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v

The book you are about to start reading will no doubt prove to be a profitable 
investment in reading time and money.

That stress has significant individual, organisational, and macroeconomic 
costs is now widely accepted. Individuals bear human costs such as death and 
grief, emotional strain, reduced quality of life, or reduced relational quality 
with family. Work organisations bear costs related to absenteeism, presentee-
ism, staff turnover, loss of quality, and poor social cooperation. Public health 
systems bear financial costs of psychosocial risk-related diseases and disorders, 
be they mental (depression, anxiety, sleep disorders, etc.) or somatic (in par-
ticular, cardiovascular diseases and musculoskeletal disorders, not to mention 
diabetes or cancer). All in all, the estimated costs of stress are tremendous: 
€617 billion each year in the European Union in a EU-funded survey (Matrix, 
2013), or $200–300 billion in the United States (Blanding, 2015).

Such amounts probably explain why the literature on stress is pervasive 
and ubiquitous. As a scholar in burnout, exhaustion, and organisational 
health, I would say popular books usually suggest lists of recipes and tips to 
overcome stress on an everyday basis. Consulting books offer intervention 
strategies for organisational life. Academic books try to define, to circum-
scribe, or, on the contrary, to expand the concept, or to understand how 
stress impacts decision- making, organisational climate, and quality. Those 
destined for posterity emit compelling theoretical propositions or models, 
such as Seyle’s The Stress of Life (1956), Siegrist and Wahrendorf ’s Work 

Foreword1

1 Co-editor of the French Psychosocial Risks dictionary (Zawieja, P., & Guarnieri, F. (2014). Dictionnaire 
des risques psychosociaux (pp. 882-pages). Paris: Le Seuil.)
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Stress and Health in a Globalized Economy: The Model of Effort-Reward 
Imbalance (2018), Karasek’s Healthy Work: Stress, Productivity, and the 
Reconstruction of Working Life, or Hobfoll’s Stress, Culture, and Community: 
The Psychology and Philosophy of Stress (1998).

The Palgrave Handbook of Occupational Stress is one of these promising 
reference books, in my view. This book distinguishes itself by several 
strengths.

First, it is exhaustive and up-to-date, which may seem the least that can be 
done when editing a book but proves particularly difficult and touchy when 
using such a multifaceted, ever evolving, and interdisciplinary material 
as stress.

Second, it is innovative, and will help its readers be innovative too in their 
analyses and interventions: chapters dedicated to simulation, to diary tech-
niques while assessing stress, and to coping skills when hiring are particularly 
insightful.

Last, it raises in passing crucial questions. Among the most relevant, I 
would mention ethics in evaluative approaches and psychological assess-
ment; sex variability in stress response, even in animal models, which advo-
cate for further research and probably for sex- or gender-differentiated 
interventions; and cultural variability in stress perceptions and responses, 
which is of particular importance in a globalised economy, with a culturally 
diverse workforce.

These are the reasons why this book will be beneficial reading for stress 
scholars in organisational and business psychology and sociology, for profes-
sionals in human resources, and, more generally, managers in public and pri-
vate organisations, and for consultants, who will find fertile ideas to renew 
their intervention strategies.

AlterNego Consulting, Paris, France
Observatory on Health and
Wellbeing at Work, University of Montreal
Montreal, QC, Canada
Research Centre Psychoanalysis,
Medicine, and Society
Université Paris-Cité, Paris, France
Literature, Science & Medicine
University of Florence, Florence, Italy
Project in Medical Humanities
University of Lisbon, Lisbon, Portugal 

Philippe Zawieja
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1
Introduction

Philippe Fauquet-Alekhine and James Erskine

The literature on stress in general is vast, yet literature on occupational stress 
is a little less frequent. Most of the books are popular works for a wide audi-
ence to help people manage their stress in everyday life or at work. When 
considering the content of these books as a whole, none of them offers a com-
prehensive and exhaustive approach to the problem in terms of understand-
ing, analysing, evaluating and managing occupational stress.

This book aims to meet this need and is addressed to the health professional 
as a priority, but also to workers in general since everyone is concerned by 
stress at work. Among the many chapters addressing occupational stress from 
different angles, everyone will be able to find answers corresponding to their 
questions, expectations or needs.
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This book has been developed to become a valuable aid for people wishing 
to manage stress at work, whether before or after the onset of symptoms asso-
ciated with it, whether personally or professionally.

The book is divided into five parts:

 1. Stress description
 2. Stress assessment
 3. Using stress at work
 4. Macro description of stress
 5. Dealing with stress

Part I, Stress description, provides, in an approach punctuated by historical 
reminders, the different conceptualisations of stress and the associated mod-
els. This allows readers to gain an understanding of these different models and 
to make the link from one model to another or from one approach to another. 
The psychological and physiological mechanisms associated with different 
types of stress are also presented, and the concept of the stress cycle is devel-
oped for a better understanding of the links between acute and chronic stress. 
Finally, a discussion is proposed on the contribution of the animal model for 
the understanding of stress phenomena in the field of neuroscience. Our 
experience has shown that a good knowledge of the mechanisms of onset and 
manifestations of stress is necessary to understand correctly the difficulties 
related to stress encountered by people.

Part II, Stress assessment, presents the different techniques for assessing the 
state of mental stress at work, both physiologically and psychologically. In the 
first case, these are techniques for measuring physiological parameters varying 
with stress, and therefore quantified and objective data. In the second case, it 
is the use of scientifically validated self-positioning questionnaires that the 
subject will complete in order to allow the analyst to access an assessment of 
the stress perceived by the subject. In Part II, a chapter is specially devoted to 
a technique of continuous analysis of the stress perceived by the subject. 
Finally, five chapters are devoted to the assessment of psychosocial risks in 
companies. This is indeed an important point since this type of assessment 
aims to reduce the effects of stress at work. This is probably the main concern 
of most readers of the present book. These chapters present the fundamentals 
and stakes associated with psychosocial risks and the broad outlines of psy-
chosocial risk assessment, and propose methods for the assessment, data anal-
ysis and evaluation report writing.

Part III, Using stress at work, whose title may seem surprising, highlights 
the different benefits of a better knowledge of stress at work. This section 
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presents how managers can adjust their management methods to improve 
working conditions in the company, and advice is offered to achieve this 
objective. A chapter is devoted to training for work under stress and another 
is devoted to the use of stress as a criterion for hiring in companies. These 
chapters illustrate how stress may be seen as a resource rather than a disadvan-
tage that should absolutely be discarded.

Part IV, Macro description of stress, presents broader considerations for 
understanding workplace stress. Cross-cultural ideas are first presented, fol-
lowed by the link between stress and different professions, to finish with a 
chapter that deals with stress before entering professional life: that of students. 
Indeed, occupational stress does not begin with the entry into working life of 
individuals, but rather from academic or vocational training, the aim of this 
training being to integrate and transition the individual into the world of work.

Part V, Dealing with stress, the last part of this book, presents collective or 
individual techniques where the objective is to manage occupational stress 
and thus to increase performance at work or improve health at work. A special 
chapter is dedicated to resilience to stress in the workplace because, too often, 
people forget what personal resources they possess during or after episodes of 
stress. Finally, a chapter addressing stress pharmacology provides a portrait of 
the state of stress in the world population based on drug consumption data.

Our corollary objective is to make it clear to decision-makers in companies, 
as well as to all those who plan to intervene in the field of psychosocial risk 
analysis in companies, that this is a matter for specialists and not amateurs. 
Indeed, experience has shown the damage that ill advised and/or incompetent 
people can do in the field: the main negative consequences observed in prac-
tice have been the aggravation of psychosocial disorders, the appearance of 
new psychosocial risk factors, or, less severe, the discrediting of the psychoso-
cial risk assessment approach in companies. Therefore, the present book is a 
combination of theoretical contributions and practical examples concerning 
stress at work and intervention in companies.

All skills being a set of know-how taking their source in a set of knowledge, 
theoretical contributions are proposed to form the basis of know-how already 
existing in the reader or to come. The practical contributions are suggestions: 
indeed, they are the result of academic training, professional experience and 
possibly scientific research that has proven its worth. It is up to the readers to 
grasp it and transform it so that it can meet their own needs according to their 
own skills. The important thing is not to derogate the fundamental principles 
proposed in the present book, which are neither more nor less than the prin-
ciples developed by the various professions of the human sciences and inter-
ventions in companies.

1 Introduction 



Part I
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2
Conceptualization of Stress

Vsevolod Rozanov

1  Introduction

Work, occupation, employment—all are the source of human development, 
self-esteem and self-actualization, and meaningful activity on the one hand, 
but are also a frequent cause of disease, frustration and exhaustion on the 
other. Scientific discussions and studies regarding how to enhance positive 
and attenuate the negative sides of daily labor started more than a century 
ago, when the Industrial Age entered its heyday. The first ideas centred around 
how to select the best man for the specific working conditions, how to enhance 
human productivity, and how to avoid sick leave. These ideas were introduced 
in the domain of working hygiene at the beginning of the twentieth century 
by a German-American psychologist Hugo Munsterberg (1863–1916), and 
were further developed in the USA and Europe within the International 
Association of Applied Psychology, and in Soviet Russia by famous psychia-
trist and neurologist Vladimir Bechterev (1857–1927). The last concentrated 
on the concept of “collective reflexes” and labor collectivism, which was one 
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of the central ideas of the socialist system. Thus, for a period of time psycholo-
gists and even psychiatrists were dominating in the sphere of labor safety. On 
the other hand, the focus was more on work intensification and workers’ 
motivation than on the health consequences of workload, except cases of the 
so-called professional hazards, which were supposed to be eliminated as work-
ing conditions were improved and wide automatization could be introduced. 
The main question today is: What makes the modern labor market so differ-
ent that the problem of occupational stress and negative health effects of work 
has become so acute?

2  Selye and His Concept: The Beginning

Understanding the negative side of work was suggested with the emergence of 
the concept of stress elaborated by Hans Selye (1907–1982). His theory has 
added a biological dimension to previous environmental (working condi-
tions) and psychological (personal perceptions and attitudes) dimensions of 
the problem. Initially the generalized adaptation syndrome developed by Selye 
in 1936 was presented as a non-specific and universal biological mechanism 
of adaptation to different types of noxious agents, focusing on the endocrino-
logical processes. Three stages of the stress reaction were identified: initial 
stage (alarm), stage of growing resistance and stage of exhaustion (Selye, 1936, 
1937). In a broad context these stages resembled the working day process 
(workability, stable performance, declined performance) and even the whole 
human life cycle (youth, maturity, ageing). As to the immediate consequences 
of stress Selye has identified three main components: (1) adrenal glands hyper-
trophy; (2) thymus degeneration; and (3) stomach and duodenal mucosa 
ulceration (later called “Selye’s Triad”) (Selye, 1936).

It should be noted that Selye’s concept was based on the earlier and wider 
concept of homeostasis (designating the steady state of internal conditions) 
developed by French proponent of vivisection Claude Bernard (1813–1878) 
and the American physiologist Walter Cannon (1871–1945). Cannon also 
described in detail the “fight-flight response” as an acute reaction to hazardous 
situations in animals and humans (Cannon, 1963). Both were discussing 
nerve and endocrine regulation of physiological and chemical processes in 
organisms, concentrating mostly on the quick reactions of the sympathetic 
part of the autonomous nervous system and chromaffin cells of the adrenal 
gland producing adrenaline. Cannon was the first to notice that different 
emotions (anger, aggression, fear, extreme joy) were associated with the same 
internal reaction—rise of blood adrenaline. Selye integrated functions of the 
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sympatho-adrenal system (SAS) in his theory as a mechanism of immediate 
response, but concentrated on the role of the hypothalamic-pituitary-adrenal 
system (HPA) as a more protracted and potentially damaging mechanism (see 
Chap. 3). Today we know how these systems interact: basal cortisol inhibits 
SAS function, while stress-induced high cortisol activates it (Kvetnanský 
et al., 1995). In Selye’s initial theory the central point was that these biological 
reactions were non-specific, so far as they were more or less uniformly repre-
sented when the organism was exposed to different noxious agents, from heat 
and cold to toxic substances, physical fatigue and surgical trauma (Selye, 1936).

Several observations with animals came to confirm the associated physio-
logical process, but the concept was then nuanced when distinguishing “good 
and bad stress”—eustress and distress—thus starting a process of diversifica-
tion of the concept initially so uniformly described (Selye, 1974). Indeed, 
studies undertaken by other researchers demonstrated that the stress reaction 
could not be non-specific (e.g. Mason, 1971) and that Selye’s pioneering 
work, which was based on animal models, when applied to humans had over-
looked the role of the stressors’ perceptions as well as individual variability of 
the psychological processes involved in stress-reactivity (e.g. Sukiasyan et al., 
2003). Moreover, soon it became clear that extreme novelty and necessity to 
adapt are the main factors of the uniform systemic reaction of the organism, 
while the nature of the stressor may be associated with some specific features 
of the physiological and psychological response (Zhukov, 2007). In other 
words, unspecific and specific components in the organism coexist, so we 
should talk about combination of stress (as Selye understood it) and the reac-
tion to a specific stimulus—heat, cold, irradiation, social conflict, and so on.

3  Further Developments: Biological 
and Psychological Dimension

With time, further studies addressing the physiology of stress provided two 
revolutionary developments (Sapolsky, 2015). The first was that the hypo-
thalamus as the main central midbrain part of the HPA acts as an endocrine 
gland, secreting releasing and inhibiting hormones, like corticotropin- 
releasing hormone, in the pituitary portal system. With this development the 
HPA was thus fully delineated as a functional and structural system (Schally  
&  Guillemin, 1963). The second development was the establishment of the 
link between different mental states and the neuroendocrine stress system, 
pointing out that purely cognitive states may evolve the same physiological 
mechanisms as physical stressors (Campbell & Ehlert, 2011). This was the 
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start of a new stage of involvement of psychologists in stress studies, which led 
to understanding that emotions, perceptions and even thoughts are important 
factors influencing the level of stress experienced by an individual.

Mason already in the 1970s has pointed out that HPA responses in humans 
might be strongly influenced by novelty, uncontrollability, unpredictability 
and their interactions with personality traits (Mason, 1975). Several struc-
tured models and concepts of stress from the psychological perspective have 
emerged with time, but the most widely accepted model to date is the trans-
actional model of stress, developed by Richard Lazarus. It foresees that an 
individual’s cognitive appraisal of a situation determines whether the situation 
is perceived as a stressor, and this is what actually evokes the stress response. 
More precisely, the individual’s interpretation of the situation as stressful or 
not results from a balance between the “primary appraisal” of the situation as 
irrelevant, challenging or threatening and the “secondary appraisal” assessing 
the individual’s perceived coping resources such as the competences to man-
age or control the situation (Lazarus & Folkman, 1984). Thus, understanding 
of the role of coping, and adaptation resources (especially those subjectively 
evaluated), became an integral part of the modern concept of stress.

This understanding of stress promoted the importance of perceptions and 
led to conceptualizing perceived stress. This is defined as a “global and compre-
hensive stress construct that is based on the concept that individuals actively 
interact with their environment, appraising potentially threatening or chal-
lenging events in the light of available coping resources” (Katsarou et  al., 
2013). Therefore, a situation is perceived as stressful when the individual feels 
that the demands posed by the challenges are exceeding his/her behavioural 
and emotional resources. It relates to the individual’s perception of inability to 
cope with a problem, which may be reinforced by emerging fear, anxiety and 
hesitations. While general life stress was usually measured as accumulation of 
negative life events, perceived stress in a modern society is assessed by sum-
marizing uncontrollability and unpredictability of one’s life and assessment of 
one’s ability to deal with problems and difficulties, as obtained through the 
well-known Perceived Stress Scale of Cohen et al. (1983). From this perspec-
tive stress is the result of the imbalance between the demands placed on us 
and our ability to cope with them (Danielson et al., 2012), not only the neces-
sity to adapt to any harmful novelty as was initially conceptualized by Selye. 
This partly explains how routine working activity (e.g. of a sales manager) 
influenced by unpredictable changing demands and tasks in a situation of 
constant anticipation of the difficulties due to general economic instability 
may cause what is called workplace stress.
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This is connected to developments of stress theory such as distinguishing 
short-term from long-term stress. This finding was in part provided by studies 
with animal models well described by Sapolsky (2004), highlighting that 
stress in animals is usually a short-term event (although potentially deadly, 
e.g. the attack of a predator), while the overwhelming majority of the lifetime 
of animals is devoted to nutrition, reproduction and relaxation (Sapolsky, 
2004). In other words, after each stressful situation, animals do not ruminate 
on what would happen if they could not escape from a predator and they are 
never anxious in advance, expecting new misfortunes. Conversely, humans 
ruminate on stressful experiences and are often emotionally disturbed about 
the future. However, the intensity of these negative feelings and perceptions is 
the subject of great variability due to personality traits, values, self-regulation 
abilities and individual predispositions (Sapolsky, 2004).

Human beings are the most social creature, and further studies led logically 
to a consideration of the influence of social factors contributing to stress and 
to the emergence of the notion of psychosocial stress. Despite the fact that psy-
chosocial stress must be considered as a general concept, embracing a variety 
of social determinants, it is often reduced to stress at work, which is not sur-
prising as humans usually experience about 30% of everyday life events at 
work (Ababkov, 2017). However, other kinds of psychosocial stress may be 
considered, such as routine life stress, academic stress, or marital stress.

4  Occupational Stress: Modern Understanding

Regarding the “world of work” side of psychosocial stress, it is now widely 
accepted that stress mainly results from an imbalance between the demands 
(high-output requirements and multiple responsibilities) and the self- 
perceived capacity to influence or control the experienced situation (low task 
variety and rigid system to control how the work is done) or from a perceived 
injustice due to the ratio of reward/effort and commitment (Theorell & 
Karasek, 1996; Siegrist, 1996; Mohajan, 2012) or from a negative self- 
perception of competencies at work (Fauquet-Alekhine & Rouillac, 2016). In 
addition, fast changes in the economy, restructuring of businesses and changes 
in markets induce new challenges and tasks that require employees’ perma-
nent adaptation in a context of a high level of competitiveness and increasing 
job demands (Lundberg, 2006). It might be speculated that in the near future 
due to robotization of many working spheres the competition for jobs will be 
enhanced and other factors will be involved, like unemployment, depression, 
anxiety and addictions.
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Within societies based on a liberal economy, this combination generates 
stress factors such as inequalities, high pace of life, information overload, high 
stakes for decision-making, instability and uncertainty, all threatening the 
well-being of the personality. In general, each short-term stressful situation, if 
successfully resolved, must induce positive outcomes such as higher self- 
esteem and better memories regarding how we have managed to cope, so far 
as stress hormones promote vigilance, energy supply and memory enhance-
ment in the hippocampus (Sapolsky, 2015). In contrast, when psychosocial 
stress remains prolonged, negative effects may be observed on employees’ 
health (e.g. chronic fatigue, memory and sleep disturbances, muscle pain, dif-
fuse syndromes or cardiovascular diseases) and their productivity at work (e.g. 
poor performance, disinterest) (Danielson et  al., 2012). In general, each 
stressor, being administered many times, loses its novelty and the stress reac-
tion must fade, but when stressors are variable, unpredictable and of varying 
intensity, as is the case in the modern competitive and changing world, the 
results often worsen.

Recent years are also characterized by the gradual but permanent increase 
of workload, which is associated with informatization, being constantly 
online, high demands in different sectors of industry (e.g. transport operators, 
IT, management, logistics, etc.), and shifts from physical activity to mental 
tasks, based on attention, cognition, competence and experience, all with 
high responsibility and high costs of mistakes. Such increases of psychosocial 
stress should be considered in a general context of hypodynamia, designating 
the sedentary lifestyle inevitably imposed by the office environment and 
restricted physical operations. Combining hypodynamia with hectic and 
mentally taxing work is a high-risk factor for cardiovascular disorders 
(Kamarck et  al., 2004) and paradoxically leads to constant muscle strain 
resulting in pain, which in the long run causes joint and bone problems 
(Danielson et al., 2012). One of the factors that make external signals of the 
working environment particularly stressful is the factor of time—the situation 
may be especially damaging when many signals come at once and there is not 
enough time to manage them (Danielson et al., 2012).

One more factor must be also taken into consideration: knowledge about 
stress and its deleterious effects has become common among people, so that 
“stress became a stressor itself ”. Worries about the fact that stress affects health 
are associated with worse health and mental health outcomes, and those who 
believed that stress affected their health had an increased risk of premature 
death (Keller et al., 2012). Negative stress beliefs, that is, being convinced that 
“stress is bad for you”, predict many somatic symptoms in young adults 
(Fischer et al., 2016). Even talking about stress (the word “stress” is now part 

 V. Rozanov



13

of common discourse) may have some influence, though with mixed effects. 
For instance, complaining about one’s stressful life, if it helps individuals to 
explain their own state, can possibly help individuals to cope with it due to 
the evoked social support (Pietilä & Rytkönen, 2008). On the other hand, 
constantly feeling stressed and the anxious expectation of some unpredictable 
news on your smartphone, together with beliefs about stress and perceived 
stress due to unpredictability, may become a stressor itself (Rozanov, 2017a).

The term occupational stress (work-related stress, job stress, stress at a 
workplace) being Googled or entered into the PubMed search engine yields 
hundreds of popular resources and thousands of professional original articles 
and reviews. It is one of the central concepts that explain both beneficial and 
adverse effects of occupation and working activity. The psychosocial stress of 
modern life in civilized societies is possibly the most common type of stress of 
modernity, which is quite different from the sort of stress that could be expe-
rienced by humans in primary societies. On the other hand, the physiological 
process induced in the body is based on the same conservative biological 
mechanisms inherent to all mammals (Sapolsky, 2015; Charmandari et al., 
2005). This, in our opinion, is a key point of the pathogenesis of stress- induced 
pathologies, the reason for both somatic and mental health problems, which 
have been growing recently and which are usually explained by stress. When 
studied using standard psychosocial stress (like Trier Social Stress Test), the 
emotional and cognitive experiences (anger, anxiety, helplessness, hopeless-
ness) may be slightly dissociated with the neuro-humoral activation, but in 
general the biological consequences of common social stressful situations are 
confirmed by many studies (Campbell & Ehlert, 2011; Sapolsky, 2015).

5  From Homeostasis to Allostasis

In recent decades many authors have discussed the mechanisms that underlie 
the health consequences of stress and poor adaptation in the long run and 
chronic exposure. The most productive explanation is the concept of allostasis, 
which supplements a classical understanding of homeostasis. Allostasis was 
introduced by Sterling and Eyer (1988) as “the operational range, the ability 
of the body to increase or decrease vital functions to a new stage or challenge” 
and was further developed by McEwen (2012). This concept was initially 
called upon to explain the negative outcomes of constant arousal and appeared 
relevant to understanding the health-damaging effects of chronic psychosocial 
stress, including those induced by working environments (McEwen, 
2012, 2017).
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Such long-term and cyclic stress (i.e. associated with working hours), which 
is unavoidable and repeated, leads to “wear and tear” of the biological systems 
of the organism, resulting in emotional, cognitive, behavioural and physiolog-
ical consequences. It is associated with complex interactions that occur within 
the regulatory neuroendocrine counterbalancing systems. As an example, 
each stressful event associated with cortisol level spikes leads to hyperglyce-
mia. Hyperglycemia induces a rise of insulin resulting in hypoglycemia, which 
in turn promotes craving for carbohydrates. In the long run (stress chronicity) 
it may lead to disturbances in the insular and other contra-insular factor 
dynamics, autoimmune reactions, and type 2 diabetes (McEwen, 2012). In 
fact, this vicious cycle involves even more factors that counteract; we are sim-
plifying the situation.

Such pathological adaptation processes may be described in terms of the 
energy required to reach a balanced state: a given operating situation with 
stressful conditions leads to higher tension in the counterbalancing systems of 
the organism, thus increasing the contribution of the regulatory system. After 
several repeated situations of this sort, the energy required from the regulatory 
system to reach the balance may become massive, and if one of the counter-
balancing systems is compromised or suddenly breaks, serious negative effects 
may follow. The energy required for establishing the balance and for going on 
is conceptualized as the “allostatic load” (Fava et al., 2019).

The allostatic load reflects the cumulative effects of stressful experiences in 
daily life and may lead to disease over time. When the allostatic load exceeds 
a threshold (the value of which is specific to each individual), the principle of 
a working week being well balanced by weekends or holidays may no longer 
apply. It now becomes common that periods of serious strain and long-awaited 
resolving are followed by an unexpected health problem. As an example, colds 
and other infections, as well as traumas, often manifest themselves on week-
ends or on vacations after a prolonged period of intense demand. Furthermore, 
depression can become most evident shortly after holidays, and chronic dis-
ease exacerbation often comes a couple of weeks or a month after a serious 
stressful period of life has finally been resolved (Kamarck et al., 2004; McEwen, 
2017; Fava et al., 2019).

When the cost of chronic exposure to fluctuating or heightened neural, 
psychological and systemic physiologic responses exceeds the coping resources 
of an individual, this is referred to as “toxic stress” and “allostatic overload” 
(Fava et al., 2019). One should keep in mind that the brain with its cognitive 
processes is the central organ of adaptation to stress because it perceives and 
determines what is threatening, as well as organizing and regulating behav-
ioural and physiological responses to the stressor through neuroendocrine 
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mechanisms. Thus, the state of the brain (perceptions, fears, anxiety, depres-
sive thoughts, negative anticipations, ruminations, etc.) promotes prolonged 
and strained adaptation (“allostasis”) but also contributes to pathophysiology 
(“allostatic load/overload”) when overused and dysregulated (McEwen, 2017).

The most common consequences of allostatic overload are somatic distur-
bances (cardiovascular and cerebrovascular diseases, hypertension, immune 
system dysfunctions, chronic inflammation, metabolic syndrome) and mental 
health problems (depressive symptoms, anxiety, addictions, eating behavior 
disturbances,  adjustment disorders, acute and chronic posttraumatic stress 
disorders) (Schneiderman et al., 2005). One of the major problems associated 
with chronic stress and occupational stress in particular is sleep disturbances 
(Danielson et al., 2012). Sleep disorders are thought to be signs of serious 
strain and chronic stress, very often leading to self-medication (alcohol, free 
sale hypnotics, etc.), which can further lead to the necessity to use psycho-
stimulants and may result in addictions and other negative consequences 
(Danielson et al., 2012). The consequences of chronic work-related stress (for 
instance in patients diagnosed with adjustment disorder after working 60 to 
70 hours per week continuously over several years prior to the onset of symp-
toms) can be seen on the structural level. Stressed subjects exhibited signifi-
cant reductions in the gray matter volumes of the anterior cingulate cortex 
and the dorsolateral prefrontal cortex. Furthermore, their caudate and puta-
men volumes were reduced, and the volumes correlated inversely to the degree 
of perceived stress (Blix et al., 2013).

6  Common Effects of Chronic 
Psychosocial Stress

The variety of health effects of chronic stress can be explained by the systemic 
character of stress, while existing predispositions may contribute to interindi-
vidual variability of diseases. Nevertheless, there are two conditions that are 
thought to be directly caused by chronic stress: burnout syndrome and chronic 
fatigue syndrome. We will briefly discuss these conditions in the context of 
occupation.

In 1974 Herbert Freudenberger used the term “burnout” for the exhaus-
tion, sleep disturbances and depression-like symptoms that he noticed among 
volunteer staff in a clinic for addicts (Freudenberger, 1974). Burnout syndrome 
is usually found in medical and nursing personnel, and sometimes in other 
professions that are based on interactions between the person seeking aid and 
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the caregiver (teachers, social workers, medical students, etc.). It is considered 
a “disease of modern societies” (Weber & Jaekel-Reinhard, 2000). Christina 
Maslach and colleagues further  developed the Burnout Inventory that has 
become widely used, and has identified three main symptoms of burnout: 
emotional exhaustion, depersonalization and reduced professional accom-
plishment (Maslach et al., 1996). Burnout is often associated with other men-
tal health problems. For instance, estimated prevalence rates for burnout 
among physicians in Germany vary between 4% and 20%, and for depression 
between 6% and 13%, with high comorbidity (Beschoner et al., 2019). After 
a vivid discussion about possible acceptance of burnout as an occupational 
disease in different countries (Lastovkova et  al., 2018), the World Health 
Organization in the latest version of International Classification of Diseases 
(ICD-11) have included burnout as a syndrome with a detailed definition, 
which means that such diagnoses will be taken much more seriously by medi-
cal doctors and insurance companies (WHO, 2019). Burnout is defined in 
ICD-11 as a “syndrome … resulting from chronic workplace stress that has 
not been successfully managed. It is characterized by three dimensions: 1) 
feelings of energy depletion or exhaustion; 2) increased mental distance from 
one’s job, or feelings of negativism or cynicism related to one’s job; and 3) 
reduced professional efficacy”. As stated by ICD, burnout refers specifically to 
phenomena in the occupational context and should not be applied to describe 
experiences in other areas of life (WHO, 2019).

The chronic fatigue syndrome seems to be a more complex phenomenon 
associated both with work stress and with chronic inflammation, possibly 
of infectious or autoimmune origin. Fatigue is a normal subjective feel-
ing after the working day or week, but if fatigue persists for six months or 
more, it is considered chronic fatigue. Such chronic and severe unexplained 
fatigue (in the absence of any diseases or reasonable cause) is referred to as 
chronic fatigue syndrome/myalgic encephalomyelitis (CFS/ME) (Morris & 
Maes, 2013). The etiology of this condition is not known and diagnostic 
criteria are not well defined; nevertheless, genetic background is suspected, 
and stress seems to be involved. In general, the condition is considered a 
neuro-immune disorder in which stress plays an important role (Morris & 
Maes, 2013). In the Norwegian population (aged 19–80) substantial fatigue 
lasting six months or longer was reported by 11.4% of respondents (Loge 
et al., 1998). It is remarkable that chronic fatigue is associated with disabilities 
and somatic and psychiatric disorders: people with these conditions are more 
fatigued than subjects at work or in good health (Loge et al., 1998). Among 
the biomarkers of chronic fatigue there are signs of inflammation, immune 
system activation, autonomic system dysfunction, impaired functioning in 
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the hypothalamic- pituitary- adrenal axis, and general neuroendocrine dysreg-
ulation, which resembles chronic psychosocial stress with depressive symp-
toms (Klimas et al., 2012).

