2) the improvement of working environment and work
to become conducive to safety and health; (3) the development of work organizations and
working cultures in a direction which supports health and safety at work; and (4) the promo-
tion of a positive social climate to smooth operations and enhance productivity of the under-
takings [91].

Alli [92] believes that occupational safety and health is “the science of the anticipation, recog-
nition, evaluation, and control of hazards arising in or from the workplace that could impair
the health and well-being of workers”.

But how occupational safety tried to implement industrial safety at work environment? When
considering the legacy of occupational health, we find that two approaches were adopted
throughout of its history. These are: professional harmonization and ergonomics approaches.

The professional harmonization approach is concerned with minimizing loss by aiding in the
preservation and protection of both human and other physical assets in the workplace. It
primarily involves monitoring the workplace and advising employers or management on the
best ways to prevent and minimize losses [93]. In order for this approach to be successful,
authorities must do a series of actions including tough selection and training of workers.
Workers are not selected based on fitting the direct requirement of work only, but based on
fitting indirect requirements as well. Other features such as accident proneness [94], various
obsessions [95], mental toughness [96], etc., are important issues for the success in the twenti-
eth century.

The ergonomic approach is concerned with implementing ergonomics principles at work.
Authorities are requested to make sure that ergonomics principles are applied in the work area
[97]. When applied, occupational health will improve [98, 99]. Here, it is to mention that
designing or redesigning tools, machines, equipment, workplaces, and work environment to fit
the physical parts of the workers is not enough. Data concerning other aspects of the worker, for
example, cognitive capacities, emotional skills, and spiritual aptitudes should also be collected to
be used in designing or redesigning work. This new orientation of ergonomics takes into account
the physical, mental, emotional, and spiritual aspects of the human factor. It is based on the idea
that the workers can be happy at work only if they feel that the needs of these different aspects
are saturated. This is what the new approach to occupational health, aspires to achieve.

To be sure about the effectiveness of twenty-first century occupational health, the two above-
mentioned approaches (professional harmonization and ergonomics) are to be sequentially
used.
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4. Conclusions

The official age of ergonomics is now about 66 years. In this long life, ergonomics has
witnessed many developments. Some of them have been on the level of subject matter, for
example, cognitive ergonomics in the 1960s, organizational ergonomics in the 1970s, positive
ergonomics in the 1980s, emotional ergonomics in 1990s and spiritual ergonomics in the new
millennium. Some other developments have been on the methodological level, for example,
the use of qualitative methods in the 1980s and mixed methods in the 1990s.

In this chapter, we shed light on subject matter developments where we discussed positive
ergonomics with its subsequent design, i.e., the positive design. Then emotional ergonomics
with its consequent emotional design were debated. At the end, the newly born development,
i.e., the spiritual ergonomics with spiritual design were discussed. Our hope is that future
research will ponder greatly into these developments. Time in which these important human
personality aspects (emotions and spiritual aspects) have been excluded or left out has gone
and may never return.

If ergonomics takes these issues into account, it will not only succeed, but it will spread widely
among the people of the earth from different orientations and religions.
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Abstract

Effective occupational health care at the workplace requires collaboration, partnerships
and alliances with internal, interface and external stakeholders. Essential steps for solid
work with various stakeholders are identification of key stakeholders, systematic analysis
of their views and positions, and development of stakeholder participation and involve-
ment. Stakeholder analysis aims to evaluate and understand stakeholders from the per-
spective of an organization. Stakeholder analysis starts with identifying and classifying
the key stakeholders. After their identification, questions are asked about their position,
interest, influence, inter-relations, networks and other characteristics of stakeholders,
with reference to their past and present positions, and future potential. The results are
presented as stakeholder maps as well as by the power-interest matrix of the stakehold-
ers. Stakeholder analysis serves an organization and its various actors as a guideline in
identifying, planning and implementing strategies for managing stakeholder relation-
ships and utilizing the full potential of various stakeholders in developing occupational
health care.

Keywords: stakeholders, stakeholder analysis, power-interest matrix, stakeholder
strategy

1. Introduction

In the modern operating environment of work, successful occupational health care requires
collaboration, partnerships and alliances between various actors. The various actors with
clear interests (‘stakes’) in the work and operations within a workplace are called stakehold-
ers. The changing nature of workplaces is accelerating the needs for collaboration between
various stakeholders.
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Some decades ago, the focus of occupational health care was either on a single illness or risk
factor, or on changing a particular lifestyle habit or behaviour of individual employees. In
countries like Finland, the development has clearly been towards a comprehensive approach
in occupational health care, and thus the focus has been shifted towards active promotion of
the work ability of individuals with an emphasis on structural developments [1]. In general,
since the 1990s in many industrialized countries, occupational health care has been under-
stood as more holistic and integrative by its nature [2].

Occupational health care can be understood today as the combined efforts of employers,
employees and society to improve the health and well-being of people at work. This concep-
tual development has also meant that the number of actors in occupational health care has
been increasing. Consequently, new types of collaboration between employees, employers
and other actors in the field are required [1, 3]. The altering operational environment also
requires new skills, such as networking skills, which are becoming essential for an effective
occupational health care work [4].

Various stakeholders of occupational health care (e.g. employees, employers, shareholders and
occupational healthcare providers) also have different key interests [5]. If their different inter-
ests are recognized and analysed, the operating environment of occupational health care can be
improved. However, as the “Healthy workplaces: a model for action” by the WHO emphasizes,
the various stakeholders in a workplace must work together in a collaborative manner [6].

The classic definition of a stakeholder according to Freeman is “an organization... [or] any
group or individual who can affect or be affected by the achievement of the organization’s
objectives” [7]. While Freeman’s groundbreaking book “Strategic Management: A Stakeholder
Approach” in 1984 started the wider discussion and elaboration of stakeholders and their
importance, an earlier concept of stakeholders had already emerged in the 1960s. In 1963,
academics at the Stanford Research Institute stated that a firm also needs to be responsible —in
addition to shareholders — to a number of stakeholders without whose support the organiza-
tion would cease to exist [5]. Some scholars have even proposed that the roots of stakeholder
thinking dates as far back as the 1930s [8].

The number of published titles in academic and professional literature about stakeholder
management has grown rapidly since the 1980s. The main body of the stakeholder manage-
ment literature still relates to the corporate environment, but the public sector [9] and the
third sector [10] are becoming increasingly interested in the applications of stakeholder man-
agement as an element in their strategic management.

The concept of stakeholders and the potential for both convergent and competing issues in
the corporate world have often been displayed through the consideration of corporate social
responsibility and corporate ethics [10-12]. Some researchers argue that the fundamental con-
cepts of stakeholder, stakeholder model, stakeholder management and stakeholder theory are
explained by various authors in different ways and are supported or critiqued with diverse
and often contradictory evidence and arguments [13].

The scientific literature concerning stakeholders in occupational health care is evolving, but
still scarce, and there is an obvious lack of published research in this area [14]. The theme of
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stakeholders has been discussed in the context of national healthcare systems and healthcare
organizations (see e.g. [15-18]). The importance of stakeholders and stakeholder positions for
hospitals has also been discussed in the research literature (see e.g. [19, 20]). The importance
of stakeholders in occupational health services has mainly been discussed in the context of the
need for multiple stakeholder collaboration (see e.g. [21]), but a generic, structured approach
to understand stakeholders and their positions in occupational health care is still covered only
by few authors in the research literature.

Understanding the stakeholders is essential also in the altering environment of value creation
in occupational health care. In modern approach to occupational health care, the individuals
(employees) of an organization are essential for the value creation. As the most important
determinant of an individual’s health is his or her own health behaviour, the different types of
service can support an individual in co-creating better health [22]. Co-creation implies mean-
ingful engagements of interaction, activities and exchange between collaborators [22]. The
co-creation approach is valuable, as it emphasizes the critical role and the involvement of the
users in the value creation, but also the various encounters with different actors.

The critical involvement of the users is described with the term ’value co-creation” and the
value provision as a collaborative action between various actors and players is described with
the term "value co-production’. Joint actions of various entities can provide novel opportuni-
ties and avenues for various users. Value co-production as such is not a recent innovation; the
recent innovation is to organize the value co-production systematically [23]. Effective occu-
pational health care should utilize both modalities, as it needs both the strong involvement
of various actors into value creation as well as well-organized collaboration between various
actors to enable comprehensive service provision for the users of occupational health care [24].

The implications of co-production are also visible to occupational health care and its value
creation. The value creation can take place in a more synchronous, less sequential manner
by various actors. However, it also provides new opportunities to provide a comprehensive
service provision for the users of occupational health care [23].

The altering operating environment of occupational health care, its novel challenges and new
opportunities in value creation urge also the more in-depth knowledge and analysis of the
various stakeholders.

2. Stakeholder analysis as an important tool

The aim of stakeholder analysis is to evaluate and understand stakeholders from the per-
spective of an organization, or to determine their relevance to a project or policy [16]. In the
undertaking of stakeholder analysis, various questions are asked about the position, interest,
influence, inter-relations, networks and other characteristics of stakeholders, with reference
to their past and present positions, and future potential [25].

More specifically, stakeholder analysis is an approach, a tool or set of tools for generating
knowledge about ‘actors’ — individuals and organizations — so as to understand their behaviour,
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intentions, inter-relations and interests. Furthermore, such analysis is beneficial in the assess-
ment of the influence and resources stakeholders bring to bear on the decision-making or the
implementation process [26].

Stakeholder analysis is the essential tool to be used in stakeholder management. Stakeholder
management is an approach to strategic management of an organization, which emphasizes
the crucial role of different stakeholders in the success of the operations of an organization [7,
27]. Stakeholder analysis and stakeholder management are of particular importance to public
and non-profit organizations, which have more diverse groups of stakeholders than private
for-profit organizations [9].

Although stakeholder analysis is an important building block in stakeholder management,
stakeholder analysis itself can make a significant contribution as a research method and as
a means of organizational change [28]. Thus stakeholder analysis presents its own, indepen-
dent and intrinsic value even if an organization is not implementing a thorough stakeholder
management approach.

‘Stakeholder analysis’ is not a clearly defined analysis technique; rather it includes an array
of various techniques. Bryson has identified and presented 15 stakeholder identification and
analysis techniques [9]. In this article, the stakeholder analysis is described to include the fol-
lowing key stages:

- identification of important stakeholders
- mapping and assessing of stakeholder positions and views
- undertaking a diagnosis of stakeholder positions and views.

Auvinen et al. used a similar approach in mapping and analysing the positions of Finnish
stakeholders in workplace health promotion [14].

The first stage is to identify the key stakeholders. In the stakeholder literature, the definition
of the ‘wide sense of stakeholders’” and the 'narrow sense of stakeholders’ is an essential
element (see e.g. [29, 30]). The 'narrow sense of stakeholders’ limits the scope of stakehold-
ers to groups or individuals who can affect the achievement of an organization’s objectives
or who are affected by the achievement of an organization’s objectives; the ‘'wide sense
of stakeholders” widens the scope of stakeholders to identifiable groups or individuals on
which the organizations is dependent for its continued survival [29]. In this article, the wide
sense of a stakeholder was applied, and thus the stakeholders were defined as all those
who have a legitimate interest (either direct or indirect) in occupational health care and its
activities.

The following stage is to classify the stakeholders as either primary or secondary stakehold-
ers [9, 31]. According to Clarkson’s widely used definition, the primary stakeholder groups
are ones without whose continuing participation the corporation cannot survive as a going
concern. Furthermore, the secondary stakeholder groups are those who influence or affect, or
are influenced or affected by, the organization, but they are not engaged in transactions with
the corporation and are not essential for its survival [31].
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The third stage in the stakeholder analysis is to assess the positions and views of the stake-
holders, and based on this assessment construct a view of their 'relative importance’. As the
analysis of the dynamics of the stakeholders is essential, this stage provides the basis for
important activity. The literature of stakeholder analysis and management is rich on variet-
ies of classifications of the stakeholders. Some authors classify the stakeholders according to
power, legitimacy and urgency (see e.g. [30]) while another author classifies them according
to the issue position and importance [9]. For the purposes of this article, the power/interest
matrix was used, as it provides a comprehensive and understandable tool to present positions
of the stakeholders (see also [32]).

3. Identification of key stakeholders

3.1. Classification of various stakeholders

In occupational health care, it is essential to involve a wide variety of stakeholders to the work.
Various actors are to be taken into consideration, as occupational health care addresses many
important issues. The continuous interaction with the various stakeholders is essential, and
the active work with the stakeholders can be seen important in reducing uncertainty of the
operating environment by identifying and following important actors and critical dependen-
cies [27]. Furthermore, understanding the mutual dependencies and "co-destinies’ of the vari-
ous actors is critical in an modern-operating environment. An essential factor to be taken into
consideration is the potential impact of the multiple and conflicting stakeholder interests [33].

Comparative studies have shown that one success factor of occupational health interventions
in organizations is the establishment and working of steering groups involving key stake-
holders [34].

The effective stakeholder work requires also the recognition of the different roles of differ-
ent stakeholders. Stakeholders differ according to their resources. In organizational contexts,
where stakeholders are active, knowledgeable and inter-dependent, success is dependent on
active, practical stakeholder relationship management [35, 36].

The diversity of the stakeholders has led to various classification structures. In this article, the
starting point is the model developed by Fottler et al. for the stakeholders of hospitals. Their
classification included three layers: internal stakeholders, interface stakeholders and external
stakeholders [19].

It is generally understood, that in healthcare organizations the primary stakeholders are the
patients [37]. Innovative pharmaceutical companies, such as Novo Nordisk in their diabetes
drug development, have also placed the user in the middle of their stakeholder chart [10]
(see Figure 1).

Another key internal stakeholder group is the management of an organization. The manage-
ment includes senior management, line management and human resources management
(HRM). All these groups and their collaboration are essential for successful occupational
health care [34, 38, 39].
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Figure 1. Key stakeholders of occupational healthcare (modified with permission from [14]).

The interface stakeholders are the occupational health-service providers, who provide their
services to organizations and also take part in the development of occupational health care
[40]. In addition, the public healthcare providers can also be seen as interface stakeholders
(see e.g. [41]).

The external stakeholders consist of all the other important stakeholders, such as government
and governmental agencies, trade unions, employers’ unions, pension funds, municipalities,
technology providers and service providers. Furthermore, other external stakeholders also,
such as customers and suppliers of an organization as well as shareholders and competitors
can be regarded as external stakeholders of occupational health care.

3.2. Internal stakeholders

The key rationale of occupational health care is to provide a safe working environment for the
individuals and also to promote their health and well-being (see e.g. [6, 12, 34]). In this article
the key stakeholder is an individual (employee) working in an organization, and thus they are
in the centre of the stakeholder chart.

Various studies on occupational health care show that strong participation of the employees
and utilization of participatory principles in the occupational health care interventions are
critical success factors (see e.g. [34]). The wide variation in the health conditions of the indi-
viduals poses challenges to occupational health care activities in the workplace. For instance,
disparities in living habits (including nutritional habits, exercising habits etc.) are wide within
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working age population in many countries and also within workplaces. It is also notable that
these disparities are also partially linked to the socio-economic status of the individual, and
thus are also out of the reach of the mandate of occupational health care.

Within the work environment, the occupational health care actions can also be supported by
peer groups — in particular, in workplace health promotion (see e.g. [42]) — which can also be
considered as important internal stakeholders.

The managers of an organization play an important role in occupational health care. Their
decisions of policy guidelines, resource allocations as well as daily management define the
destiny of occupational health care activities. Thus various managers must be regarded as
major internal stakeholders (see e.g. [39]). For instance, a Canadian study showed that general
managers and human resource managers differed in their attitudes and ambitions regarding
workplace health promotion [43]. It is important to regard several managers, who have differ-
ent roles in an organization, of different management levels as important internal stakehold-
ers of occupational health care.

Senior management support for occupational health care has been seen in many studies as a
critical success factor (see e.g. [34]). Recent comparative study showed, that there is consider-
able evidence of the negative impact of senior management support to occupational health
care interventions, but less evidence about the positive impact of the management support
component of intervention processes [34].

The middle managers are the actual key drivers of occupational health care work and thus
their role is imperative within an organization (see e.g. [34, 38, 44]). The middle managers are
the drivers of change also in this area, but they can also block important processes within a
workplace [34].

Human Resources Management (HRM) is supporting both senior management and middle
managers, and their support for the occupational health care activities for managers in formu-
lating goals and implementing action plans are considerable [38, 45].

3.3. Intermediate stakeholders

The essential intermediate stakeholders for occupational health care can be defined to be
occupational health services (OHS) providers and generic public healthcare providers.

The contemporary requirements for OHS providers are multifaceted ranging from health pro-
motion of individuals to the development of the working environment (see e.g. [40]). It is also
obvious that many employers do not have sufficient knowledge of occupational health care [40],
and thus the OHS service providers can be strategically also an important partner in developing
the working environment of an organization. The benefits of such a strategic partnership also
require a lengthy and open process of collaboration between an employer and an OHS provider.

It is also critical to regard public health care service providers as important stakeholders of
occupational health care, as there exist important differences in scope and options for various
interventions between public health and workplace health contexts [46]. Although a country
might have a well-working public health system, the organizations are willing to develop and
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widen their occupational health care activities (see e.g. [43]). Understanding the potential and
services of public health care can also focus on the occupational health services more effec-
tively. Unfortunately, according to some studies, the cooperation between general practitio-
ners and occupational health physicians is often lacking or sub-optimal [41].

3.4. External stakeholders

The legislative framework of the occupational health care has been developing during the last
decades in most industrialized countries. The legal requirements create the necessary frame-
work for occupational health care, and they are elementary in encouraging the employer
engagement to the provision and development of occupational health care [47].

The development of the legislative framework, laws and regulations can also be initiated by
international global organizations (such as the WHO or ILO, see e.g. [6]). For member states of
the European Union, the policy and regulation development within the EU can be an impor-
tant accelerator for occupational health care (see e.g. [48]).

Trade unions are important stakeholders, as they represent the interests of employees in an
organization (see e.g. [12]). Furthermore, the interests of trade unions with regard to occupa-
tional health care can have a different emphasis from those of employers. Trade unions have
an important role in improving workplace conditions. In a recent Finnish study on stake-
holder positions of occupational health care, trade unions seem to fear that health promotion
programs distract attention from workplace health hazards [14].

The organizations and conglomerates of employers have clearly understood the challenges in
occupational health care, and they also understand the value of joint development actions to
tackle common problems, such as increasing absenteeism and rising trend of problems linked
to mental health challenges for employees (see e.g. [14]).

Pension funds are also important stakeholders in occupational health care. They do have an
incentive to prevent disability and early retirement, since they have to pay a large part of the
eventual pension expenses [49].

Social insurance agencies and other public authorities can benefit from well-organized and
systematic cooperation between organizations, OHS providers and social insurance offices.
A Swedish study showed the clear financial and operational benefits of systematic and solu-
tion-oriented co-operation for all parties involved [50].

Developers of new technological solutions for occupational health care can be interesting
stakeholders, as they can provide novel solutions e.g. for workplace health promotion (see
e.g. [22]). However, the challenges in such new technologies and services can often be, that the
buyers, users and payers might be separate entities with disparate interests [51].

The role of researchers and developers of occupational health care can also be important for
organizations. In some countries, like Finland, there are specialized research institutes for
occupational health care [14]. The close collaboration between research institutions, universi-
ties and companies can be essential in developing novel solutions and methods for occupa-
tional health care (see e.g. [52]).
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A wide range of various external stakeholders are pushing organizations to improve their
work and respond in more responsible ways to contemporary challenges (see e.g. [53]). Thus
important occupational health care stakeholders are also the suppliers, customers and com-
petitors of an organization. Well-organized occupational health care can be an important
element of the image of an organization, as it competes of its customers as well as of highly-
skilled professional workforce [12, 23].

4. Analysing key positions of stakeholders

4.1. Researching stakeholders

After the thorough identification on key stakeholders, it is essential to understand their key
positions, arguments and interests in occupational health care work.

It is necessary to recall that the function of time is also an important issue to consider in
stakeholder analysis, as stakeholder interests may converge over time. Stakeholder positions
are not, however, static. Rather it is clear that stakeholder positions change and evolve over
time [10].

A variety of methods can be used to map the opinions and positions of various stakeholders.
Recommendable methods include face-to-face interviews using checklists, semi-structured
interviews and structured questionnaires, which all can be used to collect data from primary
sources [26]. Secondary methods could include analysis of published and unpublished docu-
ments, policy statements and various regulations [26]. An effective method can also be the
utilization of focus groups, which might also be venues for development of novel ideas and
tackling complex issues (see e.g. [54]). During the planning phase of stakeholder analysis, the
strengths and weaknesses as well as the resource requirements of various methods should be
clarified [54].

During a Finnish case study of stakeholder positions in workplace health promotion, 45-60-
min long semi-structured, thematic interviews undertaken by two researchers was the main
method used. The interviews were chosen as a key information collection method, as they
also enabled the capturing of detailed knowledge, potential clarifications and the amplifica-
tion of earlier questions [14].

4.2. Mapping and assessing stakeholder positions

The wide literature of stakeholder analysis provides many different examples of matrices,
charts, position maps, network maps and other figures to present the data analysed and col-
lected [26]. For the purposes of this article, two tools are used to illustrate the stakeholder
positions. These are the division to primary and secondary stakeholders, and the power/influ-
ence matrix. These tools should be seen as complementary to each other.

According to the well-known definition of Clarkson, the “primary stakeholder group is one
without whose continuing participation the corporation cannot survive as going concern”
[31]. Furthermore, the “secondary stakeholder groups are defined as those who influence or
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affect, or are influenced or affected by, the corporation, but they are not engaged in transac-
tions with the corporation and are not essential for its survival” [31].

In the context of occupational health care, the classification into primary and secondary stake-
holders shows the fundamental understanding of an organization of the key target groups of
its occupational health care work, and which stakeholders it needs to take into consideration
in fulfilling the objectives of its occupational health care work. Thus the primary stakeholders
are the elementary groups to work with and the secondary stakeholders are necessary and
required supporting groups.

A simplified visualization is to present the primary and secondary stakeholders of occupa-
tional health care in a two-column table which also includes short commentaries of their
importance (see Table 1).

Primary stakeholders Secondary stakeholders
Stakeholder A Stakeholder G

- rationale 1 - rationale 11

- rationale 2 - rationale 12
Stakeholder B Stakeholder H

- rationale 3 - rationale 13

- rationale 4 - rationale 14
Stakeholder C Stakeholder I

- rationale 5 - rationale 15

Table 1. Classification to primary and secondary stakeholders.

However, the classification to primary and secondary stakeholders does not yet indicate the
relative power, influence or interest of the stakeholders — this can be achieved by undertaking
an evaluation of the power and interest of the various stakeholders. This is usually visualized
with a power/interest matrix showing the assessment of the organization of the contemporary
importance of the various stakeholders regarding occupational health care.

4.3. Power and interest of stakeholders

The implementation and development of effective occupational health care within an orga-
nization requires support from several key stakeholders. Thus it is also important to assess
their relative power and influence. This is undertaken by reporting the stakeholder positions
or power and influence, which can also be visualized as a power/interest matrix.

In the power/interest matrix there are two important sets of questions to be assessed. According
to the classification proposed by Johnson and Scholes, the question “If we were to pursue this
strategy with disregard to the views of this particular stakeholder, could/would they stop
it?” assesses the power of the stakeholder. The interests of the stakeholder is assessed with
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the questions “How high is this approach on their priorities?” and “Are they likely to actively
support or oppose this approach, or will their interest be short-lived?” [32].