7  Stress-Vulnerability and the Concept 
of Epigenetics

The brain is the central organ of stress, and individual reactions to stress 
depend on personality traits and such features as stress-reactivity (or stress- 
vulnerability), which have a mixed psycho-biological nature (McVikar et al., 
2014). Studies of stress-reactivity suggested that it is a genetically based trait, 
depending on the process of early development of the individual, especially 
early adverse effects, including exposure to stress in utero (Brent & Silverstein, 
2013, Sapolsky, 2015; King, 2016). Recently, epigenetic events that happen 
during early development have been suspected as an important mechanism 
underlying stress-vulnerability (Herbison et al., 2015).

The main sphere of action of epigenetics according to the initial concept of 
British embryologist Konrad Waddington (1905–1975) was the period of 
embryogenesis, but modern epigenetic science has extended the period of 
high probability of these events to early postnatal life periods, and with regard 
to the cell biology of the brain that accumulates experiences, to the whole life 
span of the individual (Roth, 2013; Rozanov, 2017b). Today it becomes clear 
that on the basis of the same genome the human body develops not only hun-
dreds of epigenomes, which determine stable cellular diversity, but also pos-
sibly myriads of epigenomes inside such organs as the brain, where neurons 
are constantly reacting to positive and negative stimuli and where structural 
and functional relations between neurons are adjusted by existing challenges 
and rewards, or in the immune system, which reacts to all external and inter-
nal perturbations. As a result, the concept of epigenome has emerged, under-
stood (using modern terms) as a dynamic interface between nature and 
nurture, between stressful stimuli and the changing brain (Szyf, 2009; 
Tammen et al., 2013). Moreover, epigenetics and epigenome are linked today 
to the concept of “soft inheritance”—a set of molecular mechanisms that 
allow environmental signals to establish reversible imprints (marks) on the 
genetic material and to transmit these marks further in several generations, 
both in cell generations and progeny. This inheritance is not rigid and does 
not act in a strictly determined way, that is, these imprints can either be con-
served or reversed, if the environment matches or counteracts them. Changes 
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in the environment (environmental cues) are perceived as important signals 
for survival and reproduction; these signals “impose prints” on the genome 
starting from the very early stages of development (especially within the pre-
natal period, but also postnatally during further development) and shape the 
pattern of gene expression for the further life of the individual. This provides 
conformity of activities of biological systems to the expected environmental 
conditions within the entire period of existence of the organism. This process 
is called ontogenetic programming. At the same time, if future environmental 
conditions in a broad ecological context do not match the expectations of the 
genome, the programmed functions can acquire a maladaptive pattern 
(Gluckman & Hanson, 2004; Hochberg et al., 2011).

The first facts came from animal studies, when newborn rats and mice were 
subjected to different types of stress induced by mother–pup interaction 
breaks. For instance, pups that were separated from their mothers for a short 
period of time (15–30 min) were more stress-resilient as adults, while those 
that were separated for longer time periods (2–4 h) demonstrated high stress- 
reactivity as measured by blood cortisol in response to standard low- 
temperature exposure (Meaney, 2001). This was associated with methylation 
of promoter regions of the genes related to the stress system of the organism 
in a way that corresponds to stress-reactivity, and some data give an impres-
sion that progeny of stressed mothers bore signs of high stress- reactivity though 
were not stressed themselves (Curley et al., 2008). Similarly, female pups that 
were nurtured by high-licking/grooming mothers (a typical pattern of mother-
pup interaction in rodents) were more likely to become good mothers them-
selves, and this pattern can be seen in the second generation, while those that 
were brought up by neglectful mothers demonstrated opposite behavioural 
patterns (Champagne, 2008).

Of course, these data could not be directly translated to humans, but they 
have directed future research. Very soon studies provided evidence that differ-
ent types of programming associated with epigenetic events (DNA methyla-
tion, histones transformation of non-coding micro-RNA synthesis) take place 
in situations when the mother experiences stress during pregnancy (alimen-
tary restrictions, steroids administration, depressive symptoms, exposure to 
toxicants, etc.). This is associated with changes in the health profile of their 
children, and in many cases causes direct changes in the stress system of the 
child organism (Oberlander et al., 2008). Recently, a vast body of evidence 
has accumulated that many environmental and behavioural factors, including 
drug and alcohol overdose, environmental pollutants, food components, 
smoking, depression, being overweight  may produce long-lasting program-
ming effects in different systems of the organism of progeny (Vaiserman, 
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2013, 2015). They can manifest themselves after decades of life as different 
health problems, from diabetes to depression and addictive behaviour 
(Hochberg et al., 2011; Lupien et al., 2009). Some of the programming effects 
may influence longevity and promote early ageing along with early dementias 
and other age-related problems (Vaiserman, 2013, 2015; Vaiserman 
et al., 2011).

What is most important in the context of psychosocial stress is that epigen-
etic events have been identified as a potent mechanism of programming long- 
lasting changes of the biological systems of stress-reactivity, thus designing 
them for living in low-stress or high-stress conditions, building either vulner-
ability or resilience (King, 2016; Herbison et al., 2015; Rozanov, 2017a; see 
Chap. 22 of the present book). This is due to the effects of stress hormones in 
early life periods when neuroplasticity is high and when biological systems of 
stress-reactivity are under development (Hochberg et  al., 2011). Such pro-
gramming effects were well known for sex steroids (regarding development of 
sexual dimorphism), while the role of stress hormones (regarding stress sys-
tem) was not so evident for a long period of time. These effects actually mean 
that early social conditions (and even economic, so far as stress in children is 
associated with the risk caused by poverty and deprivation) may have long- 
lasting consequences for the personality in terms of ability to cope with fur-
ther challenges. This is proposed as a mechanism of biological embedding 
whereby social environment “gets under the skin” (Hertzman, 2012; Sasaki 
et al., 2013). Epigenetic programming of stress-reactivity also provides a plau-
sible explanation of the increase of mental health problems and suicides in a 
comparatively short period of time (several decades) in the populations of 
economically developed countries subjected to modern types of psychosocial 
stress (Rozanov, 2017b).

8  Conclusion

In conclusion, taking into consideration the changing socio-economic con-
text of work life, with the development of stress-vulnerability and evolution 
of the concept of stress, new forms of stress have been highlighted, widespread 
enough and with life consequences significant enough to be mentioned and 
discussed in the present chapter. Recent conceptualizations of stress turn back 
from purely cognitive theories to views which are placing intracellular homeo-
stasis at the core of cognitive and biological responses, supporting the concept 
of stress as a genuinely psycho-biological phenomenon (McVikar et al., 2014). 
It is clear that the concept of stress has evolved with time and has been greatly 
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influenced by changes in socio-economic contexts that led to the identifica-
tion of new forms of stress at work and also pushed scientists and practitioners 
to find new ways to describe stress and the ways to cope with it. One of the 
illustrations of such evolution is the way well-being is now taken into account 
in companies, far from the Taylorism approach to life at work at the begin-
ning of the twentieth century. No doubt the concept of occupational stress will 
be further developed and will be filled with new content, especially taking 
into consideration global shift to teleworking, jobs instability, time pressure 
and work overload in a rapidly changing world.
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3
The Cycle of Stress

Philippe Fauquet-Alekhine and Laetitia Rouillac

1  Introduction

The notion of stress was popularized after the work of Hans Selye introduced 
the general adaptation syndrome. Selye first defined “stress” as “the non- 
specific response of the body to any demand for change” (Selye, 1936, p. 32) 
and later as “a state manifested by a specific syndrome which consists of all the 
nonspecifically induced changes within the biological system” (Selye, 1976, 
p. 64). This first approach thus considered stress without aspects such as cog-
nition and perception, which were later introduced within a dynamic approach 
(see, e.g., French, 1973; French et  al., 1982; Lazarus & Folkman, 1984; 
Folkman et al., 1986) leading to the transactional model (see Rozanov, 2017, 
p. 17; see also Chap. 2 of the present book). The transactional model consid-
ers stress as a transaction between an individual and the context (transactional 
model) associated to one’s perception that external demands are exceeding 
one’s capacity of response, thus endangering well-being.
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Considering stress according to the transactional model, any external 
demand on someone is potentially stressful, or potentially is stressful with an 
intensity that varies from very low (not perceived) to very high (may trauma-
tize). Experiments undertaken during a stress-test based on psychotechnical 
questions showed that the simple act of reading a question could be character-
ized as a stress factor of low intensity: a subject with a baseline heart rate of 
65 bpm showed an increase to 75 to 85 bpm every time the subject began to 
read a new question; the heart rate decreased to an average of 70 bpm when 
answering the question (Fauquet-Alekhine et al., 2012). Heart rate increase is 
an indicator of stress increase as demonstrated in many experiments (see, e.g., 
Kudielka et al., 2004; Spierer et al., 2009; Petrowski et al., 2010; Cinaz et al., 
2010; Fauquet-Alekhine et al., 2016). Thus, we can invoke the proposal of 
Maniam and Morris (2012, p. 97) claiming that exposure to stress is clearly 
“inevitable, and it may occur, to varying degrees, at different phases through-
out the lifespan.”

When demand is perceived by a subject in a given context, the physiologi-
cal and psychological dimensions of stress are engaged: a physiological 
response is triggered through the production of specific hormones (see follow-
ing sections) and external signs may be increase in heart rate, respiration rate, 
excessive sweating, and muscular tension. At the same time, an emotional 
response occurs (part of the psychological dimension) with features such as 
discomfort, dread, or fear; this can have an impact on the physiological 
response as emotions change the production of specific hormones. All types of 
mental stress can impact on the psychological and physiological changes 
(McLean, 1974; Beehr & Newman, 1978; Karasek & Theorell, 1990; Palmer 
et al., 2003). Both the physiological and psychological dimensions influence 
the subject’s behavior (e.g., agitation or uncoordinated movements may be 
observed). All these factors influence the subject’s physiological characteristics 
and modify social interactions and thus the context. This produces new effects 
as illustrated by the two 3-D space model for short-term occupational stress 
(see Fig. 3.1, Fauquet-Alekhine, 2012).

However, the individual possesses resources that may attenuate the effects 
of stressors. This is well explained by the Psychosocial Stress Model (PSM; 
Taylor & Aspinwall, 1996). The PSM joined the transactional theory of stress 
and combines personal resources in an integrative model. Derived from 
research in social cognition, it identifies resources associated with individual 
characteristics of personality (e.g., social support perceptions, mastery, opti-
mism) and social characteristics of the individual (e.g., gender, social status, 
income) that might influence perception of stressors; it also provides insights 
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3-D source space 3-D consequences space
context psychological

physiological

behavioral

request or job demand

interactions

feedback

effects

subject’s characteristics

Fig. 3.1 The two 3-D space model for short-term occupational stress

into psychological and health outcomes. These characteristics are considered 
key moderators of stress, as well as resistance to and coping capacity for stress.

The following sections depict each dimension (psychological, psychological, 
and behavioral), introducing the different types of stress and the associated 
neurophysiological processes, as well as the possible resulting behaviors. They 
also examine how the interacting 3-D space may lead to a pathological cycle 
that becomes inevitable under certain conditions.

2  Stress Types/Psychological Dimension

The four main types of mental stress recognized to date are acute stress, 
episodic acute stress, chronic stress, and traumatic stress (Fauquet-Alekhine & 
Boucherand, 2017). They were described in detail by Taylor (1995). Each of 
them gave rise to numerous and specific studies.

Acute stress, also referred to as “short-term stress” or “microstress,” relates to 
a specific event that does not last long (several milliseconds to a few hours) 
and that, most of the time, is identified as the source of stress by the subject 
(i.e., the stress is perceived as such). Examples are taking an exam, having a 
minor accident, or feeling frightened when facing a dangerous animal. The 
stress disappears with the event.

Episodic acute stress is associated with multiple stressful events or situations 
occurring repeatedly, while subjects are not necessarily aware of it, thus creating 
periodic episodes of acute stress.

Chronic stress relates to long-term stress. Usually, it is due to sustained and 
continuous pressures over long periods (several months or years).

Traumatic stress is a particular type in that it may be considered as a combi-
nation of an acute stress of very high intensity (e.g., sexual assault, violent 
accident, earthquake) prolonged by a long-term stress resulting from the 
experienced traumatic situation sometimes involving post traumatic disorders.

3 The Cycle of Stress 
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The frequency and duration of stress may be two relevant parameters that 
help to define the type of stress, but the intensity of the effects produced on 
the subject must be taken into account too. For example, episodic/acute 
stresses might be perceived as more intense than chronic stress.

Another way to categorize stress is to consider the context. For example, 
pregnancy may induce specific stress for the mother (see, e.g., Cole-Lewis 
et al., 2014) or for the fetus (Abbott et al., 2018). Stress may relate to social 
interactions (Lehman & Conley, 2010), or the workplace may induce stress, 
referred to as occupational stress (see Frideman et al., 1958), as the work envi-
ronment may provide stressful contexts where the four aforementioned types 
of stress may be observed.

2.1  Stress at Work

Stress at work is a problematic issue: in Western Europe, the cost of work- 
related depression was estimated to be 617 billion euros per year (Hassard 
et al., 2014, p. 7). This combination of health and economic concerns makes 
stress at work an issue that requires intervention.

In the introduction to his article, Milbourn (2012) reviewed different pro-
posals to define occupational stress (also known as job stress). Milbourn 
(2012, p. 1) summarized that “Sager (1991) defined job stress as a psychologi-
cal state perceived by individuals when faced with demands, constraints, and 
opportunities that have important but uncertain outcomes; Chen and 
Silverthorne (2008) conclude that job stress is an individual reaction that dif-
fers from general stress as it is also organizational-and-job related; Wu and 
Shih (2010, p. 74) state that job stress is associated with adverse consequences 
for both the individual and the firm ‘since it has the effect of lowering motiva-
tion levels and performance, and increases turnover intentions’. Likewise, 
Conway et al. (2008) concluded that job stress is one of the most important 
issues in health care because it has a negative effect on the safety and health of 
personnel.”

If the pathological aspect of stress at work is most often emphasized, the 
stress response must not only be systematically considered in this way but also 
as an indispensable process of adaptation (both biological and psychological) 
for subjects to their environment when facing constraints (Légeron, 2008, 
p. 811). In some cases of acute stress with low intensity, stress may even be 
beneficial provided that it does not exceed a given intensity threshold that 
would put the subject in a state of cognitive deficit (Fig. 3.2) (see, e.g., Yerkes 
& Dodson, 1908; Staal, 2004; Fauquet-Alekhine et al., 2014).
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Fig. 3.2 Human Functional States divided into three main parts: (i) central part: tran-
sient state for the subject in terms of stress effects, (ii) left part: positive state of stress, 
(iii) right part: potential cognitive deficit state (Source: Fauquet-Alekhine et al., 2014)

These considerations explain why so many studies address stress at work 
and why psychosocial risks (PSR) are now taken into account as professional 
risks (see also Chap. 8 of the present book). For some countries, analyzing and 
preventing PSR at work has become mandatory.

3  The Neurophysiological Process/
Physiological Dimension

3.1  The Nervous System

Stress is perceived through and managed by the nervous system. The nervous 
system is made up of two main systems: the central nervous system and 
peripheral nervous system that includes the somatic nervous system and the 
autonomous system.

The central nervous system includes most of the brain as well as the spinal 
cord, the latter leading information from the brain to the body. The central 
nervous system is responsible, via the somatic nervous system, for all volun-
tary actions, including those of skeletal muscles (grasp, walk, run).

The autonomous nervous system, “autonomous” as in not under voluntary 
control, is responsible for vegetative actions (breathing, heart rate) and 

3 The Cycle of Stress 
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Fig. 3.3 The nervous system of humans

emotions. It is made up of two systems, the sympathetic and parasympathetic 
nervous systems (Fig. 3.3). The latter is called parasympathetic because it was 
first thought to be antagonist to the former (prefix “para”) but studies showed 
that they are independent although interactive; only their main functions 
oppose the two systems: the sympathetic nervous system comes into play in 
the case of threat and boosts the organism, while the parasympathetic nervous 
system mainly promotes digestion and rest. The sympathetic nervous system 
prepares for fast actions through nerves in the spinal cord to muscles by releas-
ing adrenaline (or epinephrine) into the bloodstream; this is accomplished 
through the adrenergic axis of the sympathetic nervous system in a few sec-
onds that helps to prepare to fight or escape in case of danger. The sympa-
thetic nervous system includes another axis, the corticotropic axis or HPA axis 
(as it involves linear interactions between hypothalamus, pituitary gland, and 
adrenal gland (HPA axis)). The HPA axis is slower (by several minutes) than 
the adrenergic axis as the information transmission is only based on the pro-
duction of hormones that move through the bloodstream (slower than nerve 
impulses through the spinal cord). The HPA axis makes possible the recovery 

 P. Fauquet-Alekhine and L. Rouillac



31

of homeostasis1 through the process of allostasis2 (McEwen & Wingfield, 
2010; see also Chap. 2 of the present book) after the fast actions triggered by 
the adrenergic axis (Kemeny, 2003).

Some researchers include the enteric nervous system within the autono-
mous nervous system as being responsible for the digestive system (associated 
with gut, pancreas, and gallbladder), while others consider it alongside the 
autonomous nervous system (Sasselli et al., 2012; Laight, 2013).

3.2  The Physiological Response to Stress/
Physiological Dimension

When an individual is submitted to mental stress (psychological pressure) or 
certain physical stress (e.g., road accident, hemorrhage), the autonomic ner-
vous system (ANS) is called upon, involving the sympathetic nervous system, 
resulting in:

• a fast response (a few seconds) through the adrenergic axis
• a slow response (a few tens of minutes) through the corticotropic axis

The first one must be immediate and boosting to provide the “fight or 
flight” response when facing a danger. The second one is slower because it 
must intervene later, after the “fight or flight” response, in the aim to bring 
the organism back to a normal state: the effect is to calm the organism, which 
cannot remain too long in an excited state, otherwise it would  become 
exhausted.

These two axes are mainly located in the brain (Fig. 3.4) and are driven by 
the thalamus, hippocampus, amygdala, hypothalamus, pituitary gland (or 
hypophysis), and locus coeruleus.

3.3  The Adrenergic Axis

The adrenergic axis has short-term effects, mainly concerning a rise in blood 
glucose and, heart and ventilation rate, that is, involuntary processes driving 
the “fight or flight” response, by releasing norepinephrine (or noradrenaline) 
at various organs (e.g., see Gordan et al. (2015) for the heart) along with the 

1 Homeostasis is the state of steady physiological conditions of an individual.
2 Allostasis designates the process of achieving homeostasis through psychological and physiological 
changes.
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Fig. 3.4 Structure of the human brain

adrenal glands. The adrenal glands then release epinephrine (or adrenaline) 
into the bloodstream, which permits the stimulation of non-innervated organs 
by circulating epinephrine.

All of this starts with stimuli. Sensory inputs come to the thalamus; infor-
mation then goes to the amygdala to provide an endocrine response ([1] in 
Fig. 3.5): the ANS fibers transmit information to the locus coeruleus and to 
various organs including the adrenal glands (or “suprenal glands” located 
above each kidney) through the spinal cord [2] releasing norepinephrine (or 
noradrenaline). Sympathetic nerves are constituted of a short preganglionic 
neuron connected to a long postganglionic neuron; preganglionic neurons 
leave the spinal nerves to enter sympathetic ganglia where, when activated, 
acetylcholine is secreted; this neurotransmitter triggers the release of norepi-
nephrine at the ending of the postganglionic neuron to the target organ.

Figure 3.5 gives the example of heart and adrenal glands. For the heart, 
preganglionic nerves emerge from the upper thoracic segments of the spinal 
cord to enter sympathetic ganglia [3a] where postganglionic nerves take over 
and extend to the heart where norepinephrine is released. The adrenal glands 
receive norepinephrine [3b] through a similar process and release epinephrine 
(or adrenaline) into the bloodstream [4] from the adrenal medulla (the core of 
the adrenal glands), thus boosting the organism [5]. This process is fast because 
it is partly based on nerve impulses [2]: this makes it effective in a few 
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Fig. 3.5 The adrenergic axis of the autonomous nervous system

seconds. It was recently discovered that this mechanism was favored under 
stress by “a rapid and selective surge of circulating bioactive osteocalcin [a 
protein hormone in bones] […]. Osteocalcin permits manifestations of the 
acute stress response to unfold by signaling post-synaptic parasympathetic 
neurons to inhibit their activity, thereby leaving the sympathetic tone unop-
posed” (Berger et al., 2019, p. 890).

3.4  The Corticotropic Axis

The corticotropic axis is triggered at the same time but has a long-term effect 
(at least tens of minutes to several hours), mainly related to the increase of 
corticotropes and cortisol into blood, saliva, and urine, having a moderating 
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effect as opposed to adrenaline. This is thus a return process maintaining body 
homeostasis (Kemeny, 2003).

Sensory inputs come to the thalamus and information then goes to the 
amygdala ([1] in Fig. 3.6). The ANS fibers transmit information from the 
amygdala to the hypothalamus, which releases CRH (corticotropin release 
hormones, also called corticotropin release factor (CRF)) from its paraven-
tricular nucleus toward the pituitary gland (or hypophysis) [3]. CRH induces 
the release of ACTH (adreno-corticotropic hormones, or adrenocorticotro-
phine) from the pituitary gland into the bloodstream [4]. When reaching the 
adrenal glands [5], ACTH trigger the release of cortisol from the adrenal cor-
tex, that is, the outer layer of the adrenal glands, into the bloodstream [6] 
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Fig. 3.6 The corticotropic axis of the autonomous nervous system
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distributed to the organs [7] in order to return to a quiet state (see, e.g., 
Carrasco & Van de Kar, 2003; Dickerson & Kemeny, 2004). This process is 
slow because it is mainly based on blood circulation [4-5-6-7]: this makes it 
effective in a few minutes.

This increase of cortisol hormone resulting from the hypothalamic- 
pituitary- adrenal axis activation, the corticotropic axis is also called the 
HPA axis.

This description depicts the biological response of the ANS to stressors and 
how it comes back to a non-stressed state. It is an adaptative and transient 
process. The sympathetic nervous system is thus mainly concerned with short- 
term stress or acute stress and its effects (see, e.g., Kemeny, 2003; Davezies, 
2008; Montano et al., 2009; Keitel et al., 2011).

3.5  Adrenergic and Corticotropic Interactions

When physiologically mobilizing resources for the “flight or fight” response 
through the sympathetic axis and HPA axis, during the time it is effective, the 
organism chemically blocks the capacity of the brain to have an analytical 
approach to the experienced situation. Arnsten (2009), while reiterating that 
prefrontal cortex regions are interconnected and regulate decision-making 
capacities (Fuster, 2008; Modirrousta & Fellows, 2008; Simons et al., 2008), 
emphasized that when stress pathways are activated, prefrontal cortex regula-
tion is impaired (attention and working memory capacities are reduced) 
whereas amygdala function (detecting fear and preparing for emergency 
events) is strengthened. Knowing this may rationalize approaches to situa-
tions and may help to decrease fear and stress perception. It is clear that stress 
systematically engenders a short period during which it is physiologically 
(chemically) impossible to summon analytical capacities.

Kuebler et al. (2013) provided measures of adrenaline and cortisol release 
in the human body experiencing an acute stress episode. Figures 3.7a and b 
give an insight into the variation of adrenaline and cortisol with time and 
Figs. 3.7a and b shows how adrenaline changes with cortisol for healthy adults 
during a normal process of acute stress.

The problem arises when the exposure to stressors is repeated at a high fre-
quency or when the stressor has a high intensity (case of traumatic stress type). 
One of the problematic factors comes from cortisol that inhibits the produc-
tion of certain chemical mediators called cytokines involved in the regulation 
of immune cells. Another one comes from the fact that cortisol (and other 
cortico-steroids produced at the same time) provides energy to the body 
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Figs. 3.7a and b Variations of adrenaline and cortisol during an acute stress episode 
for heathy human adults (from Kuebler et al., 2013)

(glucose) from the proteins of the muscles and of the bones, and from the 
lymphoid tissue involved in the immune system. This reduces some immune 
functions but, at the same time, this may result in an increased circulating 
level of cytokines promoting inflammation (Miller et al., 2002). The impact 
on the immune system is not without consequences for the brain (sensitive to 
chemical imbalance) and subsequently for the psychological state, sometimes 
in a sustainable way. A dangerous pathological cycle may be engaged with 
repeated exposure to acute stress, while the level of cortisol, following the 
previous stress episode, has not yet returned to its baseline. The level of corti-
sol may be reduced by the action of the hippocampus which slows down the 
hypothalamus: secretion of CRH decreases and cortisol secretion follows. But 
a high level of cortisol is toxic for the hippocampus, reducing its effect on the 
hypothalamus. Figures 3.8a and b provide an illustration of what may happen 
in terms of adrenaline/cortisol cycle. The increasing level of cortisol inevitably 
leads to chronic stress if there is no treatment. This state is self-sustaining from 
a physiological standpoint (cortisol favors depression) and a psychological 
standpoint (depression favors the increase of cortisol in favoring the negative 
perception of situations).

At the same time, the food cycle is disrupted, making the subject even more 
vulnerable to stress: HPA axis reactivity to pharmacological stimulation pre-
dicts subsequent food intake with a major role of cortisol that stimulates food 
consumption (George et al., 2010). However, the effect of stress on the food 
cycle is bidirectional: both increase and decrease of food intake may be 
observed (see, e.g., Maniam & Morris, 2012; Razzoli & Bartolomucci, 2016).
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Figs. 3.8a and b Extrapolation of variations of adrenaline and cortisol during repeated 
acute stress episodes (extrapolated from Kuebler et al., 2013)

It is therefore clear that stress stimuli generate psychological and physiolog-
ical reactions, and both have an influence on behavior. The behavioral dimen-
sion is discussed in the next section.

4  Influence of the Psychological 
and Physiological Dimensions/
Behavioral Dimension

Behavior can be considered as part of the allostatic process aiming at main-
taining or recovering homeostasis. In the “fight or flight” model, the subject 
exposed to a threat is expected to adapt their behavior in an optimal way to 
reduce or to escape from the threat. For example, when a mouse faces a cobra, 
running away from the predator appears the optimal option, and when the 
mouse is far enough from the snake, homeostasis may be recovered. Another 
possible behavior is freezing: the mouse is paralyzed and cannot move, thus 
becoming easy prey for the predator. This second behavioral option does not 
save the mouse and may be considered as an irrational behavioral choice. It 
also calls into question the way it may contribute to recovering homeostasis. 
Rational behavior under stress is often impossible due to physiological con-
cerns, as noted in Sect. 3.3. This also applies to humans. This may lead sub-
jects to reach a cognitive deficit state impairing their performance (see, e.g., 
Fauquet-alekhine et al., 2014). Fauquet-Alekhine (2012, p. 49) reported sev-
eral cases of working situations where individuals adopted inappropriate 
behaviors in stressful contexts. For example, he reported the case of a 
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technician who had to handle valves in a high-pressure room of an industrial 
plant resulting in unexpected and incomprehensible actions from the techni-
cian, leading to a loss of production. While the situation could not be 
explained either by the technician himself or by his colleagues, a work psy-
chologist in charge of the event analysis discovered the stress mechanism when 
interviewing the technician, asking him to tell the story of the event: “The 
work analyst was astonished by one detail: during the first half part of the 
story, the field worker appeared to work as a good professional, but during the 
second part, he appeared to work as a man who did not know the job at all. 
During the interview, the analyst noticed several details which showed that in 
the work situation during the second part of the story, the field worker was 
frightened. Step by step, the analyst brought to light that the worker was able 
to work as a good professional until the time he had entered a room contain-
ing valves and ducts with high steam pressure. Then he discovered that the 
worker had known, several years ago, some colleagues being injured by steam 
loss in such a room, and that entering the high steam pressure room was 
frightening him. Scared by the place probably induced by the remembrance 
of the colleagues’ accident, the field worker could not work anymore cor-
rectly” (p.49). The author concluded that the technician had reached a cogni-
tive deficit state while entering the high-steam pressure room associated with 
an increased level of stress due to fear. Following the event, the technician 
entered another episode of stress, that of having to assume the consequences 
of his behavior while being responsible for a significant loss of production. As 
illustrated in Fig. 3.1, the behavior had an influence on the context and on the 
job demand that generated a new state of stress.

The literature reports cases of fear which do not seem to disturb the sub-
jects as they have unconsciously elaborated defense mechanisms (e.g., Cramer, 
2012; DeWolfe & Governale, 1964; Thobaben, 2005; Witte, 1992). “Defense 
mechanisms are automatic psychological responses to internal and external 
stressors and conflicts” (Perry, 2014, p. 407). The purpose of these mecha-
nisms is mental inhibition of stressors and conflicts in order to reduce the 
level of stress. From the description of the physiological dimension of stress in 
Sect. 3.3, it is clear that defense mechanisms may cause a reduction of cortisol 
level. However, it would be wrong to consider this as a positive effect. This 
phenomenon was particularly emphasized by studies carried out with 
American soldiers returning from the Vietnam War (Davezies, 2008): it was 
found that some of them could present a low level of cortisol while experienc-
ing or having experienced particularly difficult situations that had led to post- 
traumatic stress disorder in others. Analyses showed that the former had 
developed defense mechanisms such as disengagement, helping them to break 
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the committed relationship with the situation, characterized by non- emotional 
behavior regarding the situation. This sort of emotional control was respon-
sible for the low level of cortisol, but, at the same time, the CRH level was 
high. While cortisol has an anti-inflammatory role, CRH stimulates inflam-
matory processes (Lariviere & Melzack, 2000). For these subjects, the stress 
state was not manifest and, on the contrary, the imbalance of low cortisol/
high CRH led to diseases (e.g., chronic pain). This process is not a singularity; 
it is not necessary to be a soldier tackling dangerous situations to be con-
cerned by this process: workers performing a physically constraining activity 
(line workers) or highly solicitous jobs (care givers) summon such mecha-
nisms to inhibit what could cause subsequent suffering (e.g., de Souza França 
& Figueiredo De Martino, 2014).

The example above relates a technician affected by fear who performed 
inappropriate actions. This shows that action may be an important compo-
nent of the behavioral dimension shaping stress. However, actions influence 
stress differently depending on whether they are conscious or not, possible or 
inhibited, effective or impaired. The following paragraphs illustrate this.

With the help of the Square of PErceived ACtion model describing how to 
successfully put competencies into action (SPEAC model; Fauquet-Alekhine, 
2016, 2020), Fauquet-Alekhine and Rouillac (2016) demonstrated and theo-
rized how stress at work may arise when:

• Workers are requested to do something (by management or the prescrip-
tions) they do not want to do because it is in conflict with their own values, 
leading to ethical suffering, a source of stress contributing to burnout. 
Example: a manager is requested by the director to fire someone who works 
well and has a family to feed while keeping a lazy colleague on the staff.

• Workers have acquired knowledge and developed know-how to perform a 
task but the management or the procedures require them to not do what 
their competencies would permit them to do: the underuse of competen-
cies (usually giving rise to frustration) produces stress. Example: a mechanic 
must repair a pump but not deal with the leaks because it takes time and 
increases the cost of the repair.

• Workers are requested to perform tasks for which they have not been 
trained. Example: someone has to drive a truck in a convoy when he knows 
nothing about this and has never done it before.

• Workers suffer regarding how their job changes due to quality norms that 
make them spend more time filling in documents rather than repairing the 
equipment. Example: before repairing the pump, a 100-page folder is 
needed, and after repairing, a high level of paperwork involving numerous 
signatures for traceability is required.
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Fauquet-Alekhine and Rouillac (2016) showed how action is a key point in 
well-being at work, and that action, when inhibited or impaired, may gener-
ate stress for workers. On the basis of the SPEAC model, and to briefly sum-
marize their work, they promoted the analysis of conflicts between the four 
poles of the SPEAC model, that is, between what is asked of workers, what 
they know, what they can do, and what they want to do in order to detect 
possible factors of stress that might degenerate into individual or collective 
deterioration of mental health.

It is worth mentioning another study regarding action in the behavioral 
dimension of stress. Weiss (1971) undertook interesting experiments with rats 
trained to avoid electric shocks when turning a wheel. Each shock was pre-
ceded by a warning audio signal. He compared the stress induced in pairs of 
rats placed in cages side by side. They were both given an electrical shock at 
the same time, one having the possibility to avoid the electric shock for all the 
rats by acting on the wheel, the other being in a cage without a wheel and 
therefore with no possibility of action. Thus, the difference was that one rat 
had control of the avoidance action while the other did not and was subordi-
nate to the action of the former. After the experiment, while the former was 
in the same state as a third control rat which had not received any electric 
shocks, the latter displayed gastric ulcers and a series of behavioral manifesta-
tions related to anxiety and depression. A later analysis conducted by Lefcourt 
(1973) concluded that the perception of control seemed to be a common 
predictor of the resulting behaviors in response to stressors, and that control 
decreased the level of perceived stress because this contributed to forecasting 
a reduction of the potential future threat (Miller, 1979). Neuroscience has 
recently showed and explained how the experience of behavioral control over 
adverse events produced sustainable changes reducing not only the effects of 
subsequent negative events of the same sort but also those that were uncon-
trollable or different from the original events (Maier, 2015).

All of this illustrates how the behavioral dimension may influence the 
source space of the two 3-D space model for short-term occupational stress 
presented in Fig. 3.1.

5  Additional Considerations: Genetics 
and Epigenetics

Statistical data have suggested heritability of the stress response: “abnormal 
properties of the personality, behavioral disorders, and mental pathologies, 
such as depression, pathological anxiety, disorders of adaptation, antisocial 
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manifestations, aggression, risky behavior, propensity to suicide, propensity 
to addictions, and many others result, to a considerable extent, from gene- 
determined influences” (Rozanov, 2012, p. 332). However, there are few sig-
nificant relationships between genetics and stress (Fauquet-Alekhine & 
Boucherand, 2017)

In addition, stress exposure generates epigenetic phenomena (McEwen 
et al., 2015; Waddington, 1942; Tronick & Hunter, 2016) that favor stress 
sensitivity through phenotypes. “The phenotype in a psychological/psychiatric 
meaning is the result of development of a genetic program preset as a unique 
combination of the parents’ genes, but under the influence of the environment 
[…], namely, conditions of prenatal development” (Rozanov, 2012, p. 333). 
Phenotypes may result in making some genes silent or active for a period of 
time or permanently, thus influencing psychological and physiological life.

Therefore, as for many other fields (e.g., intellectual, athletic, or artistic 
activities), humans are not equal regarding stress exposure and some charac-
teristics are predefined.

6  Conclusion

Stress, whatever its type, is both a psychological and physiological process 
influencing and influenced by behavioral dimensions which are intercon-
nected, and thus the stress response may not be reduced to a matter of mental 
strength or a complex combination of chemical reactions. This interconnec-
tion implies, to some extent, medical care for stressed people that involves, at 
the same time, psychological support (e.g., to identify coping strategies and 
thus lessen the effect of associated chemical reactions) and pharmacotherapy 
(to control chemical reactions and thus allow the brain to return to a normal 
chemical balance). Without such care, the risk for the individual is to fall 
within the pathological cycle of stress that will likely lead to undesirable out-
comes. This advocates for the necessity of dealing with stress early and avoid-
ing the establishment of a prolonged and pathogenic chemical imbalance, 
that is, to help the individual to maintain the homeostasis necessary for opti-
mal functioning of the organism. Otherwise, it may create psychological dis-
orders and autoimmune disorders. Techniques and strategies have been 
developed to help individuals to cope with emerging states of stress (see also 
Chap. 21 of the present book).

The world of work presents the reality of the world never being completely 
safe. It is not a family cocoon where everyone might expect help and attention 
from others. Intentionally or not, others may be sources of stressors: the 
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manager asks for more production, colleagues do not complete their part of 
the job, the organization blocks the process, and every worker is expected by 
the management to do their best to make the system work. In other words, 
many work contexts are dysfunctional systems and workers are expected to 
compensate for dysfunctions. From the outset it is necessary to limit this com-
pensatory commitment; this is the first task to preserve health at work. In 
parallel, it is important to identify occupational sources of stress, frequency 
exposure, and stress intensity in order to break any emerging potential patho-
genic cycle. A periodic assessment of psychosocial risks at work may help to 
achieve this (see also Chap. 8 of the present book).
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4
Animal Models in Neuroscience: A Focus 

on Stress

Victoria Luine

1  Introduction

The first decades of the twenty-first century have been associated with a rise in 
stresses experienced at home, in the workplace, and in public areas as a result 
of technological advances, an escalation of social violence, more frequent and 
intense natural disasters, and the outbreak of warfare and genocide around the 
globe. Thus, the incidence of stress-related disorders such as anxiety, depres-
sion, post-traumatic stress disorder, conduct disorders, and drug use/abuse 
has dramatically increased, and the World Health Organization (WHO) has 
dubbed stress the health epidemic of the twenty-first century (Meyers, 2018). 
It is therefore incumbent on neuroscientists and clinicians to better under-
stand and more effectively treat these problems.

An important issue for studying stress in humans is that prospective research 
on chronic stress cannot be done because of its deleterious effects, but retro-
spective studies have examined stress effects in Holocaust survivors (Yehuda 
et al., 2007), victims of childhood abuse (Chapman et al., 2004), and war 
veterans (Aschbacher et al., 2018), for example. Effects of mild, acute stresses 
can be studied in humans (Wolf et al., 2016). However, the heterogeneity of 
human populations, due to both nature and nurture, complicates such stud-
ies, and it is difficult to determine the biological bases of the effects. Thus, 

V. Luine (*) 
Department of Psychology, Hunter College, New York, NY, USA
e-mail: vluine@hunter.cuny.edu

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2023
P. Fauquet-Alekhine, J. Erskine (eds.), The Palgrave Handbook of Occupational Stress, 
https://doi.org/10.1007/978-3-031-27349-0_4

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-27349-0_4&domain=pdf
mailto:vluine@hunter.cuny.edu
https://doi.org/10.1007/978-3-031-27349-0_4


48

animal models have been developed in order to assess physiological effects of 
stress and to understand its biological underpinnings. Animal models consist 
primarily of rodents, rats or mice, or small primates like tree shrews that are 
subjected to stressful experiences and then analyzed during and after the 
stressful experience. This chapter provides a review of previously and currently 
applied animal models for analyzing stress and how they may be utilized to 
develop novel and, hopefully, more effective therapies for disorders that are 
precipitated by or related to stress.

2  The Stress Response

2.1  Temporal Aspects of Stress

Stress, depending on its intensity and duration, results in adaptive or mal-
adaptive physiological changes in systems ranging from neural cells in culture 
to laboratory rodents and subhuman primates to humans, a concept put for-
ward by Selye (1976). For example, short periods of mild stress are associated 
with enhanced availability of energy and oxygen, inhibition of digestion, 
growth and immune function, and enhanced cognitive processing and anal-
gesia in CNS1 responses which help to cope with the stressor. However, when 
the duration of the same stress is increased, these responses become maladap-
tive to the organism and result in fatigue, myopathy, gastro-duodenal ulcers, 
impaired immune function, and, ultimately, death (for further discussion, see 
Nelson, 2000; also see Chap. 3 of the present book). More recently, McEwen 
and colleagues introduced the concept of allostasis/allostatic load to describe 
the stress response. Allostasis refers to adaptive processes by which the body 
responds to stressors in order to maintain homeostasis, which is defined as 
maintenance of equilibrium in physiological processes. When stress is chronic 
or repeated, allostatic load (“wear and tear on the body”) accumulates, and the 
individual is no longer able to maintain homeostasis (McEwen & Stellar, 
1993). As long as allostatic processes maintain homeostasis, effective coping 
occurs, but when stress imparts too large an allostatic load, stress becomes 
debilitating to both peripheral and central nervous systems (see McEwen, 
2016 for further information).

Recent studies show that some brain functions, including learning and 
memory, are also subject to the same adaptive/maladaptive pattern (Luine & 
Gomez, 2015). This outcome has major implications for maintaining the 

1 CNS: central nervous system.
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safety and effectiveness of workplaces, especially those involving teams pilot-
ing complex technical systems such as aircraft, space shuttles, or nuclear reac-
tors, and for dealing with the aftermath of disasters and war (Fauquet-Alekhine 
& Rouillac, 2016). Thus, it is important to develop animal models for under-
standing and coping with job-related stresses.

2.2  Types of Stressors

In experimental animals, two major categories of stressors are acknowledged: 
systemic and processive stressors (Anisman et al., 2001). Systemic stressors, 
which constitute an immediate physiological threat to homeostasis, include 
immunologic challenge, hemorrhage, excess alcohol, and hypoglycemia. 
These stresses are relayed directly to the paraventericular nucleus (PVN) via 
brain stem monoaminergic projections to influence hormone release (Herman 
& Cullinan, 1997). These stressors are not common in relation to stresses that 
humans usually experience, and, thus, their use as animal models to study 
stress has waned. Processive stressors, on the other hand, require integration 
and interpretation at higher brain centers before relay to the PVN through 
limbic forebrain circuits in the prefrontal cortex, hippocampus, and amygdala 
(Herman & Cullinan, 1997) and are experienced by humans. There are two 
types of processive stressors, psychogenic and neurogenic. Psychogenic stress-
ors are mainly psychological such as exposure to a predator or a novel open 
field for animals, and anxiety over an upcoming event or exam for humans, 
while neurogenic stressors are mainly physical such as foot shock, pedestal, 
cold swim, immobilization, social defeat, and isolation for animals. For 
humans, neurogenic stressors include overcrowding in subways or buses, 
exposure to natural disasters like hurricanes, earthquakes, and so on, and traf-
fic accidents. Some processive stressors used in animal research have both 
psychogenic and neurogenic elements such as overcrowding, restraint stress 
(subject is placed in a plastic tube or wire mesh container where they have 
limited movement), and resident intruder or social defeat stress. Restraint and 
overcrowding have psychogenic elements in that subjects cannot escape and 
they are not physically painful, but unlike a purely psychogenic stressor, they 
involve physical components that limit the response/defensive style of the 
subject (McIntyre, et al., 1999). Thus, a variety of stress paradigms are avail-
able for analyses which to some degree model the human experience.

It needs to be acknowledged that animal models do not replicate human 
stress situations as accurately as, for example, models for breast cancer or dia-
betes. However, it should be noted that, as described here, various kinds of 
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Table 4.1 Types of stresses utilized in rodent studies

Stress method Description Comments References

Restraint Commercially available 
plastic tubes keep 
rats or mice unable 
to escape but not 
immobilized

Acute or chronic use; 
mesh restrainers 
are not allowed by 
some regulatory 
agencies

Watanabe 
et al., 1992; 
Conrad et al., 
2003; Bowman 
et al., 2009

Resident intruder Aggressive mouse 
introduced to home 
cage

Not usable for 
females or young 
animals

Nasca et al., 
2019

Social isolation Removed from 
cagemates daily

None Carnevali et al., 
2012; Rowson 
et al., 2019

Social instability/
isolation

Change cagemates or 
groups daily 2x/week 
Removed from 
cagemates each day

None Rowson et al., 
2019

Pedestal 30-inch-high platform, 
30 min −1 h

Some protocols put 
the platform in 
water pool

Zanca et al., 
2018; Avital 
et al., 2005

Forced swim Put in water pool for 
various periods of 
time

Monitoring health is 
important

Avital & 
Richter-Levin, 
2005

Tail or foot shock Brief shocks given 
intermittently

Need to carefully 
monitor health

Wood et al., 
2001

Chronic variable or 
unpredictable 
stress (CVS or 
UCS)

Different stressors 
applied daily for days 
or weeks

Various investigators 
combine different 
types of stress

Hodes et al., 
2015

stressors lead to the same final, common outcome: elevations in stress hor-
mones, cortisol (humans), or corticosterone (animals). Further, animal mod-
els provide the advantage of being able to examine internal organs, circulating 
hormones and other factors, and the brain of subjects before, during, and 
after stress (see Table 4.1 for a list and short description of commonly used 
stressors in rodent research and studies that have utilized these stressors).

The hallmark of stress is enhanced synthesis and release of cortisol or corti-
costerone which occurs within minutes following the initiation of stress and 
is sustained for hours. It is notable that major differences in amount of release 
between various stresses are not apparent. However, it is difficult to compare 
the intensity of the stimulus between stressor types. Rivier (1999) assessed the 
effects of the neurogenic stressor, foot shock, and the systemic stressor, alco-
hol, and found similar levels of circulating corticosterone following their 
application. Likewise, Anisman et al. (2001) compared corticosterone levels 
in mice exposed to the psychogenic stressors―a rat or fox odor―and the 
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neurogenic stressors―restraint, foot shock, cold swim, acoustic startle, or 
open field―and found more similarities than differences in circulating corti-
costerone. Thus, a variety of stressors are effective in causing release of gener-
ally high and similar levels of circulating corticosterone.

2.3  Sex as a Biological Variable

While there is general agreement on the debilitating effects of chronic stress, 
it is remarkable to note that the vast majority of studies were conducted in 
only males of these species. Thus, it is only quite recently that the response of 
females to stress has been investigated. Surprising to some researchers, but not 
to most neuro-endocrinologists, responses in females can be different than in 
males (Luine et al., 2017b, 2018). The importance of determining possible 
sex differences in stress responses is firstly that a model derived solely in a male 
may not pertain to a female and vice versa, and thus the model does not pro-
vide translational value. Furthermore, determining the extent and nature of 
sex differences in responses may provide information for understanding why 
some stress-related diseases have different incidence rates between the sexes. 
For example, women have a higher incidence of anxiety disorders, post- 
traumatic stress disorder, and major depression than men, while they have a 
lower incidence of alcohol and drug abuse and behavior disorders than men 
(Bangasser & Valentino, 2014). A better understanding of sex differences in 
stress responding and their bases may inform the development of novel and 
more effective therapies for these disorders, which are often precipitated by or 
related to stress and which pose an enormous burden on society. Examples of 
sex differences in stress responses are detailed below.

3  Stress Alters Anxiety, Depression, 
and Cognitive Function

3.1  Effects in Adult Rodents

The assessment of complex interactions between stress, gender, hormones, 
mood, and neural plasticity requires study in a vertebrate where physiological 
and behavioral indices can be assessed. Thus, rodents are ideal for study since 
they display mood characteristics, and cognition can also be measured. 
Changes in mood and behavior have been measured following numerous 
stress paradigms, and tissue sizes are sufficient such that multiple analyses can 

4 Animal Models in Neuroscience: A Focus on Stress 



52

be conducted from a single subject, thus reducing the total number of animals 
needed. In addition, there is a large database of literature on rats and mice on 
which to base studies. Finally, the relatively low cost of large numbers of 
rodents needed for stress studies makes rats or mice the species of choice.

In the last 20 years, more research has focused on higher-order neural func-
tions, and results show a more complex picture than with other physiological 
systems, with several factors influencing outcomes including the sex of the 
subject as well as the specific domain assessed. The vast majority of experi-
ments have been conducted in males, but recent studies have included females 
and bring fresh insight into the nature of stress effects. In male rodents, acute 
stress enhances some forms of learning including classical conditioning (Wood 
et al., 2001), and generally enhances consolidation of memory but impairs 
retrieval and working memory (Green & McCormick, 2013). In contrast, 
chronic stress, one–three weeks of stress elicited by daily restraint or different 
daily stressors (unpredictable chronic stress, UCS), results in impaired learn-
ing and memory in spatial tasks such as radial arm maze (RAM), Morris water 
maze, Y-Maze, and recognition memory tasks such as object and place recog-
nition (Luine et  al., 2017b, 2018; Conrad et  al., 2003; Ortiz & Conrad, 
2018). Remarkably, female rodent cognitive responses to stress are often dif-
ferent: acute stress impairs classical conditioning (Wood et al., 2001) and does 
not affect object placement (Luine et al., 2017a), while chronic stress enhances 
performance of spatial memory tasks (Bowman et al., 2001; Conrad et al., 
2003), but does not alter object recognition (Gomez & Luine, 2014). Our lab 
was the first to show that chronic stress impairs RAM performance in males 
(Luine et al., 1994) and enhances it in females (Bowman et al., 2001), and we 
continue to consider sex as a variable in our studies.

While less investigated than cognition, anxiety increases following chronic 
stress in both male and female rats as assessed by either the elevated plus maze 
or the open field. It appears that males show stress-dependent increase in anxi-
ety before females (seven days; Bowman et al., 2009) but by 21 days females 
are also affected (Noschang et  al., 2009). However, few studies include 
females, and further study is required. Depression in rodents is assessed by 
preference for sucrose-containing vs plain water wherein less consumption of 
sucrose indicates anhedonia (loss of pleasure) and therefore depression. In 
males, exposure to a variety of stressors (one–four weeks) including predator 
stress, social defeat coupled with chronic isolation, and variable stressors 
increases male depression in the sucrose preference test (Dalla et al., 2010; 
Carnevali et al., 2012; Gronli et al., 2005; Burgado et al., 2014). Few studies 
have utilized females but we found that both sexes exhibited decreased sucrose 
preference at seven, 14, and 21 days of restraint stress (Buenaventure et al., 
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unpublished) and seven days of unpredictable stress decreased preference in 
female but not male mice (Hodes et al., 2015). Thus, stress appears to alter 
anxiety and depression, but the parameters may be somewhat different 
between the sexes and require further investigation.

Thus, current studies have shown that stress deleteriously impacts the 
higher-order neural functions of cognition and mood in rodents. Importantly, 
if stress is not severe or maintained for extended periods, the changes are gen-
erally reversible (Ortiz & Conrad, 2018). For example, we found that if RAM 
training and testing begins immediately after chronic stress, males are 
impaired, but if training and testing begins 14 days following stress cessation, 
impairments are not present (Luine et al., 1994). This pattern follows ana-
tomical results which show retraction of hippocampal pyramidal neuron den-
drites following chronic stress and re-growth of the tree by 10 days following 
cessation of stress (McEwen, 2001) (see Sect. 4 for further discussion of neural 
changes).

3.2  Stress during Developmental Periods Causes Long 
Lasting Behavioral and Cognitive Changes

As indicated above, when stress is experienced during adulthood, effects are 
generally reversible and transitory in nature, but during the pre- and post- 
natal stage, chronic stress can result in long-lasting effects (reviewed in 
Weinstock, 2016). The long-lasting effects of environmental agents, food 
restriction, or toxic chemicals at this time period are also well documented 
and long known. In regard to stress in rats, we restrained pregnant dams and 
found that at adulthood, anxiety was increased in female but not male off-
spring, and RAM performance was impaired in males and enhanced in females 
(Bowman et al., 2004). Other research shows similar stress effects in males, 
but females are not often assessed (Weinstock, 2016). Stress during the post- 
natal period (up to weaning at 21 days) is also associated with permanent 
alterations in neural and behavioral function (Hodes & Epperson, 2019).

In recent years, the developmental period for the exerting of long-lasting 
effects has been lengthened to include periadolescent/adolescent and pubertal 
effects of drugs, environmental factors, and hormones at adulthood (Green & 
McCormick, 2013). Adult performance on mazes is impaired in rats given 
stress at 28 days of age (Isgor et al., 2004). Adolescent stress increases anxiety 
in both sexes at adulthood (Holder & Blaustein, 2014). Adult males show 
depressive-like behavior and cognitive impairment following adolescent stress 
but females do not (Gomes & Grace, 2017; Klinger et  al., 2019). Further 
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research in females is clearly warranted in order to determine the extent of sex 
differences at adulthood following adolescent stresses.

Thus, acute and chronic stress given across the rodent lifespan is associated 
with alterations in higher-order brain functions like cognition and mood. 
Therefore, animal models of stress can provide important translational infor-
mation for developing new treatments for stress-related diseases.

4  Neural Effects of Stress

The main advantage of conducting stress experiments in animals, as in most 
pre-clinical research, is that post-mortem examinations can be made to deter-
mine which neural systems are affected and how. Such results can inform the 
design of clinical studies and treatment paradigms. Chronic stress is associ-
ated with sex-specific alterations in areas important for learning and memory 
like the prefrontal cortex and hippocampus and for mood and anxiety in areas 
like the amygdala and prefrontal cortex. However, the vast majority of neural 
studies, like the behavioral studies, fail to include females. A brief synopsis of 
important changes follows, and the pattern of results suggests that stress often 
downregulates neural activity or expression in males but either does not alter 
activity or causes different changes in females.

Chronic stress differentially affects neuronal survival; in males short-term 
survival of new dentate gyrus neurons is decreased whereas survival is increased 
in females (Westenbroek et  al., 2004). Retraction/pruning of dendrites in 
CA3 pyramidal neurons of the hippocampus following stress has been well 
described in male subjects (Watanabe et al., 1992; Ortiz & Conrad, 2018). As 
shown in Fig. 4.1, three weeks of daily restraint stress causes loss of tertiary 
dendrites (most distal dendrites) from the apical dendritic tree, but basal den-
drites remain unaffected. The density of dendritic spines (small protrusions 
from the dendrites which are the site of synapses) is not changed following 
stress. Galea et al. (1997) confirmed retraction of CA3 apical dendrites fol-
lowing 21 days of restraint stress in males and found that females do not show 
changes in these dendrites but that basal CA3 dendrites retract. McLaughlin 
et al. (2009) also showed that estradiol treatment of female rats without cir-
culating estradiol because of ovariectomy prevents CA3 dendritic retractions 
and increases CA1 spine density (number of spines/segment of dendrite). 
These results provide some morphological evidence for the idea that the 
female hormone, estradiol, may confer cognitive resilience to stress in females.

Chronic stress leads to retraction or loss of tertiary apical dendrites (most 
distal dendrites) in hippocampal CA3 pyramidal neurons in male rats. The 
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Fig. 4.1 Schematic of hippocampal CA3 pyramidal neuron pre and post chronic stress

basal dendrites are not affected, but other sub-regions are impacted when 
chronic stress is sufficiently robust or long-lasting. Density of dendritic spines 
is not altered in CA3 apical or basal spines. Retraction of apical dendrites 
underlies impaired hippocampal function and contributes to decrements in 
learning and memory and alterations in mood. Mediators of dendritic retrac-
tion are prolonged exposure to the stress hormones glucocorticoids, increases 
in glutamatergic activity, and changes in monoaminergic activity (adapted 
from the studies of Watanabe et al., 1992; Galea et al., 1997; and Ortiz & 
Conrad, 2018).

Several neurotransmitters show sexually dimorphic responses to stress. 
Glutamate activity is critical in learning and memory, and 21 days of restraint 
stress decreased glutamatergic neurotransmission and surface expression of 
glutamate receptors in the PFC2 of male, but not female, rats (Wei et  al., 
2014). Chronic unpredictable mild stress for 21 days caused a 50% decrease 
in the endocannabinoid receptor, CB1, in the dorsal hippocampus of male 
rats, whereas an approximately 150% increase was found in females (Reich 
et al., 2009).

Monoaminergic systems are among rapid and important stress responders/
mediators, and following 21 days of restraint decreased levels of norepineph-
rine, dopamine, and serotonin (5-hydroxytryptamine, or 5-HT) levels are 
found in the hippocampus of males (Beck & Luine, 1999; Sunanda et al., 
2000), but opposite changes in these monoamines are found in females (Beck 
& Luine, 2002). We examined effects of restraint for a shorter period, 

2 PFC: prefrontal cortex.
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MHPG HV -HIAA
AREA MALE FEMALE MALE FEMALE MALE FEMALE
CA1 153% 122% 63% 18% 45% 30%
CA3 41% 105% 46% 11% 22% 24%
MP-CORTEX 18% 21% = = = =
BL-AMYGDALA 18% 21% 24% 4% 25% =

A 5

Table 4.2 Sex differences in chronic stress effects on monoamine metabolites in brain 
areas of male and female rats

Entries show significant increases ( ) or decreases ( ) in metabolites for norepinehrine 
(MHPG, 3-methoxy-4-hydroxyphenolglycol), dopamine (HVA, homovanillic acid), and 
serotonin (5-HIAA, 5-hydroxyindole acetic acid). An arrow of the same color but a 
lighter hue indicates a significant difference. Significant differences range from p < 
0.05 to 0.001. Adult male and female rats served as controls or received seven days of 
6 h/day restraint stress. Data from Bowman et al. (2009)

one week, and like the behavioral responses, monoaminergic systems showed 
robust sex differences (Bowman et al., 2009, Table 2). Changes in metabolites 
of the major amines, 3-methoxy-4-hydroxyphololglycol (MHPG) for norepi-
nephrine, homovanillic acid (HVA) for dopamine, and 5-hydroxyindole ace-
tic acid (5-HIAA) for serotonin, are shown by arrows in CA1, CA3, medial 
prefrontal cortex, and baso-lateral amygdala in Table 4.2. Metabolites provide 
a measure of activity, but other assessments like in vivo release of transmitters 
need to be made. In the majority of cases, metabolites decreased in males and 
increased in females following stress.

The cortex showed the fewest changes, with only MHPG affected: an 18% 
decrease in males and a 21% increase in females. The largest changes were 
found in CA1 where both sexes showed an increase in the NE metabolite, 
MHPG, but males showed a significantly larger increase, 153%, than females, 
122%, and both HVA and 5-HIAA decreased 45–63% in males and increased 
18–30% in females. However, the largest difference between the sexes occurred 
in CA3 where MHPG decreased 41% in males and increased 105% in 
females. These remarkably different patterns in monoaminergic activity in the 
sexes following stress may be critically important in mediating memory and 
mood changes. However, further experiments are necessary to link the changes 
in activity to behavior and to determine their translatability.

5  Ethical Considerations

Stress procedures, like all research in animals, must be approved by a commit-
tee which oversees animal care and protection at the institution where the 
research is carried out. Researchers must insure welfare of the animals and 
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demonstrate that procedures do not cause undue harm or morbidity/mortal-
ity. Examples include daily weighing of subjects to insure against excessive 
weight loss because chronic stress causes weight loss. All researchers need to be 
trained in proper implementation of the stressors and to monitor untoward 
effects, in which case the stress must be stopped. Such symptoms can include 
porphyrin discharge from the eyes and excessive weight loss. Stress experi-
ments have been conducted for many years, and thus if researchers follow 
standard protocols and are attentive to animal well-being, problems should 
not arise. In the United States, researchers adhere to guidelines from the 
National Institutes of Health (Guide for the Care and Use of Laboratory 
Animals, Eighth Edition, n.d.). Many European researchers also follow these 
guidelines, but many countries issue their own. Researchers should check 
with their home institution’s research office for the guidelines which they 
should follow.

6  Conclusions

An array of acute and chronic stress models is available in rodents to model 
stress in humans. Proper implementation can lead to critical information for 
understanding the mechanisms underlying stress effects and for developing 
new treatments. Since stress is a growing issue for our society, obtaining such 
information is ever more critical.
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5
Physiological Assessment of the State 

of Mental Stress at Work

Philippe Fauquet-Alekhine and Jean-Claude Granry

1  Introduction

The transactional model of Lazarus and Folkman (1984) considers mental 
stress as a transaction between an individual and the context associated with 
one’s perception that external demands are exceeding one’s capacity for 
response (Folkman et al., 1986; Rozanov, 2017, p. 17; see also Chap. 2 of the 
present book). The perception of the stress factors by the subject is related to 
emotions combined with physiological responses of the body to these factors. 
Therefore, subjects’ stress state may be assessed through physiological mea-
surements, providing an objective evaluation. The advantage of such methods 
is that they are not submitted to the subjective bias that might occur when 
assessing the stress state through questionnaires, for example (see Chap. 6 of 
the present book). Responses to questionnaires may sometimes be systemati-
cally biased (Fauquet-Alekhine et al., 2020).
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The purpose of this chapter is to present and comment on a selection of 
methods aiming at characterizing subjects’ state of acute mental stress through 
physiological measurements. The chapter does not address assessment of 
chronic stress. The methods were chosen because their reliability has been 
proven in many studies and they are now widespread in the scientific com-
munity, and they present a low level of disturbance for the subjects when 
applied. Each method presented addresses only one physiological factor (e.g., 
heart rate or ventilation variation) but they may be combined in order to 
consolidate the conclusions regarding the subjects’ state of stress.

1.1  General Considerations Regarding Reliability 
and Limitations

As for any physiological measures, the equipment necessary to perform the 
measurement may disturb the subjects relatively more or less and thus be a 
factor of stress that must be taken into account by the analysts. Physiological 
measures are also impacted by subjects’ physical efforts. Therefore, assessing a 
mental state through physiological measurements must exclude physical 
efforts or, at least, their contribution to the measures must be quantified. 
Furthermore, measurements may be distorted by diseases affecting the sub-
jects’ organ providing data (e.g., pulmonary oedema disturbs ventilation) or 
by mental troubles. This means that the analysts need to bear in mind that the 
equipment must be chosen to create as little discomfort as possible for the 
subjects, and that they must consider the subjects’ medical and physiological 
history.

1.2  Methods Presented

The methods chosen for characterizing subjects’ state of stress are based on the 
following physiological parameters:

• heart rate variation
• heart rate variability
• blood pressure
• respiratory frequency
• skin resistivity or conductance
• salivary alpha-amylase
• cortisol
• cytokine
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The way these parameters are linked to acute mental stress is depicted in 
detail in Chap. 3 of this book and will not be reconsidered in the present 
chapter.