The power dimension indicates the level of influence a stakeholder has in either supporting
or resisting a strategic initiative. Stakeholders may exercise their power in many ways, for
example through a legal position, possession of knowledge and key resources or even infor-
mal networking with other decision makers. The interest dimension depends on how high a
priority this strategy is. Interests can be open or hidden, which makes their assessment chal-
lenging. Interests may be based on a stakeholder’s anticipated economic gain, brand value or
power position. The level of interest can be estimated by assessing whether a stakeholder has
a long-term commitment to the strategy [32].

In a recent Finnish case study on stakeholder views on workplace health promotion, the
researchers asked the 17 interviewees to describe their position among the stakeholders and
also to assess the other stakeholders and their relative power and interest (see Table 2). The
interviewees were asked to present arguments about the power and of the interest of the other

Stakeholder Power/influence P score Interest Iscore

Individuals (active) Responsibility for the individual's own Medium There is a large disparity between High

health is a prerequisite for the success groups of different socioeconomic
of proactive health measures. Active status. The number of active
individuals are promoters of healthy individuals is growing. They
lifestyles. Active individuals will also can see the benefit in improved
use personal financial resources to personal and working ability.

promote their individual health.

Individuals No contribution to personal or Low Lacking interest, rather resistant Low
(passive) corporate wellness development towards healthy lifestyles. Need
activities. external motivation to participate

in health programs.

Occupational OHS providers are seeking more Medium  Current business models are High
Health Service strategic partnerships with their based on charges per services—an
(OHS) providers  customers. Potential linkages between alternative ‘service contract’

pension funds and OHS providers model could provide incentive for

could eventually lead to a new proactive health measures.

landscape for preventive OHS.

Pension funds Pension funds have huge financial Medium  Considerable benefits in avoiding ~ High
resources at hand, e.g. to prevent early expenses gained from the
retirement by improving the health prevention of disability and early
conditions of the insured persons. retirement, Value-added services
Pension funds have power over are critical in the competition
vocational rehabilitation decisions. between pension funds, because in

Finland they cannot compete with
prices and other financial benefits.

Technology Enablers of new technology-based Low Occupational health services could Medium
providers business models for occupational potentially become a new market
health care. for technology products.

Table 2. Example of a Finnish study of stakeholder positions of workplace health promotion — a modified excerpt
(applied from [14]).
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stakeholders and these were summarized. Based on the interviews, the researchers assessed
each stakeholder identified in the stakeholder typology according to their power and interest
using a three-grade score (high, medium and low) [14]. This score was also used in building
a power/interest matrix.

The results of the power/interest matrix can also be summarized as a two-dimensional power-
interest matrix (see Table 3). Stakeholders in the upper right corner (high/medium power and
interest) are the key players in driving the change towards effective occupational health care
(see also e.g. [14]).

High

POWER
Medium

Low

Low Medium High
INTEREST

Table 3. Power / interest matrix.

5. Developing stakeholder strategies

The comprehensive stakeholder analysis is an important tool in identifying, planning and
implementing strategies for managing stakeholder relationships and identifying current and
future opportunities and threats (see e.g. [26]).

The results of the work of stakeholder analysis presented in the power/interest matrix
are valid for establishing guidelines with regards for the work with various stakeholders
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(see Table 4). Naturally it should be understood that such a classification can only give
rough guidance, as in every case the stakeholders vary from another in their activity,
involvement and energy. However, such a simplified classification can ensure that all the
stakeholders are regarded and that no identified stakeholder groups are left unnoticed.

- ENGAGE
£ = AND
m U, INFLUENCE
» o,
> %
@ 2
o I L/
L E m %
2 3 = ,
e & %,
= %
3 MINIMAL
[ EFFORT KEEP INHORMED
Low Medium High
INTEREST

Table 4. Power / interest matrix and strategies according to stakeholders.

It is obvious that not much effort should be directed on stakeholders with little power and a low
level of interest. It is good to note their presence, but no particular actions are needed for them.

The needs of stakeholders with low power, but high or medium interest should be addressed
mainly through continuous, selected information distribution. Gaining the support of these
stakeholders through lobbying can be a good tactic, because they can be valuable allies in
influencing the attitudes of other, more powerful stakeholders (see e.g. [55]).

Stakeholders with high or medium power, but low interest, are often difficult to plan with
and to develop consistent strategies. These stakeholders might, in general, be quite pas-
sive, but might unexpectedly exercise their power in reaction to a particular event or policy.
Under-estimation of this group can have disastrous consequences for the adoption of the new
approach. These stakeholders should be kept satisfied through continuous communication,
and possibly also through selected involvement to focal activities.
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Stakeholders in the middle of the power/interest matrix with relatively high power and inter-
est should be encouraged for a solid and continuous support of the work and activities under-
taken. These stakeholders can be valuable resources and also provide required support to
plan and initiate new ideas.

The most important stakeholders, who are crucial to the success of any strategic development
in occupational health care, are the ones with high power and with high interest. These might
also be stakeholders, whose opinions and views need to be discussed and elaborated, as their
views can also differ and vary.

One recommended method in occupational health care development is to utilize steering
groups, which should include key stakeholders, and thus also include key agents for the work
to be planned and undertaken. A comprehensive study of organization-level occupational
health interventions concluded that the use of steering groups for projects was unanimously
recommended by different developers [34].

Another recommended method is having for occupational health care clearly an owner within
an organization, who also keeps up the communication with selected stakeholders. It is coun-
terproductive to involve the stakeholders at the start of an activity and after that leave them
out of the communication loop. Many studies confirm that active communication with differ-
ent parties is an essential success factor for occupational health care activities (see e.g. [34]).

Furthermore, it should be noted that the level and intensity for participation to the work and
development of occupational health care within one stakeholder group may vary significantly.
For instance, all the individuals within an organization might not share the same ambitions and
do not assess the value of workplace health promotion in a similar manner. Thus when develop-
ing strategies for stakeholder participation, it is also important to understand that the range of
participation can be wide from passive participation to self-directed activities and work.

6. Summary

Occupational health care today consists of the combined efforts of employers, employees
and other stakeholders to improve the health and well-being of people at work. This concep-
tual development has meant that the number of stakeholders in occupational health care is
increasing. Modern successful occupational health care requires multifaceted collaboration,
partnerships and alliances between various actors.

An essential element in occupational health care is well-structured work with various stake-
holders. The work with stakeholders starts with stakeholder analysis. It aims to evaluate and
understand stakeholders from the perspective of an organization. The first step is to identify
the essential stakeholders of occupational health care in an organization. The stakeholders
can be classified as internal, intermediate and external stakeholders. The most important
internal stakeholders are the individual employees working in an organization; other inter-
nal stakeholders are peer employees and various managers (senior managers, line managers,
HR managers) of an organization. Interface stakeholders include occupational health service
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providers and public healthcare providers. A wide range of various external stakeholders
are pushing organizations to improve their work and respond in more responsible ways to
contemporary challenges.

After identifying key stakeholders, the next step is to understand their key positions, arguments
and interests in occupational health care work. A variety of methods can be used to map the
opinions and positions of various stakeholders. It is important to summarize the views of the
stakeholders and also analyse their relative positions according to power, influence and interest.

The stakeholder analysis should lead to planning and implementing strategies for managing
stakeholder relationships and utilizing the full potential of various stakeholders in develop-
ing occupational health care within an organization.

Author details

Ari-Matti Auvinen
Address all correspondence to: ama.auvinen@aalto.fi
HEMA Institute, Aalto University, Espoo, Finland

Human Capital Investment Oy, Helsinki, Finland

References

[1] Husman K, Husman P. Human resource needs of modern occupational health ser-
vices—the case in Finland. Scand ] Work Environ Health Suppl. 2005;1:46-50.

[2] Chu C, Breucker G, Harris N, Stitzel A, Gan X, Gu Xt al. Health-promoting work-
places—international settings development. Health Promot Int. 2000;15(2):155-67.

[3] Peltomiki P, Johansson M, Ahrens W, Sala M, Wesseling C, Brenes F, et al. Social con-
text for workplace health promotion: feasibility considerations in Costa Rica, Finland,
Germany, Spain and Sweden. Health Promot Int. 2003;18(2):115-26.

[4] Peltomaki P, Husman K. Networking between occupational health services, client enter-
prises and other experts: difficulties, supporting factors and benefits. Int ] Occup Med
Environ Health. 2002;15(2):139-46.

[5] Stoney C, Winstanley D. Stakeholding: confusion or utopia? Mapping the conceptual
terrain. ] Manag Stud. 2001;38(5):603-26.

[6] Burton ], World Health Organization. WHO Healthy workplace framework and
model: background and supporting literature and practices. Geneva: World Health
Organization; 2010. 123 p.

[7] Freeman RE. Strategic management: a stakeholder approach. Boston: Pitman Publishing;
1984. 275 p.

39



40 Occupational Health

(11]

(12]

[13]

[14]

[15]

[16]

(17]

(18]

(19]

[20]

[21]

[22]

[23]

[24]

Preston LE, Sapienza HJ. Stakeholder management and corporate performance. ] Behav
Econ. 1990;19(4):361-75.

Bryson JM. What to do when stakeholders matter. Public Manag Rev. 2004;6(1):21-53.

Freeman, RE, Harrison, JS, Wicks, AC. Managing for stakeholders. New Haven: Yale
University Press; 2007. 200 p.

Maignan I, Ferrell OC, Ferrell L. A stakeholder model for implementing social responsi-
bility in marketing. Eur ] Market. 2005;39(9/10):956-77.

Amponsah-Tawiah K, Mensah ]J. Harmonising stakeholder interests: the role of occupa-
tional health and safety. Afr ] Business Manag. 2015;9(9):394—401.

Donaldson T, Preston LE. The stakeholder theory of the corporation: concepts, evidence,
and implications. Acad Manag Rev. 1995;20(1):65-91.

Auvinen AM, Kohtaméki K, Ilvesmaki, A. Workplace health promotion and stakeholder
positions: a Finnish case study. Arch Environ Occup Health. 2012;67(3):177-84.

Zinkhan GM, Balazs AL. A stakeholder-integrated approach to health care management.
J Business Res. 2004;57(9):984-9.

Murdock A. Stakeholder theory, partnerships and alliances in the health care sector of
the UK and Scotland. Int Public Manag Rev. 2004;5(1):21-40.

Keele RL, Buckner K, Bushnell S. Identifying health care stakeholders: a key to strategic
implementation. Health Care Strateg Manag. 1987;5(9):4-10.

Daake D, Anthony WP. Understanding stakeholder power and influence gaps in a
health care organization: an empirical study. Health Care Manag Rev. 2000;25(3):94-107.

Fottler MD, Blair JD, Savage GT, Whitehead CJ, Laus MD. Assessing key stakeholders:
who matters to hospitals and why?. Hosp Health Serv Admin. 1989;34(4):525-47.

Wells R, Lee SY, McClure ], Baronner L, Davis L. Strategy development in small hospi-
tals: stakeholder management in constrained circumstances. Health Care Manag Rev.
2004;29(3):218-28.

Tjulin A, Stiwne EE, Ekberg K. Experience of the implementation of a multi-stakeholder
return-to-work programme. ] Occup Rehab. 2009;19(4):409-18.

Reijonsaari K. Co-creating health-examining the effects of co-creation in a lifestyle inter-
vention service targeting physical activity. Espoo: Aalto University; 2013. 166 p.

Ramirez R. Value co-production: intellectual origins and implications for practice and
research. Strateg Manag J. 1999;20(1):49-65.

Auvinen AM. Personal health systems and value creation mechanisms in occupational
health care. In: Proceedings of the 29th Annual International Conference of the IEEE
EMBS; 23-26 Aug 2007; Lyon. New York: IEEE. p. 5882-5885.



[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

Understanding the Stakeholders as a Success Factor for Effective Occupational Health Care
http://dx.doi.org/10.5772/66479

Brugha R, Varvasovszky Z. Stakeholder analysis: a review. Health Policy Plan.
2000;15(3):239-46.

Varvasovszky Z, Brugha R. A stakeholder analysis. Health Policy Plan.
2000;15(3):338-45.

Ylaranta M. Between two worlds: stakeholder management in a knowledge intensive gov-
ernmental organisation. Publications of the Turku School of Economics, Series A-7:2006.
Turku: Turku School of Economics; 2006. 188 p.

Simmons J, Lovegrove I. Bridging the conceptual divide: lessons from stakeholder anal-
ysis. ] Organ Change Manag. 2005;18(5):495-513.

Freeman RE, Reed DL. Stockholders and stakeholders: a new perspective on corporate
governance. California Manag Rev. 1983;25(3):88-106.

Mitchell RK, Agle BR, Wood D]J. Toward a theory of stakeholder identification and
salience: defining the principle of who and what really counts. Acad Manag Rev.
1997;22(4):853-86.

Clarkson ME. A stakeholder framework for analyzing and evaluating corporate social
performance. Acad Manag Rev. 1995;20(1):92-117.

Johnson G, Scholes K. Exploring corporate strategy —text and cases. 5th ed. Great Britain:
Prentice Hall Europe; 1999. 588 p.

Smith AM, Fischbacher M. New service development: a stakeholder perspective. Eur ]
Market. 2005;39(9/10):1025-48.

Nielsen K, Randall R, Holten AL, Gonzalez ER. Conducting organizational-level occu-
pational health interventions: What works?. Work Stress. 2010;24(3):234-59.

Peltokorpi A, Alho A, Kujala ], Aitamurto J, Parvinen P. Stakeholder approach for evalu-
ating organizational change projects. Int ] Health Care Qual Assur. 2008;21(5):418-34.

Savage GT, Nix TW, Whitehead CJ, Blair JD. Strategies for assessing and managing orga-
nizational stakeholders. Acad Manag Exec. 1991;5(2):61-75.

Werhane PH. Business ethics, stakeholder theory, and the ethics of healthcare organiza-
tions. Camb Q Healthc Ethics. 2000;9(02):169-81.

Larsson R, Stier ], Akerlind I, Sandmark H. Implementing health-promoting leadership
in municipal organizations: managers” experiences with a leadership program. Nordic J
Work Life Stud. 2015;5(1):93.

Tappura S, Syvédnen S, Saarela KL. Challenges and needs for support in managing
occupational health and safety from managers’ viewpoints. Nordic ] Work Life Stud.
2014;4(3):31.

Schmidt L, Sjostrom J, Antonsson AB. Successful collaboration between occupational
health service providers and client companies: key factors. Work. 2015;51(2):229-37.

41



42 Occupational Health

[41]

[42]

[43]

[44]

(45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53]

Mofshammer D, Natanzon I, Manske I, Grutschkowski P, Rieger MA. Cooperation
between general practitioners and occupational health physicians in Germany: how can
it be optimised? A qualitative study. Int Arch Occup Environ Health. 2014;87(2):137—46.

Shain M, Kramer DM. Health promotion in the workplace: framing the concept; review-
ing the evidence. Occup Environ Med. 2004;61(7):643-8.

Downey AM, Sharp DJ. Why do managers allocate resources to workplace health pro-
motion programmes in countries with national health coverage?. Health Promot Int.
2007;22(2):102-11.

Mellor N, Webster J. Enablers and challenges in implementing a comprehensive work-
place health and well-being approach. Int ] Workplace Health Manag. 2013;6(2):129-42.

Hasson H, Villaume K, von Thiele Schwarz U, Palm K. Managing implementation: roles
of line managers, senior managers, and human resource professionals in an occupational
health intervention. ] Occup Environ Med. 2014;56(1):58-65.

Karanika-Murray M, Weyman AK. Optimising workplace interventions for health and
well-being: a commentary on the limitations of the public health perspective within the
workplace health arena. Int ] Workplace Health Manag. 2013;6(2):104-17.

Martinsson C, Lohela-Karlsson M, Kwak L, Bergstrom G, Hellman T. What incentives
influence employers to engage in workplace health interventions?. BMC Public Health.
2016;16(1):854.

Leka S, Jain A, Zwetsloot G, Cox T. Policy-level interventions and work-related psycho-
social risk management in the European Union. Work Stress. 2010;24(3):298-307.

Piekkola H. Active ageing policies in Finland. Keskusteluaiheita; Discussion papers; No.
898. Helsinki: Etla; 2004. 42 p.

Kérrholm ], Ekholm K, Ekholm ], Bergroth A, Ekholm KS. Systematic co-operation
between employer, occupational health service and social insurance office: a 6-year
follow-up of vocational rehabilitation for people on sick-leave, including economic ben-
efits. ] Rehabil Med. 2008;40(8):628-36.

Ilvesmaki A. Drivers and challenges of personal health systems in workplace health pro-
motion. In: Proceedings of the 29th Annual International Conference of the IEEE EMBS;
23-26 Aug 2007; Lyon. New York: IEEE. p. 5878-5881.

Stone A, Usher D, Marklin R, Seeley P, Yager JW. Case study for underground work-
ers at an electric utility: How a research institution, university, and industry col-
laboration improved occupational health through ergonomics. ] Occup Environ Hyg.
2006;3(8):397-407.

Waddock SA, Bodwell C, Graves SB. Responsibility: the new business imperative. Acad
Manag Exec. 2002;16(2):132-48.



Understanding the Stakeholders as a Success Factor for Effective Occupational Health Care 43
http://dx.doi.org/10.5772/66479

[54] Reed MS, Graves A, Dandy N, Posthumus H, Hubacek K, Morris ], Prell C, Quinn CH,
Stringer LC. Who's in and why? A typology of stakeholder analysis methods for natural
resource management. ] Environ Manag. 2009;90(5):1933—49.

[55] Auvinen AM, Waddington L, Moretti M, Dondi C, Fischer T, Kretschmer T, et al.
Understanding the stakeholders—key to successful implementation of adult learning
projects. eLearning Papers Special edition 2010. 2010:1-15.






Chapter 3

Occupational Risks of Health Professionals

Nilgun Ulutasdemir and Ferdi Tanir
Additional information is available at the end of the chapter

http://dx.doi.org/10.5772/67148

Abstract

Health service is an important work area which can lead to important risks related to
occupational health and safety (OHS) of employees. This book chapter is prepared to
evaluate the effects of occupational risks on health and decrease the exposure to occu-
pational risks of health professionals by searching national and international literatiire.
Thus, awareness can be raised to define occupational risks and help planning services
for health professionals. American National Institute for Occupational Safety and Health
(NIOSH) has reported 29 kinds of physical, 25 kinds of chemical, biological 24 varieties,
10 and six kinds of ergonomic and psycho-social hazards and risks. According to ILO, it
has been reported that there is 1.25 trillion dollars loss each year due to the OHS prob-
lems. In Turkey, the loss of only social security systems has been reported as approxi-
mately 4 million Turkish Liras per year. Health professionals have work stress, and they
suffer from the inconvenient design and the hazards within the workplace. The health
of the health professionals affects the health of the community. Thus, it is important to
decrease the exposure to occupational risks of health professionals and diligently work
on this issue.

Keywords: health, safety, occupational risk factors, occupational management, health
workers

1. Introduction

Health service is an important work area which can lead to important risks related to health
and safety of employees [1]. Occupational risks of health professionals can alter according to
the profession, the work itself and the unit of the hospital [2].

Work conditions of health professionals are quite challenging in some regions. The pre-
cautions about the occupational safety are not sufficient in hospitals and health institu-
tions. Professional development and education opportunities of health professionals are
limited, and the professional organizations are also insufficient [3]. It has been reported that
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increasing working hours per week results in an increase in the possibility of being injured.
Professionals, who did not receive the occupational health and safety (OHS) training before,
have more accidents [4]. Nonfatal accidents at work and occupational disease cases of health
professionals take place at the top compared to other industries [5]. But in Turkey, the inclu-
sion of hospitals in “Very Dangerous Jobs” class was approved barely in 2009 via “Hazard
Classes List Notification Relating Work Health and Safety” [6, 7]. This list was formed accord-
ing to NACE code.

2. Occupational risks of health professionals

The health-related risks associated with health professionals can be grouped as psychoso-
cial, physical, biological, chemical and ergonomic factors. American National Institute for
Occupational Safety and Health (NIOSH) has reported 29 kinds of physical, 25 kinds of
chemical, biological 24 varieties, 10 and six kinds of ergonomic and psycho-social hazards
and risks [8-11].

3. Physical risk factors

The main physical risk factors which affect health professionals are ionizing and nonionizing
radiation, noise, lighting, electrical assembly, slippery floors, hot/cold, ventilation, vibration
and indoor pollution. Ionizing radiation is one of the most important physical hazards in
hospitals, and it influences various different health professionals in different units and with
different professions (mainly radiotherapy, nuclear medicine and radiology staff). It has car-
cinogenic, teratogenic and mutagenic impacts, and it is fatal in high concentrations. It leads to
burns, cataracts, infertility, genetic and congenital anomalies in moderate concentrations, and
it causes cancer (particularly leukemia) during long-term exposure [8, 12, 13]. Nonionizing
radiation is another physical risk factor for health professionals. It has been stated that the
increment in the use of devices with electromagnetic fields and exposure to these electromag-
netic fields deteriorate the body balance and lead to diseases. It has been reported that the
exposure to nonionizing radiation particularly during the work time about 8-10h leads to
feeling of dryness in the throat, eye problems, headaches, allergies, facial flushing, insomnia,
sensitivity to sounds, hearing difficulties and fatigue [8, 14, 15].

Loudness is another important factor, which disturbing people, complicates the commu-
nication, restricts the relaxation, adversely affects and harms the nervous system, reduces
the work efficiency and creates hearing problems. Studies have shown that loudness has
increased at a level of discomfort in patients and health professionals in hospitals in the last
50 years [12, 16, 17].

The ventilation system of the hospitals has importance in the health protection of both patients
and health professionals in terms of nosocomial infections. Therefore, the ventilation systems
should be established to prevent the nosocomial infections by paying attention to biological
and physical features of related microorganisms [2].
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Another physical factor that can affect the health professionals is the lighting of the work-
place. A sufficient and satisfactory level of lighting should be arranged in order to provide a
comfortable workplace to the health professionals [18].

4, Chemical risk factors

Various chemicals are key agents which are used in order to diagnose and treat the diseases,
perform the preventive applications and take hygienic precautions, whereas they are hazardous
for health status of health professionals. Health professionals are exposed to chemicals (disinfec-
tants to anesthetic agents, cytotoxic agents, drugs and some heavy metals such as mercury and
latex) repeatedly and sometimes in very dense amounts. Similarly, their impacts show a wide
variety according to the concentrations, contact time and way, the presence of other risky agents
and personal features, etc. [19]. Acids and alkalis, salts, dyes, volatile organic solvents, various
drugs including primarily anticancer drugs in pathology, biochemistry, hematology and other
laboratories are important risk factors for a series of diseases from allergy to cancer [8, 20].

Drugs that cause severe organ toxicity and other toxic effects and drugs that show mutagenic,
carcinogenic, teratogenic effects or any of the reproductive system disorders are defined as
“hazardous drugs.” The long-term exposure to these antineoplastic/cytotoxic drugs used in
chemotherapy leads to potential risks in health professionals. At the stage of preparation,
administration and waste disposal of these drugs, severe health outcomes can be observed
due to the inhalation of powder and droplets, the absorption through the skin, the ingestion
of contaminated food as well as particularly teratogenic, carcinogenic and genotoxic effects
that threaten the reproduction during pregnancy [10, 12, 13, 19-23].