As a conclusion, the chapter ends with comment regarding ethics and advice.

2  Heart Rate Variation

Heart rate (HR) increase is an indicator for acute mental stress escalation, as 
demonstrated in many experiments (see, e.g., Kudielka et al., 2004; Spierer 
et al., 2009; Choi & Gutierrez-Osuna, 2009; Petrowski et al., 2010; Cinaz 
et al., 2010; Fauquet-Alekhine et al., 2016).

Heart rate (HR) increase with mental stress is not linear. It follows a power- 
type curve (Fig. 5.1) as emphasized by Fauquet-Alekhine et al. (2016) starting 
at the rest value to a maximum corresponding to high levels of stress.

Heart rate is the frequency of heartbeat. It is usually measured in beats per 
minute (bpm) by considering the lapse in time between two maxima of the 
signal (Fig. 5.2). The typical signal shows a periodical wave depicted by several 
points among which are the Q-R-S points associated with the main wave, the 
maximum being R. This is why it is common to read results presented in 
terms of RR intervals (in ms).

Heart rate is usually measured through a monitor connected to electrodes 
distributed on the subject’s chest. However, during stress studies, it is better to 
opt for a wearable device allowing subjects to perform their activity without 
being disturbed by the measuring system. The more realiable systems are 
based on a chest strap equipped with sensors that provide a signal transmitted 
to a memory buffer often located inside a dedicated watch worn on the wrist 
of the subject or, more recently, to a smartphone (Giles et al., 2016; Baker 
et al., 2017; Gilgen-Ammann et al., 2019; Climstein et al., 2020; Speer et al., 

Fig. 5.1 HR variation with stress for healthy adult subjects submitted to acute men-
tal stress
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Fig. 5.2 Example of signal monitored when measuring heart rate

2020). Systems involving a measurement located at the wrist using a watch 
are not recommended because they lack reliability (Fig. 5.3).

The signal being acquired continuously, the measure of HR is actually 
obtained during the stress episode for which the variations of the state of stress 
may be recorded. Data may be analyzed per individuals or per cohorts of simi-
lar subjects (see, e.g., Fig. 5.4). The quantity taken to characterize the state of 
stress is thus an averaged heart rate over the period of time during which the 
subject was submitted to stress. Fauquet-Alekhine et al. (2014) suggested a 
variation of the stress indicator HR by considering the product of the mean 
HR (HRmean) by the difference between the maximun HR (HRmax) and the 
mean HR; they introduced the coefficient of stress Ks:

 
K HR HR HRsr mean mean= ´( )-max  

This gave interesting results.

2.1  Expected Averaged Values for Samples 
of Healthy Adults

Usually, HR at rest ranges from 45 to 65 bpm.
Subjects reading a question on a test (Fauquet-Alekhine et al., 2012) may rise 

over 75 bpm.
Experienced air traffic controllers (Fallahi et al., 2016) performing their job in 

normal conditions may have a mean HR at 75–80 bpm.
Experienced airplane pilots (Lehrer et al., 2010) performing their job in nor-

mal conditions on simulator may have a mean HR up to 93 bpm.
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Fig. 5.3 Chest strap equipped with sensors. Signal transmitted to a memory buffer of 
a smartphone. Treatment on computer

Fig. 5.4 Example of comparison of mean HR for a sample of heathy male young adults 
(data from Kudielka et al., 2004) under two different experimental conditions: at rest 
and under stress

When carrying out an oral presentation in front of a group, subjects’ HR may 
rise to 95 bpm (Berger et al., 2016).

Subjects being interviewed may have a mean HR from 75 bpm (Stedmon 
et al., 2015) to 100 bpm (Petrowski et al., 2010).
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Physicians managing a critical situation in the operating theater may increase 
their HR to between 100 and 105 bpm (Berton et al., 2015).

When comparing data between cohorts of different subjects (e.g., a group 
of healthy adults and a group of adults suffering from schizophrenia; 
Reinertsen et al., 2017), data may be normalized by a baseline. The baseline is 
typically the data obtained from the signal measured at rest.

2.2  Reliability and Limitations

While the studies have shown a satisfactory acceptability of the data when 
averaged over samples, the use of data to compare the stress state between two 
individuals is more delicate even when using baselines to normalize data. For 
example, if subject A gives 120 bpm under stress and 60 bpm at rest, and 
subject B gives respectiveley 130 and 65 in the same conditions as for subject 
A, the conclusion might be that subject B was more stressed than A, but the 
ratio (HR under stress)/(HR at rest) gives the value 2 for both. Factors specific 
to the subjects such as gender, weight, genetics, and regularity of physical 
activity may influence HR.

In addition, certain stress conditions may superimpose physical stress (asso-
ciated with physical efforts) onto mental stress; this is the case of anesthetists 
managing cardiac distress with cardiac massage, for example. In such cases, 
the results are different when comparing subjects submitted to physical stress 
with those not submitted to this stress (Fauquet- Alekhine et al., 2014).

3  Heart Rate Variability

Many studies have promoted the ratio of power frequencies for low vs high 
values of heart rate variability (ratio LF/HF of HRV) as a relevant and confi-
dent parameter to differentiate levels of stress state.

Since it is derived from HR measurement, the calulation of HRV is consid-
ered as obtained during the stress episode but it requires sampling HR over a 
lapse in time in order to acquire enough data to perform a satisfactory treat-
ment of the signal. The ratio HRV is obtained by analyzing fluctuations in 
beat-to-beat periods, to consider the ratio of the probability density function 
of the low frequencies of HR by the probability density function of the high 
frequencies of HR. HRV being deduced from HR, the measurement systems 
are the same.
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In other words, a spectral analysis of HRV (see, e.g., Camm et al., 1996; 
Kim et al., 2018) highlights several frequency bands among which are a low- 
frequency component reflecting sympathetic activity (usually referred to as 
LF: 0.04–0.15Hz) and a high-frequency component reflecting parasympa-
thetic activity (usually referred to as HF: 0.15–0.4Hz). The ratio of LF to HF 
densities illustrates the autonomic parasympathetic and sympathetic balance 
and is used as an indicator of stress (e.g., Camm et al., 1996; McDuff et al., 
2014; Fallahi et al., 2016; Kim et al., 2018). The spectral analysis is usually 
carried out using a Fast Fourier Transformation. An illustration of the HRV 
spectrum is given in Fig. 5.5.

When compared with HR measurements, HRV presents the advantages of 
being more discriminant, as illustrated in Fig. 5.6. It also does not require 
baseline measurements, thus offering a higher reliability when comparing two 
individuals.

Fig. 5.5 On the left, a sample of HR, and on the right, a spectrum of frequencies (or 
probability density function (PDF) of frequencies) showing two main components asso-
ciated with LF and HF of HR

Fig. 5.6 Example of comparison of mean HR mean HRV for a sample of heathy young 
adults (data from McDuff et al., 2014) under two different experimental conditions: at 
rest and under stress
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3.1  Expected Averaged Values for Samples 
of Healthy Adults

The ratio HRV LF/HF increases with stress.
At rest, LF/HF is expected to be between 0.5 and 1.5 (McDuff et al., 2014; 

Pereira et al., 2017).
When reading, LF/HF is about 2.5, and for an oral presentation, it is about 3 

(Pereira et al., 2017).
Experienced pilots of ground robots performing an easy task give LF/HF 

between 1 and 4 (unpublished data from INTRA robotics, France).
During an interview, LF/HF may rise to 6 (Petrowski et al., 2010).
Experienced airplane pilots performing their job in normal conditions on a 

simulator may have a ratio LF/HF up to 6.3 (Lehrer et  al., 2010; Cao 
et al., 2019).

Anesthetists managing critical situations in real operating conditions may 
have a mean ratio LF/HF up to 7.5 (Baker et al., 2017).

3.2  Reliability and Limitations

Among all the methods available to date for assessment of the stress state 
through physiological measures, HRV appears to be the most reliable. 
However, a sensitivity to ventilation disturbance was pointed out by Choi and 
Gutierrez-Osuna (2011). Decreased HRV was observed with aging and obe-
sity (Cao et al., 2019).

In addition, as for HR, certain stress conditions may superimpose physical 
stress (associated with physical efforts) onto mental stress, inducing a bias in 
the results.

4  Blood Pressure

Two values are measured corresponding to particular phases of the cardiac 
cycle: systolic blood pressure (SBP) and diastolic blood pressure (DBP), asso-
ciated with peaks of pressure when compared to lowest pressure in the arteries 
(Fig. 5.7). The unit for blood pressure measurement is mmHg (millimeters of 
mercury).

During stressful episodes, increases in SBP magnitude compared to that of 
DBP have been observed. They are considered as a reliable indicator of the 
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Fig. 5.7 Blood pressure with time during cardiac cycles: systolic blood pressure (SBP) 
and diastolic blood pressure (DBP)

stress state (see Brownley et al., 2000). Blood pressure wave may be analyzed 
in terms of variation (Hjortskov et al., 2004).

The most reliable system to measure blood pressure is based on a device 
stopping blood flow usually by placing a sensor on the upper arm at the bra-
chial artery or on the wrist at the radial artery. This is usually done on the 
non-dominant side. The principle is thus to occlude the artery for each mea-
surement, thus not providing a sampled wave but a succession of instant mea-
sures of blood pressure. It is clear that the higher the number of measurements, 
the higher the probability to disturb the subject.

It is possible to obtain a continuous sampling of the blood pressure signal 
in an indirect way. The signal being acquired continuously, the measure is 
actually obtained during the stress episode. The variations thus account for 
the state of stress and may be recorded. For example, the Finometer is a con-
tinuous hemodynamic monitor using a volume-clamp method based on pho-
toelectric measurement (photophethysmography) through a cuff worn on the 
finger (Penaz, 1973). The recorded signal makes it possible to reconstruct the 
blood pressure signal (Guelen et al., 2003; Schutte et al., 2003; Lyu et al., 
2015; O’Súilleabháin et al., 2018; Cho et al., 2019). However, to avoid arti-
facts, movement of the hand must be maintained at a minimum and the sys-
tem requires individual calibration for each subject.

Tonometric-based systems consist in measuring blood pressure from the 
radial artery, a device applying a varying force on the artery (Parati et  al., 
2003). This technology is not recommended because it is sensitive to subjects’ 
movements and to the positioning relative to the heart.
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More recently, researchers have developed a watch-type sensor with an 
automatic oscillometric device for the measurement of blood pressure at the 
wrist (Tomitani et  al., 2020; Kuwabara et  al., 2019; Kario et  al., 2020). 
However, this development is too recent to provide sufficient feedback regard-
ing reliability and application to the assessment of emotional states.

4.1  Expected Averaged Values for Samples 
of Healthy Adults

The World Health Organization has provided a classification of expected val-
ues for adult blood pressure (WHO, 1999; see Table 5.1). The normal values 
for healthy adults are <130 mmHg for systolic blood pressure and <85 mmHg 
for diastolic blood pressure.

The relevant indicator for stress is the increase in blood pressure between 
rest and the stress episodes.

During a mathematical task, the variation for SBP was measured from rest 
to stress 129–131 and for DBP 78–81 (O’Súilleabháin et al., 2018), thus giv-
ing an increase of 2 for SBP and 3 for DBP; for a similar task, it was found to 
vary from rest to stress 115–134 for SBP and 70–82 for DBP (Edwards and 
Morris, 2018), thus giving an increase of 19 for SBP and 12 for DBP.

For cold pressure task (putting the hand in cold water), the variation for 
SBP was measured from rest to stress 115–128 and for DBP 70–81 (Edwards 
and Morris, 2018), thus giving an increase of 13 for SBP and 11 for DBP.

During an oral presentation, SBP may vary from rest to stress 112–127 and 
DBP 70–85 (Shilton et al., 2017), thus giving an increase of 15 for SBP and 
15 for DBP.

It is therefore clear that values for blood pressure under different stress con-
ditions may remain in the normal range. The criterion to detect a state of 
stress is the increase of the values between a rest condition and a stress 

Table 5.1 Blood pressure classification for adults

Classification
Systolic blood pressure 
(mmHg)

Diastolic blood pressure 
(mmHg)

Optimal <120 <80
Normal <130 <85
High-normal 130–139 85–89
Hypertension (mild) 140–159 or 90–99
Hypertension 

(moderate)
160–179 100–109

Hypertension (severe) ≥180 ≥110

Source: WHO (1999)

 P. Fauquet-Alekhine and J.-C. Granry



75

condition, and it is not certain that values associated with a stress state in a 
given experiment would be similar to those obtained in another experiment.

4.2  Reliability and Limitations

In addition to drawbacks due to calibrations and inaccuracy related to the 
subjects’ movements, other factors may affect the accuracy of blood pressure 
measurement.

The accuracy of the blood pressure measure can be modified as the level 
between the heart and the sensor is changing (hydrostatic effect).

Repeated assessments of blood pressure with techniques that temporally 
and periodically squeeze the arm or the wrist might physiologically elevate 
blood pressure (in addition to the elevation due to stressors) and psychologi-
cally distract subjects from the experienced situation, thus creating a bias in 
subjects’ response to the experimental condition.

Some authors complain that blood pressure measurements to characterize 
the state of stress have given diverging results (Koudela-Hamila et al., 2020); 
the preceding description of the expected values does not refute this.

This may explain why the characterization of a state of stress through blood 
pressure measurement is less used than those based on HR or HRV in the 
scientific literature. Very often, it is complementary to another physiological 
parameter measured to characterize the state of stress.

5  Respiratory Frequency

In resuscitation departments at hospitals, respiratory frequency is accurately 
measured through monitoring of the respiration flow collected in a mask 
worn on the face linked through a duct to a monitor which also displays mois-
ture in the exhaled breath and O2 saturation in the blood. Since the gases may 
be flammable (e.g., O2 input), caution is required to ensure that the safety 
features are active and electrical hazards are removed. It is obvious that such a 
system is not suitable for stress analysis.

Researchers have thus developped wearable systems, most of them based on 
sensors distributed on a chest strap connected to a monitor that samples the 
signals at a chosen frequency. The signal being acquired continuously, the 
measure is actually obtained during the stress episode for which the variations 
of the state of stress may be recorded subject to some limitations (see below). 
The principle for the measurement is based on the chest movements.
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Choi and Gutierrez-Osuna (2011) have used a piezoelectric respiratory 
effort sensor and a pressure-based respiration sensor. They pointed out that 
“the piezo sensor has a very low profile but is sensitive to motion artifacts, 
whereas the pressure-based sensor works well in the presence of body move-
ments though at the expense of a larger package” (p. 2651). McDuff et al. 
(2014) and Hernando et al. (2016) used a similar system. Liu et al. (2019) 
used a chest strap combining accelerometers and gyroscopes used to capture 
signals modulated by respiration. However, this requires being correctly posi-
tioned over the diaphragm. Recently, a wearable sensor was developed (Chu 
et al., 2019), integrating low-powered piezo-resistive sensors that can be inte-
grated with wireless Bluetooth units, allowing the simultaneous measurement 
of both respiration volume and rate with a satisfactory accuracy, especially 
under various ambulatory conditions.

Interestingly, Hernando et al. (2016) promoted the joint analysis of respi-
ration and HRV in order to obtain a more reliable characterization of stress. 
However, limitations are noteworthy (see below).

5.1  Expected Averaged Values for Samples 
of Healthy Adults

As for the heart, ventilation may be analyzed in terms of rate or variability. 
Figure 5.8 gives an example of results for breathing rate compared to HRV in 
the same two conditions (rest and stress), and Fig. 5.9 shows the power den-
sity function of ventilation in two conditions (relax and stress).

However, the literature does not provide an estimation of expected values 
under different conditions of stress. Values depend on the principle and the 
device used for measurement. The state of stress is thus determined from the 
difference of values obtained at rest and in stressful conditions.

Fig. 5.8 Breathing rate (BR) and HRV under rest and stress conditions (data from 
McDuff et al., 2014)
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Fig. 5.9 Power density function (PDF) of ventilation under rest and stress conditions 
(data from Gutierrez et al., 2011)

5.2  Reliability and Limitations

The main drawback of this approach is that the measure is significantly dis-
turbed when subjects are speaking and it is very sensitive to the physical efforts 
of the subjects.

6  Skin Conductance or Resistivity

The relation to stress of skin conductance Gs (or skin resistivity Rs=1/Gs) is 
well described by Sun et al. (2010, p. 4): when measuring the electrical con-
ductance of the skin, “a transient increase in skin conductance is proportional 
to sweat secretion. When an individual is under mental stress, sweat gland 
activity is activated and increases skin conductance. Since the sweat glands are 
also controlled by the sympathetic nervous system, skin conductance acts as 
an indicator for sympathetic activation due to the stress reaction. The hands 
and feet, where the density of sweat glands is highest, are usually used to mea-
sure [skin conductance]. There are two major components […]. Skin conduc-
tance level (SCL) is a slowly changing part of the signal, and it can be computed 
as the mean value of skin conductance over a window of data. A fast-changing 
part of the signal is called skin conductance response (SCR), which occurs in 
relation to a single stimulus.” In a recent paper, Posada-Quintero et al. (2018) 
mentioned “Electrodermal activity” instead of skin conductance to define the 
phenomenon analyzed using this method.

The measurement involves two probes pasted on the hand (e.g., on two 
fingers: Sun et al., 2010) connected to a watch worn on the wrist which pro-
vides signals via Bluetooth to a computer for sampling and treatment. The 
signal being acquired continuously, the measure is actually obtained during 
the stress episode subject to some limitations (see below). An electric tension 
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Fig. 5.10 Measuring principle of skin conductance: an electric tension is applied 
between two probes pasted on the hand and the electrical intensity is measured to 
access the conductance Gs

U being applied between the probes (direct current), the electrical intensity I 
is measured to access the conductance (Fig. 5.10) through the galvanic skin 
response (GSR).

 
AsU R R Is c= +( )´

 

The conductance is:

 
G U I Rs c= -( )-/

1

 

6.1  Expected Averaged Values for Samples 
of Healthy Adults

The values expected for GSR depend mainly on the place where the probes are 
pasted, the electrical circuit used, and the subject’s capacity to sweat. In any 
case, the electrical values are not interesting as the relevant quantities are those 
associated with the fast-changing part of the signal, that is, the skin conduc-
tance response (SCR). The changes of the subject’s state (relax or stress) are 
thus detected. However, the intensity of the stress is difficult to assess.
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6.2  Reliability and Limitations

Subjects may sweat due to the environment temperature, thus contributing to 
biasing the measurements.

Moreover, successive stress stimuli may induce a cumulative production of 
sweat while there may be no actual accumulative perception of stress by the 
subject; Posada-Quintero et  al. (2018: see Fig. 1 of the article) provided a 
sample of signals suggesting this process. In other words, a high SCL may not 
reflect a high stress episode but rather a succession of low stress episodes. It 
seems difficult to differentiate the two possibilities only on the basis of the 
skin conductance measure: the approach is not self- sufficient conversely to 
HR or HRV, for example.

In addition, when someone sweats, there are two latent times. The first is 
the delay following the stress stimulus until the actual presence of sweat on 
the hands, and the second is the delay for the skin to recover a “normal” wet-
ness. Shimmer (2015: see Fig. 5 of the article) gives samples of GSC and HR 
simultaneously sampled for a subject submitted to successive stress episodes. 
While the trigger of each episode seems to be correctly correlated between the 
two signals, GSC does not give any reliable information regarding the inten-
sity of the perceived stress conversely to HR, and the second latent time is 
clearly illustrated.

7  Salivary Alpha-amylase

Salivary alpha-amylase (sAA) has emerged as a valid and reliable biomarker of 
Autonomous Nervous System (ANS) activity and as a relevant contributor to 
behavioral analysis (Ali & Nater, 2020).

Salivary alpha-amylase concentration is an indirect marker for sympatho-
adrenal medullary activity (SAM, see Chap. 3 of the present book) (Granger 
et al., 2007; Nater et al., 2005; Filaire et al., 2010) with significant variations 
in response to stressful experiences (Chatterton et  al., 1997; Bosch et  al., 
2003; Geeraerts et al., 2017). Correlations between sAA variations and heart 
rate variability (HRV) have long been demonstrated (Bosch et  al., 2003; 
Nater et al., 2006). The concentration decreases just after the stress episode 
during several minutes.

The approach is based on the fact that the salivary glands are innervated by 
the sympathetic and parasympathetic branches of the ANS (Kawano et al., 
2013), the former increasing salivary protein secretion, the latter increasing 
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salivary flow rate (Baum, 1993). Both innervate the salivary glands which 
produce sAA: in response to neurotransmitter activation, salivary secretions 
arise, reflecting ANS activity (Garrett, 1999; Nater et al., 2005).

The procedure to collect and analyze sAA samples is not simple and any 
mistake during the conservation process of the samples may spoil them. The 
following is an example depicting the procedure by Thoma et al. (2012) simi-
lar to that of Chu et al. (2013):

Participants were instructed in the saliva sampling method, which included 
placing cotton swabs (Salivettes, Sarstedt, Nümbrecht, Germany) in their 
mouth and circulating it for 2 min, as recommended by Harmon et al. (2008) 
[…]. Saliva samples were immediately stored at −20 °C. For batch analysis at the 
end of data collection, salivettes were thawed and centrifuged at 2000×g for 
5min. This procedure resulted in a clear supernatant of low viscosity. Salivary 
alpha-amylase measurement was completed using an enzyme kinetic method as 
described previously (Bosch et al., 2003; Rohleder & Nater, 2009). Saliva was 
processed on Genesis RSP8/150 liquid handling system (Tecan, Crailsheim, 
Germany). Saliva was diluted at 1:625 with ultrapure water by the liquid han-
dling system. Twenty microliters of diluted saliva and standard were then trans-
ferred into standard transparent 96-well microplates (Roth, Karlsruhe, 
Germany). Standard was prepared from ‘Calibrator f.a.s.’ solution (Roche 
Diagnostics, Mannheim, Germany) with concentrations of 326, 163, 81.5, 
40.75, 20.38, 10.19, and 5.01 U/L alpha-amylase, respectively, and ultrapure 
water as zero standard. Afterwards, 80μl of substrate reagent (alphaamylase EPS 
Sys; Roche Diagnostics, Mannheim, Germany) were pipetted into each well 
using a multichannel pipette. The microplate containing sample and substrate 
was then heated to 37 °C by incubation in a waterbath for 90s. Immediately 
afterwards, a first interference measurement was obtained at a wavelength of 
405 nm using a standard ELISA reader (Anthos, Labtech HT2, Anthos, Krefeld, 
Germany). The plate was then incubated for another 5min at 37  °C in the 
waterbath, before a second measurement at 405  nm was taken. Increases of 
absorbance in samples were transformed to alpha-amylase concentrations using 
a linear regression computed against the standard curve on each microplate 
(Graphpad Prism 4.0c for Mac OS X, Graphpad Software, San Diego, CA). 
Inter- and intraassay variation was below 10%.

Geeraerts et al. (2017) made the procedure simpler:

Just before and after the session (before debriefing), saliva was collected from 
each participant. Samples were stored at 4°C and then centrifuged at 3000 
rounds per min before storage at 4°C. Salivary amylase concentration was then 
measured by enzymatic method.
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Chu et al. (2013) made it even more simpler:

sAA activity and cortisol concentrations were measured according to the manu-
facturer’s recommendations (Salimetrics Salivary alpha-amylase Assay Kit and 
Salimetrics Salivary Cortisol immunoassay kit, Salimetrics, USA).

While researchers often present sampling by absorbing the saliva with 
salivette or a cotton swab at the salivary gland area under the tongue, others 
prefer applying a spitting method that “prevents the noise associated with 
absorbent materials, such as incomplete recovery of sAA, inducing flow rate 
by accidental chewing, and poor quantification of saliva production […]. 
There is also evidence that the use of absorbent materials may attenuate stress 
effects” (Nagy et al., 2015, p. 118).

The measure is not obtained during the stress episode. The resulting data is 
based on the variation of sAA between the two samples obtained just before 
and just after the stress episode. Therefore, the variations of the state of stress 
during the episode cannot be recorded except if intermediate samples are col-
lected. The issue is that it may induce a disturbance of the subjects’ state.

7.1  Expected Averaged Values for Samples 
of Healthy Adults

The values below must be considered bearing in mind the limitations exposed 
in the next section.

For all following examples, the first sample of saliva was obtained just 
before the test. The second sample was obtained just after the stress episode.

Students in a flight simulator for F16 fighter pilots showed no significant sAA 
variation (Chu et al., 2013).

Experienced military personnel during a simulated nuclear-biological- -
chemical mission on an AH-64 Apache helicopter exhibited an sAA increase 
of +4% (Waugh et al., 1999).

Subjects exposed to infants crying showed an sAA increase of about +18% 
(Out et al., 2011).

The cold pressure task led to an increase of +60% (Nagy et al., 2015).
Oral presentation induced increases ranging from +40% to about 122%: 

+40% (Petrakova et al., 2015), +50% (Filaire et al., 2010), +66% (Rohleder 
& Nater, 2009) +73%, (Thoma et  al., 2012), and +122% (Degroote 
et al., 2020).
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Anesthesiologists in critical situations in the operating theater reached an 
average increase of +220% (Geeraerts et al., 2017).

Soldiers involved in parachute jumps increased to +300% (Waugh et al., 1999).

7.2  Reliability and Limitations

Although sAA secretion begins in a few seconds when glands are stimulated, 
sAA needs several minutes to develop, implying that the impact of very short- 
term stress tests might be underestimated. The dynamic of the process also 
differs along the circadian cycle.

The approach is sensitive to the method adopted to sample the saliva (i.e., 
the collection material and sampling such as salivette, spitting method, dura-
tion of sampling), which may create a bias that is difficult to evaluate in the 
results. The conservation protocol with low temperature is also a key point: it 
must be carefully and strictly respected, otherwise it spoils the samples.

In addition, the results may be affected by the “history of the mouth.” This 
is why some researchers ask subjects not to drink coffee or not brush their 
teeth at least one hour before the experiment. Similarly, habitual smokers 
(more than 15 cigarettes a day) exhibit higher sAA values than non-smokers 
(Thoma et al., 2012).

8  Salivary Cortisol

The use of salivary cortisol as a stress indicator is based on the same arguments 
as sAA. Kim et al. (2014, p. 205) give a simple and clear argumentation: “cor-
tisol hormone has been used as a reliable bioindex indicating human’s stress 
level. When a human is exposed to stress situation, CRF (corticotropin releas-
ing factor) is released in the hypothalamic paraventricular nucleus, and the 
CRF stimulates anterior pituitary gland, and adrenal cortical stimulating hor-
mone is secreted. When stress continues, cortisol hormone is secreted, because 
hypothalamus-pituitary gland- adrenal axis is stimulated. The cortisol hor-
mone can be sampled through saliva, blood and urine, and the method to 
sample the hormone through urine or saliva than the one through blood is 
used more in research.” However, while sAA begins to decrease when the 
stress stimulus is removed, the concentration of cortisol continues to increase 
for several tens of minutes after the stress episode and then decreases during 
several minutes. The physiological process is detailed in Chap. 3 of the pres-
ent book.
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Researchers provide succinct descriptions of the protocol applied for sam-
pling cortisol from saliva. Kim et al. (2014) suggested the following:

The measurement of cortisol level was analyzed through enzyme-linked immu-
noassay (EIA). The saliva was sampled by locating a cotton swab at the salivary 
gland area under the tongue by absorbing saliva for 2min. The saliva absorbed 
on the cotton swab was centrifugated, kept frozen at −20°C and was analyzed 
following the procedure offered by Salimetrics.

Schönfeld et al. (2014) were more concise:

From saliva, we analyzed concentrations of the stress hormone cortisol by means 
of an immunoassay (IBL, Hamburg).

8.1  Expected Averaged Values for Samples 
of Healthy Adults

The values below must be considered bearing in mind the limitations exposed 
in the next section.

For all following examples, the first sample of saliva was obtained just 
before the test.

Subjects involved in a two-minute oral presentation showed an increase in 
cortisol concentration by +7% just after the test and +70% nine minutes 
later (Singer et al., 2017).

Subjects undertaking a memory test with negative items exhibited an increase 
of +12% after a four-minute test and +25% 20 minutes later (Schönfeld 
et al., 2014).

Experienced military personnel in a Fighter flight simulator, thus trained for 
the activity used as a stress experience, showed an increase by +16% to 
+38% (Kim et al., 2014).

The same military personnel on a real Fighter flight showed an increase by 
+51% (Kim et al., 2014).

Firemen during a fire simulation for strategic and tactical operation, thus 
trained for the activity used as a stress experience, showed an increase by 
+50% just after the 27-minute activity and +70% 15 minutes later (Webb 
et al., 2011).

Subjects involved in a five-minute oral presentation showed an increase in 
cortisol concentration by +67% just after the test (Degroote et al., 2020).
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Subjects involved in a 15-minute oral presentation showed an increase by 
+73% just after the test and +93% 15 minutes later (Petrakova et al., 2015).

Subjects involved in a 20-minute oral presentation showed an increase by 
+140% just after the test and +171% 10  minutes later (Von Dawans 
et al., 2011).

Subjects involved in a 20-minute oral presentation showed an increase by 
+160% just after the test and +280% 20 minutes later (Kuebler et al., 2013).

8.2  Reliability and Limitations

The limitations for cortisol as a stress biomarker are the same as those for 
sAA. We must add that it was also detected as sensitive to gender (Singer 
et al., 2017). The fact that cortisol concentration in saliva continues to increase 
even after the end of the stress episode may call into question the relevancy of 
the measuring point after experiencing stress: Is it just after the stress episode 
(i.e., as soon as the stress situation is over) or is it at the maximum of cortisol 
concentration? Moreover, this leads to the conclusion that cortisol concentra-
tion depends more on the time than on the stress intensity.

We can conclude that cortisol concentration is more suitable for the study 
of chronic stress, and in this case other possibilities exist that may be more 
easily adapted than salivary cortisol such as cortisol in hair, fingernails, or 
plasma (see, e.g., Wu, Zhou, et al. 2018; Izawa et al., 2017; Wolf et al., 2008; 
Kunz-Ebrecht et al., 2003).

9  Cytokine

Inflammatory biomarkers mobilized as part of the immune response must be 
considered as a promising method to assess stress reactivity. Inflammation is 
measured by assessing cytokines (e.g., C-reactive protein [CRP], factor alpha 
[TNF-α]), interleukin-1beta [IL-1β], interleukin-10 [IL-10]) using serum or 
plasma-based blood intravenous samples (see, e.g., Kunz-Ebrecht et al., 2003; 
Koelsch et al., 2016; Prather et al., 2009; Kamezaki et al., 2012; Yamakawa 
et al., 2009; Davis et al., 2020). Several studies have shown an increase in the 
concentration of these biomarkers in response to acute stress (see Sect. 3.5 in 
Chap. 3 of the present book).