5. Biological risk factors

5.1. Agents transmitted by respiration and droplets

Some agents such as droplets and droplet cores can be transmitted via respiratory secretions of
patients. Tuberculosis, measles, rubella, chicken pox, severe acute respiratory syndrome (SARS),
influenza, meningococcal and pneumococcal infections transmit in this way [10, 13]. According
to the various studies performed in Turkey, it has been detected that health professionals, par-
ticularly nurses, are under the risk particularly those working in pulmonary disease services
[24, 25]. Demir et al. have performed a study in order to determine the tuberculosis infection
risk among health professionals working in pulmonary disease hospital and another hospital
which does not have pulmonary disease clinic. They have shown that the tuberculosis infec-
tion risk was 7.4 times higher in pulmonary disease hospital compared to the other hospital
without pulmonary disease clinic because of the higher tuberculosis exposure [26].

5.2. Infections transmitted through direct contact

These infectious agents transmit through direct contact with the patient. There is no need to
be in contact with the skin or mucosa as well as the loss of skin integrity for the transmission.
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Resistant bacteria and skin parasites such as scabies are examples of microorganisms which
can lead to severe infections in inpatients [24].

5.3. Biological agents transmitted by blood and bloody body fluids

These biological agents can transmit through the skin due to its impaired integrity and
mucous membranes (mouth, eye and urogenital mucosa) as a result of the exposure to blood
and/or bloody body fluids and some sterile body fluids. Even though there are almost 30
microorganisms which can be transmitted in this way, the most important ones are hepa-
titis B virus (HBV), hepatitis C virus (HCV), hepatitis D virus (HDV) and human immu-
nodeficiency virus (HIV) since they can lead to systemic infections because of their current
importance. The diversity of the clinical outcomes of these agents varies from asymptomatic
infections to severe and even fatal infections [3, 4, 12, 13, 24, 27, 28]. The transmission of the
infections via blood occurs mostly by the penetration of the needles used in patients, injury
with contaminated sharp instruments or mucosal splashes infected blood or body fluids [29,
30]. It has been specified that the two-third of the health professionals stated that they were
exposed to blood and/or body fluids at least once, the HIV infection was related to the profes-
sion in the 57% of the HIV-positive health professionals, and the risk of developing hepatitis
B infection in health professionals is 10 times more compared to the general population [12,
13]. For example, in Turkey, you can see the Crimean-Congo Hemorrhagic Fever (CCHF) and
Margburg which make hemorrhagic fever and which are infected with blood.

6. Ergonomic factors

The more the harmonization is ensured between employer and work environment, the better
the safety and efficiency can be provided to employees [31]. In case there is an inconsistency
between the physical capacity of the laborer and the physical requirements, occupational dis-
eases may occur [32]. Particularly, nurses are in the third row after heavy industry workers
and the heavy vehicle drivers who can experience the musculoskeletal system problems [8,
33]. According to the study performed in Turkey in which the prevalence of low back pain in
the last 12 months and related factors were examined, it has been shown that the prevalence
of low back pain in the last 12 months was at a high level that affects the working life (73.3%)
[34]. In another study, we have indicated that the frequency of the low back pain in the past
1 year was 58.3% in nurses and health officers and 33.0% in the sick nurses [35].

7. Psychosocial factors

Job satisfaction explains the harmony between the expectations of the employee from the
institution and the profession and the opportunities offered to employee. The job satisfaction
is one of the factors, which affects the burnout which has severe outcomes particularly in
professions which provide the service directly to human. An intense burnout state can lead to
problems such as resigning, incompatibility in marriage and family, decreased in self-esteem,
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a difficulty to concentrate and social isolation [12]. One of the factors that adversely influence
the job satisfaction and lead to burnout in the workplace is violence. A violence, which has
affected the health of health professionals recently, can be observed as a problem in every
health institution and health professional [8]. The violence in a health institution is defined
as a verbal or behavioral threat, physical or sexual assault [36]. It has been increasingly more
accepted that the health professionals, who must contact directly with individuals in difficult
situations due to their deteriorated health status, are the most important target and victim of
the occupational violence among all professions [37, 38]. For instance, in Turkey, totally five
doctors were killed in the past 10 years due to the violence in hospitals. The names of the doc-
tors were as follows: Prof. Dr. Goksel Kalayci (11th of November, 2005), Dr. Ali Menekse (15th
of January, 2008), Dr. Ersin Arslan (17th of April, 2012), Dr. Melike Erdem (30th of November,
2012), Dr. Kamil Furtun (29th of May, 2015) and Aynur Dagdemir (19th of November, 2015)
[2]. It has been estimated in some studies that the risk of exposure to violence of particularly
health professionals by patients, families of patients or others is 4-16 times more compared
to other employees in various sectors (such as guards, police officers, bank employees, retail
workers, those working in the transport sector) [39].

According to the 2002 report of the World Health Organization (WHO) entitled “Workplace
violence in the health sector,” the International Labor Organization (ILO) and the International
Union of Nurses (ICN), it has been reported that more than 50% of the health professionals
are exposed to violence [40]. In this report, generally 3-17% of the health professionals were
exposed to physical, 27-67% of them were exposed to verbal, 10-23% of them were exposed
to psychological, 0.78% of them were exposed to sexual and 0.8-2.7% of them were exposed
to ethnical violence [41]. The violence has long-term impacts on health professionals such as
despondency, job loss, discontentedness, decreased job satisfaction, anxiety, life-threatening
injury, restlessness, anger, stress disorder, nightmares and sleep problems. The violence in
the workplace not only affects the employee but also influences the colleagues, family and
friends of the individual [42-47].

The studies performed on the workplace violence have shown that the psychological violence
has reached to more dangerous levels compared to physical violence. Psychological violence
in the workplace (mobbing) is defined as systematic and hostile attitudes of one or several
people toward one individual with unethical communication. Mobbing is performed gener-
ally by management team, but it can be directed also by colleagues, subordinates or a group
of employees. It has been specified that health professionals particularly nurses are seriously
a risk group exposed to mobbing in workplace [48, 49]. Mobbing leads to excessive stress,
exclusion, anxiety, digestive system problems, sleep disorders, depression, anxiety, job dis-
satisfaction and burnout [48-52].

8. Economic aspects of occupational health and safety
Industrialization and technological developments lead to occupational injuries and environ-

mental risks which cause socioeconomic losses not only in Turkey but also in various coun-
tries including European countries [53, 54]. Even though there are precautions taken against

49



50 Occupational Health

occupational risks in developed European countries, occupational accidents and diseases
due to profession have not been prevented for long years. This indicates that it is hard to
overcome occupational disease and accidents. On the other hand, the gradual decrease in
the occupational accidents and diseases related to profession in European countries in the
past 10 years show us the importance of the application of the precautions. In this regard,
when we consider the outcomes of our country, we should support the regulations in the
workplace, create the incentive systems, ensure effectiveness of Occupational Health and
Safety Workers’ Representation and Occupational Health and Security Committees, and
increase the trainings in order to foster social consciousness instead of waiting the employees
and employers to apply these rules [53]. According to ILO, it has been reported that there is
1.25 trillion dollars loss each year due to the OHS problems [55]. In Turkey, the loss of only
social security systems has been reported as approximately 4 million Turkish Liras per year
[56]. According to the report of Turkey Statistical Institute (TSI) 2007 Gross Domestic Product
values, the total costs of occupational accidents in Turkey are almost 35 billion Turkish Liras
per year [57].

9. Occupational health and safety services for health professionals in
Turkey

The Central Council of the Turkish Medical Association initiated first studies about the health
status of health professionals in Turkey in 1989 with the slogan entitled “This is our health.”
Then, a database on the subject was aimed to be established [58]. The requirement of a com-
mittee, which should carry out the studies regarding the health and safety of employees
working in the hospital, was discussed in 1999-2000, and the pilot studies were initiated, but
these studies were not completed. The precautions were compiled intended for the safety of
the health professionals in the 15th item of the “Notification on Principles and Procedures
related to Ensuring the Patient and Staff Safety and Protection in Health Institutions” which
was approved in 29th of April, 2009. In a sense, this document created a basis for the establish-
ment of the related OHS unit [59, 60].

The concept of OHS services is defined by the USA Occupational Safety and Health
Administration (OSHA) and National Institute of Occupational Safety and Health (NIOSH)
and Hospital Safety Committee (HSC). Accordingly, they are explained as first step health
care which improves and protects the health of health professionals and fulfills the thera-
peutic care services for outpatients. An effective hospital occupational health program must
include at least the following titles: recruitment examinations including a full medical history,
periodic inspections, health and safety trainings, immunizations, health counseling, environ-
mental control and surveillance, record systems of health and safety, and coordinated plan-
ning between hospital departments and services. Furthermore, the environmental control and
surveillance program should be a part of the occupational health program, and required pre-
cautions should be taken by performing risk analyses [61-63].

The Association of Public Health Professionals (originally HASUDER in Turkey) Occupational
Health Working Group (OHWG) performed their first activity in Gazi University, Medical
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Faculty, Ankara, hosted by the Chief of Medicine in 18th of September, 2010. The title of
the activity was “Health Organization Workshop of Health Professionals in Hospitals.” In
the meeting organized by HASUDER and OHWG in 2010, the problems of hospitals’ OHS
units were discussed. It was stated that the basic problem was financing. Since it was not
written in the Health Communication Notification (HCN), it was decided that employers
should pay the costs in case the payment is a burden to employees. It has been emphasized
that the committees in hospitals still need a consensus about organization, function and
finance [64].

Public health professionals had opportunity to take advantage of occupational health and
safety services with the help of “Regulation on the Provision of Patient and Staff Safety” pub-
lished by the Ministry of Health in 6th of April, 2011, in Official Gazette and the “Occupational
Health and Safety Law” published by Ministry of Labour and Social Security in 30th of June
2012 in Official Gazette [62]. Later, hospitals were informed about the implementation of
regulations and establishment of the employee safety unit via instructions issued in 14th of
May, 2012 [63]. In the HASUDER-OHWG workshop hosted by Antalya Akdeniz University,
Medical Faculty, between 13th and 15th of September, 2012, organization of employee health
units, functions of these units and financing topics were discussed and a model was estab-
lished by receiving the contributions and recommendations of the participants. In this work-
shop, the aim was to recommend a model about the organization of OHS units which are
newly established or to be established in the future, functions of these units and financing. It
was also aimed to notify the institutions and create a common language in terms of naming of
the concepts in order not to complicate the issues [65].

10. Conclusion and recommendations

Even though there are occupational health and safety units in state and private hospitals,
personnels and service are still insufficient. Thus, the applications can vary from region to
region, institution to institution as well as person to person [61]. In this regard, as in various
European countries, it can also be efficient in Turkey in case the government controls the ser-
vices for health professionals and if these services are provided independent of the requests
of individuals [63]. The health of the health professionals also affects the health of the commu-
nity. When we consider the regional differences of hospitals (such as technical equipments,
staff and quality of services), which as an emerging economy, it is very important to apply the
regulations that are specified by national laws and procedures across the country including
the public and private health sector. Additionally, it is also crucial to decrease the exposure to
occupational risks of health workers [66].

Occupational health and safety is very crucial in terms of the resource allocation. In case a
portion of the economic resources can be allocated to OHS trainings and organization, the effi-
ciency and increments in the production due to the application of OHS regulations can accel-
erate the economic growth and the development [67]. The importance of OHS precautions
has increased due to the understanding that the costs that eliminate the harm of occupational
accidents are higher than the costs that prevent the occupational accidents [68].

51



52  Occupational Health

11. Protection from risks in a workplace for health professionals

The things which must be done at workplace:

1. The employment of necessary staff (doctors, work safety experts and other technical staff)
must be made paying attention to the legal rules.

2. The health security council at work must be formed and the continuity of its meetings
must be gained.

3. The sources of danger at work must be mentioned.
4. The evaluation of risks at work must be made.

5. When making risk evaluation, the problems, the staff who are responsible and the solution
suggestions must be mentioned with their dates.

6. The urgent situation plans and practices at work must be made.

7. The medical examinations of the staff when they start their jobs and when they return their
jobs must be filed.

8. They must be given work health and security education.

9. Everything must be recorded [69].
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Abstract

Ergonomic Design Thinking (EDT) is a project management methodology that takes
advantage of two important concepts or themes in carrying out project actions. The first
is Design Thinking itself, a project management approach originally proposed by Tim
Brown, who knew beforehand the full potential of design tools, techniques and maybe
we should add idiosyncrasies. Designers have “their own way” of following through and
carrying out issues such as deadlines and sequences, for example. This logic is similar to
another important theme: ergonomics. The main objective of ergonomics is adapting work
systems to workers themselves. By doing so, its professionals dig deep into the social
technical fabric of a workplace and use recurrent and iterative strategies in order to search
for a perfect fit for a given workstation. EDT as a modeling guide for workspace projects
have been used in Brazil for quite some time. This text outlines an interesting experience
in which EDT was used as a conception tool in building a new health safety and environ-
mental (HSE) management system model for construction sites. A real case-an ongoing
construction work-was used to contextualize the experiment and better define the vari-
ous instruments of this HSE model. Due to the work environment and predominant job
characteristics available, the EDT approach did quite well in terms of serving its project
management purpose, as it was confirmed when the new system became fully functional.
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1. Introduction

Ergonomic Design Thinking (EDT) was originally conceived as a project management model
used for both organizational design and project management. Thus, it must be understood as
an effective tool for project management optimization in general applications, not only design
projects. The main idea is the general concept that makes possible the application of creative
reasoning and intensive end-user participation in the course of project management just like
designers do when solving problems in their during the creative work process. Conventional
planning and decision making methods flow in a linear manner, way different from creative
thinking. “HSE,” short for health safety and environmental management is a fairly new-and
crucial-area in operations management [1], especially for those organizations that fall in the
category of complex systems, which require a 360° approach to operations management. HSE
decision analysis in such environments is definitely a challenge, since prioritizing becomes
difficult due to multiple criteria to assess, risks to ponder and level of severity in terms of col-
lective impact and workstation evaluation.

This chapter outlines the general model for carrying out HSE project management approaches
in the workplace. In practical terms, it adds up to existing management systems that are
designed to comply with industry and government standards. In order to contextualize the
theoretical framework, a case study is employed as a guide for the implementation of a spe-
cific HSE Management system for the construction industry. In order to achieve that, the work
team used a set of strategies set forth by the EDT modeling, as proposed by Santos and Soares
[2]. The choice of this industry segment is due to the fact this particular sector is known by
the lack of qualification of its workers. As a consequence, it is acknowledged worldwide as a
low performance sector in terms of controlling its operational and environmental risks and
hazards.

The EDT approach used in the course of the process being described in here was carried out
to help the consolidation of a HSE management system for building construction sites. Thus,
the complex nature of the work process is dictated not by its operational characteristics or the
usual determinants of larger complex systems (i.e., oil refineries, nuclear power plants, medi-
cal emergency rooms, construction sites), but because of the difficulties posed by management
issues, such as control and enforcement of safety and health practices in this type of work. The
building and construction industry struggles to set up and maintain effective action plans and
indicators when it comes to health safety and environmental processes, commonly referred to
as HSE. In fact, its workers ranks the second most exposed to work accidents of all industrial
segments in Brazil [3], just behind the transportation sector.

The consequence of poor control and management of HSE in construction sites leads to a
series of problems ranging from plain inconvenience of mishandling or misinterpretation of
data to more serious ones such as poor HSE plans and management systems. The end result
of this is converted into an unpleasant workplace, health and safety issues and all sorts of
environmental problems. Without the continuous optimization of HSE processes, it becomes
virtually impossible to positively improve the work conditions for the workers and all those
directly or indirectly affected by the outcomes of bad planning, poor management and actual
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operational actions. The EDT methodology provides the “real work element” for such con-
tinuous improvement since it is more palatable and credible for containing and merging the
expectations of the workers with the needs of the productive process.

2. Theoretical framework

The concept of EDT derives from the general Design Thinking concept, originally proposed
by Brown [4], who defined it as “a discipline that uses the designer’s sensibility and methods
to match people’s needs with what is technologically feasible and what a viable business
strategy can convert into customer value and market opportunity.” However, the concept has
proven to adhere well beyond the design and marketing spectrum. Likewise, ergonomics is
not only a tool for improving work conditions but also an effective way for a better design of
products and for bringing productivity, therefore economic advantage, for the organizations
[5, 6].

The idea behind Design Thinking has been the appropriation of creative thinking and
intuitive response actions involved in the design process in a wider range of situations,
outside the Design field. With that in mind, Santos and Soares [2], proposed a combina-
tion of the Design Thinking “creative based process management” and Ergonomics for
Project Management processes in which the interaction between users and those in charge
of designing work environments or systems is key to an overall conformity to job design
principles and user needs, as well as to the compliance to normative standards and labor
legislation (Figure 1).
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Figure 1. General EDT model.

The concept of Ergonomic Design Thinking, hereafter called by its acronym EDT, adheres
to the notion of employing formal creative thinking built from within the spectrum of real
work actors. Santos et al. [7] points out that nobody knows better about the job than workers
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themselves. Therefore, it would seem counterproductive not to take in consideration their
insights when trying to improve their work conditions, workstations or work systems. Thus,
Ergonomic Design Thinking must be seen as a general model for participatory actions in the
workplace, which in turns make areas such as Ergonomic Design, product development and,
definitely, job design all possible terrain for its dissemination.

All those actions demand sequential steps somewhat flexible to allow creative thinking to
flourish. In fact, the model started to be used in setting up HSE management systems in a
variety of organizations. Health, safety and even environmental processes are all connected to
an important participatory demarche in operational work activities. They should not be dealt
with in an insulated manner, without proper integration. Our lives and our health can be
affected by poor design choices [8]. By inference, this is true for HSE interventions. Regardless
all constraints that may arise in workplace, engineers are mostly responsible for all work envi-
ronment inadequacies. It is fair to say that companies intuitively use Design Thinking to an
extent, even without realizing it. However, organizations resist in taking a human-centered
approach because they cannot grasp at the perspective of trying something entirely new.
Something that arises out of their control, in the midst of a balance of users” needs, technol-
ogy and organizational constraints.

The building construction industry is characterized by particularities not present in any other
industry. First off, it is entirely a project driven industry, no “final product” is ever alike,
due to geographic and geological variations and differences in systems and components
(building materials and techniques). Contrary to regular transformation industry, storage
and logistics is not a major direct problem, but quality control is as important as in regular
manufacturing. Then, we have the construction site issue. It functions as a temporary factory,
one in which often times workers share not only tasks but also sleeping rooms with fellow
workers. Yet, there is no true attachment to the workplace. It will be used and discharged at
the end of every project.

Likewise, teams are not permanent, rarely replicated in the next construction projects. For
instance, if a work activity is identified as critical under HSE standpoint, a training program
is immediately implemented. However, those trainees will hardly experiment the same con-
straints in their next construction project. In fact, sometimes they may be even out of the
industry all together, since the Building Construction Industry (BCI) is also characterized as
a temporary job for many people, employing large amounts of unskilled workers. In order
to be successful, a HSE qualification program must take in consideration all of these issues
and address them properly. HSE plans and systems need to be pragmatic, safety driven and
easily assimilated by everyone. Although every construction site has its own characteristics,
it is possible to establish a replicable model that could pass on the essence of prevalent work
characteristics that are present in such work environments.

Brazilian Standard NBR 12284 [9] defines a construction site as “a set of areas destined to
the execution and support of construction industry Works, divided in operational and liv-
ing areas.” In other words, it is the entire portion of land in which a construction plan will
be materialized, plus the storage areas, equipment and machines (concrete mixers, cutters,



HSE Management for a Sound Work Environment: Strategies for Improving Health Safety and Environmental...
http://dx.doi.org/10.5772/66650

welding pits, etc.) and also sleeping barracks, restrooms and lunchrooms for the workers.
They are inherently hazardous places to work and to “live” and often times workers have
no choice but to stay overnight since construction works and construction sites may be
located in remote areas.

The risk of developing musculoskeletal disorders is very high because in most cases there
is no possibility of mechanical material handling. Besides heavy lifting, workers are often
exposed to awkward postures, making the BCI the leading industry in ergonomics-related
risks and impacts [10]. This is all aggravated by heat stress (especially in some states) and
other environmental hazards. Making matters worse, the exposure to job design constraints,
issues such as lack of job security and crew rotation, increases the chances of accidents and
infirmities [11].

In places with a strong public welfare system, occupational data and epidemiological statis-
tics are usually more precise and credible than in wealthier nations in where private modali-
ties of welfare are more common. In Brazil, the National Institute for Social Security needs a
robust database to be able to control multiple benefits it manages, from retirement pensions
to temporary disability payments, including indemnity for work accidents and work-related
illnesses and disorders. The system operates in an intricate network of information, trying to
avoid errors and frauds by individuals and companies, since resources are becoming gradu-
ally scarce as population grows older and people live longer.

The cost of liability insurance for example is not a flat rate for generic or specific business
categories. It is based on each tax identification number, so that companies with poor occu-
pational health and safety indicators will pay gradually more if they keep neglecting this
particular issue. In fact, there is a curiosity that comes from epidemiological data in places
with more harsh labor and welfare legislation. More precise data in occupational health
and safety data lead to a false perception of low standards. Because it tends to increase
reporting of the negative outcomes of HSE management systems, it ends up making them
look ineffective when compared to other countries. Often times, countries that are known
for having poor health and safety standards may look better in some of those standards.
It happens because reporting of occupational health and work accidents in those countries
are also very poor.

Table 1 contains data extracted and combined from various Brazilian government agencies
[12, 13], and illustrates epidemiology severity data for the BCL, in terms of frequency.

According to the social security annual statistics report [13], the impact in terms of occu-
pational health and safety figures is exponentially more relevant once the data are further
detailed. Out of more than 700.000 work-related accidents, about 121.000 of those involved
victims under 29 years old and the building and construction industry is responsible by
nearly one third of those figures. Soares [14] sums up the economic impact of work accidents
saying that social security agencies alone spends around US$ 1 billion in wages, benefits and
other expenditures, whereas the private sector spends another US$ four to five billion due to
poor work conditions.
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Number of work related accidents in Brazil

Year Accidents Illnesses Deaths
2000 363.868 19.605 3.094
2005 499.680 33.096 2.766
2010 709.474 17177 2.753
2011 720.629 16.839 2.038
2012 705.239 14.955 2.731

Table 1. Number of work related accidents in Brazil.

By looking at the data in Table 1, it is tempting to infer that the decrease in the number of fatal-
ities and illnesses—despite an increase in number of accidents—is due to the improvement of
work conditions and incentives in preventive measures, such as the use of personal protective
equipment (PPE) and collective protective systems. However, it is fair to say there has been
an overall raise in awareness by workers and consciousness by organizations to employ sys-
tematic measures for the improvement of work conditions as a whole, which includes some
human factors and ergonomics actions. Another Brazilian government-funded agency, SESI
[15], points out a list of prevailing occupational illnesses and injuries in the building construc-
tion industry. Table 2 lists the main causes and preventive measures for each one of those
work hazards.

Main occupational illnesses in the building construction industry

Occupational illnesses

Causes

Preventive measures

Hearing loss

RSI/WMD

Silicosis and asbestosis

Air embolism

Low back pain

Heat stress

Contact dermatitis

Long exposure to noise above 85 dB

Repetitive tasks for long periods of time

Inhalation of fine particles from asbestos
and ceramic like materials

Underwater work or incorrect use of
equipment

Inadequate material handling/load lifting

Long exposure to ultraviolet sun rays

Contact with cement, chemicals or even
certain types of PPE

PPE usage, collective acustic protection

Adequate use of rest, work breaks, warm up
and stretching exercises

Use of appropriate PPE (masks)

Compliance with norms and decompression
procedures

Avoidance of heavy lifting/use proper
mechanical aid

Proper hydration and avoiding excessive sun
exposure

Use PPE appropriately, clothing, gloves and
SO on

Table 2. Prevailing occupational illnesses in the BCI.

The last letter in the HSE acronym represents the environmental aspects of the workplace, its
aspects and impacts for the people and surroundings. The BCI is by large the biggest genera-
tor of solid urban waste. Considering the entire production chain, the environmental impact
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varies according to the construction system (steel, wood, concrete and combinations) but it
is always high nonetheless. The graph on Figure 2 shows the distribution of greenhouse gas
emissions in Canada per each type of economic sector, placing the BCI, negatively, as a major
contributor for another important environmental indicator. The full report makes consider-
ations on the data gathering methodology that raises the numbers for the construction sector
even more by adding indirect impact of the entire production chain [16].

7%
10%
25% W Oil and gas (179 Mt)
B Transportation (170 Mt)
B Buildings (85 Mt)
1% "

W Electricity (85 Mt)

m Emissions-intensive and
trade-exposed industries (76 Mt]
B Agriculture (75 Mt)
12% 230, B Waste and others (54 Mt)
12%

Figure 2. Distribution of greenhouse gas emissions in Canada.

The BCI’s overall environmental impact has to do with processes such as mining (for sand and
aggregates), which accounts for great levels of energy consumption, transportation (mostly by
diesel trucks) and last, but not least, generation and inadequate disposal of debris and unused
materials. In fact, a great deal of the problem is created by the lack of understanding and acknowl-
edge on the part of authorities and society in general regarding the negative impacts of clandes-
tine disposal and the benefits of solid urban waste disposal. Usually, BCI solid waste is considered
a minor environmental hazard, which impact is basically due to the volume generated. However,
this misconception hides some by-products of those residues, such as the proliferation of unde-
sirable species as rats, cockroaches and insects that may act as vectors for various diseases [17].

3. Developments and building of the model

Every management system model is embedded with particularities and peculiarities related
to whatever industry it will be applied in. As obvious as it sounds, it is not rare to find various
management systems that are built with generic mechanisms and inferences that will not
adhere to specific industry processes. HSE management systems for transformation indus-
tries, for example, follow certain criteria based on the nature of their operations. If it involves
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air pollution, preventive actions related to chimneys are necessary to be considered in main-
tenance plans. Likewise, occupational health issues will vary immensely, depending on the
presence of certain risk factors, prevalent climate and atmosphere, geographical and geologi-
cal conditions and other aspects. Using EDT methodology, the team involved in a consulting
project in charge of carrying out an analysis for setting up a new HSE program in a construc-
tion site, decided to start with a brainstorm activity with all key actors in a construction site.
The resulting master plan for the program establishment and project implementation was
defined according to an operational sequence based on Table 3.

Analysis phase - Observational analysis-during this step the consulting project team performs workstation
and activity analysis to assess program guidelines and best practices opportunities

- Tool applications-methodological tools are applied to facilitate the process and maximize
results

- Project reporting—it represents the communication of the results to the various agents
(managers, engineers and workers)

Validation phase - Project validation—the analysis report needs to be verified and validated by all
stakeholders, in search of errors and misinterpretations

- Complementation—as a consequence of the validation, new analysis, as well as the
application of different tools, as required to assess different issues regarding environmental
impacts, health and safety hazards

- Final check-before implementation the report is consolidated and a master action plan for
the implementation is set forth. Elements for the banner launch are discussed and a schedule
is set for that and other implementation actions

Implementation phase - Capacitation training sessions—as part of the HSE management system, workers and other
people involved in the various construction site processes need to be informed about and
qualified to deal with risks hazards and to adhere to best practices related to health safety
and environmental issues

- Banner launch-it is a symbolic event in which a banner illustrating best practices for HSE
in construction sites is presented to workers and all the people using this workspace. The
banner is displayed in conspicuous places inside the area, such as the lunchroom

Table 3. Construction site HSE management system model.

4. Case study

In order to contextualize the proposed HSE management model, it is necessary to apply the
various mechanisms embedded in that model in a real scenario. Thus, resourcing to a case study
strategy will not only allow linking theoretical aspects to real life issues but also facilitate the
understanding of the model outreach. A construction site in a city in the State of Rio de Janeiro,
Brazil, was sorted out in this particular case, for better illustrating the application of the HSE
management model being described herein. Starting from a general plan outlined in Table 1,
each step will be now described in their most relevant aspects.
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4.1. Analysis phase

An essential tool for the alignment of different perceptions and to establish, by consensus
or inferences, guidelines for an appropriate diagnostic of a work process is the brainstorm-
ing tool. It is a group creativity technique that tries to lock up on conclusions for a specific
problem by gathering ideas spontaneously, as they are verbalized by its members. It was
extremely useful for the definition of the various analysis instruments, methods and tech-
niques that were eventually implemented to carry out the work process analysis in the con-
struction site. The methodology for the analysis phase follows this sequence:

(a) Global analysis: It starts with a walkthrough, a broad analysis that consists in screening
both organizational and operational aspects that may influence or be influenced by the
work environment. General characteristics of the enterprise need to be assessed and re-
ported during this phase.

(b) Observational analysis: The observational analysis is concurrent to steps c and d. It dis-
plays the characterization of a given work activity or workstation with a short descrip-
tion of aspects and impacts, as well as images of eventual improvements derived from
the action. Some activities were contextualized through a technique called “Animated
Simulation” [18], in which workers simulate through role playing the real activity that
takes place.

(c) OIT check list: It is dynamic questionnaire (excel spreadsheet) based on the most relevant
aspects of the ergonomics check list from the International Labor Organization (OIT in
Portuguese). It is built in a way that automatically displays essential information on the
task and serves for prioritizing the HSE action plan.

(d) Conversational analysis: During the process of applying the HSE check list, the analysts
use a technique called “Conversational Action” [19], which helps to “extract” important
information more naturally from the workers.

(e) Tallying and validation of data: The results of all different actions, especially the applica-
tion of action tools, must be tallied and validated.

(f) Reporting (communication) of findings: The last phase in the HSE management sys-
tem methodology is reporting and communication. In ergonomic actions, there is a
preliminary report, called hot report that is elaborated during the process in order not
to miss important information that might be otherwise lost if left out for the end of the
field work.

In order to stay focused on the main aspects of the analytical phase, a detailed explanation of
all the different steps of the entire methodology could be counterproductive and cause some
misconceptions. Therefore, only essential operational actions will be detailed, in other words,
further description is concentrated only on those actions that were performed by the HSE
analysis team in the course of the field work, prior to diagnostics itself.
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4.1.1. Observational analysis

In order to better illustrate the context in which the observational analysis is carried out, an
excerpt of the HSE appreciation report is needed. The selected operation consists of a concrete
pouring process, for building foundation.

Foundation concrete : works
Workstation: bricklayers and helpers

Situation: The activity consists the pouring of concrete into wooden forms that were previously
built and laid in each appropriate frame mold (Figure 3). The concrete is pumped up into the
forms by a flexible pipe that connects to a special concrete truck, which has a rotating mixing bar-
rel to maintain concrete’s chemical characteristics and pumping equipment (Figure 4). It may be
performed under any climatic and atmospheric condition, except in case of heavy, persistent rain.

Figure 3. Foundation pouring.

Figure 4. Vibration of concrete mix.

Visible impacts: Awkward postures of workers, unsafe and unstable surfaces used as base
for the activity, evidence of poor planning of activities and lack of operational and safety
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training, harsh environmental conditions without proper protection, no incentives for hydra-
tion, soil contamination, and improper solid waste disposal.

Checklist application: According to the HSE checklist, the activity stands in 53% of adequacy,
which is considered acceptable by HSE standards. However, there are several small interven-
tions that may raise current levels to a “good” mark, which will be listed in the following section.

Improvement opportunities: (a) adding collective protection equipment (CPE) in the work-
place, (b) specific training designed to fit the nature of each task, (c) adding schedule pauses for
certain activities, (d) potable water available next to the operations, (e) improving signage and
notes in conspicuous places, (f) allocate appropriate areas for solid waste disposal, avoiding
soil contamination, and (g) ladders and scaffoldings should be used as standard equipment.

Environmental aspects: During preparation and pouring of concrete at least 5% of material
was lost (Figure 5), either by poor connection between hose joints, spills from truck equipment
or by lack of care of workers as pumping is carried out. A lot of the concrete mix flows over the
wooden forms or under them straight to the ground (Figure 6). In this particular case, not only
the mix cannot be re inserted into the frames but also part of mix percolates through the soil.

Figure 5. Concrete waste.

Figure 6. Wood waste.
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After hardening, the left overs could be reused as aggregates. However, the chosen destina-
tion for discharge in our context was a rented dumpster.

Regulatory and legal framework: (a) Environmental-according to environmental regula-
tions (CONAMA 307 Resolution, Art. 3rd) concrete and wood are class A materials, which
mean they should be fully recycled. Therefore, it is not legal to discharge them as trash. If they
are not used in the site, they must be taken to special facilities for future reuse; (b) health-in
terms of occupational health, this work activity does not comply to several aspects of labor
regulations, especially offending Articles in NR 15 (safety risks), NR 17 (ergonomics) and NR
24 (cleaning and conservation. Occupational hygiene standards are also disrespected, espe-
cially those related to temperature and weather exposure; (c) safety—there are some issues
with regard to PPE and Collective Protective Equipment (CPE) during operations, as estab-
lished by NR 6, NR 7 and NR 9, as well as Brazilian Technical Standards (ABNT/ISO).

4.1.2. OIT check list

According to the check list, which is a quite simple excel spreadsheet that runs in a tablet device,
the particular activity shown in here stands in 53% of adequacy. This is considered acceptable
by HSE standards. The filling of the check list is pretty much a straightforward operation. The
analysts basically use their fingers to a scroll down list with two possibilities: yes and no/not
applicable. The annotations in red are “manually” registered by the analysts and contain impor-
tant notes for diagnostics and the establishment of “HSE Program Improvement Opportunities,”
which is incorporated in the resulting Program’s Best Practices Banner (Figure 7).

L PROGRAMA DE GESTAO DE 3ME

un | Aniiine u SA5 8o Trabaing - Sater oa Funcas: Diverios |

3

[EEE o b i 0 b
tungha | CONCRETAGEM A FURDACAD

Guaralins Ergarirrad v brwr ooy o LA e

LT I R T T

g

Mot & ndeteden @ B @ il lidi g

[ ppeang dopeng pmngmiy©
e -

mﬁ

e ' -

= & fax s T

Fobs ERmirachs $apects S| Emench 34 danon
P gl W et oy hteemen v a tegiiennd Feb byt
e Ty T L
b il 3N G Pl AT
Pabar somcta gl By (R RoRen s M FR) e G
Do it i e il it
& i o ramy e e & ke e B priges

RN Mo [Py 45 SR ol A0S

T #9375 e de et et 2 S v o o o
J 2wt e 500 oen peda nesesi Lpmen iy guteen i gyl |

{efefepelalsdedelshd

I

zmm
|
:
1

[e
e

|
A

Cheom el el de res [ v pwees

Figure 7. Tube underpinnings concrete pouring checklist.
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4.1.3. Tallying and validation of data

The assessment of HSE conditions report (A-HSE report) is the final product of the analytical
process. It is submitted to the scrutiny of all participants in the process during the validation
phase that follows. The data submitted are organized according to relevance and synthetized
in tables and diagrams, a selection of which is presented as follows. Some data come from
images; therefore, they were not translated into English.

(a) Severity table for each analyzed work activity: It presents the full list of work process-
es according to the degree of adequacy in terms of HSE standards (Table 4). The lowest
levels are color coded in red, moderate levels in orange and the highest ones in yellow.

Work Activities Occupational Severity Levels

Walls elevation

Foundation Concrete Work
General formwork
Plastering

Painting,

Flooring

Table 4. Occupational severity levels.

SRR AR

(b) SIC diagram: SIC stands for sum of critical indices (Table 5). It is elaborated using an
excel spreadsheet with embedded logic formulas and simple macros. It produces a clear
picture of the overall work system and allows prioritizing of an eventual HSE action plan
according to the risks and severity aspects and impacts present in each activity, follow-
ing gravity, trend and urgency of action. Its color coding allows instant visualization for

G 1] T
Ti% 3 3 3
Resultado da do Posto Administrativo - Canteiro de Obras REDUC
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Table 5. Sum of critical index for one particular workstation.
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sorting out those work activities that require urgent or immediate action (red and pur-
ple, respectively). The percentage result indicates solely the severity level, therefore, it is
possible for an operation (or workstation) to have high adequacy to HSE standards but
require special attention, just like in the example provided as follows.

(c) Final overall portrait of the work system (RFO): As the name indicates, it is a final picture
of the entire operation, as assessed by the analysis team. As in every HSE management
system context, the picture is a representation of a current situation and it may be modi-
fied by several work environment circumstances and, of course, improved by appropri-
ate HSE actions (Figure 8).
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Figure 8. Overall severity levels for the work environment.

4.2. Validation phase

A final and validated A-HSE report version, along with the HSE best practices banner is
a combined final product of the validation process. They are both now ready to be imple-
mented, along with its subsequent HSE program guidelines, which become part of a broader
HSE management system or policy. The HSE program will be consolidated during the imple-
mentation phase that follows.

4.3. Implementation phase

Possibly, the best illustration of what Ergonomic Design Thinking can produce to the work
systems is the final result generated in the process of application of our proposed HSE
management system model. The PROSMS (HSE program) best practices banner is a quite
symbolic representation of a collective interaction of people and disciplines to contribute
towards a better, safe and sound work environment (Figure 9). It is “launched” in an event
that combines training and social gathering. The banner is displayed in a conspicuous place
inside the construction site, usually the lunchroom.
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PROGRAMA DE MELHORIA DAS CONDIGOES DE SMS (PROSMS)
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5. Final considerations

The health safety and environmental management system model shown in this chapter
resulted from the application of a methodology called Ergonomic Design Thinking. It is based
in two equivalent project management approaches easily found in design and ergonomics
projects. Preliminary experiences had already shown that the Design Thinking approach
proved itself effective not only for design project actions [20]. Using the general concept
derived by Tim Brown'’s original approach, EDT adds the basic principle of ergonomics: No
one knows better the work performed than workers themselves. And this is particularly true
for ergonomics projects, since ergonomists and human factors professionals know exactly
what is necessary to allow a perfect synchronicity between their logic and knowledge and the
correct listening and interpretation of what some have been calling “the voices of the shop
floor” [21].

Naturally, much more real-world experiences are needed to master the technique and to
affirm without shadow of a doubt that this model is more effective and others. It is defi-
nitely better than the ones the authors have previously utilized. Hopefully, the publica-
tion of this text will provide an opportunity to disseminate the method and its tools to a
more broad and global audience. To wrap up the discussion, a list of important issues that
should be addressed before employing any participatory action method is presented down
below.

1. Know who the end users are (and involve them),

2. Employ one methodology (not “the” methodology),

3. Emphasize iterativeness (not only interactivity),

4. Break the linear ruling (but don’t run in circles),

5. Don't ever give up (make lemonades with sour lemons),

6. Be trustworthy (never hide flaws and mistakes),

7. Communication is key, fear control is out (stimulate reports),

8. Simulate real job situations (don’t guess what you don't see),

9. Never fear opposition (get opposition closer),

10. Present well viewpoints (perception is more important than reality).

One last issue is important to address. The best thing about both EDT methodology and our
proposed HSE management system model is that they do not employ intricate, complex
tools or instruments. It is completely “open source”, so there is no proprietary software
to buy, copyrighted materials or any similar exclusivity resource. Even some known and
common tools used during ergonomic assessments, like the Corlett Diagram and the NIOSH
equation for horizontal load handling, for example, are not under any trademark imposi-
tion. It was designed as a collective experiment in which all free men is more than welcome
to join in.
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Abstract

Purpose: The law on health and safety at work was implemented in Slovenia in 2011.
On this basis, Slovenian organizations started preparation and implementation of
workplace health promotion (WHP) programs. The article reports on research of the
Slovenian leaders” leadership style concerning their employees” health following the
new legislation.

Methodology/approach: We conducted a survey on health-promoting leadership
culture (HPLC) in Slovenian organizations in 2013. As the collected data were measured
on an ordinal scale, the median measured the central tendency, the frequency tables
were displayed and the nonparametric independent samples Mann-Whitney U test was
used.

Findings: There are no significant differences between of leaders and employees. leaders
and employees. They have positive relations with each other.

Research implications: For health-promoting leadership culture (HPLC) of leaders, it
is important that the criticism is appraised; every opinion is shared fairly; one can
identify with the values of the organization; everybody has the necessary latitude,
nobody has to work against their personal values; in conversations, employees
experience their acceptance like they are. These elements can be the basis for developing
new leadership's styles, which can determine employee's health through health
promotion's activities.

Practical implications: Findings support new requisitely holistic approach to managing
health-promotion and its role in WHP.

Originality/value of paper: The available literature offers no similar concept for
implementing health promotion on workplace.

I m EC H © 2017 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
open science | open minds distribution, and reproduction in any medium, provided the original work is properly cited. [{cc) X R
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1. Introduction

The implementation of the new legislation on health and safety on work place [1] aims
to insure employee's health and safety. The reported-about research investigates the
current situation of the leadership culture, especially concerning the health promotion.
Therefore, we first focus on the current research state concerning the role of health and
safety at workplace and especially on the attitudes about health promotion and leaders’
behavior.

Workplace environment covers a crucial part of human life. Therefore, workplaces should be
designed in a human-oriented way, following the tradition since 1950s. Having healthy,
satisfied and motivated employees, who enjoy health and safety at workplace, enables positive
economic outcomes, increased competitiveness and profitability; it also affects other factors in
the business positively. Healthy jobs and workplaces benefit workers/employees, customers
and shareholders, citizens, society and the state [2, 3].

After EU-OSHA [4], workplace health promotion (WHP) encompasses employers’, employees’
and society's actions improving the human health and well-being at work. It integrated the
following activities in the defined area:

* Improving the way work is organized;

* Improving the work environment;

* Encouraging employees’ involvement in health-related activities;
* Encouraging personal development.

These activities must be planned and implemented. The key factors therefore include leaders
who can form, stimulate and change the work environment substantially. This special part can
present the health-promoting leadership culture (HPLC), which we measured in Slovenian
organizations. One should know this culture as the basis to develop special trainings for
improving leaders’ leadership style.

The law on health and safety at work was implemented in Slovenia in 2011. On this basis,
Slovenian organizations started their workplace health promotion (WPC) programs. The
responsibility for WPC is on employers and leaders, i.e.,, managers on all hierarchical level.
For successful implementation of WHP, leaders should lead their employees in a way,
supporting their health. The reported-about research covered the Slovenian leaders’
leadership style concerning their employees’ health after implementing the said new
legislation. We conducted a survey on health-promoting leadership culture in Slovenian
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organizations in 2013, which is the first research, conducted after the above-mentioned new
legislation passing.

2. Health and workplace health promotion

2.1. Health

Health is fundamental in every person's life. To understand health well, we will first quote
some general definitions:

The World Health Organization (WHO) defined in 1947 the concept of health as a state of
complete physical, mental and social well-being and not merely as the absence of disease or
infirmity [5]. WHO argues that health care is not only an individual concern but also a concern
for the whole society; itis both a private and a social good. Therefore, the environment in which
one lives crucially impacts one's health.

Gabrijelci¢ Blenkus et al. [6] (summarized after [7]) suggested that good health of the popula-
tion matters for poverty reduction, economic growth and long-term development of society.
There are four mechanisms for individuals’ contributions to the economy in high-income
countries: labor productivity, labor market participation, education and savings and invest-
ments. Good health increases the likelihood of participation in the labor market, whereas poor
health reduces earnings and increases retirement [6, pp. 17-18].

O’Donnell [8] states that health promotion is important because it helps people to discover
synergies between their passions and optimal health in order to give them more motivation
and support to change their lifestyle. It is about achieving the necessary balance between the
physical, emotional, social, spiritual and intellectual health. A combination of learning
experiences facilitates changes of lifestyle: it enhances awareness, increases motivation, builds
skills, and, most important, creates opportunities to access environments making positive
health practices one's easiest choice [8].

2.2. Health and safety at workplace

Business/production processes can cause accidents in the working process; therefore, safety
and health at work matter. It covers protecting the safety, health and welfare of people engaged
in work.

The European Agency for Safety and Health's Information Bulletin, entitled “The Business
Benefits of good occupational Safety and Health” [9], finds organizations aware that they can
reduce the number of accidents and occupational diseases with ensuring the health and safety
at work.

Health and safety at work impact the organizations’ business performance visible inside them.
Surveys show that every euro invested in WHP brings the company 2.5-4.8 € by diminishing
costs due to absenteeism [10]. Presentism could be added: it diminishes productivity of thell,
but present workers/employees.
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Indirect cost for support to early retirees could also be added. So could repairing of equipment
that is wrongly used due to poor work of the ill, but present workers/employees. WHP can
often prevent these and similar troubles; outcomes can be estimated with opportunity cost
methods.

Protection of life, health and work ability of workers is a fundamental task of safety and health
at work. Detecting all types and levels of burdens and harms of occupational risks and
evaluating how serious the work and health risks are, decisively impacts both on business and
employees. Assuring the health of employees is a multidisciplinary activity, which may include
physiology, psychology of work, labor pathology and industrial toxicology, assessment of
work ability, ecology of work, the epidemiology, ergonomics and working environment, social
medicine, hygiene, the legal aspect of comprehensive care staff and others [11, p. 5]. Even more:
it should be interdisciplinary to include synergies of the listed activities and attain the requisite
holism of approach and requisite wholeness of outcomes of interventions [12].

2.3. Workplace health promotion

Promotion of health and safety is a planned combination of educational, political, environ-
mental, organizational and values/culture/ethics/norms-related mechanisms that support
measures and conditions of lives of individuals, groups and communities.

WHP complements occupational safety and health measures as parts of the combined efforts
of employers, workers and (inter-)national authorities to improve the health and well-being
of humans at work. Its definition reads: “the combined efforts of employers, employees and
society to improve the health and well-being of people at work” [13]. It belongs to the most
prominent approaches, improving the individual well-being at work, encouraging health-
related individual and organizational learning, and creating health-sustaining work environ-
ments (for example, see [13]).

WHP programs support prevention efforts, classified as primary (directed at employees that
are generally healthy), secondary (directed at individuals already at high risk because of
certain lifestyle practices or abnormal biometric values) and tertiary (referred to as disease
management, directed at individuals with existing ailments such as asthma, diabetes, cardio-
vascular disease, cancers, musculo-skeletal disorders and depression; their aim covers
ameliorating the disease or retarding its progression) [14].

This (requisitely) holistic concept incorporates, first, the improvement of the work organization
and the working environment; second, the promotion of active participation of all stakeholders
in the process; plus third, the encouragement of personal development [13].

It affects the psychological and mental areas, social sphere, facilitating prevention activities
and general cognitive and affective outcomes [15, p. 41].