As blood sampling may be troublesome for both subjects and experiment-
ers, the protocol and results expected with this method are not presented here 
because it is less used. However, researchers have explored the possibility of 
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detecting cytokines variations in saliva, as done for sAA and cortisol. Slavish 
and Szabo (2019) pointed out that the correlations between salivary cytokines 
variations and acute stress were modest in view of current publications. They 
presented the schema of a review addressing the effect of acute stress on 
inflammatory biomarkers, the results of which are not yet published. They 
predicted that “salivary markers of inflammation will increase in response to 
acute stress, though we anticipate there will be variation across the studies. 
Although we expect results to vary by biomarker, we expect most inflamma-
tory biomarkers to peak 0–60 min after completion of the stressor based on 
initial findings from Slavish and colleagues (2015).”

10  Ethics

Like any contribution of individuals in scientific experiments, physiological 
measurements must be based on volunteering. The results must be confiden-
tial and must remain between the analyst and the subject. When the question-
naires are used within a research framework or an organizational analysis 
involving several participants, subjects must know that the results will be used 
in an anonymous way through statistical analysis. It is also expected that par-
ticipants will be given the freedom to withdraw from the study at any time if 
they feel uncomfortable with the experiment. Usually, all of this is written in 
an informed consent form co- signed by the subject and the analyst (see 
Appendix).

11  Conclusions

We have presented methods to assess humans’ state of stress from physiologi-
cal measurements. The methods were chosen because they provide a low level 
of disturbance for the subjects, have been studied for a long time by the scien-
tific community, and their reliability has now been demonstrated. Some of 
them provide an assessment of stress from a difference between two values 
acquired at two time-points (just before and just after the stress episode): sali-
vary alpha-amylase, blood or salivary cortisol, and cytokines. Others are based 
on averaged values over a period of time or on the analysis of recordings; the 
latter allows the researchers to access the evaluation of stress over different 
periods of the stress episode. These methods are heart rate variation, heart rate 
variability, blood pressure, respiratory frequency, and skin conductance (or 
resistivity).
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From our standpoint, methods based on heart rhythm are more reliable 
than the others. However, the study of stress may gain benefits when other 
methods complement the heart rhythm-based measure (e.g., Wu, Pirbhulal, 
et al., 2018).

 Appendix: Example of Informed Consent Form 
Co-signed by the Subject and the Analyst

Study: Calibration of “stress tests” for the recruitment of pilots in robotics

 Informed Consent

 A 1: Purpose of the Study

To assess the ability of tests to measure participants’ performance under acute 
stress and resilience.

 A 2: Profile of Participants

Any adult person able to control a robot with a joystick and having no medi-
cal contraindication (hereinafter referred to as “participant”).

 A 3: Procedure

The calibration of the tests, hereinafter referred to as the “activity,” is con-
ducted by the supervisor (see article A9). After carrying out a risk analysis 
specific to the equipment used for the activity, the participant is equipped 
with a chest strap with heart rate monitor electrodes connected to a smart-
phone. The supervisor may optionally place a camcorder with or without a 
tripod to record the progress of the activity.

The activity requires the participant to individually sequence the following 
sequences: … [to be developed]

At the end of the activity, the supervisor offers participants the opportunity to 
be debriefed on what has just happened.
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All this data is stored anonymously by the supervisor. They are then used 
statistically without any of the participants being identifiable in all the data 
collected and analyzed during the calibration of the tests.

 A 4: Duration

Taking into account the preparation and travel times between sequences, as 
well as the debriefing time, the activity lasts about one hour.

 A 5: Recordings

Data from tests and questionnaires are stored in paper format in an anony-
mized manner. Measurements, like the data mentioned above, are entered 
into a spreadsheet for processing and analysis. All processes respect the ano-
nymity of the participants. In the event that recordings are made by camera 
during the realization of the activity with the agreement of the participant, 
they are kept by the supervisor: they can be used to complete the analysis of 
the activity carried out by the participant.

 A 6: Benefits/Risks for the Participant

Participants can gain insight into their resistance to acute stress during work 
activities and thus identify their margins for improvement if necessary.

All participants contribute to the improvement of operational performance 
in robotics intervention in general by helping to calibrate high- performance 
recruitment tests.

The first risk for the participants in this study is medical: the exposure of 
some people to activity under acute stress can lead to certain complications. 
To avoid this risk, the participant is invited to fill in and sign the health ques-
tionnaire annexed to this informed consent or to meet with the occupational 
physician.

The second risk for participants in this study is the malicious use of acquired 
data. In order to reduce this risk, records and data are stored by the supervisor 
anonymously and are used by him according to the code of ethics of his trade.
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 A 7: Voluntary Nature of the Study/Confidentiality

In this study, participation is entirely voluntary; participants may decline the 
study at any time or refuse to answer questions they are uncomfortable with. 
They can also ask any questions they want to the supervisor.

 A 8: Cost, Reimbursement, and Compensation

Contribution to this study is voluntary as part of the participant’s job. No 
additional remuneration will be received.

 A 9: Questions and Contacts—Supervision of the Study

The study is supervised by the supervisor (custodian of the data for archiving):
Dr. Philippe Fauquet-Alekhine
Occupational Psychologist, Behavioral Psychologist, code ADELI: 37 

93 0490 0
Email: p.fauquet- alekhine@lse.ac.uk ou philippe.fauquet- alekhine@

groupe- intra.com
Address: Groupe INTRA-BP61-F37420 Avoine
Telephone: +33247986505
During and after the study, participants can ask any questions they may 

have about the study. If participants have questions later, they can also contact 
the supervisor again.

 A 10: Declaration of Consent

The above content is read, approved, and good for agreement.
Name of participant:___________________ Name of 

analyst:__________________
Date/Signature:             Date/Signature:
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6
Psychological Assessment of the State 

of Mental Stress at Work

Philippe Fauquet-Alekhine and Anne Boucherand

1  Introduction

Within a dynamic approach, stress is considered as a transaction between an 
individual and the context (transactional model) associated with one’s percep-
tion that external demands are exceeding one’s capacity for response (Lazarus 
& Folkman, 1984; Folkman et al., 1986; Rozanov, 2017, p. 17; see also Chap. 
2 of the present book). From this perspective, the perception of stress factors 
and related subsequent emotions is as important as the physiological response 
of the body to these factors in determining the state of stress. Therefore, the 
two main approaches to stress state assessment are “subjective,” addressing 
perceptions and emotions (Fig. 6.1), and “objective,” through physiological 
measurements (see also Chap. 5 of the present book). The former provides an 
“image” of the stress perceived by the subjects (subjective state) during stress 
exposure. This may be obtained through an Experience Sampling Method 
(ESM; see also Chap. 7 of the present book) or subsequently using 
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Fig. 6.1 Factors of stress at work

questionnaires or interviews. Questionnaires may be individual or collective 
and may be combined with interviews by an analyst (e.g., psychologist). 
Although these methods are biased by the fact that the stress assessment is 
based on recall (Zawadzki et al., 2019), and they do not give access to the 
“in-the- moment” response to stress as can be provided by physiological mea-
surements, questionnaires or interviews are the only method that may give 
access to the identification of stress factors.

The purpose of this chapter is to present and comment on a selection of 
questionnaires used for the self-assessment of stress.

Questionnaires may address a situational exposure to a past stressful event 
(e.g., taking an exam or a certification) or an exposure to stressors over a period 
(e.g., being exposed to the manager’s bad mood every day, being overwhelmed).

Questionnaires may aim to provide an assessment of the perceived impact 
of stressors for the subject (e.g., Did you experience a crisis situation?) or an 
assessment of the subject’s perceived stress (e.g., Do you feel nervous and 
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restless?), or a combination of both, depending on the questions asked. 
Addressing the effectiveness of stressors means that the questions help evalu-
ate the extent to which some factors contribute to the state of stress of the 
respondents from their standpoint. Stressors, or factors of stress, are also called 
determinants of stress or causes of stress. Addressing the subject’s perceived 
stress usually means asking respondents to assess the emotional or physiologi-
cal consequences of the state of stress. Therefore, depending on the questions 
asked, questionnaires may also address emotional aspects (e.g., Do you feel 
nervous and restless?) and/or may address perceived physiological aspects of 
stress (e.g., Do you sweat?) or a combination of both.

Some of these questionnaires are not dedicated to stress assessment at work 
but nevertheless may be relevant for this purpose.

Questionnaires addressing major life events are not considered here. The 
first renowned scale was designed by Holmes and Rahe (1967). On the basis 
of the available studies, they elaborated a list of 43 life events which would 
usually change life in a major way, requiring adaptation. Events could be 
desirable (e.g., job promotion) or undesirable (e.g., death of a child). The 
events were weighted by more than 300 subjects, resulting in the Social 
Readjustment Rating Scale: each item of the scale was assigned a score and the 
total life stress score was obtained by summing the score of all the events being 
experienced by the subject during a recent time interval (e.g., 6 to 24 months). 
Although some studies demonstrated that the resulting score could be corre-
lated to the occurrence of serious illness, and despite several following adjust-
ments of the scale or modifications giving rise to new major life events scales 
(Dohrenwend et al., 1978) considering mainly undesirable events (Lewinsohn 
et al., 1985), the predictive nature of the scale remained unsatisfactory and 
the reliability of weighted items was not fully demonstrated (Lei & Skinner, 
1980; Zimmerman, 1983). Following the work of Lazarus (1984), it was 
admitted that minor life events would constitute a more important source of 
stress than major events. Several scales were elaborated and showed a signifi-
cant correlation with stress symptoms while not correlated with major life 
event scales (Chamberlain & Zika, 1990; Hahn & Smith, 1999). It was also 
shown that the individual perception of the stressors (thus its subjective evalu-
ation) was more important than the effectiveness of the stressors, when 
approximating an accurate evaluation of the subject’s state of stress (Lindsay 
& Norman, 1980).

This chapter presents a selection of questionnaires that may be used for self- 
assessment of the state of stress applicable to the world of work. It presents 
their characteristics, validation, and reliability and discusses advantages and 
limitations from the standpoint of the users (researchers, practitioners). Other 
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questionnaires than those presented in this chapter exist (see, e.g., the World 
Health Organization review in Leka & Jain, 2010); the selection appearing 
here was made among the most widely used questionnaires within the scien-
tific community and among practitioners with good psychometric properties. 
Table 6.1 gives an overview of the selected questionnaires and Table 6.2 sug-
gests the fields of application. This may help readers to choose which 
questionnaire(s) may be adapted to their studies.

All these questionnaires, even when available for free, must be used by spe-
cialists, that is, professional graduates in the Human Sciences and, optimally, 
trained in Psychometry.

2  Validity of Questionnaires 
for Self- Assessment of Stress

The items on a questionnaire are based on naturalistic observation and scien-
tific studies that help the questionnaire designers to select and formulate 
items. An exploratory analysis is then undertaken in order to remove, adjust, 
or add items. A confirmative analysis follows including one or several phases 
of test-retest. It helps the designers to evaluate the theoretical validity (usually 
associated with the external validity, i.e., looking for results correlated signifi-
cantly and relevantly with various criteria evaluated through other methods 
such as interviews), and the internal validity (usually assessed through the 
calculation of the Cronbach coefficient α). The discriminative sensitivity of 
the questionnaire must also be rated, a higher discrimination being more 
probable with a higher number of items in the questionnaire (to a certain 
extent: a large number of items may increase time to take the questionnaire 
without improving its reliability). Both exploratory and confirmative analyses 
usually involve several hundred participants.

A questionnaire must be validated in the language of the subjects it is pre-
sented to. For example, a questionnaire designed and validated in the UK in 
English must undergo confirmative analysis in French to be used with French 
subjects. Therefore, readers who might be interested in using some of the 
questionnaires hereafter presented are encouraged to carry out a bibliographic 
review to know whether they have been validated in the language they 
plan to use.

The questionnaires are not reproduced in this chapter because they are 
either available online (links provided) or because they must be purchased.
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Table 6.1 Overview of questionnaires and characteristics

Questionnaire 
name

Original 
designer

Number 
of items

Measurement 
scale Comments

French 
version

JCQ, Job 
Content 
Questionnaire

Karasek 
et al. 
(1998)

39 to 
119 
items

Likert Scales www.
jcqcenter.
com

JSS, Job Stress 
Survey

Spielberger 
& 
Reheiser 
(1994)

30 (long 
term)

+
30 (short 

term)

standardized 
9-point 
numerical 
scale

Boudarene 
and Kellou 
(2005)

NASA Task 
Load Index

Hart & 
Staveland 
(1988)

6 numerical 
scale

Cegarra & 
Morgado 
(2009)

STAI-Y, 
State-Trait 
Anxiety 
Inventory

Spielberger 
(1983b)

20 (trait)
+
20 

(state)

4-level Likert
Scale

Be aware of 
reversed 
questions for 
which question 
score must be 
reversed before 
summing into the 
overall score

Bruchon- 
Schweitzer 
and 
Paulhan 
(1993)

PSS, Perceived 
Stress Scale

Cohen 
et al. 
(1983)

14 5-level Likert 
Scale

Be aware of 
reversed 
questions for 
which question 
score must be 
reversed before 
summing into the 
overall score

Bruchon–
Schweitzer 
(2002)

Lesage et al. 
(2012)

ALES, Appraisal 
of Life Events 
Scale

Ferguson 
et al. 
(1999)

16 6-level Likert 
Scale

Assessment is done 
through 
adjectives

–

PDI, 
Peritraumatic 
Distress 
Inventory

Brunet 
et al., 
2001

13 5-level Likert 
Scale

May help to 
diagnose a 
post- traumatic 
stress disorder 
See also DSM-IV

Jehel et al., 
2005 and 
2006

IES-R , Impact 
of Event 
Scale- Revised

Weiss 
(2007)

22 5-level Likert 
Scale

Assume that at 
least 24h elapsed 
between the 
event and taking 
the 
questionnaire; 
may help to 
diagnose an 
acute stress 
disorder

Brunet et al. 
(2003).

NB:
•  Most of the questionnaires are available online in many languages. Please verify the 

validity of the foreign versions through bibliographic research
• Some questionnaires are available in short, intermediate or long versions
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Table 6.2 Overview of applicability of questionnaires and characteristics (JS: Job Stress)

Questionnaire name Event Period
Dedicated 
JS

Applicable 
JSa

Addresses 
physiology

PSS, Perceived Stress Scale X X
JCQ, Job Content 

Questionnaire
X X

JSS, Job Stress Survey x X x
STAI-Y, State-Trait Anxiety 

Inventory
x X X

IES-R , Impact of Event 
Scale-Revised

x X X X

NASA Task Load Index x x
PDI, Peritraumatic Distress 

Inventory
x X X

ALES, Appraisal of Life 
Events Scale

x X

aUsually not alone but as complement to another questionnaire

3  Questionnaires for Self-Assessment 
of Stress State

This section presents questionnaires in three sub-sections depending on the 
properties of the questionnaire: dedicated to assessing occupational stress in 
general or with a particular focus, or developed for another purpose than that 
of occupational stress assessment but nevertheless applicable to assessing 
occupational stress in general or with a particular focus.

3.1  Questionnaires Dedicated to Assessing 
Occupational Stress: General Approach

The JCQ, Job Content Questionnaire, developed by Karasek et al. (1998) is 
likely the most translated questionnaire addressing stress at work. Several ver-
sions are available depending on the number of items to be considered. The 
original version consisted of 18 items covering five dimensions: decision lati-
tude, psychological demand, social support, physical demand, and job insecu-
rity. It has evolved over time to version 2, itself proposed in two versions: 
JCQ2 User Version with 39 items and JCQ2 Researcher Version with 76 
items (Karasek, 2015). Leka and Jain (2010) and the JCQ Centre (www.jcq-
center.com) recommended using the 49-item version JCQ1 and mentioned a 
long version including 119 items. They were tested with thousands of subjects 
through different studies, all demonstrating a good validity and reliability.
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Online Access:
To be purchased: https://www.jcqcenter.com/questionnaires- jcq- jcq2/
Advantages and Limits:
All versions of the JCQ have good psychometric properties that make the 

questionnaire a useful tool. The limits are related to the version used; a shorter 
version restrains the spectrum examined.

JSS, Job Stress Survey, elaborated by Spielberger (Spielberger & Reheiser, 
1994) is devoted to perceived stress in a professional context.

JSS permits obtaining three scores (intensity, frequency, overall) within 
three domains: job pressure and lack of support, the combination of which 
refers to occupational stress. The subject is asked to give his opinion regarding 
the amount of stress felt for each event (each item) and to assess the intensity 
of its impact by assigning a score on a numerical scale ranging from 1 to 9. 
Score 5 is the average reference score pre-assigned to item 1, “The allocation 
of unpleasant obligations,” which is considered the standard event; this refer-
ence score reinforces the comparability of the results from one subject to 
another by increasing the reliability of the numerical scale (Fauquet-Alekhine 
& Rouillac, 2015). The job stress index is obtained by adding the item prod-
ucts intensity × frequency, all divided by 30 for the 60-item questionnaire. 
The overall index varies from 0 to 81.

The number of items for the questionnaire is 60 (2 × 30) for the original 
version and 40 (2 × 20) for the shortened version keeping the more stable 
items (Spielberger & Reheiser, 1994).

The number of participants involved in the validation process was N = 1781.
The internal consistency was good while repeatedly scoring around 0.80 for 

the alpha coefficient, and test-retest coefficient was reported at 0.48 to 0.75.
Online Access:
To be purchased
Items of the survey listed at https://www.creativeorgdesign.com/tests/

job- stress- survey/
Advantages and Limits:
The questionnaire is well adapted for the assessment of stress at work and 

less for acute stress. Compared with the other questionnaires presented in this 
chapter, it is the only one combining intensity and frequency of the stressors 
and it presents the advantage of exploring a wide scope of occupational diffi-
culties, but some are missing such as personal competencies.
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3.2  Questionnaires Dedicated to Assessing 
Occupational stress: Focused Approach

The NASA Task Load Index is the tool most often used for subjective assess-
ment of workload (Alpert et al., 2018). The NASA Task Load Index (TLX) 
was developed by Hart and Staveland (1988). Rubio et al. (2004) undertook 
a comparative analysis of the TLX with other methods and found a good 
convergence of the results. The TLX explores six dimensions (mental demand, 
physical demand, temporal demand, performance, effort, frustration) which 
are scored on a numerical scale (rating scale) and then compared by pair 
(weighing scale) as shown below.

The TLX was validated in a longitudinal study over three years involving 
more than 40 experiments. The Cronbach’s coefficient was greater than 0.80 
and the correlation coefficients between dimension scores and total score were 
more than 0.60 except for the performance dimension, demonstrating good 
inner consistency. The retest reliability coefficients of rating and weighing 
ranged from 0.51 to 0.76, showing a good retest reliability.

Administering the TLX implies two steps:

• Subjects must rate each of the six dimensions on a numerical scale, from 
Low to High or from Good to Poor.

• Subjects must then reflect on the task addressed by the questionnaire (such 
as “taking a certification exam”) and assess for the 15 pairs of the six dimen-
sions which one of the two contributes more to workload. For example, for 
the pair Effort & Frustration, they choose whether Effort increased work-
load more than frustration or vice versa. If Effort is chosen five times when 
compared with others, it is assigned a weight of 5.

The overall workload score for the task considered is obtained by multiply-
ing the score of a dimension by its weight and adding the results.

Online Access:
https://humansystems.arc.nasa.gov/groups/TLX/downloads/TLXScale.pdf
Advantages and Limits:
The questionnaire is specialized and assesses only one aspect of occupa-

tional stress factors, related to workload. Therefore, the questionnaire is used 
to refine examination of the influence of workload on stress and must be a 
complement to another questionnaire if the aim is to assess perceived stress.

The questionnaire is very easy and fast to implement, and to take and ana-
lyze. The questionnaire must be taken just after experiencing the stress epi-
sode. The responses may be biased by the subject’s performance during the 
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stress episode as it may be assumed that, for identical actual workload, the 
perceived workload will be lower for subjects who achieved the goals than for 
those who failed.

3.3  Questionnaires Applicable to Assessing 
Occupational Stress: General Approach

STAI, State-Trait Anxiety Inventory, was elaborated by Spielberger 
(Spielberger, 1983b).

The number of items for the complete questionnaire is 40, 20 for trait anxi-
ety and 20 for state anxiety. They are answered on a 4-level Likert scale and 
50% of the items have a reversed score.

The STAI intends to assess subjects’ conscious awareness at two extremes of 
anxiety, labeled state anxiety (A-State) and trait anxiety (A-Trait). The original 
Form X of the STAI was revised resulting in Form Y, a more popular version 
with improved psychometric properties. The Y version was developed to elim-
inate items that were more related to depression. It is one of the most widely 
used anxiety self-assessment tools.

The number of participants involved in the validation process was N>5000. 
Internal consistency coefficients are satisfactory, ranging from 0.86 to 0.95; 
two-month test-retest reliability coefficients have ranged from 0.65 to 0.75 
(Spielberger,  1983a).

Online Access:
https://vdocuments.mx/stai- spielberger- state- trait- anxiety- inventory.html
Advantages and Limits:
The STAI items relate only to the psychological and non-somatic aspects of 

anxiety. However, it may be considered as adapted for the assessment of acute 
stress. Occupational difficulties are little addressed. For example, lack of social 
support and work overload are not questioned; however, one item addresses 
competencies. The questionnaire was developed for anxiety in general rather 
than for occupational stress, and its use must therefore be combined with 
other questionnaires to correctly explore occupational stress.

PSS, Perceived Stress Scale, was elaborated by Cohen et al. (1983). The 
number of items for the questionnaire is 14. They are answered on a 5-level 
Likert scale and 50% of the items have a reversed score.

The questions ask subjects about their feelings and thoughts during the 
past month and thus are adapted for long-term mental stress assessment but 
not for acute stress. It assesses overall stress, and is therefore not specific 
to work.
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The number of participants involved in the validation process was N>2300 
(40% male) selected as representative of the North American population 
(gender, age, income, ethnicity, profession).

It has good discriminative sensitivity and a good theoretical validity, with 
positive correlations with other objective or perceived stress scales. Internal 
validity is satisfactory (Cohen & Williamson, 1998) and external validity 
shows that PSS correlates significantly and positively with various indicators 
of disease, among which is the Psychosomatic Index of Derogatis et al. (1976).

Online Access:
https://www.pdffiller.com/95570588- Perceived- Stress- Scale1pdf- Perceived-  

Stress- Scale- Mind- Garden- Inc- 
or
https://lisakenny91.wixsite.com/stressfreenurses/perceived- stress- scale
Advantages and Limits:
Dedicated to long-term stress, the questionnaire is not adapted for acute 

stress assessment. The items are general: they address problems and difficulties 
as a whole. When applied to occupational stress assessment, it provides an 
overall evaluation of the subject’s state but an interview is necessary to identify 
the specificities of the problems encountered by the subject.

ALES, Appraisal of Life Events Scale, was elaborated by Ferguson et al. 
(1999) for primary appraisal of stress.

The number of items for the questionnaire is 16, selected with reference to 
the primary evaluation forms described by Folkman and Lazarus (1985). It 
consists of adjectives that must be rated to describe an event. Six adjectives are 
associated with a perception of threat or constraint, four with loss, and six 
with the perception of challenge or excitement. Usually, the three scores are 
calculated separately.

The number of participants involved in the validation process was N=260 
for exploratory analysis and N=344 for confirmative analysis, giving the total 
of N=604.

It has good discriminative sensitivity and good theoretical validity. The 
internal validity of each factor is satisfactory (α=0.94 to 0.99), as well as the 
reproduction through one month test-retest (r=0.77 to 0.90, p<0.01) as well 
as three-month test-retest (r=0.49 to 0.59, p<0.01). Regarding external valid-
ity, ALES factors are correlated significantly and relevantly with various crite-
ria when jointly evaluated (Ferguson et al., 1999).

Online Access: https://www.psyc.nott.ac.uk/research/rasph/downloads/
ALE%20Scale%20PC.pdf
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Advantages and Limits:
The adjectives selected address stress due to constraint (10) or to excite-

ment (6). Another classification may be considered in terms of threat (6), 
challenge (6), and loss (4). This is both an advantage (in that few question-
naires consider excitement as a source of stress) and an inconvenience (the 
results cannot be compared to results obtained with questionnaires only 
focusing on constraints). It does not give any information regarding the source 
of stress: if the subject is not interviewed, the data will show that the subject 
was frightened or perceived the event as hostile, but nothing will help the 
analyst to know whether it was due to a noise, a person, lack of social support, 
or something else. However, it is a good complementary questionnaire when 
used with another questionnaire made up of explicit questions and it is well 
adapted for the assessment of acute stress. Considering these remarks, it is 
adapted for both occupational and acute stress assessments.

3.4  Questionnaires Applicable to Assessing 
Occupational Stress: Focused Approach

PDI, Peritraumatic Distress Inventory (Brunet et al., 2001), was elaborated 
in order to obtain a quantitative measure of the level of distress experienced 
during and immediately after a traumatic event (e.g., aggression, car accident, 
earthquake) but, surprisingly, it does not question dissociative symptoms (see, 
e.g., IES-R).

The number of items for the questionnaire is 13, answered on a 5-level 
Likert scale.

The number of participants involved in the validation process was N=1003.
It included the subject’s feelings regarding physiological parameters (sweat-

ing, shaking, pounding heart). This questionnaire was developed for the diag-
nosis of post-traumatic stress disorder (PTSD), which requires that subjects 
had experienced high levels of distress during or after a traumatic event. It is 
nevertheless applicable to occupational stress but this may be a drawback 
when subjects are exposed to a low level of stress: the questionnaire may not 
discriminate the stress states of different subjects experiencing the same situa-
tion or of one subject submitted to different situations (e.g., Fauquet-Alekhine 
et al., 2014).

Online Access (see Table 2 in Brunet et al., 2001):
https://ajp.psychiatryonline.org/doi/full/10.1176/appi.ajp.158.9.1480? 

url_ver=Z39.88- 2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3 
dpubmed
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Advantages and Limits:
Even though it was developed and tested for assessing the effect of a trau-

matic event (and thus not appropriate to differentiate low levels of stress), it is 
adapted for the assessment of acute stress at work as a complement to a dedi-
cated occupational stress questionnaire. Although lack of social support or 
work overload is not questioned, the notions of frustration, guilt, and fear are 
addressed, while these are too often forgotten in dedicated occupational stress 
questionnaires. Work situations like a patient dying, a nuclear reactor with 
technical failure, or airplane technical defect may induce such feelings. It also 
includes perception of the physiologic state (e.g., sweat, heart rate). When 
used for possible low levels of stress, it is necessary to combine it with another 
questionnaire. The PDI does not question dissociative symptoms.

IES-R, Impact of Event Scale-Revised (Weiss, 2007), aims at assessing 
distress after stressful life events. The revised version complemented the origi-
nal 15-item scale with seven additional items addressing hyperarousal. Thus, 
the questionnaire provides three subscales:intrusion, avoidance and hyper-
arousal. Dissociative symptoms are addressed. Many studies report results 
about the reliability and validity of the questionnaires. Creamer et al. (2003) 

undertook a study involving male Vietnam War veterans (N =274). Internal 
consistency was high: α=0.96. Confirmatory factor analysis did not provide 
any factor solution corresponding to the three subscales. Exploratory factor 
analysis suggested that single- or two-factor solutions (avoidance or intrusion/
hyperarousal) provided the best data fit. A high correlation was found between 
the IES-R and the PTSD Checklist (Weathers et al., 1993): r=0.84.

Two other questionnaires are similar, also addressing dissociative symp-
toms: the ASDS (Acute Stress Disorder Scale; Bryant et al., 2000) is similar 
but “event” is replaced by “trauma” in the question and may induce certain 
feelings by suggesting to the subject that the recalled event has to be consid-
ered as traumatic; the SASRQ (Stanford Acute Stress Reaction Questionnaire; 
Cardeiia et  al., 1996) is similar; the event may be named. For example, if 
experiencing a flood, questions will address “flood” in the text.

Online Access for IES-R:
https://www.aerztenetz- grafschaft.de/download/IES- R- englisch- 5- 

stufig.pdf
Online Access for ASDS:
see appendix in Bryant et al. (2000).
Online Access for SASRQ:
http://stresshealthcenter.stanford.edu/research/documents/StanfordAcute

StressReactionQuestionnaire- Flood.pdf (replace “flood” with “event”)
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Advantages and Limits:
IES-R assumes that at least 24h elapsed between the event and taking the 

questionnaire because it questions the subject’s sleep. Like ASDS and SASRQ, 
it is adapted to assess acute stress following a traumatic event. It may help to 
diagnose an acute stress disorder. These questionnaires are adapted for events 
inducing a high level of stress.

4  Overall Limits of Questionnaires

4.1  Overestimation for High Level of Stress

Studies have shown that self-assessment of stress was overestimated for high 
levels of acute mental stress (Fauquet-Alekhine et al., 2015, 2020). The effec-
tiveness of this gap was indisputably objectified: the analysis showed that, in 
a work context, professionals tended to overestimate factors of stress linked 
with the traits specific to their profession (Fauquet-Alekhine et  al., 2020). 
One of the issues is that detecting this gap is not easy: it implies being able to 
correlate the self-assessments with physiological measures (see also Chap. 5 of 
the present book). Another issue is that the threshold of level of stress beyond 
which the gap occurs is also difficult to identify.

4.2  Delay Bias

Zawadzki et al. (2019) reported that post-assessment of stress through ques-
tionnaire was underrated by a factor of 2 when compared with an instant 
report during the stressful context (see also Chap. 8 of the present book). This 
difference varying from one subject to another adds a subjective bias to the 
self-assessment, which reduces the reliability of the results when comparing 
subjects submitted to a given stressful situation. Thus, the comparison of the 
scores from one subject to another may not reflect an actual difference of state 
of stress. This is why Berton et al. (2015) suggested using these results when 
averaged per cluster of subjects rather than individual data.

4.3  Major Cognitive Biases

Halo effect is a tendency to perceive a situation in a given area the same way 
it is perceived in another area (e.g., Holmlund-Rytkönen & Strandvik, 2005; 
Giovannoni, 2015). For example, students taking an oral exam with a 
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professor whose face is stern (thus perceived as stressful) may have a tendency 
to perceive the exam as more stressful than with a professor with a kind face.