In Slovenia, the concept of the workplace-health promoting is relatively recent. It resulted from
the concept of WHP, which has significantly evolved since becoming prominent in the 1970s.
Then, several companies in some European countries showed great enthusiasm in start-up
projects to humanize the world of work; but they quickly abandoned these endeavors which
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poorly matched corporate (short-term and narrowly defined?) interests. In the late 1980s,
workplace health and safety mattered again, primarily due to the European Commission's
Framework Directive on health and safety [16]. It reorientated occupational safety and health
in Europe [17].

Interest in WHP has grown considerably at the national and supra-national levels in Europe
over the past 5 years. This trend can be related to the far-reaching economic and social changes
that are taking place in the EU member states due, in part, to increasing international compe-
tition [18].

Companies can improve their safety and health at work with their own activities. If they adopt
and further promote the legislation of safety and health at work, they improve work safety
(and reduce their visible and opportunity costs, too).

In recent years, the attention to ensuring safety and health at work in the so-called green
workplaces has grown. European Union is trying to coordinate economic growth with the need
to protect the environment. To reach this, one shall lower the emissions of greenhouse gasses,
raise energetic efficiency, stimulate renewable sources of energy and lower the amount of waste
produced. This was the basis for creating green workplaces, encouraging humans towards
preserving and restoring their environment. Implementing of these goals can improve safety
and well-being of workers too [19, p. 5].

EU wants to protect the workers of all its member states against threatening dangers at work
in every workplace.

In Slovenia, the area of promotion of health and safety at work is legally defined. In 2011, the
amendments to the “Act on occupational safety and health” added the area of health promotion
and management of psychosocial risks in the workplace. ZVZD-1 to the square of 6 and Article
32 stipulates employers to plan and implement health promotion in the workplace, and to
provide the necessary means and method of monitoring its implementation [20, pp. 32, 53].
Evidently, the law is being realized [21].

2.4. WHP models and approaches

Nowadays, there are several different models for implementing WHP. Even though health
promotion programs are becoming more wide-spread, they are just programs, mainly focusing
on individual health behaviors rather than working conditions. Reducing employee health risk
requires innovations in job design, workplace culture, organizational systems and manage-
ment practices [22].

The most common approach introduces the health circles. They help occupational safety and
health (OSH) professionals and leaders in private enterprises, public organizations and
authorities. Health circles can be implemented by dividing the process into six successive
phases [22]: first, prerequisites (consensus, project group); second, preparation (needs analysis,
expert discussion); third, practiced interventions based on needs analysis; fourth, presentation
of results to project group and staff; fifth, implementation of measures; sixth, evaluation by
circle participants, staff and management, including company documents.

81
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The “management circle” enables continual improvement. Relating to a circle should demon-
strate that the end of one activity leads to the beginning of another activity. Health management
therefore becomes a permanent organizational process. The implementation of the health
circles lasts about 15 months.

These efforts can be called contributions to socially responsible business and enjoy support
from social responsibility.

3. Social responsibility

In ISO 26000 [23], corporate social responsibility (CSR) is defined as one's responsibility for
one's impacts on society. It addresses human values, culture, ethics and norms (VCEN); hence,
ISO 26000 is advisory rather than obligatory. Namely, it is not organizations as legal entities
that decide, but their authorized decisive members and stakeholders, WHP included. CSR is
necessary as the way out from the current global socioeconomic crisis [24], hence for purely
social and economic reasons: responsible behavior is cheaper and more efficient/effective than
aone-sided and short-term one. The one-sided and short-term behavior is namely the common
denominator of the causes of the current crisis: under the label of a totally free market,
monopolization destroyed the market as the room of equality of all its participants (for details
see e.g. [25]).

In ISO 26000 [23], all seven contents are linked by two notions from systems theory:

1. Interdependence (replacing ethics of independence, e.g., “the boss is the only decisive
person and benefits,” and ethics of dependence, e.g., “subordinates only obey orders and
may be irresponsible”); and

2. Holistic approach (replacing ethics of one-sidedness without interdisciplinary creative
cooperation linking mutually different viewpoints for synergetic insight and action).

3. VCEN s equally crucial as knowledge (“if somebody knows how to shoot with a gun, the
choice depends on VCEN whether the person will shoot upon human or upon a paper
target, rather than on knowledge”).

Before passing of the ISO 26000 by which the entire world unified the official definition of the
CSR, there were several and quite diverse definitions of CSR from different authors such as
Esposito [26], EU [27], McWilliams and Siegel [28], Waldman et al. [29], Campbell [30],... We
can look at CSR as a contemporary version of informal systemic behavior designed to attain
requisite holism of behavior of influential persons and enterprises [31].

Need for CSR should be integrated into enterprise policy as the enterprise's basic, general and
long-term orientation that arises from organization's vision [32]. Therefore, principles of
stakeholder interests, enterprise developmental, economic and social (SIEDES) responsible
(enterprise) policy matter, WHP included. See Table 1.
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The principles of SIEDES responsible (enterprise) policy

1. To reach the enterprise's business excellence and hence to find its way out from its crisis, responsible enterprise

policy should stress the regular innovating in its policy

2. Arising from VCEN innovations, expressed as persons interests, the enterprise's general definitions of its policy

depend on interests of its important stakeholders

3. Enterprise stakeholders should be conscious about their long-term well-being in interdependence with all life
species

4. All of them should once again rethink their long-term interests (benefits)

5. Their (process, product/services, information, etc.) consequences

6. Their willingness/ability to innovate them toward their responsible, requisitely holistic behavior concerning all other
humans (families, co-workers, other citizens and planet Earth residents, life forms and nature—with predominating of

long-term interests concerning all of them)
7. Enterprise's developmental orientation (e.g., exploitation of opportunities of its internal and external environmental
development)

8. Their economic orientation (with striving for politics of economic responsibility toward all inhabitants of the world),

and

9. Their social orientation (toward ecological, socially and else-how responsible goals and social desire consideration,

also toward social community) should also be innovated all the time

Source: Sarotar Zizek et al. [32].

Table 1. The principles of stakeholder interests, enterprise developmental, economic and social (SIEDES) responsible
(enterprise) policy.

To implement the SIEDES, responsible (enterprise) leaders must innovate their VCEN and
VCEN of organization's stakeholders. This tackles leadership and ethics. People find ethics
inapplicable to the real world; they assume that ethics covers short and simple rules like “Do
not lie,” “Do not steal” and “Do not kill” [33]. Ethics is specified in principles of ISO 26000 [23,
p. 11]: A behavior of employees in an organization should be based on the values of honesty,
equity and integrity, which imply a concern for people, animals and the environment and a
commitment to address the impact of its activities and decisions on interests of stakeholders.
They make the difference between the one-sidedly commanding boss and the cooperative
leader, who uses ethics of interdependence to attain requisite holism of approach and requisite
wholeness of outcomes of his/her organization by social responsibility, including ethics (as
defined above).

4. Models of leadership and business ethics

Let us elaborate the third principle of ISO 26000, defining ethics, in the case of business leaders.
We exposed leadership, because leadership support (leaders’ involvement in, and promotion
of, activities, policies and practices that encourage the development of social responsibility

83
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and related climate) was identified as an essential component of successful WHP programs
[34, p. 1]. In leadership, there are some normative models or leadership theories. A normative
model or leadership theory consists of explicit moral norms for analyzing leaders and
leadership; the first such normative model is servant leadership: leaders are supposed to serve
followers [35, p. xxvii]. Test of servant leaders is whether the people they serve become better,
freer, healthier, and more likely to serve others [35, p. xxviii]. Another, transformational
leadership is based on the idea that leaders and followers must improve each other's moral.

Transformational leadership develops from conflict: dialogue emerges from conflicts in which
both leaders and followers move toward agreement about their shared moral values. In this
process, change comes when both side agree on higher order [i.e., less one-sided and short-
term, N.B. authors] values [35, p. xxviii].

Such models prove authentic leadership. It is a process that draws from positive psychological
capacities and a highly developed organizational context, which results in greater self-
awareness and self-regulated positive behaviors on the part of leaders and employees,
fostering positive self-development [36, p. 243]. Therefore, this leadership focuses on ways
leaders’ self-knowledge contributes to making leaders effective and ethical. In authentic
leadership, morality results from a leader's quality of authenticity [35, p. xxviii]. Waldman et
al. [29, p. 1718] confirmed connection between transformational leadership and CSR.

Responsible leadership is a values-based and through ethical principles-driven relationship
between leaders and stakeholders. They are connected through a shared sense of meaning and
purpose through which they raise one another to higher levels of awareness, motivation and
commitment for achieving sustainable values creation and social change [37]. Theory of
responsible leadership holds leaders responsible for a wider range of people and things. The
main issues include leaders’ moral obligations covering their stakeholders and interests inside
and outside their organizations.

Spiritual leadership is described as occurring when a person in a leadership position embodies
spiritual values such as integrity, honesty and humility, creating the self as a person of someone
who can be trusted, relied upon, and admired. Spiritual leadership is also demonstrated
through behavior, whether in individual/employees reflective practice or in the ethical,
compassionate, and respectful treatment of employees [38, p. 663]. On the other hand, the
spiritual leadership comprises the values, attitudes and behaviors that are necessary to
intrinsically motivate humans’ self and others providing their sense of spiritual survival
through calling and membership [39, p. 711].

Ethical leadership demonstrates the normatively appropriate conduct through personal
actions and interpersonal relationships and promotes such conduct to followers through two-
way processes, e.g., communication, reinforcement and decision-making. Moral variables,
such as honesty, trust, fairness, openness and consideration, are connected to ethical leader-
ship [40, p. 120].

From the viewpoint of this research on leaders’ social responsibility (including ethics, of
course) concerning WHP, ethical leadership matters because it is [41, pp. 601-608] positively
related to:
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* Ability to identify a proximate, ethical role model during one’s career
* An ethical context supporting ethical conduct

* Agreeableness

¢ Conscientiousness

* Level of leaders’ moral reasoning

* Followers’ ethical decision-making

* Prosocial behavior

* Followers’ satisfaction, motivation, organizational commitment
And negatively related to:

* Neuroticism and

* Machiavellianism

Ethical leaders must develop their reputation for ethical leadership. Employees” and key
external stakeholders” perception and reality of managers’ reputation at all levels matter for
ethical leadership [42]. Reputation for ethical leadership is based on two essential pillars:
perception that the potential leader is both a moral person and a moral manager. A moral
manager is a role model for ethical conduct, communicating regularly about ethics and values,
and using rewarding system to hold everyone accountable to the values and standards [42, p.
141]. One must develop one's reputation for ethical leadership. Therefore, leaders must be
consistent and proactive about incorporating ethics into their leadership agenda, to match
principles of social responsibility, including WHP.

5. Health-promoting leadership culture

Leading and business culture have animportant effect on the psychological and physical health
of employees. In order to provide permanent high quality performance, it is important that
leaders are trained regarding models of health exposure and strain [43]. Jiménez et al. [44]
states that managers can learn a new concept of “healthy leadership” with organized specific
workshops and seminars, which allows them the realization of this concept and helps them to
change their behavior in the workplace. This concept requires a style of human and relation-
ship-oriented focus of subjective well-being of employees and managers.

Health-promoting leadership, by definition, creates a culture for health-promoting workplaces
and values (VCEN), inspires and motivates employee participation in this development. It is
a critical part of the organizational capacity for health promotion, including managerial
knowledge and skills practiced as organizational policies and structures, supporting a health-
promoting workplace. Therefore, leaders’ involvement in the systematic and requisitely
holistic development of both the physical and psychosocial work environment matters [45].

85
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Leaders impact safety and health behavior of employees in two fields. First, leaders shape
organizational process and management sub-systems; thus, they control various health-related
physical and psycho-sociological characteristics of the work and working environment.
Second, leaders influence employees’ safety behavior and health through day-to-day direct
and personal interaction and communication [46].

Health-promoting leadership culture combines various leadership styles and behaviors to
design healthy workplaces [47].

Leaders can create workplaces that enhance health, if they can recognize and reduce mis-
matches between employees and their organization. Mismatches can occur in six areas of work
life [48]: workload, control, reward, community, fairness and values.

Let us finish the summary of the theoretical bases of research that we report about here.

6. Hypotheses development

WHP is aimed to have physically and mentally healthy employees. Employees should gain
also their psychological well-being, including positive (social) relations with others [49]. One's
well-being depends on warm, rewarding and trustworthy relationships with other people,
concerns about the well-being of others, the ability of empathy, affection and intimacy, and
understanding the giving and receiving components of human relationships. These attributes
can be developed with WPH: the Law on Safety and Health at Work [1] exposes that leaders
should develop and implement each activity for generating safety and health at work in
cooperation with employees. Such relations could be developed through:

* Provision of relevant information to employees and the preparation of the communication
strategy;

* Involvement of employees in the decision-making process;
* Preparation of the work culture based on partnership;
* Organization of work tasks and processes in terms of the positive impact on health; and

* Introduction and implementation of policies and practices, which enhance employee
relations.

The first hypothesis therefore considers positive (social) relations with others:
H1: Leaders and employees established positive (social) relations with others.

Furthermore, the Law on Safety and Health at Work [1] says that leaders must ensure health
and safety at work, hence prepare, plan and implement activities, and consult with employees
about the mentioned activities, including informing employees about activities. On the other
hand, employees must:

* Respect and implement measures to ensure their safety and health at work;
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* Perform their duties with optimal care, to protect their and other persons’ lives and health;

¢ Use the funds for the work, safety devices and personal protective equipment in accordance
with their purpose and the employer's instructions; carefully handle them, and make sure
their perfect condition.

Leaders must build circumstances for healthy workplace and culture in the organization.
Hence, the second hypothesis reads:

H2: There are no statistically significant differences between leaders” and employees” health-promoting
leadership culture in their working environment.

7. Empirical research-methodology

7.1. Measuring instrument

We used the questionnaire entitled health-promoting leadership culture, developed by
Jiménez et al. [50]. It can detect attitudes and behavior regarding health-promoting leadership
culture with seven dimensions: health awareness, low workload, control, reward, community,
fairness and values. There are two versions: a self-assessment version for leaders, and an
external assessment version for employees. Thus, leaders can evaluate their own style of
healthy leadership, while employees can evaluate the extent of healthy leadership culture of
their superiors. The questionnaire HPLC has 44 items, and can be answered on a 7-step scale,
from “never” to “always.”

7.2. Procedure

Data were collected using a quantitative survey within a cross-cultural project. The online
study took place on the 9th to 19th July, 2013." Participants were required to have a job with at
least 10 working hours per week and have colleagues at work. The workers categorized
themselves with respect to their position in the company as leaders or employees.

7.3. Data collecting and participants

All-in-all, 292 respondents from Slovenia answered the questions about HPLC. The respond-
ents chose an appropriate category, i.e., a description of the frequency of the HPLC in their
working day from the viewpoint of leaders or employees. The leaders answered how often
they pay attention to HPLC in their working day, and the employees answered how often their
leaders do so in their working day. Although there were some missing values in the database,
the number of responses to each question was sufficient to apply the data analysis methods
listed in the next section.

! Data were collected within the project “Culture4leadership,” funded by the Province of Styria, Austria, within the
framework of “Grenz-frei” (i.e. “no border”) project.
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Out of the 292 respondents who answered the questions about HPLC, 74 (25.3%) were classified

as leaders and 218 (74.7%) as employees.

7.4. Statistics

The collected data were processed with the Statistical Package for Social Sciences (SPSS;
Version 21). As the variables are ordinal, the median was used to measure the central tendency.
We also displayed the frequency tables. As the collected data were measured on an ordinal
scale, the independent samples Mann-Whitney U test that is the nonparametric equivalent to
the parametric independent samples t-test (for example, see [51, 52])was used to verify the null
hypothesis: The distribution of the workers” HPLC is the same across categories of position in

the company.

8. Results

Tables 2—4 show that the highest middle’ value of the frequency of the workers’ HPLC in their
working day falls in the category 5—more often and the lowest middle value falls in the
category 3—sometimes. The statements with achieved median 5—more often in both inde-

pendent samples are listed in Table 2.

Statement Leaders Employees Asymptotic

I answer: N  Median N Median significance

As a leader: I as a leader take care that of the

As an employee: My leader takes care that difference
between
leaders and
employees

...it is possible to act in an autonomous 74 5.00 218 5.00 0.968

and independent way

...effort isn't unnoticed 74 5.00 217 5.00 0.341

...feedback is received and can be claimed 74 5.00 216 5.00 0.931

...one can rely on that everybody does 74 5.00 217 5.00 0.050

their work

...every input is valued 74 5.00 217 5.00 0.907

...quality is valued 74 5.00 215  5.00 0.940

...employees experience in a conversation that 74 5.00 216 5.00 0.399

one is interested in what they have to say

...colleagues in a team support each other 74 5.00 214 5.00 0.925

2 For a data set with an odd number of respondents, the median is the middle value. For a data set with an even number
of respondents, the median is the average of the two middle values. To simplify the description of the obtained results,

we use the term “the middle value” when talking about the median.
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Statement Leaders Employees Asymptotic

I answer: N  Median N Median significance

As a leader: I as a leader take care that of the

As an employee: My leader takes care that difference
between

leaders and

employees
...all employees are treated fairly 74 5.00 214 5.00 0.701
...ideas and suggestions are seriously 74 5.00 214 5.00 0.787
considered
...feedback is given in a way, which allows 74 5.00 214 5.00 0.846
for learning about it
...work is appreciated 74 5.00 213 5.00 0.930
...feedback is considered 74 5.00 214 5.00 0.868
...employees experience in a conversation 74 5.00 211 5.00 0.722
that they can speak openly
...the daily work is consistent with the aims 74 5.00 214 5.00 0.475
of the company
...all colleagues of a team talk to each other 74 5.00 214 5.00 0.697
in an open way
...there is the possibility to say something when 74 5.00 214 5.00 0.757
facing uncomfortable decisions
...knowledge is determining for career and not 74 5.00 214 5.00 0.741

the relationships somebody has

N—number of respondents.

Measured on a 7-step ordinal scale: 1 —never; 2—seldom; 3 —sometimes; 4—often; 5—more often; 6 —very often; 7—
always

Table 2. The medians of the frequency of the workers’ HRLD in their working day —part 1.

Table 3 shows that this middle value (5—more often) was achieved only by leaders, also for
the statements that they pay attention that: “Employees are motivated to care for their
health,” “Nobody must work against their personal values,” “One can identify with the val-
ues of the organization” and “Health of the employees has a high value.” From the view-
point of employees that their leaders pay attention to these HPLC in their working day, the
middle value of the responses to these statements was 4—often.

Employees achieved the median 5—more often only for the statements that their leaders pay
attention that: “Criticism is given with appraisal,” “It is possible to discuss one's own acting
on and off,” “Everybody has the necessary latitude” and “In a conversation, employees
experience that they are accepted like they are.” From the viewpoint of leaders that they pay
attention to the first and the third above-mentioned HPLC, the middle value of the responses
to these statements was 4 —often, and for the second and the fourth above-mentioned HPLC,
the middle value was 4.5—from often to more often.
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Statement Leaders Employees Asymptotic

I answer: N  Median N Median significance

As a leader: I as a leader take care that of the

As an employee: My leader takes care that difference
between

leaders and

employees
...employees are motivated to care for their health 74 5.00 216 4.00 0.240
...criticism is given with appraisal 74 4.00 214 5.00 0.415
...nobody has to work against their personal values 74 5.00 214 4.00 0.180
...it is possible to discuss one's own acting on and off 74 450 214 5.00 0.537
...everybody has the necessary latitude 74 4.00 214 5.00 0.699
...one can identify with the values of the organization 74 5.00 214 4.00 0.272
...health of the employees has a high value 74 5.00 214 4.00 0.526
...employees experience in a conversation that they 74 450 214 5.00 0.933

are accepted like they are

N —number of respondents.

Measured on a 7-step ordinal scale: 1 —never; 2—seldom; 3 —sometimes; 4—often; 5—more often; 6 —very often; 7—
always.

Table 3. The medians of the frequency of the workers’ HRLD in their working day —part 2.

Table 4 shows that the lowest median of the frequency of the leaders” HPLC in their working
day falls in the category 3 —sometimes. It was detected for the statement that they pay attention
that “Every mean is shared fairly.” From the viewpoint of employees that their leaders pay
attention to this HPLC in their working day, the middle value of the responses to this statement
was 4 —often. For other HPLC items, the median 4 —often was achieved in both independent

samples.

Statement Leaders Employees Asymptotic

I answer: N Median N Median  significance

As a leader: I as a leader take care that of the

As an employee: My leader takes care that difference
between
leaders and
employees

...interventions against stress are considered 74 4.00 217 4.00 0.439

...the personal career aims have to 74 4.00 216 4.00 0.977

be consistent with the aims of the

company

...everybody can decide themselves 74 4.00 216 4.00 0.923

how their work is done

...there is enough time to finish 74 4.00 214 4.00 0.070

everything important
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Statement Leaders Employees Asymptotic

I answer: N Median N Median significance

As a leader: T as a leader take care that of the

As an employee: My leader takes care that difference
between
leaders and
employees

...the working environment is 74 4.00 214 4.00 0.523

arranged in a health beneficial way

...there is enough time to finish work 74 4.00 214 4.00 0.200

...performance and success 74 4.00 214 4.00 0.927

determine career possibilities

...health of all employees is supported 74 4.00 214 4.00 0.676

...all colleagues of a team 74 4.00 214 4.00 0.742

can speak openly to each other

...there is no need for 74 4.00 214 4.00 0.481

working under high pressure

over a longer time

...every mean is shared fairly 74 3.00 214 4.00 0.195

...employees experience in a conversation 74 4.00 214 4.00 0.897

that nobody judges them

...there is closeness 74 4.00 214 4.00 0.276

between the colleagues

...the working life doesn't 73 4.00 214 4.00 0.988

influence the private life

in a negative way

...all colleagues of a team 74 4.00 214 4.00 0.447

can work together well

...it is possible to influence 74 4.00 214 4.00 0.420

resources and space at work

...there is a limit of 74 4.00 214 4.00 0.984

work so that someone can

follow personal interests

...everybody uses feedback correctly 74 4.00 214 4.00 0.903

N —number of respondents.

Measured on a 7-step ordinal scale: 1 —never; 2—seldom; 3 —sometimes; 4 —often; 5—more often; 6—very often; 7—

always.

Table 4. The medians of the frequency of the workers” HRLD in their working day —part 3.

The results of the two independent samples Mann-Whitney U test written in Tables 2—-4 show

that there are no statistically significant differences, regarding the distributions of the workers’
HPLC, between the two independent samples of workers: leaders (that they pay attention to
HPLC) and employees (that their leaders pay attention to HPLC).
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The distribution of the workers” HPLC in their working day is not statistically different across
categories of position in the company; Table 5 presents the relative frequencies only for the
statements with different medians in both independent samples (Tables 3 and 4). Results in
Table 5 clarify the results of the two independent samples Mann-Whitney U test (Tables 3
and 4) even for these statements.

Frequency—valid percent

Statement Category Never Seldom Some- Often More often Very often Always
I answer: times

As a leader: 1 as a leader

take care that...

As an employee: My leader

takes care that...

...employees are motivated Leaders 54 13.5 149 149 176 16.2 17.6
to care for their health Employees 97 148 130 171 19.0 12,0 144
...criticism is given with Leaders 14 12.2 135 243 23.0 18.9 6.8
appraisal Employees 5.1 107 150 154 192 17.3 17.3
...nobody has to work against Leaders 4.1 8.1 149 189 203 25.7 8.1
their personal values Employees 61 93 201 196 20.6 11.7 126
...it is possible to discuss the own Leaders 27 68 176 23.0 23.0 13.5 13.5
acting on and off Employees 42 9.8 140 154 220 18.7 15.9
...everybody has the necessary Leaders 14 8.1 216 203 216 18.9 8.1
latitude Employees 42 7.9 164 210 201 19.2 112
...every mean is shared fairly Leaders 108 17.6 230 122 189 13.5 4.1

Employees 10.3  16.8 131 201 14.0 11.7 14.0
...one can identify with the values Leaders 2.7 12.2 135 149 297 20.3 6.8
of the organization Employees 61 121 159 182 243 15.0 8.4
...health of the employees has a Leaders 27 162 162 108 16.2 24.3 13.5
high value Employees 84 9.8 136 206 182 154 140
...employees experience in a Leaders 2.7 10.8 162 203 21.6 18.9 9.5
conversation that they are Employees 56 117 150 173 178 196 13.1
accepted like they are

Table 5. Frequency table for selected statements about the workers’ HPLC in their working day for two independent
samples: leaders and employees.

9. Discussion

The presented research results let us confirm both above developed hypotheses. In view of
median 5 at the claims in Table 2, we can explain that the leaders allow employees their
autonomy at work and establish basics for mutuality/inter-dependence. We can also conclude



Health-Promoting Leadership Culture and its Role in Workplace Health Promotion
http://dx.doi.org/10.5772/65672

that leaders recognize the employees” achievements and evaluate them appropriately. They
also communicate well with employees and give them real-time feedback.

Hence, we can confirm hypothesis “H1: Leaders and employees established positive (social)
relations with others.” The results presented in Table 3 show that communication between
leaders and employees is appropriate. Employees are more pleased with the communication
and feedback than leaders. Namely, not only top managers, but also middle managers were
included in the research; the middle and top management do not communicate much. Due to
the new legislation [1], WHP is very timely in Slovenia. Leaders are responsible for design and
implementation of WHP, but employees should participate, too. WHP requires team work.
Therefore, WHP causes improved interpersonal communication and consequently mutual
relations. It also supports the systematic approach to stress management, mitie management,
career development, etc.

However, the results of the two independent samples Mann-Whitney U test presented in
Tables 2—-4 show that there are no statistically significant differences, regarding the distribu-
tions of the workers” HPLC, between the two independent samples of workers: leaders (that
they pay attention to HPLC) and employees (that their leaders pay attention to HPLC). The
hypothesis “H2: There are no statistically significant differences between leaders’ and em-

ployees’ health-promoting leadership culture in their working environment,” is thus con-
firmed.

Namely, according to the legislation [1], one must assess risk at every working place in
company/organization, which can negatively impact employees. To minimize these risks, one
must implement systematic activities, which positively impact reducing stress and stressors.
All activities are performed in the frame of WHP.

Society and companies are dependent on well-trained, highly qualified and motivated
employees nowadays more than ever before. At the same time, the potential of workers and
their ability to develop became the subject of a new understanding of health, which encom-
passes both physical and mental well-being, the quality of life and learning.

Companies benefit from WHP: working in better work-environment improves their employ-
ees’ health and motivation. This consequently results in diminished sickness-related and other
costs, better products and services, more innovation and productivity. WHP includes prestige,
helping to improve the publicimage of the given company and its attractiveness for employees,
suppliers and customers.

Social insurance organizations benefit, too: successes in health and safety at the workplace
diminish costs for the social security (health, pension and accident insurance funds). Healthy
working conditions improve the health of the entire population. Less people using medical
and rehabilitative services reduce costs in public health service. Companies diminish costs for
supplementary wages for sick employees (e.g., continuation of wage payment during sick-
ness), which reduce non-wage labor costs and the contributions to the statutory health
insurance funds.

While proposals for prolonging working life are under discussion, in reality more employees
leave work earlier for health reasons. The aging of the workforce caused by the demographic
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change belongs to the major challenges facing the future world of work, which WHP can help
to master by helping workers to remain employed throughout their working life.

There are many benefits for employees too: less stress and strain factors and improved well-
being and attitude to work. A company is only as healthy and efficient as its employees, hence
WHP causes that there are only winners and no losers.

10. Conclusion

This article focuses on the current research state concerning the role of health and safety at
workplace and especially on the attitudes about health promotion and leaders’ behavior. The
literature review supports the conclusion that leaders must be consistent and proactive about
incorporating ethics into their leadership agenda, to match principles of social responsibility,
including WHP. To successfully implement WHP, leaders must lead their employees in a way,
which supports their health. Furthermore, this article reports on the research of the Slovenian
leaders’ leadership style concerning their employees’ health following the new legislation on
health and safety at work [1].

10.1. Contributions to theory

The abovementioned empirical research shows that leaders and employees have positive
(social) relations with others. The study was performed two years after application of the new
legislation for safety and health in Slovenia. We detected no statistically significant differences
between two independent samples of workers: leaders (that they pay attention to HPLC) and
employees (that their leaders pay attention to HPLC).

For HPLC of leaders, it matters that criticism is appraised, every opinion is shared fairly, one
can identify with the values/VCEN of the organization, everybody has the necessary latitude,
nobody must work against their personal values, and in conversations employees experience
acceptance like they are. These elements can lead to developing new leaders’ styles, which can
actively promote employee's health. This style must be requisitely holistic and based on real
skills and knowledge of leaders and can improve the organizational climate.

10.2. Contributions to practice

Our research enables development of special trainings for leaders, including more holism,
humane orientation and health awareness by topics such as communication, organizational
culture and climate, motivation, commitment... They could belong to work health promotion.

10.3. Limitations and further research

Further research will be oriented towards the improvement of the measuring instrument for
HPLC, convenient for the structural equations modelling in order to make a selection of
constructs and indicators that best describe HPLC and to study the relationships between
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them. Moreover, further research must cover longitudinal researching of HPLC of Slovenian

leaders and can enable further development of HPLC. Researches can include measurement

of health awareness of leaders and their personal holism. Increasingly importantis also leaders’

self-assessment.

The obtained research results, however, cover Slovenia with good examples for other countries.
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Abstract

Incidence of insulin resistance continues to grow, becoming a major public health con-
cern worldwide. Besides the classical risk factors (obesity, unhealthy nutrition and lack
of exercise), extensive research about some occupational hazards supports their asso-
ciation with insulin resistance and metabolic syndrome. On the one hand, the classical
risk factors for insulin resistance are augmented by the changes of the working condi-
tions: the occupational level of physical activity has a tendency to decrease, reducing its
contribution to the overall level of physical activity and favouring a sedentary lifestyle
and the occupational stress became the second most common work-related health issue,
contributing to the increase of the maladaptive habits, such as unhealthy nutrition. On
the other hand, some insulin resistance risk factors are primarily occupational hazards:
desynchronization of the circadian rhythm and sleep disruption during the night shifts,
workplace air pollution (particles, solvents), heavy metals (arsenic, mercury) or persis-
tent organic pollutants exposure. Meantime, workplaces are excellent settings for health-
promotion programmes and metabolic risk reduction, if there is managerial commitment
and support. Therefore, assessment of the risk, screening and workplace intervention
programmes to reduce insulin resistance incidence should be included in the occupa-
tional health service provision.

Keywords: insulin resistance, occupational stress, sleep desynchronization, night shifts,
sleep duration, indoor air pollution, persistent organic pollutants arsenic, mercury

1. Introduction

Insulin resistance (IR) is a complex pathophysiological state characterized by reduced target
cells responsiveness to insulin. The variety of its manifestations correspond to the complex-
ity of insulin actions in specific tissues; the IR state reduces glucose uptake in muscle and
other insulin-dependent tissues, increases lipolysis and fatty acids delivery from adipose tis-
sue, increases hepatic glucose output and sodium retention, impairs uric acid metabolism,
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enhances vascular endothelium vasoconstriction and inflammation —promoting atherosclero-
sis and induces a systemic low grade metabolic inflammation. Two are the major clinical con-
sequences of the IR: the cardio-vascular disease and diabetes. There are also significant links
between IR and other clinical conditions such as non-alcoholic fatty liver disease, polycystic
ovary syndrome and colorectal cancer. Cardiovascular diseases are already the leading cause
of death in industrialized countries [1] and diabetes prevalence has doubled between 1980 and
2014. Diabetes is estimated to become the seventh leading cause of death in 2030 [2]. Taken
together, all medical conditions related to IR are responsible for a high percentage of the total
mortality rate. Therefore, prevention and early diagnosis is a major public health topic.

For many years, IR has been considered a complication of obesity but a non-obese metabolic
obese profile has been identified in the past few years, as up to 15-30% of the IR subjects are
in the normal range value of the BMIL. The complex pathogeny of IR has been explained by
complementary or synergic interactions between genetic and epigenetic factors, gut microbiota
and environmental factors. As the environmental factors are the modifiable ones, the interven-
tion, including workplace interventions, became nowadays a major health prevention direction.

Insulin resistance is difficult to measure in clinical practice; therefore, surrogates are used
for its assessment such as basal insulinemia, the homeostasis assessment index (HOMA-IR),
glucose ratio to insulin and the glucose tolerance test. Clinical markers for IR are lipid metab-
olism impairment (increased triglycerides, reduced HDL cholesterol and increased LDL
cholesterol), plasma uric acid increase, renal disease markers (albuminuria) and cardiovas-
cular effects (hypertension and cardiac remodelling). As already mentioned, obesity, particu-
larly the visceral deposition of the adipose tissue, is a risk factor. In different configurations,
according to different scientific organizations, these factors define the metabolic syndrome, a
more suitable clinical diagnostic. Although I fundamentally agree with those considering that
metabolic syndrome is an ‘artificial syndrome’ —in fact is just a cluster of risk factors—and
that diagnostic procedures should be developed for an easier clinical diagnostic of the IR
syndrome, this article will have to rely on data accumulated under the metabolic syndrome
entity, as it is much more frequently used in the medical literature.

Nutrition, lack of physical exercise are not occupational hazards that are traditionally IR risk
factors. In recent research, there is more and more evidence accumulated on how particular occu-
pational risks are involved in IR and this makes the subject of increasing interest for occupational
physicians.

2. Epidemiological arguments

An impressive number of studies have emphasized that risk factors for cardiovascular and
diabetes are more prevalent in low-educated, low-income population [3-8], particularly
related to the high incidence of the negative health habits (smoking, drinking, high fat or
low fruit diet [8]). Being a member of a low social class during childhood [9] also favoured
unhealthy-related behaviours: low level of sport practice, high fat diet, emotional stress and
material unfavourable conditions. In different cohorts, significant differences between men
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and women [6, 7] were found, which could not be fully explained by sexual level of hormones.
Marital status [5] in men appeared to have different influences in developing countries com-
pared to the developed ones: a high risk factor in developing countries and a low risk factor
in western countries [4]. The high prevalence in developing countries has been explained by
cultural habits such as accessibility to eat out or practice outdoor physical activities and less
concern about gaining weight. In women, marital status in western countries is associated
with an increased risk.

In the early years of socio-economic development, the changing habits represent a risk fac-
tor for IR [10, 11]. The theory of epidemiological transition states that, under development
conditions, there is a switch between mortality dominated by infectious diseases to mortality
related to degenerative and man-made diseases [12]; conditions related to IR fill in this cat-
egory, reflecting changes in nutrition and transition from physical activity to sedentariness
[11]. In these countries, at the beginning of the development era, the high income class has
higher risk [5], as it has access to more resources, moves to more sedentary lifestyle and tries
to compensate all childhood economical disadvantages and frustrations accumulated.

Even if there are differences according to the socio-economic development period the country
is passing by, there are also many similarities. For example, a comparison between Taiwan and
US revealed interesting similar inflammation scores (serum IL-6, CRP, fibrinogen, SICAM-1,
sE-selectin and sIL-6R), cardiovascular risk factors (systolic and diastolic blood pressure, total
cholesterol, HDL cholesterol, triglycerides, glycosylated haemoglobin, BMI, waist-hip ratio
and resting pulse) and hypothalamic-pituitary-adrenal axis and sympathetic nervous system
function (epinephrine, norepinephrine, DHEAS and urinary cortisol) in relation to the socio-
economic status [13].

Occupation and employment status are major determinants of the economical welfare and unem-
ployment has been linked to metabolic risk in both developed and in under development
countries [4, 5, 14]. There is difficult to find common grounds for data reported from different
countries, as occupations are differently coded and registered: an US countrywide survey found
maximum incidence of risk factors in the farm industry (operators, managers and supervisors),
in food preparation and food services, motor vehicle operators and among administrative staff
(secretaries, stenographers and typists), and the lowest in professional specialties (particularly
in writers, artists, entertainers and athletes) [15]. Several studies have classified occupations in
manual (blue collars) and non-manual (white collars, office workers) activities and found either
increased or a decreased incidence of metabolic syndrome components in manual workers [16,
17]. These differences were most probably related to the confounders not included in these stud-
ies, such as nutrition, smoking, alcohol and level of occupational physical activity.

There are many limitations of these epidemiological studies for a direct application in the
occupational physician practice, although the prevalence and social risk factors are important.
They give a broader perspective for any intervention proposed. The epidemiological transi-
tions reflect the major trends and do not provide specific information by industry. As far as
working conditions are concerned in the transitional period, the main negative factors are the
unbalanced working hours to leisure activities, the increased number of jobs with sedentary
activity and the increased amount of perceived stress.

105



106  Occupational Health

3. Occupational hazards

3.1. Sedentary lifestyle

The link between inactivity and insulin resistance has been documented for many years
and extensive experimental and clinical research have clarified this relationship in detail.
Currently, an inactive person is defined by having less than 30 min/day of at least moderate
level of activity, either as occupational or as leisure time activity. As the occupational activi-
ties become less physical demanding, it would be reasonable to compensate by more physical
activities such as sports practice, gardening and brisk walking [18] instead of increasing the
number of hours of TV watching or computer interactions, as we see as a trend nowadays [19].
It is estimated that only 20% of currently industrial jobs demand an average level of physical
activity, with a reduction of more than 100 kcal/day in energy expenditure since 1960 [18].

Benefits of exercise in metabolic regulation: Glucose is transported into muscle cell by facilitated
diffusion through GLUT4 and GLUT1 channels; GLUT4 is the major transporter. In resting
conditions, GLUT4 is located intracellularly and its traffic to the membrane is insulin medi-
ated. Inside the muscular cell, glucose is phosphorylated to glucoso-6-phosphate (G-6P), a
compound that cannot transfer outside the cell. During a rest, it is stored as glycogen and
during exercise it takes the glycolytic pathway. During exercise, the blood flow increases, thus
increasing the amount of glucose available; this creates a gradient for glucose to entry the cell.
As cells utilize energy for sustaining muscular contraction, the ratio of AMP/ATP increases,
activating the AMP-activated protein kinase (AMPK). This kinase is able to enhance the trans-
port of GLUT4 to the membrane in an independent insulin manner. AMPK activity is also
increased by leptin, through indirect hypothalamic action and adiponectin, by a direct action.
In obesity, resistance to leptin diminishes AMPK activity [20]. Exercise increases GLUT4
transport and fatty acid oxidation, improving insulin sensitivity. Acute changes depend on
the energy balance: if this is positive, the carbohydrate oxidation will prevail and if it is nega-
tive, the fatty oxidation will be enhanced [20]. In order to reduce fatty mass, a negative balance
is also requested. The type of exercise also influences the energy substrate utilization: endur-
ance training increases fatty acid oxidation while resistance training, increases glucose uptake
and utilization; most probably, this is due to the increase in muscular mass [21]. Lipoprotein
lipase increases after training and maintains a higher level afterwards; the higher the level of
exercise, the longer will be the duration of the high level of lipoprotein lipase and the pre-
ventive action. Chronic training contributes to increase the number of myofibrils and their
oxidative capacity. Training has also a role in restoring mitochondrial content in ageing popu-
lations or in different pathological conditions [22-25] and in activating satellite cells [26]. The
mitogenesis effect increased with 25% when calorie restriction was associated [27]. In previ-
ous sedentary obese men and women, training increased the mitochondrial electron transport
and decreased IR.

Exercise partially counteracts other risk factors, such as a fatty diet. High lipid intake increases
the fatty acids content in muscular cells, f-oxidation, acetilCoA level, NADH/NAD ratio
(slowing of tricarboxylic acid cycle) and leads to citrate accumulation. Citrate inhibits muscle
hexokinase and reduces the formation of glucoso-6-phosphate; the glucose traffic through
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GLUT4 channels is, therefore, reduced, contributing to chronic hyperglycaemia. This pro-
cesses favours fatty acid utilization and counteracts the insulin metabolic switch. A vicious
pathological cycle is created between decreased sensitivity of GLUT 4 and reduced uptake
of glucose. Some benefits of exercise are explained by disrupting this cycle. Training even
reversed the other negative risk factors, such as obesity influence or small size at birth [28].

Relationship between sedentary lifestyle and obesity: Sedentary lifestyle infers a low energy expen-
diture that should be adjusted by a balanced reduction in food intake, but food intake is
driven by many other factors compared to expenditure in abundant, accessible nutrient soci-
eties. In such context, calorie intake becomes easy and higher than requested for thermo-
regulation and metabolic purposes. In a strict mathematical formula, this will lead to increase
in body weight. High calorie intake is a consequence of high fat and/or high-carbohydrate
diets. Randle's hypothesis of fatty acid toxicity [29] is a classical explanation of IR induction
by excessive fatty diets. High circulating level of fatty acids inactivates insulin cellular signal
and impairs the switching of the metabolism from fatty acids to glucose, with progressive
accumulation of intra-cytoplasmic lipids in insulin sensitive cells (including p-cells); the lipid
accumulation, mainly of ceramides, induces apoptosis. In muscular cells, the increased level
of fatty acids inhibits phosphorylation of insulin receptor substrate 1 and activation of phos-
phoinositol 3 kinase, with a decrease in glycogen storage. High carbohydrate diets, particu-
larly of those with high glycaemic index, desensitise glucose receptors and increase oxidative
stress on (3-cells that ultimately lead to insulin depletion. High fructose intake feeds the glu-
coneogenesis and the lipogenic pathways [30] in hepatic cells and by depleting the cellular
ATP content and gives to the brain a signal of energy deprivation, favouring food seeking
behaviour. Increased hepatic glucose output maintains a hyper-insulinemic state with higher
fat storage in adipose tissue.

Sedentary life decreases the proportion between the fat mass and the free fat mass. According
to the energy balance concept, it would be expected, as the total body mass increases, that the
total energy consumption increases, from the basal metabolism increase. The energy expendi-
ture is dominated (with exception for highly competitive professional athletes) by the resting
metabolic rate and the variation in size of the free fat mass that explains 60-80% of the varia-
tion in basal metabolism [31], with an approximated 5:1 ratio between free fat mass and fat
mass [32]. Energy balance is a remarkable concept, but cannot fully explain the complexity of
the metabolism regulation and of the metabolic flexibility, governed by insulin. In sedentary
adult with positive energy balance, the proportion of fatty mass increases gradually; even if
the adjusted increase of the basal metabolic rate would be proportionate with the total mass,
this increase will not compensate the level of calories intake, because fat mass has lower basal
metabolism than skeletal muscle and fat will continue to accumulate. Obesity, as defined by a
quantitative increase of fat tissue or as proportion between fat mass and fat free mass [33], is a
direct consequence. The abnormal proportion and not the BMI is, in fact, related to the meta-
bolic risk factors. This explains, at least partially, the cardio-metabolic risk of the non-obese
metabolically obese population. This increase in quantity is also associated with qualitative
impairments, a phenomenon described as adiposopathy or ‘sick fat’ [34]. The increased level
of leptin and of other inflammatory cytokines, the decreased level of adiponectin, switch of
the macrophages to the M1 pattern and to a pro-inflammatory status and lower capacity of

107



108 Occupational Health

oxidizing fat are the main characteristics of the metabolic pattern of adiposopathy. Muscle is
the main consumer of glucose and fatty acids and by that, the major contributor to the low-
ering of glucose and of the fatty acid plasma levels; if free fat mass (mainly muscle mass) is
reduced due to the sedentary lifestyle, the risk of adiposopathy increases.

Occupational level of physical activity has a general tendency to decrease. This reduction in
contribution to the overall level of physical activity explains that a significant IR risk was
associated with leisure time sedentary behaviour but not with occupational activity in gen-
eral population [35]. However, when looking more closely, it becomes obvious that several
professions are at higher risk: for example, VDU operators in call centres [36] or bus drivers
[37] had a higher OR for metabolic syndrome, after confounders such as smoking or leisure
time activity were excluded. Comparison of sedentary lifestyle has been highly suggestive
between different professions and even among same profession that has specificities accord-
ing to national regulations: for example, police officers and administrative clerks have the
higher risk than fire fighters in states where training programmes are strictly supervised but
not in voluntary forces (US) [38].

During work, the sedentary activity can be more sustained (more than 30 min) than during
non-working hours and this has also an impact [39]. Beneficial effects in adiposity measures,
triglycerides and 2-h plasma glucose were obtained even in sedentary persons with more
interruptions in sedentary time [40].

Sitting for more than 1 h reduces the lipoprotein lipase activity [41] and the non-exercise
activity thermogenesis [42]. Adjustable workstations might be a solution for prolonged sitting
activity. In a recent systematic review, the majority of prospective studies found that occupa-
tional sitting was associated with a higher risk of diabetes and mortality and to some degree
of cardiovascular risk. These apparent conflicting results between the two consequences of
the IR could be related to the heterogeneity of study designs and to the inconsistency and
sufficiency of data recorded on overall physical activity. Possible other confounders are diet,
tobacco, alcohol and high energy food consumption, as sitting for long hours increases the
chance of negative habits to develop. When the total physical activity was considered, the
association between sitting and metabolic risk lost the statistical significance [43].

Clinical approach: Clinical evaluation of the physical activity is rather easy and should be
part of the routine examination. BMI is also very frequently recorded and, even if it has the
above-mentioned limitations, it has an orientation value. In order to be more specific about
the metabolic risk, abdominal circumference could be added to the physical examination,
particularly to the non-obese persons, defined by the BMI index. More accurate data about fat
mass proportion are obtained by bioelectrical impedance analysis, but they are not used in
routine clinical examinations.

As high physical activity has numerous benefits, it should be encouraged to everyone,
according to its age, health status and preferences. There is enough evidence that even small
increases, if they are sustained and become part of the routine, have high medium-term
impact as primary or secondary preventive measures. If sitting is the main problem, an ergo-
nomic intervention could be beneficial.
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3.2. Sleep and night shifts

Sleep duration and sleep architecture are important indicators of individual health. When
normal sleep is impaired, alertness, memory, learning, thermoregulation, respiratory, meta-
bolic and cardio-vascular regulation are also disturbed. This broad spectrum of effects is one
of the consequences of the complex connections between the hypothalamic clock and dif-
ferent nuclei in the central nervous system [44] and of the interaction between the central
and the peripheral circadian regulators. Assessing sleep duration, sleep-wake cycle and sleep
disorders in the occupational medical practice is very important, because they influence sig-
nificantly the fitness for work particularly in high risk jobs for accidents (professional driving,
traffic controllers, working at height, etc.).

Normal sleep regulation: Sleep onset and duration are the core elements of sleep-wake regula-
tion. Sleep-wake regulation is currently explained by two biological models: the sleep homeo-
stasis and the circadian clock. Sleep homeostasis refers primarily to the variation of sleep
pressure, while the circadian clock concerns the activity of the hypothalamic pacemaker, act-
ing independently of the prior sleep period [45]. Although interrelated, their regulation path-
ways are different: sleep pressure is mainly dependent on the existing sleep debt and is the
physiological contributor to the recuperation of this debt. If during the previous day the sleep
duration was shorter, the sleep homeostasis will intervene to correct the deficit.