Primacy-recency effect (or Serial-position effect) is the tendency for sub-
jects to better recall the first and last items in a series: recalling the last items 
relates to the recency effect and recalling the first items relates to the primacy 
effect. For example, subjects may assess a 30-minute situation as stressful 
because the last minute was constraining even though overall the situation 
was not constraining (e.g., Macdonald et al., 2009).

Recall bias relates to the fact that subjects may remember and weigh par-
ticularly emotionally impactful events better than others when recalling an 
experienced situation (e.g., Zawadzki et al., 2019).

4.4  Effect of the Type of Stressor

Not all the questionnaires explore the same sort of stressors. For example, the 
PDI explores only constraining factors while the ALES questions both con-
straining and exciting factors. It is thus obvious that an individual whose 
stress is mainly due to the exciting aspect of a situation will score low on PDI 
and medium on ALES. This is why some studies analyzing correlations 
between results of the two questionnaires consider only the constraining items 
of ALES (e.g., Fauquet-Alekhine et al., 2015). The positive side of this is that 
such questionnaires may be interestingly considered as complementary. The 
resulting important recommendation for researchers and practitioners is thus 
to always use at least two different questionnaires for self-assessment of stress 
carefully chosen according to what is studied.

5  Deontology and Ethics

Taking questionnaires is based on volunteering. When it concerns an indi-
vidual, the results are confidential and remain between the analyst and the 
subject. When the questionnaires are used within a research framework or an 
organizational analysis involving several participants, subjects must know that 
the results will be used in an anonymous way. This is also expected to give 
participants the freedom to withdraw from the study at any time if they feel 
uncomfortable with the questionnaire. Usually, all of this is written in an 
informed consent form co-signed by the subject and the analyst.
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6  Conclusion

As a conclusion, the following are suggestions of questionnaires to be used 
depending on the objective of the study or analysis that must be undertaken.

For the assessment of short-term mental stress at work, it is suggested to 
combine:

• STAI-Y, State-Trait Anxiety Inventory
• PDI, Peritraumatic Distress Inventory
• ALES, Appraisal of Life Events Scale

And additionally if a special focus is needed on the workload:

• NASA Task Load Index

For the assessment of potential traumatic event at work, it is suggested to 
use one of the following questionnaires or to combine them:

• PDI, Peritraumatic Distress Inventory
• IES-R , Impact of Event Scale-Revised

For the assessment of stress at work over a period, several possibilities are 
suggested.

If an exhaustive approach is sought, one of the following questionnaires is 
suggested:

• COPSOQ, the Copenhagen Psychosocial questionnaire
• NIOSH Generic Job Stress Questionnaire
• JCQ, Job Content Questionnaire

If the use of short questionnaires is sought, one of the following question-
naires is suggested:

• PSS, Perceived Stress Scale
• JSS, Job Stress Survey
• STAI-Y, State-Trait Anxiety Inventory

Whatever approach is chosen, if an additional special focus is needed:

• on the workload, use NASA Task Load Index
• on the reward, use ERI, Effort-Reward Imbalance (Chap. 11 of the 

present book)
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It is highly recommended that these questionnaires be used by specialists, 
that is, professionals graduated in Human Science and, optimally, trained in 
Psychometry. This is a guarantee of compliance with deontology and of 
reduced risks of misinterpretations of the results.
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1  Introduction

During the last century, stress has taken a central position in both preclinical 
and clinical research. Its implications range from an organism’s most basic 
survival tactics to physical and mental well-being (Juster et  al., 2011). 
Typically, it involves activation of the autonomic nervous system and the 
hypothalamic-pituitary-adrenal axis (see Chap. 3 of the present book). This 
activation results in a rapid physiological response in the form of an energy 
boost that prepares the organism for immediate physical action, also known 
as the fight-or-flight response. As such, the system is highly adaptive and pro-
motes well-being. However, stress may have very detrimental effects as well. 
In humans, in addition to major stressors such as childhood adversity or 
stressful life events, minor stressors that occur naturally in the flow of daily 
life have been shown to pose a risk to those individuals who carry a vulnera-
bility to developing somatic or mental illness (Ingram & Luxton, 2005). 
Especially when stress is prolonged or recurrent (i.e., chronic), the excessive 
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release of stress hormones may increase allostatic load. As a consequence, 
chronic stress can impair cardiovascular, metabolic, and immune functioning 
(McEwen, 1998, 2006) and is implicated in the epidemiology of a broad 
range of mental disorders (de Kloet et al., 2005; McEwen, 1998, 2004; Varese 
et al., 2012; Walker & Diforio, 1997), urging for a better understanding of 
stress and its dynamics. In order to identify, understand, and possibly influ-
ence this complex concept and its consequences, accurate assessment of stress 
is crucial.

1.1  Subjective Appraisal of Stress

Importantly, a stimulus or situation is only considered a stressor (and thus 
triggers a stress response) when appraised as such by an individual. According 
to the classical appraisal theory of Lazarus and Folkman (1984), stress occurs 
when a given situation is appraised as threatening or challenging while 
resources to cope with it are perceived as insufficient. Whether or not an indi-
vidual appraises a situation as such is highly subjective. Indeed, there are large 
inter-individual differences in stress appraisal. Under identical circumstances, 
a given situation may be a stressor to one person but not to another, depend-
ing on their respective appraisals. Furthermore, these appraisals do not neces-
sarily resemble the situation’s actual threat level. In today’s Western society, 
stress often arises from psychosocial stressors such as busy traffic, interper-
sonal quarrels, or a high workload. Whereas often these situations do not pose 
an immediate threat to one’s well-being, and effective coping strategies may 
well be available, psychosocial factors may cause considerable problems when 

U. Reininghaus 
Health and Population Research Department, Institute of Psychiatry, King’s 
College, London, UK 

Department of Public Mental Health, Central Institute of Mental Health, 
Mannheim, Germany 

Department of Psychiatry and Psychology, School for Mental Health and 
Neuroscience, Maastricht University, Maastricht, The Netherlands
e-mail: u.reininghaus@maastrichtuniversity.nl; Ulrich.reininghaus@zi-mannheim.de 

I. Myin-Germeys (*) 
Department of Neurosciences, Center for Contextual Psychiatry, KU Leuven, 
Leuven, Belgium
e-mail: Inez.germeys@kuleuven.be

 T. Vaessen et al.

mailto:u.reininghaus@maastrichtuniversity.nl
mailto:Ulrich.reininghaus@zi-mannheim.de
mailto:Inez.germeys@kuleuven.be


119

a person appraises them as stressful (see Chap. 10). Moreover, subjective 
appraisal predicts the acute physiological stress response (Gaab et al., 2005; 
Harvey et al., 2010). Hence, a physiological stress response may be triggered 
solely by the perception of a threat, even in the absence of an objective threat. 
This may have important implications when considering that memories, 
nightmares, or flashbacks of past life events, traumatic experiences, or daily 
hassles may trigger again the full-blown stress response if they are appraised as 
threatening. Indeed, subjective appraisal contributes to the development of 
posttraumatic stress disorder (Dunmore et al., 1999), and constitutes one of 
its core symptoms (i.e., re-experiencing/reliving of traumatic events1). In 
summary, a situation is only stressful to someone if it is appraised as such by 
that individual. To measure stress, it is therefore important to gain informa-
tion on an individual’s perception of the situation.

1.2  The Concept of Momentary Stress Assessment

Although much research has been done on stress, most studies have been 
conducted in a laboratory setting. Retrospective questionnaires (see Chap. 7) 
are typically opted for when assessing recent perceived stress, work-related 
stress, occurrence of stressful life events, or history of childhood adversity. 
Administration of these questionnaires is fast and inexpensive, while their 
predictive value is often good. However, retrospective questionnaires suffer, to 
various extents, from recall bias. The memory of a past situation is arguably 
contaminated by its outcome and subsequent events. Also, memory can be 
heavily influenced by current mood (Mayer et al., 1995; Ruci et al., 2009), 
further restricting the usefulness of such measures. Thus, asking how one felt 
at a particular moment, a month or more ago, does not provide a reliable 
picture of the subjective experience of that moment. Since stress crucially 
depends on subjective appraisal in the moment, the reliability and validity of 
retrospective stress questionnaires remains questionable.

Alternatively, stress tasks are used to investigate how individuals respond to 
an experimentally induced stressor. According to the sensitization theory 
(Collip et al., 2008; Myin-Germeys et al., 2001; van Winkel et al., 2008), 
exposure to severe or chronic stressors sensitizes the stress system. As a result 
of this sensitization, responses to milder stressors become excessive, as evi-
denced by increased affective or biological reactions to less stressful situations. 
Standardized stress tasks aim to induce mild to moderate levels of stress and 

1 Re-experiencing stress in the absence of an actual threat is Criterion B of PTSD in both DSM-V 
and ICD-10.
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can hence be used to investigate sensitization. Some of the most commonly 
used tasks include public speech, arithmetic problem solving, physical pain 
induction, or a combination of these. The benefit of such paradigms lies in 
their artificial nature: they allow for assessment of the stress response while the 
stressor itself is standardized and kept constant over participants, or time (in 
the case of repeated measures designs). As such, they provide an indication of 
an individual’s stress responsivity at a given moment in time, which has been 
shown to be indicative for factors related to (mental) health. However, these 
tasks typically have low ecological validity. Some tasks use physiological stim-
uli to induce stress, such as pain or pharmacological agents, whereas in real life 
stressors are often of a psychosocial nature. Even tasks that induce psychoso-
cial stress, such as those depending on social evaluative threat, are somewhat 
artificial (i.e., solving arithmetic problems) and very distinct from stressors 
that are encountered in everyday life. As we are interested in investigating the 
detrimental effects of stress in the real world, assessing responses to artificial 
tasks may be of limited use.

1.3  Aim of This Chapter

With the current chapter, we aim to provide an overview of some of the most 
important experience sampling method (ESM) stress measures that have been 
mentioned in scientific literature so far. Taken together, although both retro-
spective questionnaires and stress tasks undeniably have their benefits, they 
have clear limitations as well. In order to assess how real-life stress affects an 
individual, we therefore need to measure in daily life and from moment to 
moment. Experience sampling methodology (ESM; Csikszentmihalyi & 
Larson, 1987; Myin-Germeys et al., 2009, 2018) offers this possibility. ESM, 
also known as ecological momentary assessment (Shiffman et  al., 2008) or 
ambulatory assessment (Trull & Ebner-Priemer, 2013), is a structured diary 
technique that enables in-the-moment assessment of subjective experience, 
behavior, and context. Individuals fill out short questionnaires throughout the 
day in their natural environments, where daily hassles and small disturbances 
form a natural source of stressful events and situations. ESM thus provides an 
excellent opportunity to study stress in real life and real time. To date, ESM has 
left its mark on research in the fields of psychiatry (Myin-Germeys et al., 2018), 
psychopharmacology (Bos et al., 2015), oncology (Kampshoff et al., 2019), 
and ecological momentary interventions (Myin- Germeys et al., 2011, 2016; 
Reininghaus, 2018; Steinhart et al., 2019). Over the past three decades, the 
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method has also increasingly been used in stress research, in a wide range of 
applications, and with numerous operationalizations.

Moreover, we will briefly evaluate each measure, where applicable, based on 
its associations with traditional questionnaires or biological features, or on its 
psychometric properties and practical issues. We do not aim to give an exhaus-
tive listing of all measures that have been used to assess stress in daily life, nor 
will we provide a complete overview of all studies that have used a certain 
measure or discuss all evaluation criteria per measure. For a more detailed 
account on evaluation and validation of some often used ESM items, please 
see our previous contribution (Vaessen et al., 2015). We will end this chapter 
with a short summary and conclusions based on the evaluation of the dis-
cussed measures, and ESM stress assessment in general.

2  Stress Assessment Using the Experience 
Sampling Method

As discussed earlier, ESM typically consists of multiple measurements over 
the day on a number of consecutive days. Users receive an alarm watch and a 
paper and pencil diary, a palm-top, or an app on their smartphone. In so- 
called time-contingent designs, these devices emit an auditory signal at semi- 
random occasions throughout the day, referred to as a beep. Following a beep, 
users are required to fill out a short questionnaire assessing stress and other 
variables (Fig.  7.1). Typical time-contingent designs consist of eight to 10 
beeps per day over a period of five or six consecutive days (Palmier-Claus 
et al., 2011), although other designs have been used, such as long-term daily 
diary approaches with one diary entry per day, or intense 24-hour ambulatory 
assessment studies with up to four beeps per hour. In event-contingent 
designs, no beeps are pre-programmed but questionnaires are rather initiated 
at the occurrence of an event, in most cases by the user, for instance at the 
occurrence of stress. To assess subjective experiences of stress or stress apprais-
als (Myin-Germeys & van Os, 2007; Myin-Germeys et al., 2001), different 
operationalizations have been used. One distinction is that between momen-
tary measures and retrospective measures. Momentary measures assess stress 
at the moment of the beep, or right before the beep, to capture the subjective 
experience while keeping recall bias to an absolute minimum. As stress can be 
transient, however, the peak moments often occur in between assessment 
moments. Retrospective measures, therefore, assess instances of stress since 
the last beep, and although they do introduce a recall bias, it is negligible 
compared to what standard questionnaires suffer from. Finally, stress does not 
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Fig. 7.1 (a–c) Subject filling out an ESM questionnaire on a smartphone application in 
different daily situations

exist in a vacuum, and several methods have looked at stress in relation to 
other momentary variables, and their dynamics. Below, we summarize the 
main stress measures for momentary and retrospective approaches separately, 
and discuss several methods of daily life stress dynamics.

2.1  Momentary Stress Measures

 Perceived Stress

The most straightforward method of momentary stress assessment is asking an 
individual if they feel stressed. Several studies have opted for this method 
using a single item, although the wording of this item may vary slightly across 
studies. For instance, ‘Do you feel stressed?’ or ‘How stressed are you?’ have 
both been used (Bacon et  al., 2004; Buckley et  al., 2004; Kennedy et  al., 
2015). One-item momentary perceived stress was moderately correlated with 
chronic work stress assessed with a standard questionnaire in female managers 
(Lumley et al., 2014), which suggests that these concepts are related, but are 
not assessing the same phenomenon.

Instead of a single item, some studies have averaged the response to multi-
ple items that are supposed to assess the same construct. For instance, Carels 
et al. (2000) combined the items ‘I feel stressed,’ ‘I feel frustrated,’ and ‘I feel 
tense’ and performed a factor analysis, which revealed that all three items 
loaded on the same factor. A benefit of an operationalization using multiple 
items is that it may provide for more variability in the scores. However, the 
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items need to measure the same underlying construct (stress), and unless they 
are part of a previously validated questionnaire, a confirmatory factor analysis 
may be required.

 Negative Affect

A broader way of looking at subjective stress is to assess general distress, often 
operationalized as negative affect (NA). NA is typically assessed as a compos-
ite score of several items indicative of negative mood (e.g., ‘I feel down’, ‘I feel 
anxious’, ‘I feel lonely’, ‘I feel guilty’, ‘I feel insecure’, ‘I feel embarrassed’, ‘I 
feel nervous’). NA has been used as a proxy for stress by several studies (e.g., 
Kimhy et al., 2010; Schwerdtfeger & Gerteis, 2014; Sloan et al., 1994; van 
Eck & Nicolson, 1994). Daily life momentary NA has been shown to be 
associated with higher cortisol levels (Jacobs et al., 2007; van Eck et al., 1996), 
and with momentary heart rate (Schwerdtfeger & Gerteis, 2014), physiologi-
cal variables indicative of the stress response (see Chap. 6). However, it is 
important to note that not all studies find associations between NA and auto-
nomic arousal measured with heart rate (Kimhy et al., 2010; Lehman et al., 
2015). This may have to do with the fact that many NA measures include 
low-arousal items, which may not directly reflect sympathetic activity charac-
teristic for the experience of stress. In the end, particularly the low-valence 
and high-arousal items may more closely represent the subjective experience 
of stress.

 Activity-Related Stress

Stress may often emerge from the momentary context. For instance, walking 
in a busy street, doing an important task, or an unpleasant conversation can 
have a significant impact on mood and stress. Inquiring about how the cur-
rent context is appraised may indicate how stressful the momentary situation 
is. One such context relates to the activity that one is currently involved in. 
Participants are asked to report the activity that they are currently doing and 
subsequently provide an appraisal of this activity. According to the work of 
Lazarus and Folkman (Lazarus & Folkman, 1984), stress emerges from situa-
tions that are considered threatening, while having the feeling of not being 
able to cope with them. In line with this theory, the current activity can be 
evaluated according to the statements ‘I would rather do something else,’ 
‘This activity requires effort,’ and ‘I am skilled to do this activity’ (reverse 
scored), to constitute a measure of activity-related stress (e.g., Myin-Germeys 
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et al., 2001; van der Steen et al., 2017). Three studies have looked at the asso-
ciation between activity-related stress in daily life and momentary cortisol 
levels. They found that activity-related stress was (positively?) associated with 
cortisol levels (Jacobs et  al., 2007), and that they are differentially related 
within healthy controls and individuals at risk for (van Duin et al., 2019) or 
with (Vaessen et al., 2018) psychosis, which resembles findings from lab stud-
ies (Pruessner et al., 2017).

 Social Stress

Stress may also be related to the social context. For instance, having an argu-
ment with someone and feeling judged or threatened are commonly reported 
sources of daily stress. Lehman and Conley (2010) assessed social stress as 
social-evaluative threat, or the extent to which an individual is ‘worried about 
others’ reactions.’ In an effort to establish construct validity, they found that 
the scores on this item correlated with those on questionnaires assessing 
depressive symptoms, anxiety, and neuroticism, and not with age, gender, and 
self-esteem. In a follow-up study, the authors adopted a momentary version of 
the daily social interaction anxiety measure (Kashdan & Steger, 2006) to 
assess subjective social evaluative threat and found that it correlated with the 
social worry item (Lehman et al., 2015).

Another indication of social stress can be derived from the general appraisal 
of the social context. In a number of studies, participants were asked about 
their current social context (‘Whom are you with?’) and, subsequently, to 
appraise this context. The items ‘I like this company’ (reverse scored) and ‘I 
would rather be alone right now’ are used to estimate the stressfulness of being 
in that company and constitute the social stress measure. These two items 
tend to correlate well over time (Gevonden et al., 2015; Myin-Germeys et al., 
2001). Adding a third item (‘I am enjoying myself ’), social stress was corre-
lated with the perceived stress scale (Levenstein et al., 1993), an indicator of 
past-month stress (Palmier-Claus et al., 2012). As individuals are not always 
in the company of others, however, data is lost for all situations where some-
one is alone. Therefore, some authors have come up with a no-company 
equivalent of social stress, using ‘I like being alone right now’ and ‘I would 
rather be in company’ (Reininghaus et al., 2016). Indeed, the study by Jacobs 
et  al. (2007) showed that social stress was associated with salivary cortisol 
levels at the time of assessment, linking it to the physiological stress response.

It is important to keep in mind that a social context may not be physical 
but rather digital. Precise phrasing of the items or thorough briefing before-
hand can clarify how social context is defined. Needless to say, this definition 
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is of crucial importance for the interpretation of results. Furthermore, a cur-
rent social context may be more of a background setting than an active envi-
ronment. For instance, on a work floor, there may be very little interaction 
with other individuals present. Items on the appraisal of the social interaction 
are thus not always warranted when an individual is in a social context.

 Demand and Control

Based on the model on work-related stress of Karasek (1979), there are ESM 
items developed to assess the perceived situational control and demand related 
to work (e.g., Kamarck et al., 2002). Johnston et al. (2016) assessed perceived 
control as the average response to two items (i.e., allowed a lot of say in what 
they did, allowed to make the main decisions about what they did) and 
demand as the average response to five items (i.e., work fast, work hard, do 
too much, interrupted, and enough time available). The internal consistency 
for both scales was good. Both scales predicted subjective arousal, suggesting 
they are indeed indicative of stress. However, their interaction was unrelated 
to subjective arousal, meaning that demand was predictive of arousal regard-
less of perceived control, and vice versa. Since, according to Karasek’s model, 
stress occurs when demand is high and control is low, an interaction effect 
would be expected.

Others have operationalized work-related stress as the ratio between per-
ceived demands of the current activity and ability to meet those demands, 
which was associated with ratings of loneliness, depression, and neuroticism 
(Hawkley et al., 2003).

 Self-Initiated Reports

Thus far, we have described measures that are part of a questionnaire which is 
presented at (random) preselected moments throughout the day. Most likely, 
the peak of the acute stress response, which is transient, is hence not captured 
by these measures. A few studies have attempted to overcome this issue by 
adopting an event-sampling scheme—a protocol in which sampling does not 
occur based on time, but on preselected events. In this case, a user is instructed 
to fill out a report whenever they experience stress. Farmer et  al. (2017) 
instructed their participants to indicate when a stressful event occurred, which 
resulted in an average of 26.5 reports over the course of 42 days. Although this 
method enables very timely assessment of the acute stress response, the aver-
age of 4.4 reports per week exposes its limitations for statistical purposes. 

7 Stress Assessment in Daily Life Using the Experience Sampling… 



126

Whether this number reflects an accurate estimation of the number of stress-
ful events an individual may encounter or these participants did not report all 
stressful events that occurred cannot be determined based on these data. 
However, a recent study indicated that occurrence of stressors may range up 
to 31.7% of beeps using time-sampling methods (Zawadzki et  al., 2019), 
and, arguably, it is the milder stressors that are not reported by users in event- 
related designs. This taps into the issue of selection bias, where the user is left 
with the decision to report a situation or not, which may differ considerably 
across individuals and hence introduce a bias. Still, event-related sampling 
remains an interesting ESM approach and it may be worthwhile to further 
explore its use in stress research.

2.2  Retrospective Stress Measures

 Perceived Stress

Similar items that have been used to assess momentary stress can be reformu-
lated to inquire about recently perceived stress over a longer period of time. 
Pollard et al. (2007) asked participants to rate their level of perceived stress 
over the past hour. Similarly, Smets et al. (2018) have instructed their partici-
pants to rate the maximum stress level during the past hour. Both studies have 
found associations with physiological measures of arousal over the corre-
sponding hour (Pollard et  al., 2007; Smets et  al., 2018), suggesting that 
potential effects of recall bias are weak for these time windows. It thus seems 
that retrospective ESM assessment of recent subjective stress is related to the 
physiological stress response. However, with longer inter-beep intervals, this 
association is likely to fade.

 Event-Related Stress

Event-related stress is most closely related to the concept of daily hassles. 
Several protocols require users to first indicate if a stressful event did occur 
since the last beep using YES/NO response options, and only in case of a 
stressful event is the individual asked about the stressfulness of the event 
(Mogle et al., 2019; Ruiz et al., 2017; Scott et al., 2015; Smyth et al., 2014). 
In early approaches to assessing event-related stress, participants were asked if 
any stressful event had occurred since the last beep, and to subsequently rate 
its unpleasantness, importance, predictability, controllability, and frequency 
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of prior occurrence (van Eck et al., 1996). Ideally, however, participants indi-
cate an event at every beep (regardless of the event’s absolute importance or 
stressfulness). This is to avoid biases in response style, such as only endorsing 
the item when an extreme event has occurred, and to gain information on less 
stressful events for comparison. In the approach of Myin-Germeys et  al. 
(2001), participants are therefore instructed to think about the most impor-
tant event that happened between the previous and the current beep, and are 
then asked to report the event’s pleasantness on a bipolar Likert scale (−3 ‘very 
unpleasant’ to 3 ‘very pleasant’). Events that are rated as unpleasant are con-
sidered stressful events. The reason for using an implicit approach (i.e., using 
unpleasantness as a proxy for stressfulness) is to avoid questions that may 
cause reactivity. Stress is a loaded concept that may trigger global self- 
reflections, and a more implicit approach may be better suited to assessing 
subjective stress without influencing responses. However, it still remains to be 
shown that the implicit approach is indeed preferential over an explicit 
approach. Using the implicit approach, Collip et al. (2011) found that event- 
related stress is predictive of increased free cortisol levels in individuals at 
familial risk for psychosis, suggesting its link to the physiological stress 
response. Alternatively, ESM protocols provide users with a list of potentially 
stressful events and require them to indicate if any of the events occurred since 
the last beep. The benefit of this approach is that the user does not have to 
decide what a stressful event entails. However, such lists are never exhaustive 
and may contain very general events that are not necessarily experienced as 
stressful by everyone.

Importantly, an individual may feel stressed for other reasons than a recent 
stressful event. For instance, events or situations that lie further in the past, or 
ruminative thoughts, may cause lasting feelings of distress. Indeed, whereas 
frequencies of reported recent stressful events average at about 20% of all 
beeps, individuals report subjective perceived stress on 46–56% of the 
moments (Zawadzki et al., 2019). Event-related stress therefore may underes-
timate an individual’s momentary allostatic load. However, event-related 
measures have their benefits. Apart from the obvious purpose of providing an 
indication of the number and intensity of stressful moments an individual 
encounters, event-stress is often used to investigate an individual’s response to 
those events. In some cases, the user is asked how long ago the event hap-
pened, which can be used in the statistical models. In the next paragraph, we 
will discuss how the association between stress and other variables can be 
modeled.
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2.3  Stress Dynamics

 Reactivity to Stress

ESM can be used to examine the subjective response to stressors. A number of 
studies have investigated the impact of stressful events, activities, or work- or 
social-related contexts on current mood or (sub)clinical symptoms. This is 
often referred to as reactivity to stress. Affective stress reactivity has been 
investigated in relation to event-related stress, activity-related stress, and social 
stress, both in healthy populations and in individuals suffering from psycho-
pathological symptoms. This is not assessed explicitly (i.e., ‘How does this 
stressor influence your mood’). Rather, users rate their current mood and 
symptoms, as well as the stressfulness of a current or recent situation. The 
association between subjective appraisal and emotional reaction is then 
inferred statistically, to preclude social desirability and response biases. 
Affective stress reactivity is thus a measure of association between stress and 
mood; a stronger relationship suggests a stronger effect of stress on mood 
(although see next paragraph for a discussion on directionality). Greater affec-
tive reactivity to event-, activity-, and social-related stress has been reported in 
depression (Wichers et al., 2009), anxiety (Herres et al., 2018), personality 
disorder (Glaser et  al., 2008), and psychosis (Myin-Germeys et  al., 2001, 
2005; Reininghaus et  al., 2016). Within psychiatric populations, a stress 
response can also consist of increases in psychopathology. This has often been 
investigated in relation to psychotic experiences, assessed with items such as ‘I 
feel suspicious,’ ‘I feel unreal,’ ‘My thoughts are being influenced by others,’ ‘I 
can’t get rid of my thoughts,’ ‘I see things that aren’t really there,’ ‘I hear 
voices,’ and ‘I’m afraid I’ll lose control.’ These psychotic experiences have also 
been associated with subjective experiences of stress, especially within indi-
viduals at early stages of psychotic illness (Palmier-Claus et  al., 2012; 
Reininghaus et  al., 2016; van der Steen et  al., 2017). As such, ESM stress 
reactivity measures have been shown to have clinical relevance and elucidate 
potential disease mechanisms.

 Recovery from Stress

In addition to the immediate response to stress, people differ in their recovery 
from stress. Recovery, here, means the return to a baseline following stress and 
may relate to resilience (see Chap. 13). One study so far has looked at affective 
recovery from daily stressors using ESM (Vaessen et al., 2019). Stress recovery 
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was operationalized as the number of beeps before NA was no longer signifi-
cantly increased compared to the beep before the stressor. Indeed, in individu-
als at early stages of psychosis, the number of beeps to recover from stress was 
higher than in healthy volunteers, indicating lingering NA following a stress-
ful event. However, considering the significant sparsity of publications on this 
form of stress assessment, evaluation of this method is premature.

 Networks

An approach that has received much attention recently is that of network 
models. Network models in ESM are used to study multivariate, time-varying 
psychological systems (Bringmann et  al., 2013, 2016). Networks based on 
ESM data have been applied to psychopathology. For instance, worrying has 
been shown to have a larger impact on momentary affect dynamics in indi-
viduals with higher neuroticism levels (Bringmann et al., 2013) and negative 
affect spreads, and persists especially in individuals with depressive disorder 
(Wigman et al., 2015). Only one study to date has specifically looked at stress 
from a network perspective. Using network modeling, the authors found that 
momentary stress occupied a central position in the dynamic interplay of 
psychological variables, including psychotic experiences in individuals diag-
nosed with psychotic illness (Klippel et al., 2018). Although their application 
in ESM research is still relatively recent, network approaches offer a multitude 
of possibilities for the modeling of stress-related dynamics in daily life.

3  Summary and Conclusions

This chapter provides an overview of measures used in ESM research to assess 
stress in daily life and thus at work. Various ESM measures of stress have been 
put forward to capture important aspects of the subjective stress experience 
and appraisal of context. In general, perceived stress seems to be a more effi-
cient measure of subjective stress than overall NA. Moreover, although both 
control and demand were related to physiological arousal, the control–demand 
interaction—as operationalization of work-related stress—did not show con-
vincing associations. Momentary and retrospective measures have their own 
benefits and protocols often use a combination of both. While momentary 
measures provide accurate snapshots of daily-life stress experiences, retrospec-
tive measures may provide a proxy for filling in the gaps and can be used for 
modeling stress dynamics. Although stress dynamics, such as stress reactivity, 
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suggest an effect of stress on mood or symptoms, the direction of this associa-
tion cannot be confirmed using observational methods such as ESM. Even in 
time-lagged designs, where stress measured at t0 is predictive of affect at t1, 
directionality cannot be proven. Therefore, although temporality does pro-
vide strong hints about the direction of the effect, claims on causality are not 
warranted. Still, research on these dynamics has provided much insight into 
the role of stress in mental and somatic health and as such can be considered 
to be clinically meaningful. Ultimately, which measures are the most appro-
priate depends on the research question and design. In general, however, a 
combination of several measures will provide the most complete picture.
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8
Psychosocial Risks at Work: Fundamentals 

and Stakes

Philippe Fauquet-Alekhine

1  Introduction

This chapter provides an overview of the fundamental principles and issues at 
stake associated with psychosocial risks (PSRs) in the world of work, but it 
must not be forgotten that the psychosocial dimension of work must primar-
ily be a resource rather than a risk. For example, the psychosocial dimension 
will cover social support, cooperation, or recognition of work completed well. 
When assessing psychosocial risks, it is therefore important to look at psycho-
social risks as well as psychosocial resources in the work environment.