The pacemaker of the clock automatism is genetically set to a circadian rhythm and is con-
trolled by the environmental factors. The circadian period (the interval that covers a full cycle
of sleep-wake, not influenced by external constraints) is the tau; tau varies in healthy individu-
als between 24 and 25 h and reflects the automatism of the suprachiasmatic nuclei processes
(is circadian clock dependent). In healthy adult individuals, periodicity of sleep duration
waxes and wanes ranges broadly (around 2-18 days), indicating that for a specific individual
the number of hours slept varies in consecutive days, having a repetitive pattern of duration.
For example, for the 5 days pattern, the number of hours slept in day 1 is the same as the
one in day 6; between day 1 and day 6 there is an increase and then a decrease in duration of
sleep. This inter-individual variation is determined by the different build up sleep pressure in
healthy individuals and is dependent primarily to the sleep homeostasis. This variance will
impact on different ways the adaptation to night shifts and to longer working hours of differ-
ent individuals.

Under a certain extent, the clock is self-regulated by its genomic functionality. The activation
of the hypothalamic neurons starts with the transcription of the Clock and Bmal 1 genes that
have circadian variations, related to day-night transitions; their products form a heterodimer
(CLOCK-BMALL) that binds to the promotion site of Period 2 (Per2), Cryptochrome (Cry). The
cytoplasmic levels of PER2 and CRY regulate the transcription induced by CLOCK-BMALL1
heterodimer through a negative feedback loop. Besides this auto-regulated feedback loop,
Clock and Bmal1l are also influenced by a secondary control loop, acting on two nuclear recep-
tors, the Retinoid-related orphan receptor (Ror) and the Rev-Erb receptor. While Ror is a transcrip-
tion activator, Rev-Erb is an inhibitor one [46]. PER and CRY reach a maximum at the normal
transition from day to night maintaining the negative feedback loop of the clock and contrib-
uting to the sleep onset. BMALL reaches the maximum at the transition from day to night, at
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waking time. In order to generate the level of BMALI requested for waking, ROR and REV
ERB maxima occur between that of BMAL1 and PER-CRY.

Dark is the physiological stimulus of melatonin, although melatonin increases during the
evening even in blind persons [47]. While its major role is to induce sleep, melatonin has also
other functions such as heat loss or glutathione synthesis inducer [48]. It also influences the
immune response and the glucose metabolism.

Sleep cycles have normal variation during the night: in the first part of the night, there are
more non-rapid eye movement (NREM) periods than in the last part; stage 1 of sleep dimin-
ishes (in percentage time of the total cycle) in the second part of the night and stage 1 is no
more present after the first 4 h of night sleep. During nightshifts or sleep interruptions, the
normal sleep architecture is modified and explains the tiredness people feel, after a working
night, even after an equal number of hours of recovery sleep.

Normal sleep duration: A large European study revealed significant differences between coun-
tries, related mainly to cultural habits than to environmental ones (sunlight or temperature
variation) as winter and summer sleep duration showed no significant variation by country
[49]. On average, adults sleep 7-7.5 h/night [50]. In adults, adjusted prevalence of short sleep-
ers (<5-6 h/night) or long sleepers (>10 h/night) is 0.52 and 0.64%, respectively [51]. Duration
of sleep is influenced by genetic, personality traits and social habits. Long sleepers had higher
neuroticism scores and lower education levels than short sleepers [51, 52]. Short sleepers are
more frequent in adults that have not sleep alone in their childhood, as toddlers or pre-school-
ers [52]. Familial nocturnal short sleepers have been identified in a mutation on the gene
DEC2: in persons caring this mutation, the whole duration of sleep in 24 h is less than 6 h
[53]. Shorter sleeping time was associated with the total time spent sitting and with increased
screen time in a large cross-sectional European survey [54], linking this risk factor with sed-
entary lifestyle and with a long time of computer interaction.

Metabolic effects related to sleep regulation: Hypothalamic clock does not regulate just the sleep-
wake status; it is the central driver for the peripheral clocks correspondents in colon, stom-
ach, pancreas, liver, adipose tissue and muscles: through this integration, certain metabolic
pathways have circadian fluctuation. It is estimated that 10-15% of the gene transcripts have
rhythmically 24-h cycles; besides the genes expression, translational changes have also cir-
cadian fluctuations. There is a normal variation of the peak transcripts during day (e.g. pro-
teins involved in inflammation and hormonal response) or night (e.g. proteins involved in
ribosomal and epigenetic processes such as methyltransferases) [55]. In twin-based genetic
studies, heritability is found responsible for 33-55% of the sleep duration; interestingly, heri-
tability influence increases when twins are living together for a longer period in their life [56].

Besides the central clock influence, there is also an intrinsic circadian variance of the meta-
bolic genes, as response of the Clock/Bmall or Per 2 variation of expression. All hormones
involved in glucose regulation (cortisol, catecholamine, glucagon and insulin) have circadian
peaks. There is significant increase in insulin sensitivity during the early nocturnal sleep and
a returning to the pre-sleep values during the late phase of the sleep [57]. In animal studies,
melatonin decreases insulin and increases glucagon secretion in pancreatic cells; high insulin
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levels, as reached in type II diabetes, decrease the melatonin level [58]. In humans, several
genetic polymorphisms of the melatonin gene are risk factors for IR. A later rise of the morn-
ing melatonin peak is encountered in persons with the GG allele of the melatonin gene and
this time corresponds to the usual timing for food intake. The later than normal melatonin
raise deregulates glucose metabolism, as it counteracts the nutrient-related signals transmit-
ted to the pancreas cells. Other genetic variants, as the MTNRI1B gene variant, increase the
number of melatonin receptors expressed by [3-cells with negative impact on the insulin secre-
tion. Subjects carrying this allele, receiving 4 mg melatonin/day, had, after 3 months of treat-
ment, significantly less insulin secretion and were more IR than controls [59]. Possible future
testing of these genomic characteristics will allow occupational physicians to distinguish the
persons that will have more difficulties in adapting to working in shifts and those that are at
risk of developing metabolism disturbances, including IR.

Negative influences of work schedule on insulin resistance

1.  Short sleep duration. Short-term sleep loss could be perceived as a metabolic stressor: it
increases metabolism but also the anti-oxidant capacity [60]. These adaptations are sur-
passed in sleep deprivation, when major disturbances in hormonal regulation occur.
Glucagon and cortisol are lower after a night of sleep deprivation [61]; there is also a lower
response in adrenaline to hypoglycemia, explaining both the hunger and the fatigue syn-
drome in the day after. The day after sleep deprivation is characterized by both autonomic
symptoms (anxiety, sweating, irritability, hunger) and glycopenic symptoms: dizziness,
blurred vision and difficulty in thinking. After four nights of sleep deficit, the insulin sig-
nal pathway was reduced by 30% in adipocytes [62]. Cortisol levels increase just after one
night of sleep deprivation. Even if the glucose tolerance tested by L.V. glucose tolerance
test was similar with the reference group, the short sleepers had a reduction by 40% of
the insulin sensitivity, both in the first and in the second phases of response [63]. Another
strong argument of the influence of sleep on the IR is the reduction of HOMA-IR after an
increase of amount of time slept by 45 min/night, a rather cost-effective intervention for
prevention of IR [64].

The work time arrangements are very important for maintaining a physiological recovering
sleep. Increased risk for metabolic syndrome was not constantly found in relation to working
in shifts. However, alterations in glucose and lipid metabolism, observed in experimental set-
tings [65, 66] of night shifts combined with a total reduction on sleeping hours (less than 5 h/
day) and adverse nutritional habits [67] significantly increase the risk.

2. Desynchronization of the circadian rhythm. Another consequence of working in shifts is
the shifted circadian rhythm (desynchronization, misalignment). The desynchroniza-
tion increases the effects of sleep deprivation; the insulin sensitivity is twice reduced if
restriction is combined with 8.5 sleep delay (circadian misalignment). After 10 days of
longer day duration (duration of 28 h) a significant increase of glucose, decrease of leptin,
reversed cortisol cycle and an increase of mean arterial pressure [68] have been recorded.
A decrease in insulin sensitivity and leptin secretion are also common [69].

The metabolic effects of the desynchronization on the circadian rhythm have been ex-
plained by the conflict between the disturbed circadian variations of the peripheral clocks
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and the feeding stimulus. In general, peripheral clock shifts at a slower rate than the cen-
tral clock. The circadian variation of different peripheral factors involved in metabolism
regulation such as adipokines [70], pancreatic secretions, PPARy PGCla is supported by
numerous experiments. Besides this circadian variation, their expression is also triggered
by the nutrition intake. For example, leptin plasma levels depend on meal time; irregular
time of nutrient intake is a risk factor for the leptin resistance, a common finding in IR
[71]. Pancreatic cell possesses self-sustained circadian genes and protein oscillations of the
transcription factors clock bmall [72]. PPARY, a regulator of adipocyte differentiation and
secretion and of insulin signal transmission, has circadian oscillations [73] but it is also ac-
tivated by fatty acids. PGCla coordinates genes in lipid and glucose metabolism, the PAI-1
promoter and the thrombocytes activation [30]. It is stimulated, in heart and liver, by fast-
ing [74]. What are the specific interferences between the intrinsic oscillation of expression
of these proteins and the environmental factors (mainly nutrition and light) are currently
a subject of intense research.

Social and psychological factors are other important modifiers of sleep homeostasis and
even of the pacemaker control, with specific markers at the cellular level. For example, in
forced-desynchrony experiments in which the sleep-wake cycle and the associated fasting-
feeding and dark-dim light cycles are scheduled at a longer fau than 24 h, disrupted tran-
scription of the clock genes expression, epigenetic modifications of chromatin, impairment
of the RNA polymerase, modification of the regulation of transcription and translation of
heat shock proteins and temperature-sensitive RNA binding proteins (CIRBP and RBM3)
have been recorded [55].

The higher weight gain of the night eating syndrome is another consequence of the desyn-
chronization of the circadian rhythm. A plausible biological explanation is that the nutrient-
induced stimulus is acting out of the phase of the physiologic oscillations of these proteins.
If, for example, melatonin secretion is delayed, there will be a decrease time between wake
time and circadian melatonin offset phase that will increase the eating behaviour. The modifi-
cation of appetite could also be related to changes in ghrelin and leptin levels in short sleepers,
significantly increasing BMI [75]. Changes in preference for salty or high carbohydrate foods,
irregular meals and snaking behaviours [76] have also been reported.

3. Sleep disruption is well studied particularly in sleep apnea, but in this specific sleeping
disorder the intermittent hypoxia was the core mechanism for the explanation of the
majority of the cardio-metabolic influences.

During the night shift, sleep disruption cannot be avoided. It certainly affects the quality of
sleep and the sleep architecture (the proportion between REM and NREM cycles and their
duration). Sleep (particularly REM cycles) activates transfer from the short- to long-term
memory and allows, from the occupational perspective, to integrate new tasks of the job;
therefore, time to recovery is an important factor influencing the stress level and the employ-
ees’ productivity. Response to meaningful stimuli is different during sleep: for example, a
person will wake up to a lower voice stimulus while hearing his own name versus hearing
someone else's name [77].

The irregular sleep-wake cycle has been associated, in an ageing population, with higher car-
dio-vascular risk, independent of other risk factors. The metabolic consequences of frequent
sleep disruption are similar to those of sleep deprivation.

Sleep latency may become problematic after frequent disruptions of the sleep and this affects
the duration of sleep after the shift, acting in synergy with the short sleep duration.
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Clinical evaluation: Anamnesis should focus on the duration, difficulty in sleep initiation and
on the napping habits. Complaints such as diminished intellectual performance, tiredness,
loss of interest, reduced level of attention or concentration on tasks, increased number of mis-
takes and work accidents should always raise the awareness about a possible sleep disorder.
Dangerous habits, such as smoking, alcohol and auto-medication for sleeping pills might be
the clinical manifestation of the sleep problems.

In clinical practice, a structured interview is very helpful for all employees at risk. In general,
the following items are investigated: bedtime (bedtime resistance, sleep onset delay), sleep
behaviour (amount, snoring, leg movements, number of waking episodes) and morning wake
up (time, self-induced, sleepiness during the day). The sleepiness level, for example, can
be evaluated using different scales. The extreme chronotypes are assessed with the Horne-
Ostberg morningness-eveningness questionnaire [78]. The major items used in this question-
naire are: time of getting up and of going to bed, level of alertness, the best interval during
the day for occupational or recreational activities and the perceived difficulty to perform a
certain activity at different hours. A sleep diary for a minimum 2 weeks is a very good tool for
monitoring sleep duration, day or night distribution, weekly distribution, onset and wake up
time. The non-recuperated sleep debt might be the underlying cause of the complaints.

Determination of the specific sleep pattern (periodicity of sleep duration waxes and wanes)
would be ideal for pacing the shifts. The maintenance wakefulness test is sometimes necessary
to assess the ability to stay awake in soporific conditions (quietness, dim light, confortable
temperature). It is measured using the polysomnography method under standard conditions
[79] and is an objective measure of the inability of some patients to maintain normal alertness
during the daytime.

The first step in any sleep disorder without organic substrates is to eliminate contextual fac-
tors for the sleep latency or delayed sleep onset. Sometimes, just social adjustments or intro-
duction of the basic recommendations for an efficient sleep routine will be enough (relaxing
activities 1/2 h before going to sleep, avoid TV, computer screen light, avoid intense physical
activities 3 h before going to bed, avoid caffeine containing beverages in the second part of the
day, etc.). In other cases, avoiding shift work become mandatory, at least for a certain period
of time, enough for recovery.

A special issue is related to the existing diabetes or cardio-vascular disease that might be
aggravated by this working schedule. In some countries, national regulations allow the occu-
pational physician to demand the employer another kind of working time. Whenever this is
possible, it seems to be the best option.

3.3. Stress

There are many definitions of stress. From the biological perspective, the process underlying
stress is initiated by stressors and implies a stress-response (bodily reaction to stress, both
psychological and physical) that also creates an emotional impact. If this impact is emotion-
ally positive, the perception is of a positive or motivational stress; the negative emotional
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impact defines the distress. In response to chronic stressor stimulation, activation of the
hypothalamic-pituitary-adrenal axis and of the sympathetic nervous system increases cor-
tisol and adrenaline systemic levels, heart rate and blood pressure. These biological effects
have been used to measure, objectively, the level of stress. Chronic high levels of counter
regulatory hormones (cortisol and adrenaline) are a plausible biological explanation of the
insulin resistance related to stress. Indeed, in individuals with metabolic syndrome, levels
of cortisol metabolites and catecholamine are found significantly higher than in controls,
with a reduced cardiac frequency variability related to the higher sympathetic tonus, and
high levels of inflammatory markers (protein C and IL6); the psychosocial factors are esti-
mated to explain around 13% of these effects [80]. Negative emotions have an acute impact
on the inflammatory and vasoconstrictor tonus; an interesting comparison between acute
myocardial infarction precipitated by a stressful event and the ones without a distinguished
negative event showed a significantly higher monocyte chemoattractant protein-1 (MCP-1)
and endothelin-1 (ET-1) in the first group [81]. Distress also influences the spontaneous indi-
vidual strategies to cope with stress, leading to unhealthy behaviours such as smoking, bad
nutrition, low physical activity and addictions [82].

Occupational stress is considered the second most common work-related health problem,
affecting 28-40% of the workforce [83, 84]. Several conceptual models have been developed
to analyse the level of occupational stress. The theory of Karasek et al. based on the job
demand and the control power or autonomy [85] focuses mainly on the personal control and
short-term stressors. Siegrist et al. [86] created a model based on the effort -reward balance,
with more emphasis on social equity and on long-term perspective [87]. A third model, the
job demand-resources model, has been proposed by Bakker and Demerouti [88], challeng-
ing previous approaches for treating the diverse working conditions in a similar and general
way; this model considers that even if job demands are relatively high, they will not generate
distress if the organization provides the functional frame for achieving the goals, reducing
by that the physical and psychological cost of the employee. Even if there are certain over-
laps in these models, their focuses are different: while the Karasek et al.'s model focuses on
the psychobiological impact on the threatened control, Siegrist et al. changed the accent on
the threatened reward and Bakker and Demerouti have highlighted the threatened support.

In clinical research and practice, the measurement instrument of the perceived stress is
the questionnaire. Depending on the conceptual model used, the items are different: for
the first model, the quantity of work, the time constraints, the autonomy in making deci-
sions, including the creativity and the possibility of skills development are the main items.
The effort-reward model uses questions to assess the time constraint, the responsibility,
competitiveness and fairness of treatment inside the organization, the job promotion per-
spectives, respect and esteem, job status, security of employment and external motivators
(adequate salary). The demand-resource model claims a specific analysis by the type of
activity and organization resources and hence, there is no a general questionnaire pro-
posed. These instruments have been enriched, in certain studies, with specific items related
to sleep disorders, fatigue, sufficiency of recovery time, and posttraumatic stress (the psy-
chological injury risk indicator) [89], and they continue to evolve, creating much difficulty
in the comparison of data.
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Occupational stress is closely related to job dissatisfaction. Job satisfaction has a multitude of
determinants, from job content, to values and leadership of the organization, management
style (participative or authorship) and organizational culture (supportive or punitive, lead-
ership role model, carrier paths definition, co-worker support, salary benefits, recognition,
work-life balance, etc.). Nowadays, when competitiveness demands frequent improvements
in the organization, proper change management processes became increasingly important in
maintenance of the job satisfaction. Change is stressful if there is not enough planning, sup-
portive leadership and if it is very frequent, creating the feeling of instability [90]. It is the
management duty to find possibilities for job enrichment, job enlargement or job rotation in
the process of change to increase the internal motivation and the meaningfulness of the job.
But the rapid development of work and constant training create high pressure on employees
and reduce family and recovery/recreational time, no matter how motivated the employee is.
It can be only partially compensated, sometimes, by a perceived increase of the quality of fam-
ily time through the actualization of the new skills in different social contexts.

Employees quit managers, not companies but they also leave if there is a misfit between their
competencies and skills and the tasks and goals requested (poor recruitment process), if there
is role ambiguity or too little decision power. Work time arrangements have several aspects
in which the management of the organization can intervene to reduce stress and to increase
job satisfaction and productivity such as shift work scheduling, number and flexibility of
the work hours and overtime. By simply forward-rotating the shift system, the mean num-
ber of days on which the workers reported sleepiness, the heart rate at rest and the systolic
blood pressure decreased significantly [91]. Longer working hours lead to increase in smok-
ing, drinking and weight gain [92], affect the need to recovery time and create psychological
distress [93]. The Karoshi phenomenon (‘death from overwork’, in Japanese, associated with
more than 60 h/work month) is rarely recognized as such in western societies [94], but the
silent, progressive association between insulin resistance and stress might be, interpreted, in
fact, as part of the same picture.

Particularly in services, flexibility in both time and location is a new way of working that
shifts the organization from standard, repetitive procedures to project-based short-term activ-
ities. In certain developed countries, such as Sweden, only 16% of jobs are regulated in terms
of time, space, process flow and coordination, performance evaluation and peer interrelation,
with differences between private (more flexibility) and public sectors, activity domains (ser-
vices more than production) and gender: women more frequently employed in positions with
higher levels of regulation than men [95]. Flexibility has certain advantages for stress reduc-
tion: it fulfils the need for autonomy and decision empowerment and gives the employee the
perception of the self-determination of his working time, in terms of duration and daytime
distribution. On the other hand, flexibility creates an opportunity for the employee to stay
in a permanent ‘switch on” work activity, predisposes to isolation, lack of supervision and
peer support and reduces the development of the interpersonal skills and relations. These
can lead to burnout or to unhealthy behaviours (e.g. snaking, increase consumption of sweet
beverages, smoking) [96]. Family working balance is more and more important in dual-career
couple societies and effort recovery time and psychological detachment from work are central
in maintaining this equilibrium.
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Relationship between IR and occupational stress: To answer this question, a comprehensive sys-
tematic review [97] of the prospective studies linking stress and metabolic syndrome found
a positive relation. Gender seems to be important in terms of stressors: for women, the main
risk factor was job strain, whereas for men the feeling of justice at work was the main protec-
tive factor. When assessing the individual components of the metabolic syndrome, weight
gain was inconstantly associated with job stress, but low justice at work was associated with
high triglycerides in men and job strain with high cholesterol in both sexes. Development of
diabetes in men was in direct relation with higher demands. Job insecurity and low feeling of
justice in men and effort-reward imbalance in women were associated with an increased high
blood pressure risk. Low effort and low engagement lead to increased dissatisfaction towards
job and in medium term might lead to a certain degree of depression. At the opposite end,
the low effort and low engagement are overcommitment and this attitude also amplifies the
adverse health effects; overcommitment is expressed by a continuous thinking of work dur-
ing the normal social/relaxing time, with an impossible switch off from work. From psycho-
logical perspective, it underlies the need for approval and recognition at work [98]. The most
frequent manifestations of overcommitment are burn out, psychological distress, musculo-
skeletal complaints and self-rated poor health [99, 100]. In a large Dutch study, overcommit-
ment increased by more than 20 times the risk of emotional exhaustion in workers recording
an imbalance between effort and reward compared to those without overcommitment [101].

Direct life-threatening jobs (policemen, firefighters, sailors) are well-known stressing condi-
tions. Policemen has a high score in demand-control-support scale and in the effort-reward
imbalance scale and these scores could explain the more than doubled OR of metabolic syn-
drome, particularly for the hypertriglyceridemia component [102, 103]. Working in confined
spaces is another well-recognized stressor: after only 5 months of sailing around the world,
in a rather small ship with only 16 persons an equipage, BMI, HbA1C, basal insulinemia
and triglyceride level [104] significantly increased. In these particular working conditions, the
circadian rhythm modification, the changing working environment, the rapidity in decision
process, the loss of control on own private life and private activities and the anxiety in front
of unknown future conditions were considered as additional stressors.

But occupational stress does not require only extreme conditions. A large British study, includ-
ing more than 10,000 civil servants, using the demand control evaluation method in repetitive
measurements, concluded that more than 14 years of chronic stress exposure increases the
risk of metabolic syndrome by two in men and by five in women [105].

If job might be stressful, nevertheless loosing job or job insecurity is another very stressful
event. This association is supported by many studies [106-108]. Moreover, the relationship
between the numbers of financial negative events in one's life was independently related to
insulin resistance in a large, general population study in Finland [109].

Health risk factors (smoking, drinking, low physical activity, increased BMI) are more fre-
quent in public sector employees perceiving low rewards or low occupational effort [89].
While low-reward perception is intuitively link with dissatisfaction, low effort should
be expected to generate the opposite; however, in a large-scale meta-analysis, it has been
found that low effort and low engagement reduce the job satisfaction and increase the level
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of depression [110]. These occupational stressors generate coping behaviours for the job in
satisfaction and depression. However, in both prospective and cross-sectional studies, the
strength of the association could be minimized by the variety of individual reactions to stress,
reducing the statistical significance for each behaviour.