Why should we be interested in PSRs? With regard to PSRs in business, the 
demonstration of this need is no longer required. Many studies and surveys 
emphasize the importance of identifying and dealing with psychosocial risks 
at work. The risk observatory report of the European Agency for Safety and 
Health at Work pointed out an “increasing number of workers exposed to 
psychosocial risks at work and affected by work-related stress” (EASHW, 
2012). The possible consequences include “anxiety, fatigue, insomnia, bore-
dom, relationship problems, emotional instability, depression, psychosomatic 
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diseases, excessive smoking, cardiovascular problems, increased alcohol con-
sumption, drug abuse, eating disorders or even suicide” (Teasdale, 2006), 
therefore affecting the individual’s health.

Studies show that 70 to 90% of work-related stress contributes to the cost 
of loss of productivity (Hassard et al., 2018).

In the context of a global pandemic, the challenges are reaching new dimen-
sions. The World Federation for Mental Health (WFMH, 2020, p.  134) 
reports that “the International Labour Organisation (ILO  [2020]) and 
Institution of Occupational Safety and Health (IOSH) position mental health 
promotion during the return-to-work process as being an essential part of the 
OSH [Occupational Safety and Health] response to the COVID-19 pan-
demic. A mental illness crisis is looming as millions of people worldwide are 
confronted by death and disease and forced into isolation, poverty and anxi-
ety by the COVID-19 pandemic according to UN health experts”. In addi-
tion, lockdowns and telework practices radically alter conflicts between the 
private and professional spheres. The WFMH (2020, p.  107) also recom-
mends paying particular attention to groups at increased risk: “who were 
harder to reach, rural and remote communities, people in quarantine, people 
with chronic mental illness and their carers, those with limited capacity to 
access smart phones and related technology, people exposed to family and 
domestic violence, and those from different cultures and backgrounds”. 
Furthermore, attention must also be paid to certain trades: the health and law 
enforcement professions were heavily involved during the pandemic, as were 
many other professions, often paying a high price in terms of health or in 
extreme cases their lives.

In this chapter, we first propose to clarify the concepts of “psychosocial 
risks” and to differentiate them from the notion of “psychosocial disorders” 
and “psychosocial risk factors”. This prior clarification will help to illuminate 
what specialists can act on in the management of PSRs. The evaluation and 
treatment of PSRs is a specialist’s business: just as one goes to a physician to 
treat an injury and a plumber to repair a sink, PSRs are the responsibility of 
people with academic training and experience in Human Sciences, Medicine 
or Prevention. One cannot assume that satisfactory results will be obtained 
without inducing new PSRs when involving incompetent people because of 
the clumsiness of non-specialists; unfortunately, some decision-makers still 
employ them. Experience also shows that, in some cases, this is not an error, 
but a deliberate choice associated with the intention of preventing problems 
from being dealt with in depth. Entrusting PSR assessment to incompetent 
people is sometimes a strategy of corporate management just to show that it 
is interested in the problem.
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The Joint German Occupational Safety and Health Strategy (GDA, 2014, 
p. 7) recommends the following:

For the risk assessment of psychosocial factors to be planned and implemented 
successfully, the parties involved need to be aware of the importance of the topic 
and have basic knowledge of the fundamental correlations between the occur-
rence and effect of psychosocial factors at work. […] If a large group of stake-
holders will be involved in the risk assessment, as is often the case in large 
companies, it can be useful to hold an in-company training seminar. The risk 
assessment must refer to the concrete conditions and jobs in the business. 
Therefore, the successful planning and implementation of the risk assessment is 
contingent upon the parties involved having an overview of the range of jobs 
performed in their company and being aware of the different types of task and 
work requirements. Apart from this basic knowledge, more in-depth specialist 
knowledge is generally also needed to implement the risk assessment, specifi-
cally knowledge concerning:

• psychosocial factors that can occur/are relevant in the areas/jobs under 
observation;

• procedures and methods for identifying and assessing psychosocial factors;
• specific ways to adapt wok to the individual.

If required, this specialist knowledge can be supplied by internal or external 
experts, such as the OHS expert, the company doctor, the competent acci-
dent insurance institution or the government inspection body.

However, if the evaluation of PSRs is a matter of specialists, it cannot be 
solely a matter of specialists: they must work collectively with other stake-
holders in the PSRs paradigm. Indeed, whatever the approach chosen, each 
step must be constructed with stakeholders including specialists. To this end, 
establishing a steering committee for the evaluation of PSRs bringing together 
stakeholders can be an effective way to guarantee this social construction.

Furthermore, entrusting the evaluation of PSRs to specialists reduces the 
risk of the evaluation being misguided; in particular, the specialist is framed 
by a code of ethics.

2  Definitions

2.1  Definitions by Convention

By convention and to facilitate further reading, the following definitions have 
been adopted for this chapter:

8 Psychosocial Risks at Work: Fundamentals and Stakes 
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The analyst is the person who conducts the evaluation of the PSRs. He has 
skills to suggest the method, manage the handing over of  questionnaires 
and/or conduct interviews, analyse data, validate it, and draft and present 
evaluation reports.

The analysis designates the evaluation of PSRs in general.
Participant refers to each employee who will participate in the evaluation 

of the PSRs.

2.2  The Concepts of Risk, Factor, Hazard and Disorder

Psychosocial risks relate to the psychological and social risks to people at work. 
In the workplace, they mainly concern the mental health of people who may 
be affected by psychological disorders or psychosocial disorders (e.g. burnout) 
due to the work context or situation.

Generally, the term “risk” defines the probability of reaching a situation of 
hazard (psychological or psychosocial disorder), which is characterized by its 
intensity. The greater the intensity I of the hazard (or the severity of the haz-
ard), the greater the risk R. Risk therefore appears as the product of probabil-
ity p by intensity I:

 R p I� �  

In other words, on the one hand, risk depends on the temporal distance 
between the individual and the hazard and, on the other hand, its potential 
gravity. This distance is estimated by a probability, which can be considered as 
a frequency of occurrence. With the above proposed expression for R, when 
the accepted or acceptable risk is bounded by a maximum threshold not to be 
exceeded, the greater the intensity, the lower the probability of occurrence, as 
shown in the well-known “Farmer” graph in Fig. 8.1. This maximum thresh-
old is a threshold of acceptability according to Farmer (1967), beyond which 
the risk is unacceptable (upper area of the graph). This approach was devel-
oped for nuclear engineering.

Whether it is technological risks or socio-organizational or human risks, 
the approach remains valid. What changes are the levers of action or anticipa-
tion: the analyst must not lose sight of the view that social objects (including 
humans) are less predictable than technical objects. For example, the techni-
cian knows that after 10 hours of operation, the pump will have reached the 
right greasing oil temperature to be able to make the expected adjustment; on 
the other hand, no one can guarantee that a service restructuring will go 
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smoothly after two months of preparation. This unpredictability is what 
makes the richness of humankind.

Another classic illustration proposes risk as the combination of a probabil-
ity associated with spatial distance and hazard: probability is sized by the dis-
tance between the individual and the hazardous situation such as an individual 
at the edge of a cliff (Fig. 8.2). The greater the distance, the lower the proba-
bility of falling.

The risk is therefore the product of a probability (spatial or temporal dis-
tance from exposure to hazard) by the intensity of the hazard.

Engaging in PSRs work is therefore about working on the risk of reaching 
a psychosocially hazardous situation for one or more people. As the human is 
a psychosocial being in essence, there are (fortunately) non- harmful psycho-
social situations for people. Humans at work are constantly in psychosocial 
situations. Some of these can become harmful to people’s mental health and 
therefore pose a potential hazard that PSRs work must be able to either antici-
pate or treat. When the situation becomes harmful to the mental health of 
one or more people, the individual or collective psychosocial balance is dis-
turbed. This consideration helps better understand the main hazard associated 
with PSRs, the hazard being to reach a state of Psychosocial Disorder (PSD), 
which is the symptoms (or symptomatic manifestations) associated with 
PSRs. The difficulty lies in identifying what is acceptable: the distance “risk” 
on Figs. 8.1 and 8.2a, b does not materialize by frank limits or stopped values, 

Fig. 8.1 Representation of a risk of constant value depending on the intensity of the 
hazard (or potential severity) and the probability of being confronted with that hazard

8 Psychosocial Risks at Work: Fundamentals and Stakes 
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Fig. 8.2 The risk depends on the likelihood of being confronted with the hazard. The 
hazard is the fall into the void, which is more important than the height. In (a), the risk 
is low because the distance from the hazard is great and reduces the likelihood of 
exposure to hazard. In (b), the risk is significant because the distance from the hazard 
is small and increases the likelihood of exposure to hazard

but rather by emerging and subjective space. Indeed, before being disturbed, 
the individual or collective psychosocial state is mostly in balance or stabi-
lized, or at least little disturbed. This balance is possible when the factors of 
influence are not very disruptive or when countervailing measures are put in 
place to manage this influence at the individual or collective level. For exam-
ple, individual defence mechanisms or collective defence strategies or “multi-
faceted defensive processes deployed by subjects to fit into work situations” 
(Huez, 2003) contribute to this stabilization. Another example: the methods 
of recognition at work also contribute to this effect according to the forms 
they take; appropriate recognition has a moderating effect on the potential 
PSDs for the individual concerned, while under-recognition proceeds 
inversely, which can go beyond the PSDs, that is, to stress-related mental dis-
order (Van der Molen et al., 2020).

One example of a psychosocial hazard now well known to the public is 
burnout. This PSD was recently classified by the WHO (2019) as “an occu-
pational phenomenon” in the 11th revision of the International Classification 
of Diseases (ICD-11). The WHO also completed its definition compared to 
the previous version (ICD-10) as follows:

Burn-out is a syndrome conceptualized as resulting from chronic workplace 
stress that has not been successfully managed. It is characterized by three 
dimensions:
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• feelings of energy depletion or exhaustion;
• increased mental distance from one’s job, or feelings of negativism or cyni-

cism related to one’s job; and
• reduced professional efficacy.

Burn-out refers specifically to phenomena in the occupational context and 
should not be applied to describe experiences in other areas of life. (ICD-11)

The probability of reaching the hazard (often inferred from analysis of the 
frequency of exposure to the hazard over a past period) depends on factors 
that shape the context and environment in which people live. In the case of 
PSRs, these are psychosocial risk factors (PSR factors) that may be more or 
less numerous and express themselves with more or less intensity. An example 
of a PSR factor is an employee who is exposed to the bad mood of his man-
ager: the more strongly this bad mood is expressed towards the employee, the 
greater the influence of this factor on the increase in PSRs. The same applies 
if the occurrence of this expression is greater, since the more the employee is 
exposed to this type of situation, the greater the influence of this factor. 
Another example of a PSR factor is an employee who feels that he or she is not 
recognized by management: the lower the level of perceived recognition, the 
longer this perception lasts, and the greater the influence of this PSR factor.

Each factor is a potential cause of PSD. The combination of several factors 
in the professional context with certain factors of the private sphere and with 
a given mental state of the individual may lead to the PSD.

2.3  Fundamentals

Thus, three concepts must be distinguished: psychosocial risks (PSRs), which 
is the probability of reaching a state of psychosocial hazard, psychosocial haz-
ards (e.g. psychosocial disorders or PSDs, chronic stress or stress-related men-
tal disorder) that need to be avoided, and psychosocial risk factors (PSR 
factors, potential causes of PSD) that influence the importance of psychoso-
cial risks (i.e. help increase or decrease risk). Of these three concepts, the only 
one it is possible to preventively act directly on is that of PSR factors, which 
indirectly reduce PSRs and thus keep people away from psychosocial hazards.

An evaluation of PSRs therefore requires the identification of PSR factors 
and the implementation of measures to reduce the influence of these factors 
in the workplace. As the world of work is a complex evolutionary system, such 
an assessment must be repeated periodically on the one hand to estimate the 
effect of the measures taken in the previous evaluation, and on the other hand 
to identify possible new PSR factors.
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3  PSRs and Stress

The notion of PSRs is often reduced to the term “stress”. In this case, “stress” 
is in fact just a manifestation of the risk factors in the company. PSRs actually 
cover occupational risks of various origins and natures (see below), which can 
affect the mental and physical health of employees, and have an impact on the 
proper functioning of companies. The term “psychosocial” refers to the inter-
face between the individual (psychological aspect) and the work situation 
(social aspect).

This reduction to the term “stress” can be explained by the fact that stress 
and PSR factors are difficult to dissociate as these factors can lead to the per-
ception in individuals that work-related demands and constraints exceed their 
capacity to respond in terms of their skills (WHO, 2003).

However, some researchers go beyond this stage and attempt to produce an 
exhaustive identification of the factors of influence (Gollac & Volkoff, 2000; 
Clot, 2010; Cartron & Guaspare, 2010; Gollac & Bodier, 2010). In the syn-
thesis proposed by Gollac (2011), the factors characterizing the forms of orga-
nization potentially producing PSDs are also factors identified elsewhere as 
stress factors. They can be endogenous to the individual (personal characteris-
tics of the individual) or exogenous (from the organization, relationships to 
colleagues or hierarchy, ergonomics of the situation and tools of work, etc.), 
they interact with each other, and they produce psychological, physiological 
and behavioural effects that have a retroactive effect on the source factors 
(Fauquet-Alekhine, 2012a). Anticipating or treating PSDs therefore (at least 
to a large extent) involves working on these endogenous or exogenous factors. 
The former can be treated by individual-specific stress management tech-
niques (Leonova, 2009), while the latter can be treated by organizational 
actions and by the transformation of social relationships at work (Fauquet- 
Alekhine, 2012b). In addition, depending on the type of stress, anticipation, 
treatment and management are not the same. With regard to occupational 
stress, two major forms must be considered: short-term (or punctual, acute) 
stress and long-term (or chronic) stress. Often, the latter occurs either in rela-
tion to specific physiological predispositions or after repeated exposure to 
one-time stress situations that occur during life (long-term stress can occur in 
childhood as well as in active adulthood; see Bordet et al., 2011). Once long- 
term stress is established, the individual’s psychological terrain becomes such 
that short-term stress can be difficult to manage (see Chap. 3 of the pres-
ent book).
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A recent literature review (Van der Molen et al., 2020), on nearly 100,000 
subjects in seven different countries, showed “moderate evidence for associa-
tions between stress related mental disorder and effort reward imbalance, high 
job demands, organisational justice, social support, high emotional demands 
and decision authority, whereas no significant associations were found for job 
insecurity, decision latitude, skill and discretion”.

Engaging in work on PSRs therefore essentially addresses stressors in a 
work situation. Endogenous factors are the responsibility of medicine (which 
will refer to the adapted specialist) because often individual “Psychic suffering 
of professional origin is not a suffering like any other. Decompensation pro-
cesses are unique stories that require specialized care” (Huez, 2003). However, 
the company must organize itself to help identify such cases because “defen-
sive procedures prevent […] often act to transform work, but psychopatho-
logical processes themselves often exclude abused subjects from work 
collectives”. Unfortunately, they are not sympathetic to others, do not attract 
compassion, and can even be experienced as a potential hazard through their 
unconscious ability to destabilize collective defensive procedures. These are 
not the only contexts of social isolation (see, e.g., Vézina et al., 2001).

The company (excluding occupational medicine) can essentially act on:

• collective endogenous factors such as interpersonal relationships with con-
ditions to refocus or remain focused on work activity (e.g. to transform the 
work environment, to promote communication between people, difficult 
interpersonal relationships can be reconstructed collectively by refocusing 
on work activity)

• exogenous factors, for example intervening in work activities, as well as 
their organization and context.

4  PSRs and Stakes

For the company, the issues associated with PSRs can be determined primarily 
in three main areas: health, performance and law. While each of these areas is 
important, both the analyst and the instigator of the review must keep in 
mind that the primary stake is health. Indeed, undertaking an evaluation of 
PSRs to respond only to the legal stake would result in a fictitious assessment 
from the standpoint of health. This approach could even have a deleterious 
effect on the health of the participants.
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4.1  Health Stake

The evaluation of PSRs requires listening to the subject in order to have access 
to the information that will inform this evaluation. This assumes a transmitter 
on the one hand and a receiver on the other. If one of the two is missing, or if 
the message does not express the subjective reality of the subject, then there is 
no possibility of accessing the PSR factors. There are therefore also no treat-
ment options for PSRs, that is, their reduction. The possible consequence is 
the long-term installation of PSR factors and a psychological imbalance for 
people, and a deleterious imbalance for health. This psychological imbalance 
relates to what the subject perceives from what is asked of him in relation to 
his ability to meet the demand. The installation of this imbalance in a sustain-
able way exposes the subjects to the risk of chronic stress, the result of which 
can be highly consequential (e.g. suicide). Such an imbalance shifts from the 
psychological level to the physiological level (see Chap. 3 of the present book). 
It is then that PSDs may appear such as loss of sleep, decreased digestive 
capacity, and increased blood sugar levels with the risk of high blood pressure- -
associated diabetes. This can lead to burnout that needs to be prevented in 
advance.

PSRs can be categorized into six main categories (Gollac & Bodier, 2010):

• intensity and working time, for example the intensity of the pace of work, 
the complexity of tasks, adaptation to a new environment

• emotional demands, for example situations of interpersonal tension, fear 
of failure

• the autonomy of flexibility, for example the predictability of work, the 
monotony of work, the pleasure at work

• social relations at work, for example the relationship with colleagues, with 
hierarchy, recognition of work

• conflicts of values, for example a sense of usefulness at work
• insecurity of the work situation, for example job security, career, structural 

changes of the company

PSDs can be categorized into four main registries:

• emotional, for example loss of self-confidence or decreased self-esteem, 
aggression, anxiety, euphoria

• cognitive, for example decreased concentration, memory loss
• behavioural, for example co-worker violence or social isolation of the subject
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• kinesthetics, for example sleep disorders or digestive disorders that cause 
abdominal pain

These categorizations are interesting in that they help analysts to structure 
their investigations and reduce the risk of forgetting to explore one of the pos-
sible aspects of PSRs.

4.2  Performance Stake

As noted in the introduction, the deterioration of the health of employees at 
work has a significant cost, which in fact has an impact on the performance of 
the company. The emergence of difficulties for the teams due to absenteeism, 
organizational dysfunctions due to difficult interpersonal relations, or the 
misdemeanors of collectives are only a few examples of factors leading to a 
decline in a company’s performance. Therefore, it is in the employer’s best 
interest to implement an evaluation of PSRs and to implement a preventive 
program for PSRs.

4.3  Legal Stake

In France, the evaluation of PSRs corresponds to a regulatory request expressed 
in the ministerial circular of April 18, 2002, complementing Article R4121-1 
of the Labour Code relating to the Risk Assessment Document (Document 
Unique d’Evaluation des Risques, or DUER). It stipulates that the employer 
is required to conduct an analysis of the risks to which employees may be 
exposed in the course of their work, including PSRs. In particular, the law 
refers to two main principles to be applied:

• fighting risks at the source and adapting work to humans
• plan for prevention

Companies are accountable for compliance with two national inter- -
professional agreements:

• the national inter-professional agreement on workplace stress of July 2, 
2008 (transposition of the 2004 European Framework Agreement), made 
mandatory by the ministerial decree of April 23, 2009
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• the national inter-professional agreement on harassment and violence in 
the workplace of March 26, 2010 (transposition of the 2007 European 
Framework Agreement), extended by the decree of July 23, 2010.

The first provides indicators of stress at work and identifies certain stressors.
The second declares workplace harassment and violence as not tolerated 

and calls for appropriate measures to manage and prevent workplace harass-
ment and violence. Both recall the employer’s responsibility for identifying 
and treating PSRs in the company.

From the standpoint of the French legislator, three legal categories for PSRs 
appear: occupational stress, moral harassment and violence.

In Great Britain, in the context of the preservation of occupational health 
and safety, employers have the obligation to ensure the safety of their employ-
ees in accordance with the 1974 Act (Act1974). While this duty was initially 
interpreted as the guarantee of physical integrity, the difficulties associated 
with stress at work led to a change in the interpretation of the law to also 
include psychological aspects. Employers who do not meet their obligations 
under this law, that is, the obligation to assess and treat psychosocial risks in 
the company, are liable to legal action.

In Germany, the Occupational Health and Safety Act (Arbeitsschutzgesetz, 
or ArbSchG) requires the implementation of European Directive 89/391/
EEC (Framework Directive on Occupational Health and Safety). It regulates 
safety and health at work, including by defining the employer’s obligations. 
The evaluation of PSRs was introduced by an amendment in 2013.

5  Conclusions

The concept of psychosocial risks in the workplace (or PSRs) and related con-
cepts, as well as the assessment of PSRs, are clearly fundamental dimensions 
of work. By law, employers must take them into account in the company. This 
legal stake has a direct impact on the stake of workers’ health, and the employer 
must keep in mind that many studies have shown that taking these stakes into 
account has a direct link with the company’s performance stake. Thus, the 
obligation to consider and process PSRs in companies can only be beneficial 
for all actors in the world of work. This consideration and processing remain 
a matter for specialists: it would be a mistake to entrust these tasks to people 
who are incompetent in the field, the resulting risk being to increase existing 
PSRs or create new PSRs in the company.
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Some Web References in French

INRS National Institute for Health Research. http://www.inrs.fr/accueil/ris-
ques/psychosociaux.html

Ministry of Labour. https://travail- emploi.gouv.fr/IMG/pdf/Note_
thematique_- _Risques_psychosociaux_au_travail_- _une_problematique_
europeenne.pdf

National Agency for the Improvement of Working Conditions, ANACT. http://
www.anact.fr/web/dossiers/sante- au- travail/PSR

Some Web References in English

British Standard Institution, BSI. http://mtpinnacle.com/pdfs/Guidance- on- 
the- management- of- psychosocial- risks- in- the- workplace- 1.pdf

European Agency for Safety and Health at Work, EASHW. https://osha.
europa.eu/en/publications/management- psychosocial- risks- work- analysis- 
findings- european- survey- enterprises- new

Health and Safety Executive, HSE. https://www.who.int/occupational_
health/publications/PRIMA- EF%20Guidance_9.pdf
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9
Psychosocial Risks at Work: Outlines 

of the Evaluation Approach

Philippe Fauquet-Alekhine and Nicolas Roudevitch

1  Introduction

This chapter offers an outline of an approach to the evaluation of psychosocial 
risks (PSRs) in companies based on the experience of two practitioners: the 
chapter’s authors. One is a psychologist in charge of the evaluation of PSRs in 
a French intervention robotics group since 2020 and was responsible for this 
activity from 2012 to 2017 at the Chinon nuclear power plant (France). As 
such, he has always acted as an internal consultant, being an employee of 
these companies. The second author is an ergonomist. He was manager of a 
psychosocial risk centre in an occupational health service in France (SIST79) 
in order to intervene in client companies between 2003 and 2010. As such, 
he was an external consultant. The chapter is therefore written as a common 
testimony punctuated by complements highlighting the divergence or con-
vergence of some essential points of view between the psychologist and the 
ergonomist or between the internal consultant and the external consultant. 
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By convention, the body of the chapter is written as a testimony of the psy-
chologist and validated by the ergonomist, and the complements are written 
as testimony of the ergonomist/external consultant in counterpoint to or in 
support of the psychologist/internal consultant.

This chapter focuses on outlining the psychosocial risk (PSR) assessment 
approach in the world of work: the analyst’s posture according to his/her rela-
tionship to the company in which s/he operates, general principles of the PSR 
assessment approach, including ethical aspects, and finally, the analyst’s 
resources in terms of collaboration.

PSRs are often seen as problems to be addressed by the company. However, 
it should be remembered that the psychosocial dimension of work is primarily 
a resource rather than a risk. For example, the psychosocial dimension will 
cover social support, cooperation or recognition of a job well done. When 
assessing PSRs, it is therefore important to focus on psychosocial risks as well 
as psychosocial resources in the work context.

2  The Analyst’s Posture

When evaluating PSRs, the analyst’s posture should ideally incorporate the 
following:

• Opt for a distancing empathetic attitude:
• The term “distanced” weights empathy by allowing recognition and under-

standing of the participants’ feelings and emotions without engaging in an 
emotional relationship that would be harmful to the analysis.

• Take the approach of helping and supporting both teams and management:
• Experience shows that even specialists sometimes get trapped in the point 

of view of only one of the stakeholders in the situation to be analysed; for 
example, the situation is analysed only from the standpoint of technicians, 
forgetting the comparison of the technical and managerial points of view 
in the analysis.

• Develop an analytic approach that is non-judgemental and therefore 
divorced from the search for responsibility:

• This aspect of the analyst’s posture needs to be clarified at the information 
meeting of the evaluation. The absence of judgement helps to free the par-
ticipants’ speech and more relevant information to be accessed.

• Focus the analysis on work, not people:
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• This is a question of considering work as a source of the difficulties and 
issues faced by the actors in the workplace and to which the action plan will 
be directed. It will not be a question of adjusting people to the work but 
altering the work to benefit the people.

2.1  The Psychologist’s Posture

In France, the psychologist’s posture for an analysis is fully described in 
Principle 1 of the 1996 Code of Ethics for Psychologists updated in 2012:

Principle 1: Respect for human rights
The psychologist refers her/his exercise to the principles enshrined in national, 

European and international legislations on respect for the fundamental rights of 
individuals, especially their dignity, freedom and protection. S/He strives to 
respect the autonomy of others and in particular the possibilities of informa-
tion, freedom of judgement and decision. S/He promotes direct and free access 
for anyone to the psychologist of their choice. Intervention occurs only with the 
free and informed consent of the persons concerned. S/He preserves the privacy 
and intimacy of individuals by guaranteeing respect for professional confidenti-
ality. S/He respects the fundamental principle that no one is required to reveal 
anything about her/himself.

These provisions are also set out in the Code of Human Research Ethics 
published by the British Psychological Society (2014), UK:

Principle of ‘Respect for the autonomy, privacy and dignity of individuals and 
communities’: Psychologists have respect for the autonomy and dignity of per-
sons. In the research context this means that there is a clear duty to participants. 
[…] [Psychologists] accept that individuals may choose not to be involved in 
research, or if they agree to participate, they may subsequently request that their 
data be destroyed. Under such circumstances, researchers will comply with any 
requests that any related data be destroyed, and removed from any datasets. […] 
Researchers will respect the privacy of individuals, and will ensure that individu-
als are not personally identifiable, except in exceptional circumstances and then 
only with clear, unambiguous informed consent. They will respect confidential-
ity, and will ensure that information or data collected about individuals are 
appropriately anonymised and cannot be traced back to them by other parties, 
even if the participants themselves are not troubled by a potential loss of confi-
dentiality. Where a participant wishes to have their voice heard and their iden-
tity linked with this, researchers will endeavour to respect such a wish. In their 
research, as in all other professional dealings, psychologists will seek to ensure 
that people’s rights are respected and protected.
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When applied to the evaluation of PSRs, these principles imply that:

• The analyst has a benevolent attitude towards the participants in the analysis.
• Participation in the analysis is voluntary.
• The analyst ensures that the participants have understood the purpose of 

the analysis.
• Participants can opt out of the analysis at any time without having to jus-

tify themselves.
• The analyst guarantees that the data will be processed anonymously and 

gives him/herself the means to achieve this goal.
• Eventually, these points may result in the co-signing of informed consent 

by the analyst and each participant.

2.2  The Ergonomist Posture

The ergonomist is also bound by a strict professional posture as part of her/his 
duties. In France, the framing is relatively vague in the absence of official 
documents. The title of ergonomist is not protected in France. Conversely, at 
the European level, the Association for the Recognition of the Title of 
European Ergonomist offers an online code of ethics (https://www.artee.com/
charte- de- deontologie). To remain in the French-speaking field, in Canada, 
the Canadian Council for the Certification of Ergonomic Practitioners 
(https://www.cccpe.ca) has developed a code of ethics for ergonomists that it 
requires all its members to sign and respect. This code addresses confidential-
ity, integrity, and the duties and obligations of the ergonomist, particularly 
towards the profession, peers and clients.

Finally, at the international level, the International Ergonomics Association 
(https://iea.cc) proposes the Code of Conduct for Ergonomists (approved in 
2006) which establishes the ethical principles of the profession. Overall, the 
ergonomist’s posture is similar to the psychologist’s.

2.3  The Posture of the Internal Consultant Analyst

Being an internal consultant means being an employee of the company in 
which the analysis is to be carried out, and therefore requires intervening with 
participants who are colleagues. This may be difficult when some of the col-
leagues have an emotional relationship with the analyst. This type of relation-
ship can be induced by a common sports practice between colleagues, for 
example being part of the same basketball team and therefore leaving work 
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together in the evening to train together several times a week, having a drink 
together in the evening and meeting on weekends. These games may create an 
emotional relationship between colleagues and this could undermine the ana-
lyst’s objectivity by reducing his/her ability to distance him/herself from the 
subject during the analysis. One potential solution is to propose that the per-
son concerned withdraws from the participants prior to the analysis.

Being an internal consultant has the advantage of reducing the risk of loss 
of contract associated with the intervention since there is none in the com-
mercial sense of the term, that is, between a client and his supplier. It is easy 
for the internal consultant analyst to interrupt the analysis due to problems 
identified by him as being contrary to his ethics. Another example: The ana-
lyst may refuse to provide interim reports to the management of the analysis 
(which are often requested) without fear of losing the contract associated with 
the current analysis.

In order to avoid the kind of disagreement mentioned above, it is recom-
mended that the internal consultant analyst frame in writing the terms of the 
analyses at the time of taking up his/her position with his/her manager. This 
written framing is thus the reference to which each of the parties, analysts, 
managers and order-givers can refer in case of disagreements. This also allows 
the analyst to ensure that the order-giver has understood the conditions of the 
analysis. This document may take the form of a mission letter signed by the 
analyst’s manager and must refer to the code of ethics of the analyst (if any). 
In particular, for the psychologist, the document may mean that in the event 
of a disagreement between the command and the Code of Deontology of 
psychologists, the analyst reserves the right to refuse the intervention.

2.4  The Posture of External Consultant Analyst

The posture of the external consultant analyst is more delicate. Indeed, not 
being an employee of the company in which the evaluation of the PSRs will 
be carried out, but being an employee of the firm of experts that concludes a 
contract with this company, the external consultant analyst is subject to stron-
ger economic constraints than the internal consultant. It is quite easy to imag-
ine the competition that may exist between different consulting firms and the 
concessions that could be made by some of them methodologically, including 
ethically, to obtain the contract with the company. In other words, some cli-
ents will prefer the most conciliatory consulting firm, even if this is at the 
expense of the quality of the results of the evaluation. The external consultant 
must therefore demonstrate great pedagogy to assert and make accepted ethi-
cal constraints in interventions.
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3  General Principles

3.1  A Cautious Approach

Rather than accurately and exhaustively identifying the psychosocial disorders 
(PSD) to which employees might be exposed, the PSR assessment approach 
aims to identify the factors that could contribute to the emergence of PSD of 
any kind, without removing identification of PSD, because if they have been 
installed for years, they are to be identified and treated. Knowledge of psycho-
social risk factors through the PSR assessment is not sustainable over time; it 
refers to a particular moment (i.e. valid on a given date), so it will necessarily 
have to be upgraded periodically.