Stress and nutrition relationship: As nutrition is so important in the insulin resistance phys-
iopathology, the effect of stress on eating behaviours has been largely studied. In an ideal
homeostatic balance, appetite and eating should be driven by the internal eating cues (hun-
ger and satiety). But food is also a basic primary reward and in our food abundant modern
society, numerous other external factors trigger eating. Emotional food choices are certainly
influenced by the level of the stress hormones; other factors, such as gender, age and cultural
modulates this behaviour. Female tends to be influenced more by the negative emotions. For
example, in young women, binge eating has been related to executive function impairment
such as cognitive impulsivity, insufficient planning and higher levels of cortisol release in
relation to stressors. The tendency towards depression is also high among them [111]. On the
contrary, men are increasing their portions, when experiencing positive emotions [112].

Stressed students and adolescents generally eat less healthy [113], and this attitude is also
more influenced by negative emotions [33]; body image is the main concern [114] at this age
that opposes the emotional food intake. Adults may improve emotion control and, in general,
increase the health concerns about food; in this context, in healthy subjects, the positive emo-
tions become more powerful in leading eating behaviour. Apparently, even liking for specific
taste changes with age: salt liking increases and sweet taste decreases [115]. Emotional eating
is frequently related to sweat taste liking that is more expressed in women [115, 116].

Stress and eating dysregulation or a poor differentiation between internal eating cues (hun-
ger, hypoglycaemia) and external stressors are closely related and may be expressed in dif-
ferent personalities either as overeating or as fasting. Eating dysregulation is more frequent
in persons having difficulties of identification own feelings and emotions (alexithymia) [117].
High-caloric foods (snacks) are convenient food for this type of behaviour; indeed, in experi-
mental induced stress, people often consume more sweet fat foods than usually [118]. There
is a biological explanation of this consumption, as such foods increase the serotonin level
that improves mood. The mood improvement creates a positive, but medium- and long-term
unhealthy, feedback loop, that contributes to permanentize the behaviour. Emotional eating
has been explained by inadequate parenting practices during childhood: an increase control
and restriction of certain foods for fear of weight gain (the ‘dietary restraint model') or usage
of foods to emotionally comfort (‘affective state model') are influencing the adult emotional
eating and create a significant role for the food-reward behaviour in adults [119]. Recent stud-
ies highlighted the genetic role: an increased number of central dopaminergic receptor 2 and
a melatonin receptor allele are a risk factor for emotional eating and energy intake under
stressful conditions [120, 121].

Even if link between stress and insulin resistance seems to be well argued by the existing
data, some limitations of these studies should be highlighted. The comparability and repro-
ducibility of data are difficult because there are a variety of instruments used to measure
stress. Another limitation is that most of these studies (particularly the large ones) are studies

117



118 Occupational Health

from the public sector, and might not be fully transposed into the private sector, where com-
petitiveness might be higher and job employment less predictable. Even less is known about
small or family enterprises that have specificities in organization, human interrelation and
high interference between family and occupational stress. Personal (non-published) experi-
ence with local small-medium size firms showed that where there is tendency of preferred
employment of relatives, there are additional stress factors, work inequities and general level
of stress perception inside a firm.

Fortunately we still have large prospective studies confirming the risk between different com-
ponents of the metabolic syndrome and stress perception. Even so, the methodology of these
studies could be challenged: in many studies, there is no follow-up of the drop off (quitting
the job, for example, because of the high stress, weather there is a job demand/job control
induced distress or an effort-reward imbalance). If we would have the methodology to esti-
mate in a proper way the healthy worker effect maybe the risk will be even higher, but this
a common bias with all occupational risk hazards. When assessing the nutritional effect of
job stress, almost all studies examined the increased in BMI and none have considered or
measured the dual effect of job stress on increasing or decreasing weight. Hence, we cannot
conclude whereas this would influence or not the final result.

Clinical approach: There are many types of questionnaires used to evaluate the level of stress.
Selecting the most suitable instrument for an organization is sometimes difficult and involve-
ment of psychologists and human resources specialists might be of great help. In individual
assessment, the detailed anamnesis, the working time and the perceived complexity of job
demands are more easily revealed during the consultation. As in other occupational medi-
cine consultations, attention should be paid to repetitive group complaints that underline a
common organizational problem. Collaboration with the line managers and human resource
management in a stress reduction programme is essential.

Health status also influences the employment choice and the occupational specialist has a
role in modulating this choice. For example, fatigue is one of the reasons people quit shift
work and organic causes should not be omitted before claiming stress as the causative factor.
Clinical examination and exchange of medical information with the general practitioner are
beneficial in finding the best possible solution for the employee.

3.4. Chemical hazards and air pollution

Assessing the health impact of toxic exposure is an important part of the occupational medi-
cine practice. During the past decades, industrial exposure to chemicals has been gradually
reduced in many countries by better safety measures, but low level constant and long-term
exposure are still a matter of concern for many industrial and service workplaces. Occupational
exposure to heavy metals occurs in many industries not only in the metal industry (mainly
from electric air furnace or welding), metal refineries, battery production, colorant and pig-
ment industries, smelter operations, radiator repair shops, mining, construction, but also in
the modern days in the recycling industry and copying machine chambers. Indoor pollu-
tion and environmental exposure (from drinking water, outdoor pollution) are other possible
sources of particles and chemical exposure linked to insulin resistance.
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Heavy metals: Numerous studies indicated an association between heavy metals and insulin
resistance (cardio-vascular diseases and diabetes) [122-127] explained by their direct effects
on ROS production and inflammatory mediated cellular and systemic damage, decreased
mitochondrial function with reduction of the capacity for fatty acid oxidation, inhibition of
lipoprotein lipase in adipocytes and B-cells destruction [128]. Maternal gestational diabetes is
also increased by heavy metal exposure [129].

Arsenic is well known for its carcinogenic, skin and neurological action. Arsenic epidemio-
logical data about diabetes and cardio-vascular effects is quite extensive and comes from
very different countries, both developed and under developed ones [130, 131]. Industrial
activity and drinking water are the major source of exposure [132]. In drinking water, levels
higher than 150 mg/L are positively associated with diabetes. Lower drinking water levels
gave contradictory results [133, 134] in different studies, most probably needing a longer
term exposure to produce the negative health effects. Arsenic is a highly reactive metal.
Inside hepatocytes, the methylation of arsenate and arsenite generates monomethylarson-
ate (MMA) and dimethylarsinate (DMA), the latter being less reactive and more rapidly
eliminated in urine. Metabolomics techniques revealed 103 urinary and 32 plasma metabo-
lites associated with the urinary arsenic level. Interestingly, metabolites related to energy
(ATP) production were common in diabetes and non-diabetes individuals, although the
energy generation is different at the cellular level, insulin is active or if there is an IR. There
were also other compounds affecting the citric acid cycle or the amino acid metabolism
that were specifically modified only in diabetes, supporting the influence of arsenic on the
diabetes status [135]. Under moderate environmental arsenic exposure [136], high inor-
ganic urinary As and urinary DMA excretion were associated with high diabetes incidence;
higher MMA had an inverse effect. Experimental data also supports an action of DMA on
adipocytes (reduction of the insulin signal) and on beta cells apoptosis. Exposure burden,
the type of arsenic compounds but also polymorphisms of arsenic (III) methyltransferase
gene (AS3MT) [137] are relevant for the relation between MMA and DMA and nutrition,
particularly on folate intake.

In animal experiments, arsenic has many pathophysiological effects related to insulin resis-
tance: it reduces the intracellular insulin signal by suppressing the expression and phosphory-
lation of protein kinase B (PKB/Akt) and by direct inhibition of the Akt pathway [138]. Arsenic
affects hepatic glucose output, increasing gluconeogenesis and up-regulates genes involved
in oxidative and inflammation processes. As other heavy metals, arsenic causes mitochondrial
toxicity reflected by the decreased level of the mitochondrial deacetylase, of FOXO 3a, ionic
transport and membrane potential, decreased activity of manganese superoxide dismutase
and increased reactive oxygen species [139]. Arsenic activates stress sensitive signalling path-
ways initiating pancreatic cell apoptosis [140] and oxidative stress in liver cells [141]. Arsenic
has also a pro-thrombotic action and acceleration of atherosclerosis explaining the cardio-vas-
cular effects [142, 143].

Mercury (Hg): Cross-sectional and prospective studies showing increases prevalence of
diabetes [144, 145] in people exposed to Hg, which are not confirmed by others [146]. Hg
is a very reactive metal: it interacts with the -SH groups of different enzymes, antioxidants
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(glutathione), and even with amino acids. Substantial experimental data concluded that
Hg has both direct pro-oxidant effects and a capacity to reduce the antioxidant defence
mechanism [147]. These characteristics have been confirmed in high occupational exposure
[148, 149]. Hg reduces gluthatione, superoxide dismutase, catalase and thioredoxin reduc-
tase [150]. Denaturation of proteins increases the endoplasmic reticulum stress, initiating
apoptosis. The inflammatory status is materialized by the increased levels of IL4, IL6, IL7
and TNFa and IFNy [150]. Apart from these systemic effects, Hg has also more specific
effects related to IR development: Hg has a direct toxic, pro-apoptotic effect on B-cells
[151]; it decreases the insulin effects [152] and induces apoptosis in adipocytes.

Other heavy metals have also been involved in metabolic inflammation. During the cellular
immune response, it was demonstrated that radicals induced by lead (Pb) disrupt the tran-
scription signalling pathway mediated by the mitogen-activated protein kinase, nickel (Ni)
induces the NLRP3-ASC-caspase 1 and As induces tyrosine kinase Src. The nuclear factor
kB is activated by Pb, Ni or Hg with an increase in gene transcription for early inflammatory
cytokines, such as Interleukin 1, interleukin 6 and tumour necrosis factor. Some metals, such
as cadmium (Cd), can activate an inflammatory response through tissue damage induction
mediated by free radicals, which results in leukocyte recruitment and cytokine secretions.
Inflammation generated by metals can be reduced by metallothionein that has the ability to
scavenge free radicals and bind toxic metals through the release of Zn and oxidation of SH
groups [153].

From my previous personal clinical experience, in the Occupational Medicine Clinic of the
Colentina University Hospital in Bucharest, I can confirm that workers from a lead battery
factory, currently closed, admitted with saturnine colic, that had heavy Pb exposure, pre-
sented almost constantly a reversible hypertension syndrome.

Heavy metals and smoking: Smoking habit is one of the most important sources of cadmium
in the general population. In fact, reduction of cadmium levels in the general population
has been attributed to the efficiency of the anti-tobacco campaigns and policies [154]. Lead,
nickel and chromium are also found in the tobacco smoke at significant levels. The relation-
ship between smoking and diabetes is grounded on large epidemiological studies [155, 156].
Mechanisms such as impaired peripheral glucose uptake, oxidative stress, metabolic inflam-
mation [157], and retention of the inhaled high concentration of metals (As, Al, Cd, Ni, Hg
and Pb) [158, 159] have been described. A synergic effect of occupational exposure and smok-
ing was found in smelters [160] or mining workers [159]; the common proposed pathological
mechanism is the reduction of the anti-oxidative defence [160] or the increased retention of
the heavy metals.

Other toxicants: Epidemiological studies brought the attention on other environmental
toxicants such as persistent organic pollutants (POP), endocrine disruptors, or substances
involved in the toxic oil syndrome (presumably aniline). POP is a generic term for a variety
of chloride or bromide compounds, including pesticides and dioxin. Longitudinal studies
showed that persons with high basal level of blood POP are at increased risk for diabetes.
Studies that have also monitored the PCB were able to exclude the non-reverse effect of
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diabetes [161]. The stronger evidence of these associations came from occupational exposure
studies: high accidental environment contamination [162] increased the relative risk of dia-
betes and of cardiovascular disease. Non-accidental occupational exposure in cohorts from
12 different countries also confirmed the relationship [163]. Bisphenol A is also a POP, well
known for its endocrine disruptor effects; besides other negative effects, the rate of gesta-
tional diabetes is increased in women with a higher blood level [164]. Toxic oil syndrome-
registered patients have threefold increase in prevalence of diabetes, and higher incidence of
metabolic syndrome [165, 166].

The intimate mechanism of these associations is not completely found and most probably has
certain specificities according to the particular substance. Many pathological pathways have
been implicated: the increased accumulation of abdominal fat [167], inflammatory markers
[168], adipocyte cytokines, TNFa and nuclear transcription factor kappa B (NF«B) [47], uric
acid [169]. As a direct effect on the insulin signal, in animal experiments, perfluorooctane sul-
fonate inhibits the insulin Akt, signal leading to insulin resistance [170].

Particulate exposure: Air pollution, particularly fine and ultrafine particles, has been related
to the acute incidence of cardio-vascular events and asthma attacks from inflammatory,
oxidative mechanisms and pro-thrombotic mechanisms activation [171]. This correlation
remained consistent after exclusion of possible confounders (education level, work expo-
sure, alcohol, vegetable and fruit consumption, smoking or physical activity) [172]. Initially
described for cardiovascular effects [171, 173], the particulate exposure includes now
also the increased risk for diabetes [174, 175] and for non-alcoholic steatohepatitis [176].
Particulate matter (PM) is generally a subject of environmental health, and exposure during
the day is very variable depending the microenvironment (home, kitchen, policy of smok-
ing indoor, traffic, general level of city pollution control, occupation) [177]. However, there
are also many workplaces were PM10 (the respirable component), PM2.5 (fine particles)
and the PMO0.1 (ultrafine particles) have still high values. Road transport, energy production
and distribution, waste as well as domestic exposure (cooking) are major sources in Europe
[178]. Photocopiers centres, sick buildings might also have PM10 and PM2.5 above than
permissible levels.

Large cohort studies in North America showed that a 10 g/mm?® increase in PM2.5 was associ-
ated with 13% increases in hypertension and with 18% increase in diabetes-related mortality,
concluding that current PM 2.5 US standards are too high for the long-term exposure and
should be reduced [179].

In different countries or regions, the proportion and the composition of air pollution differ;
in a China study, fine particles bound polycyclic aromatic hydrocarbons (PAH) and this char-
acteristic might have a cumulative effect on IR, as it has independently associated with this
risk [180]. PAH is an environmental pollutant but exposure is increased in occupations that
involve bitumen and asphalt manipulation, in foundries, distilleries, painting industry and
other manufactories [181, 182]. Firefighters are also exposed to significant levels. Smoking is
another important PAH source and, therefore, efforts to reduce this habit in workers occupa-
tionally exposed are highly recommended.
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The particulate matters IR pathophysiologic mechanisms are rather similar to the ones involved
in heavy metal exposure: obesity risk increase [183], enhancement of inflammation, with higher
plasma levels IL8, ICAM-1 or eosinophilic cationic protein [184], endoplasmic reticulum stress
and insulin signalling interference in a dose-response manner [172]. Reduction in antioxidant
defence is supported by both experimental on cell lines and from the increased effect on per-
sons with GSTM1 null alleles [184]. Disruption of metabolic genes has also been reported [185].
Several studies proposed a link between genetic variants of ABO locus; particulate exposure
and IR risk [186]. When occupational exposure to particles (particularly to asbestos, weld-
ing fumes, respiratory irritants) was added to the epidemiological model, the risk of group
O subjects was enhanced [187]. There is no conclusive explanation about this association, but
ABO antigens are expressed also on the von Willebrand factor, presumably increasing the pro-
thrombotic and chronic inflammation risk [188] and the ABO locus is related to the E-selectin,
ICAM-1 and TNF-a blood level [186].

Cardio-vascular and ECG modifications: Controlled particulate exposure showed high sys-
tolic [189] (or high systolic and diastolic increase [172] according to the type of particle),
decreased of blood plasminogen and thrombomodulin, and an increase in the inflamma-
tory markers: CRP and serum amyloid [190]. Diesel exhaust double-blind experiment mean
peak effect on systolic blood pressure increases between 30 and 60 min. after exposure and
remained high 24 h after, independent of metabolic syndrome previously existing compo-
nents. Interestingly, in this experiment, the increase in blood pressure was not related to
perception of exposure [189]. Persons with metabolic syndrome exposed to ultrafine par-
ticles and GSTM1 null allele are particularly at risk of altered repolarization and increased
QT duration [191].

Clinical approach: Indoor air pollution measurement is part of the occupational safety pro-
cedures and whenever data are available there should be transmitted to the occupational
physician. The detailed occupational anamnesis, symptoms, clinical examination and existing
exposure indicators orient the medical conduct.

For heavy metals exposure, biological monitoring is recommended in workplaces or occu-
pations at risk. The biological monitoring is included in the national recommendations for
occupational medicine practice in many countries. The limit values of the exposure indicators
are defined for chronic poisoning. On what concerns the metabolic risk, there is no threshold
limit established yet and general population data suggest that lower limits than those for
chronic poisoning would be a reasonable approach. We cannot conclude this topic, until well-
designed studies to address this specific objective are conducted. On the other hand, until
these studies are available and taken into consideration the increasing incidence of insulin
resistance worldwide, efforts to reduce this non-classical risk factor should not be postponed.

A special concern is related to the maternal and foetal risk and to the gestational diabetes.
Ideally, pregnant women should not be exposed to chemicals; if environmental contamina-
tion is not easy to avoid, at least the occupational one should be limited. Besides the negative
effects of chemicals on the foetus development, the increased risk of gestational diabetes adds
unfavourable short- and long-term consequences.
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4. Workplace interventions

Asinsulin resistance implication is better understood, and its prevalence increases worldwide,
the number of interventions that have been published in last decade has also increased. Most
of them, even if they directly target insulin resistance are better known as workplace wellness
programmes. In countries were private insurance is paid by the employer, they could be a
mean to reduce the insurance plans; in others, where work-promotion activities are more and
more valued by the companies, they are conducted either as a channel to encourage individu-
als to take preventive measures through education and screening or as employment-based
activity to promote health behaviours and disease management, such as stress management,
adjustable work station to reduce continuous sitting, team support groups and cafeteria/can-
teen provision of healthy food initiatives. Although very diverse, there are however some
general characteristics of these interventions:

1.  Assessment of the health risk according to the working conditions. Risk assessment is always
the first step as the intervention has to be meaningful for the organization and should
reflect the specific issues of the employees. Working conditions and health-related habits
should be analysed, as multi-component interventions have given better results [160].
Sometimes, just screening programmes initiated inside the company increase awareness
and initiate individual actions [161]. In works with high aerobic workload, a low cardio-
vascular fitness is a physical risk factor and a stressor. Increasing the aerobic fitness by
initiating an exercise training programme was able to decrease the basal heart rate, the
BMI and the inflammatory markers (high sensitivity protein C), to increase work effi-
ciency and to reduce stress related to work overload. Sedentary behaviour has benefited
from different ergonomically interventions [162, 163]. Some studies have emphasized the
benefit of sitting interruption during the working day; efficiency of short 1-2 min every
half hour of sitting break was better in terms of metabolic syndrome criteria compared
to the two 15 min breaks per workday [164]. In certain circumstances, cumulative risk
factors are encountered: for example, seafarers are recognized as a profession with high
incidence of metabolic syndrome. An intervention including healthy cooking training
for ship cooks together with improvement of the ships fitness facilities and education
(anti-smoking, individual exercise, extra health checks) led to a decrease in sugar intake,
increased physical fitness scores and a significantly decrease in prevalence of the meta-
bolic syndrome [165, 166].

2. Obtaining the maximum support of the management team. These interventions are changing
behaviour interventions; they imply not only financial cost but also time allocation, orga-
nizational changes, etc. If management is not convinced and does not actively supports
the programme, making it part of the organizational culture, the chance of achieving the
proposed results is considerably reduced. Presenteeism, defined as being present at work,
but with a limited performance in some aspects of job related a health problem, is often
a high hidden cost for employers. Improving the general health status and well-being of
their employees could be, therefore, perceived as a valuable investment. Stress manage-
ment programmes, in particular, need specific organizational behaviour assessment and
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a proactive participation of the line and human resource management. Of course, there
are some universally interventions for mental health [167], but they should be aligned
with other managerial and organizational initiatives [168].

3. Proper preparation and communication inside the company: Ideally, some representatives
of the beneficiaries should be involved in preparation of the intervention, for present-
ing their needs and for choosing from different possibilities of implementation the best
suited for them. Communication of the aim, the means and the expected results is neces-
sary before, during and after the intervention. It is reasonable to consider that employ-
ees are in different stages of motivation for change. Therefore, stage-based intervention
for non-intenders, intenders and actors (people who have already taken action towards
changing behaviour) could be more effective [169, 170]. Barriers to adherence and com-
pletion of the programme are better solved in a participatory approach [171].

4.  Adapted tools: There is no one solution for all organizations. For some, the online sup-
port is possible and is part of their working culture; in other organizations, group or
individual discussions are more effective. Computer-based interventions have a better
reach, particularly in larger organizations. A Cochrane systematic review on interactive
computer-based interventions for weight loss or weight maintenance in overweight or
obese people found that such interventions significantly reduced body weight [172].
Combined systems with face-to-face and computer/telephone interactions are also used.

5. Team work, from the first steps of design until results evaluation. Nobody can
expect that a transformational change can be proposed and delivered solely by
the occupational physician, but it is desirable that he is an active member of the
team [173]; psychologists, ergonomists, nutritionists, exercise trainers, IT and
communication specialists, etc. are needed, according to the scope of the inter-
vention. Concerning risk reduction of the metabolic risk, nutrition is a tradi-
tional risk factor for insulin resistance and trained dieticians should be involved.
Nutrition knowledge make people less likely to be hypertensive compared to one
with low level of healthy nutrition [174] and when combined with a physical activity
programmes [175], and facilitated access to healthy food, become more effective [176].
Workplaces are excellent settings for health promotion programmes, joining all these
conditions together, if there is managerial commitment and support.

5. Conclusions

The minimum requirements for a health issue to become an occupational medicine subject are
a proven relation with the working conditions, and a benefit from a working place interven-
tion. This chapter had provided arguments that insulin resistance has both characteristics. It
has, however, a specificity, that in some countries had brought benefits for including it in the
occupational services and in others have been an obstacle: insulin resistance shares both ele-
ments of the classical health protection and of the health promotion activities.
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In terms of health protection, insulin resistance is related to medium or even low exposure
to air pollution (particles, solvents) or heavy metals. The biological monitoring reference
for insulin resistance is not yet defined, making difficulties in interpreting field data. Using
the general population assessments might be a solution, but there is clearly a need for well-
designed research in this area to reach a valid conclusion. Insulin resistance is also related to
other work hazards: work schedules, sedentary behaviour and stress. Concerning the work
schedules, we benefit of many data, experience and general recommendations about working
on shifts; flexible working time is a new challenge and probably needs more individual solu-
tions. Occupational stress is recognized as one of the most important risk factor of the modern
society and, even if it is more in the occupational psychology field, it has to be integrated in the
occupational medicine service, as many other medical conditions, except insulin resistance, are
aggravated by stress.

In terms of health promotion, prevention of insulin resistance and its major consequences
(the cardio-vascular disease and type-2 diabetes) are perceived as part of the healthy life-
style and well-being programmes. Healthy nutrition, smoking cessation, physical activity and
sleep hygiene are the pillars of these programmes. The appropriate and culturally adapted
design increases the adherence to these programmes; their real success is the integration of
the healthy behaviours and the reduction of obesity and insulin resistance-related mortality.
Management support is needed in the preliminary phases (approving and promoting the
programme) but also during the implementation phase, as many of these activities request
working condition adaptations. Better employee engagement is obtained by involving them
from the early steps of the programme.

Therefore, assessment of the risk, screening and workplace intervention programmes to reduce
insulin resistance incidence are part of the occupational medicine activity and should be included
in the occupational health service provision. Further research to develop tools for on appropri-
ate individual and organizational assessment and strategies for interventions is needed.
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