In the process, the assessment of psychosocial risk factors should not be 
confused with the assessment of psychosocial factors of the risks (see defini-
tion of concepts in Chap. 8 of the present book). The scope of psychosocial 
risk factors is broad and not limited to the psychosocial nature of the risks. For 
example, the PSR evaluation focuses as much on situations of interpersonal 
tension (psychosocial involvement) as on the intensity of work (organisational 
involvement). Transforming the identification of psychosocial risk factors into 
identifying psychosocial factors of the risks would lead the approach to ignore 
important factors. One of the attitudes that leads to switching from psychoso-
cial risk factors to psychosocial factors of the risk is denial: people, including 
the non-specialist analyst, may tend to think that the problems are personal or 
only exist in the subject’s head or are a particular case. Therefore, organisa-
tional, contextual or managerial aspects would not be taken into account.

The approaches proposed in the following chapter are based on the investi-
gative results of French working groups and the work of the World Health 
Organization. For the French, it is the so-called Gollac research group named 
after the coordinator of the French group initiated in the early 2000s, a col-
lection of experts on the monitoring of psychosocial risks at work. This work-
ing group was created at the request of the Minister for Work, Employment 
and Health of the French Government. The resulting PSR categorisation is 
presented as an appendix in the form of a “Gollac grid” scheme and serves as 
a support for the proposed methods (Gollac & Bodier, 2010). For the World 
Health Organization (WHO), the work of Leka et al. (2003; Leka & Jain, 
2010) under WHO’s Program of Occupational Health aimed at developing a 
common global strategy in accordance with the agreement of the Fourth 
Network Meeting of the WHO held in Finland in 1999. Similarly, the result-
ing PSR categorisation is presented in an appendix as a diagram to support 
the proposed methods.
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However, it should be kept in mind that an assessment is not without 
potential consequences. Depending on the method used, the analysis itself 
carries the risk of altering the defence mechanisms or strategies guaranteeing 
the psychosocial stability of the collective investigated. This situation can be 
achieved by leading people, through questioning, to think of potentially 
problematic elements at work that are deemed settled. This risk is minimised 
if the re-thinking approach is precisely sought by the analyst, especially when 
the analyst diagnoses that psychosocial stability is not sustainable. It is then a 
matter of deconstructing the mechanisms or strategies of defence to immedi-
ately rebuild something else. If this is not possible, it is not recommended to 
achieve such a situation, otherwise the analysis would itself constitute a psy-
chosocial risk.

3.2  An Approach for Anticipation

Different methods are used to evaluate or contribute to the evaluation of 
PSRs in general. These methods include online surveys based on multiple- 
choice questionnaires or direct surveys of the staff also by questionnaire. In 
the field of Human Sciences, more elaborate methods are based on the analy-
sis of work activity (Clot, 1999; Clot et al., 2000; Fauquet, 2006; Fauquet- 
Alekhine, 2012) or on psychodynamics (Dejours, 2000), which are also 
applicable in an approach for treatment. In the case of evaluation of PSRs, the 
evaluation cannot be reduced to a questionnaire survey, that is, the question-
naires give a necessarily restrictive view of the situation due to their limited 
number of questions. This also leads to thinking about how the evaluation 
tool (the so-called Gollac grid presented in the appendix) will be used.

It is also possible to work on a predictive approach as some analysts try to 
do based on longitudinal studies (see, e.g., De Jonge et al., 2012).

3.3  An Approach for Treatment

An evaluation of PSRs necessarily highlights problems and resources. If the 
problems identified do not give rise to action, then the participants and all 
those involved in the evaluation of the PSRs can be disappointed. This disap-
pointment has a double disadvantage. The first is that the participants who 
contributed to the analysis will not be motivated to contribute again to such 
an analysis when it comes to reassessing the PSRs. In addition, the feedback 
they will provide will demotivate their colleagues. The second drawback is 
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that this disappointment can itself become a psychosocial risk factor by even-
tually adding to other factors of deterioration at work.

The treatment of the factors enhancing PSD can be conducted in at least 
three ways:

• according to the group’s therapeutic approach.
• according to the resource management approach, which consists mainly of 

dealing with peripheral elements of work activity and sometimes assuming 
that treating PSRs only requires involvement in QWL (Quality of Work 
Life) actions.

• depending on the approach of work analysis, such as psychodynamics or 
clinical analysis of work activity; “It is first of all the profession that is suf-
fering”, and so it is work, rather than employees, that needs to be cared for 
(Clot, 2010; Dejours, 2008); there is also a need to look at the strategic 
analysis of social relations in organisations (Sainsaulieu, 1997; Crozier & 
Friedberg, 1997) or at the analysis of the “tensions” and “regulations”. 
Most of the time, they require a pair of analysts.

The therapeutic group approach (which sometimes involves psychoanaly-
sis) is strongly discouraged because it does not refocus on the work that is the 
source of the problem. It has little chance of dealing with the substantive 
problem.

The approach to resource management that treats PSRs by getting involved 
in WBW (Well-Being at Work) is a decoy. Although investing in WBW is 
important, it does not address the fundamental problem. It tends to treat 
well-being without worrying about well-doing when there can be no well- 
being without doing well at work. This is not to say that the WBW approach 
is not useful; it still contributes to the reduction of PSRs.

The work analysis approach is recommended. Depending on the form of 
the problem, either approach (psychodynamic or activity analysis) is possible. 
They focus on collective deliberation over individualised coaching, action on 
the causes of suffering at work rather than the treatment of one’s symptoms 
alone (Clot, 2010). These types of approaches are long term since they are all 
structured by an information meeting, an analysis of the application, an inter-
vention with voluntary participants, and a restitution to these participants 
and then to the trade collective (including the hierarchy). This structure of 
PSR assessment is described in the next chapter. The intervention phase is the 
longest because it involves interviews and possibly observations of work situ-
ations, or a series of collective meetings spaced about one or two weeks apart. 
This type of analysis has the advantage of bringing out the problems, the 
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resources and the proposals for solutions, which the management must then 
seize and turn into actions. These approaches can only be implemented by 
specialists at the risk of creating the opposite to anticipated effects. In particu-
lar, the specialist will be able to take into account that any conduct has a 
meaning other than physiological; for example, forgetting to distribute an 
important document can have an unconscious meaning of a far greater scope 
than being the sole result of physical or cognitive fatigue.

3.4  A Participatory Approach

The involvement of all stakeholders is fundamental to successfully achieving 
the goal. Therefore, the more participatory the approach, involving as many 
employees as possible in evaluating and developing solutions for treatment, 
the greater the likelihood of succeeding in reducing PSR factors. This partici-
pation also concerns the management and the order-giver; indeed, an approach 
that would not be continuously supported by the management and the order- 
giver would be doomed to failure because not only may the means necessary 
to succeed not be made available to analysts, but above all it is unlikely that 
management will seize the conclusions of the evaluation and transform them 
into an action plan that would deal with the PSRs. The establishment of a 
steering committee for the evaluation involving health actors, staff representa-
tives and management can be an added value.

3.5  The Optimal Level of Analysis

We use the term “unit of analysis” to refer to the level at which the evaluation 
of PSRs in the company is to be conducted. The level of analysis can be associ-
ated with an organisational stratum of the company, such as a department, a 
service or a team. The level of analysis can also be considered cross-cutting, 
such as a project team or a trade, taking into account that a trade can involve 
different teams (e.g. shift teams) or different departments (e.g. managers, 
assistants). The level of analysis will be chosen based on what the analyst or 
order-giver is looking for. Depending on the level chosen, the evaluation of 
the PSRs will be more or less accurate. For example, it is clear that a PSR 
assessment to the level of the company will not be able to deal with the prob-
lems of the teams in depth.

This is why we believe that the optimal level of analysis for the PSR assess-
ment is that of the trade. Indeed, for the analysis to be effective, groups of 
people whose constraints are the same, which are intimately linked to 
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psychosocial risk factors, must be considered. This also means that these peo-
ple of the same trade are on the same team. In this way, the unit of analysis is 
subject to the same demands, the same managerial constraints, the same 
organisational constraints, and the same working context. However, there are 
exceptions for isolated occupations such as “secretary” or “manager”. For 
example, the work of analysis in a collective of secretaries necessarily involves 
grouping the secretaries of different departments of the company when pos-
sible. For the PSR assessment to be effective, this work of analysis by trade 
must be carried out in all occupations. For example, the analysis will have to 
be conducted within a collective of trade A, then in a collective of trade B, 
then in the collective of assistants, then in the collectives of team leaders, then 
in the collectives of first line managers, then in the collectives of second line 
managers, then in the collectives of directors, and so on. The analyst will ulti-
mately have to make a global synthesis of the interactions from one trade to 
another in terms of PSRs. It is sometimes possible to consider grouping simi-
lar trades. For example, on an industrial site, it is not uncommon to see a team 
from a trade A dedicated to a production unit and another team of the same 
trade A dedicated to another production unit. Under these conditions, the 
formation of a unit of analysis at the trade level, regardless of the production 
unit, can be considered. The optimal level of analysis thus defined remains the 
same, regardless of the approach adopted, either by questionnaire or by inter-
view, or the combination of the two.

3.6  Ethics

Any result of a PSR assessment can only be carried beyond the circle of evalu-
ation participants after validation by the participants. This is fundamental to 
ensure that what has been said to the analyst is properly understood and tran-
scribed by him/her. This ensures the protection of participants who may not 
wish to see in writing some of the things they have said, and guarantees the 
quality of restitution beyond the circle of participants. For example, this rule 
gives management the guarantee that the written data is reliable.

This principle also frees up speech during interviews. This confidentiality 
allows participants to provide certain information that they would not pro-
vide in the same way if there was not this principle of confidentiality. Even if, 
later, during the feedback/validation of what was said during the interview, 
the participants wish to remove certain information that they have provided, 
and therefore which will not be included in the PSR evaluation report, this 
information will nevertheless have contributed to a better understanding of 
the situations presented during the interviews.
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3.7  Collaborations

Meetings between analysts and trade union organisations, social workers and 
occupational physicians are recommended. These meetings should take place, 
if possible, before the start of the intervention for the PSR assessment or as 
part of a steering committee of the analysis. Indeed, these professionals may 
have information that will be very useful to the analyst to better understand 
the situations that will be exposed to him/her by the participants during the 
PSR assessment. Although these professionals are bound by professional 
secrecy, they can nevertheless provide general and anonymous information. 
This is not at odds with their profession since their objective, as for the ana-
lyst, is to improve the working conditions of the employees of the company. 
The exchange of information is therefore the result of a collaboration between 
workers’ health professionals.

4  Methodological Conclusions

The model for the intervention approach for PSR evaluation that we propose 
is simple since it is based on the model of continuous improvement illustrated 
by the Deming wheel represented in Fig. 9.1.

The intervention approach for the PSR evaluation is shown in Fig. 9.2. 
This model highlights that any evaluation must necessarily lead to an action 
plan, which must absolutely be implemented and subsequently reassessed. 
“Absolutely” is a term that is very important here. Experience shows that, all 
too often, the order-giver and/or the management engages in the intervention 

Fig. 9.1 Model of quality improvement illustrated by the Deming wheel
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Fig. 9.2 Continuous improvement model for the intervention process for the evalua-
tion of PSRs

without completing it; the process stops at the time of the development of the 
action plan or just after, that is, when something needs to be done together, 
that is, the management, the employees and users of the solutions envisaged 
(users are engineers, technicians, team members). When the analyst is an 
internal consultant, s/he can negotiate with the order-giver the possibility of 
being involved in the development of the action plan and its implementation. 
Some experts believe that it is not the role of the analyst to do this work; 
indeed, they believe that if the analyst is involved until this stage of the pro-
cess, s/he does not allow the management to grasp what the PSR evaluation 
produces; thus, being less involved in the process, the management is more 
engaged in the process. However, the culmination of the intervention process, 
that is, the transformation into effective action of the recommendations 
resulting from the evaluation, contributes to the construction of the credibil-
ity of the analyst-internal consultant. Indeed, if the internal consultant does 
not ensure the completion of the process as defined, and then it builds for 
him/her a reputation of someone who engages the trades in a reflection that is 
supposed to improve working conditions but that produces only wind. By 
participating in the construction and implementation of the action plan, the 
analyst internal consultant participates in the construction of a reputation 
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that will allow him/her to export the approach to other departments of the 
company. In addition, s/he provides management with expected support, 
because experience shows that management often feels helpless at the time of 
the development of the action plan itself or its implementation. These feelings 
explain why the process often loses efficiency when it reaches this stage.

From the external consultant’s point of view, the approach can be different 
if PSR evaluation is a different activity than the development and implemen-
tation of an action plan. Thus, contractually and commercially, the evaluation 
is the subject of an order, and the action plan is the subject of another order. 
There is nothing to prevent the two activities from being the subject of a single 
order, but it must be understood that the estimate that will be proposed in the 
latter case will almost double the amount to be paid. The external consultant 
will therefore first propose an evaluation of the PSRs, and then, during the 
progress meetings with the order-giver, will suggest that s/he subsequently 
engage the external consultant in the development and implementation of the 
action plan. However, too often, order-givers assume that their management 
teams will be able to take on this activity alone. This is probably true provided 
that the order-giver, who most of the time is also the manager of the managers, 
frees up the necessary time for the managers to carry out this activity, which is 
consequently added to their workload most of the time. However, another 
method consists in approaching the problem of the company by trying to 
answer the following two related questions: “What is the demand and to 
which issue does it respond?” The consultant’s contribution is thus not a PSR 
evaluation but a different approach that aims to act on/with the collectives to 
teach them to look into the problem situation and locate the links between the 
apparent PSR problem and the source of this problem in the work. This first 
step is followed by a second one addressing the solutions emerging from mul-
tidisciplinary and multi-hierarchical work groups analysing situations at work.

Whatever the approach chosen by the analyst, there are typical stages 
through which many individuals have to go before they are ready to act on 
what will deal with the problem(s): the work. The typical first level is denial: 
some people (often among the management) refuse to see the suffering, the 
difficulties: “‘There is no problem”. The second level is reached when people 
become aware of the problems at work; unfortunately, usually, they shift the 
responsibility onto the people, not the work organisation: “It is a matter of 
individuals’ behaviour". The third level is the acknowledgement that prob-
lems are linked with the work organisation; very often, it is accompanied by 
the decision-maker’s feeling of helpless. The analyst’s job is to help people to 
go through these stages until the last one where they will be ready to act on 
the work.
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10
Assessment of Psychosocial Risks: Methods

Philippe Fauquet-Alekhine

1  Introduction

There are different methods for psychosocial risk assessment (PSR) in compa-
nies. Some are available online, while others have been the subject of reports 
or publications and criticism in the scientific literature. The methods pro-
posed here do not claim to be better than those of the literature. They are 
proposals to be implemented knowing that they have already proven them-
selves effectively. These methods begin with the categorisation of PSRs accord-
ing to considerations that have already been mentioned in Chap. 9 and that 
are further developed in the present chapter. They continue with the evalua-
tion of PSRs according to two combined or non-combined approaches: one 
is based on group interviews and the other on the use of scientifically vali-
dated questionnaires.

These proposed methods are enriched with advice for drafting evaluation 
reports and feedback from practitioners.

By convention and to facilitate further reading, the following definitions 
have been adopted for this chapter:
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The analyst is the person who conducts the evaluation of PSRs. S/He has skills 
to suggest the method, manage the handing over of questionnaires and/or 
conduct interviews. S/He has skills to analyse and validate data, and to 
draft and present evaluation reports.

The analysis designates the evaluation of PSRs in general.
Participant refers to each employee participating in the evaluation of the PSRs.
Unit of analysis is the level at which the evaluation of PSRs in the company is 

to be conducted. The level of analysis can be associated with an organisa-
tional stratum of the company, such as a department, a service or a team. 
The level of analysis can also be considered cross-cutting, such as a project 
team or a trade, taking into account that a trade can involve different teams 
(shift teams) or different departments (e.g. managers, assistants). The level 
of analysis will be chosen based on what the analyst or order-giver is look-
ing for. Depending on the level chosen, the evaluation of PSRs will be more 
or less accurate. For example, it is clear that a PSR assessment to the level 
of the company will not be able to deal with the problems of the 
teams in depth.

2  Proposal of Applied Methods

2.1  The Categories of PSR Factors

There are different categorisations of PSR factors. We present two paragraphs: 
the first is based on the investigative results of the research group called 
“Gollac”, named after the coordinator of the French group initiated in the 
early 2000s, and expertise on monitoring psychosocial risks at work (Gollac 
& Bodier, 2010). The second is from the work of Leka et al. (2003). One is 
not better than the other: the important thing is that PSR factors are covered 
exhaustively; indeed, during a PSR assessment, this type of categorisation will 
allow the analyst to verify that all possible fields of PSR factors are questioned 
and then will allow for structuring the rest of the evaluation. For example, the 
“intensity and working time” category of Gollac and Bodier (2010) corre-
sponds to the “Workload and work pace” categories combined with “Work 
schedule” by Leka et al. (2003). “Conciliation of the private and professional 
spheres” of the category “Work Intensity and Working Time” by Gollac and 
Bodier corresponds to the item “conflicts between the private and professional 
spheres” of the category “Home-work interface” by Leka et al. Both categori-
sations thus take into account the factors of rhythm constraints or shift work.
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Since the work that led to these categorisations, the health and economic 
crises associated with COVID-19 have produced new sources of PSRs. 
However, these sources produce PSR factors that are already included in the 
proposed categories. The impact of the pandemic only resizes them 
(ILO, 2020).

 The Categorisation of the Gollac Group (Gollac & Bodier, 2010)

The Gollac Group proposed six categories of PSR factors. The figure pre-
sented in the appendix provides a synthetic view of these categories as well as 
items to be addressed for each of these categories. This figure is a practical 
medium for starting the discussion about psychosocial risks. The items dis-
cussed are succinctly described below:

• Work intensity and working time

 – Rhythm constraints, shift work, night work, extension of availability: 
incorporates all time constraints as well as hourly overruns.

 – Conciliation of private and professional spheres: assesses, in particular, 
professional constraints on privacy.

 – Blurred, unrealistic objectives, conflicting instructions: takes into 
account uncertainties regarding work activities as well as paradoxical 
injunctions.

 – Complexity: meeting the work situation or demand would exceed 
capacity.

 – Versatility, adaptability: is also interested in people’s skill adjustments.
 – Responsibilities: is equally interested in excessive responsibilities as a 

lack of accountability.
 – Business interruptions: is equally interested in fragmented activities and 

in multi-tasking approaches.
 – New technologies, hardware states: takes into account the effect of out-

dated hardware as well as the difficulty of understanding the operation 
of new hardware.

• Emotional demands

 – Relationship to the public: concerns occupations that have a direct rela-
tionship with a clientele.

 – Contact with the suffering of others: assumes that the person may be 
affected by the discomfort of others.
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 – Hiding your emotions: often associated with interpersonal relationships 
when it is about containing emotions to avoid hurting the other, for 
example.

 – Fear of accident, violence, failure: fear is constantly stressful.

• Autonomy

 – Predictability of work, possibility of anticipation: the lack of predict-
ability or anticipation can generate anxiety.

 – Cultural development, use and skills development: challenging skills can 
also generate uncertainties that lead to anxiety.

 – Monotony and boredom, pleasure at work: the lack of motivation at 
work can be harmful.

 – Autonomy of occupation, position, activity: lack of autonomy reduces 
people to have a passive role at work and reduces decision-making lati-
tude; they become hazardous when combined with high demands.

• Social relationships at work
• Integration, justice, recognition: integration into the work community 

depends on the quality of people-to-people ties; in particular, justice refers 
to the notion of a balance between all types of evaluation within the work-
ing community; recognition is to be considered from a symbolic as well as 
a financial point of view; justice and recognition must be considered in 
terms of balance of effort-reward.

• Relationships with colleagues, management, subordinates: these types of 
interpersonal relationships are associated with integration into the work 
community, on the construction of the work collective; it also contributes 
to the quality of cooperation and social support.

• Cooperation, participation: more than mutual aid that concerns social sup-
port, cooperation is above all the creation of a strong professional link by 
pooling resources in pursuit of a common goal; it also participates in inte-
gration into the work community.

• Social support: concerns the support obtained from colleagues in the 
broadest sense (peers, management, subordinates); it is as much about psy-
chological support as it is about technical help; lack of social and 
health support.

• Symbolic, practical and financial recognition: symbolic by compliments, 
documents, the awarding of certificates, diplomas; practical by the average 
allocation and the setting of objectives; financial by promotion, sal-
ary, bonus.
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• Recognition by customers and/or the public: the lack of recognition on the 
part of the customer is all the more impactful since the customer is an indi-
vidual (not a client company), that is, this multiplies the frequency of mis-
recognition. Indeed, the customer-individual is seen several times a day 
while the customer-company is seen once a day or once a week, or even 
less. Misrecognition is associated with the concept of justice when it is due 
to managerial requests that inevitably involve customer dissatisfaction.

• Social valuation of the trade: linked with recognition.
• Physical violence, moral or sexual harassment: violence ranges from insult 

to injury; moral stress remains of the psychological order as sexual harass-
ment ranges from the simple remark to the sexual act itself.

• Value conflicts

 – Ethical suffering: concerns the mismatch between the person’s own val-
ues and what the company or management is trying to impose on 
him/her.

 – Prevented quality: refers in particular to the fact that the management or 
the organisation may create constraints, unconsciously or not, to induce 
the inability to perform a good job according to the professional’s 
criteria.

 – Unnecessary work, sense of usefulness: the sense of usefulness proceeds 
from the recognition of this utility judgement by others; even in the case 
of a lack of social recognition (e.g. by the client), the sense of usefulness 
can help maintain a certain degree of motivation and investment; the 
sense of usefulness can be damaged by the feeling of having to do unnec-
essary work: this feeling can be induced by a discrepancy between what 
the individual thinks s/he should do at work and the strategic directions 
of the employer, or by management giving tasks to be carried out whose 
results are deemed useless, or even because the way the work is organised 
does not allow the individual to see what the product of his/her work is 
used for.

• Insecurity of the work situation

 – Job, salary, career security: it is about keeping the job or being able to 
change it easily, maintaining the salary if not increasing it and having 
interesting career prospects; on the one hand, the absence of such pros-
pects generates a feeling of insecurity that can be detrimental to health 
in the long run, and, on the other hand, the effectiveness of such pros-
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pects is an element of employment value and therefore pertains to 
recognition.

 – Sustainability of work, hardship: sustainability as well as hardship work 
on both physical and psychological levels; their assessment provides a 
good synthetic indicator of the person’s perception of work.

 – Strategic, organisational, technological, statutory and so on: this type of 
exogenous change to the person often involves individual changes; it is a 
matter of developing new compromises to adjust the response to the 
demand; this may result in a different workload, such as overloading, 
possible change of career perspective, or the loss of a sense of work or 
organisational benchmarks that may generate anxiety.

 The Categorisation of Leka et al. (2003).

Leka et al. (2003) proposed a 10-category approach to PSR factors.
Below is a summary presentation of these categories as well as items to be 

addressed for each of these categories. In the appendix, a synthetic view of this 
presentation is proposed as a support for the intervention. This presentation 
is a practical medium to start the discussion about psychosocial risks. The 
items discussed are succinctly described below (from WHO, 2010):

• Workload and work pace:

 – time pressure,
 – pacing machine,
 – work over- or under-load,
 – continually constraining deadlines.

• Work schedule:

 – unyielding or unstable work schedules,
 – night shifts,
 – shift working,
 – unsociable or long hours.

• Job content:

 – short work cycles,
 – lack of variety,
 – skills underused,
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 – meaningless or fragmented work,
 – exposure to people,
 – high uncertainty.

• Control:

 – workload: lack of control,
 – decision making: low participation.

• Organisational culture and function:

 – lack of agreement on organisational objectives,
 – lack of definition of organisational objectives,
 – low levels of support for personal development and problem solving,
 – poor communication.

• Interpersonal relationships at work:

 – lack of social support,
 – poor relationships with management,
 – interpersonal conflict,
 – isolation (physical or social),
 – harassment,
 – bullying.

• Role in organisation:

 – role conflict,
 – role ambiguity,
 – responsibility for people.

• Environment and equipment:

 – excessive level of noise,
 – poor lighting,
 – uncomfortable environment, lack of space,
 – poorly adapted equipment,
 – deteriorated equipment.

• Career development:

 – low social value to work,
 – career stagnation,
 – career uncertainty,
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 – under or over promotion,
 – job insecurity,
 – poor pay.

• Home-work interface:

 – low support at home,
 – conflicts between the private and professional spheres.

2.2  The Proposed Methods

The work addressing PSRs consists primarily of an assessment of occupational 
risks concerning the psychological dimension as well as the psychosocial 
dimension of occupational risks. In France, this corresponds to a request for 
regulation integrated in the DUERP (document of occupational risk assess-
ment). However, unlike other occupational risks, PSRs have an objectification 
that depends on the subjectivity of participants and analysts; the method for 
PSR evaluation then takes on its full importance since it will condition the 
quality of this objectification.

There are many writings in the scientific literature presenting various meth-
ods of evaluating PSRs and their treatment. Government health agencies or 
institutions associated with these organisations are using evaluation methods 
to help companies meet their obligations regarding PSRs. For example, in 
France, see Brunet (2013), and in Great Britain, see BSI (2011). The original-
ity of this chapter lies in how it selects certain methods and justifies this selec-
tion, to propose approaches that both combine them and do not, and to 
discuss their respective effectiveness.

Three methods are proposed. The first is based on the use of questionnaires, 
the second is based on interview groups, and the third combines the first two. 
All of these methods require time, firstly for the collection of information, 
and secondly for the analysis of the collected data. Time is also needed to give 
feedback on the results to those concerned by the evaluation of PSRs. The 
least time-consuming method is the one based on the use of questionnaires. 
The interview group-based method is more comprehensive in terms of identi-
fying PSR factors, provided that this analysis is conducted by a specialist. The 
method combining the two is ultimately the most time-consuming, but it 
combines the advantages: that of providing objective questionnaire indicators 
based on statistical analysis of scored responses, and that of being able to 
refine the analysis of PSR factors derived from the questionnaires. Thus, time 
seems to be a factor of stress for the analyst too (Fig. 10.1).
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Fig. 10.1 Time is a factor of stress for all participants in the PSR evaluation, including 
the analyst

In the following, the “interview group” refers to a group of people doing 
the same job as managers or assistants, and “participants” refers to those par-
ticipating in the evaluation of the PSRs.

 Evaluation of PSRs Based on the Use of Questionnaires

The PSR questionnaires are usually presented in the form of proposals that 
the respondent must evaluate on a Likert scale in terms of agreement. Here is 
an example of a proposal from a questionnaire:

I have constant time pressure due to a heavy workload.

This proposal can be evaluated on a 5-point Likert scale:

Absolutely Disagree, Disagree, Neither agree nor disagree, Agree, Absolutely agree

10 Assessment of Psychosocial Risks: Methods 



176

Where the coding of responses is possible (which is almost always the case), 
the PSR evaluation questionnaire provides quantitative data. In the previous 
example, coding is relatively simple since it consists of assigning a value from 
1 to 5 or from −2 to +2, for example.

The PSR evaluation questionnaire can be used individually or as part of a 
comprehensive approach: it then returns a statistical picture of the state of 
PSRs within the unit of analysis; it is filled in individually, but the processing 
of the responses is carried out statistically. Statistical analysis is flexible. For 
example, scores can be calculated by trades, teams, departments, or by catego-
ries of PSRs by gathering questions. The results are only valid after evaluation 
of significance by ad hoc statistical tests.

Quantitative data allow the implementation of monitoring of PSR indica-
tors (global score by trades, teams, departments or categories). Subsequently, 
the use of the same questionnaire allows for re-estimating the PSRs, and com-
paring the quantitative data obtained with what was obtained during the pre-
vious evaluation by the participants, and for assessing trends. In addition, this 
is an estimate of whether assessment of PSRs per unit of analysis is neces-
sary or not.

All of these strengths in the questionnaire are offset by significant 
weaknesses:

• A questionnaire that comprehensively covers all categories of PSR factors 
necessarily contains a large number of questions. However, the more ques-
tions there are, the more time the questionnaire takes. This leads to two 
difficulties: i) respondents, like their management, do not want to spend 
too much time answering a questionnaire as it is not their priority at work; 
and (ii) the more time the respondent spends answering the questionnaire, 
the less motivated s/he is to answer the last questions; the answers are biased.

• The completeness of the questionnaire, even with a large number of 
answers, is necessarily reduced compared to an interview. Indeed, the ques-
tionnaire only covers what the items suggest. For example, a stress-reward 
questionnaire will not evaluate the “social support” field.

To counteract the first point, some questionnaires exist in a long and short 
form. It is up to the analyst to choose the one best suited to the context of the 
intervention. On the second point, some analysts combine the use of several 
questionnaires. For example, the Gollac group (Gollac & Bodier, 2010) rec-
ommends the use of Karazec’s Job Content Questionnaire (Karasek et  al., 
1998)) and Siegrist’s Effort-Reward Imbalance (Siegrist et al., 2004).

 P. Fauquet-Alekhine



177

Steps of the Process

Step 1: Analysis of the demand
The process begins with a meeting in the form of an interview between the 

analyst and the order-giver(s), usually the management representatives of the 
unit of analysis. The intervention area can be the company, a company depart-
ment or a team in a department. The objective of this exchange is to discuss 
the order-giver’s request, that is, the demand which is the purpose of the 
evaluation, to propose and agree on an approach, to choose the questionnaire(s) 
best suited to the unit of analysis. It should be made clear to the management 
that the approach is based on volunteerism and anonymity: the persons receiv-
ing the questionnaire are therefore not obliged to respond and their anonym-
ity is guaranteed by the data collection system. If a steering committee or a 
follow-up committee for the PSR evaluation is formed, then the conclusions 
of this exchange are presented to it for discussion and possibly adjustments.

Step 2: Information
Step 2 is an information process with the unit of analysis. This consists of 

an information meeting by the management and the analyst(s). However, 
depending on the availability and if management agrees, this information 
meeting can be held without representation from the analyst(s). If the infor-
mation process is done by email (which is not recommended), then this email 
is sent by the management to the persons in the unit of analysis, copying in 
the analysts. The purpose of this information is to present the demand (thus 
the purpose of the evaluation), the approach envisaged and the voluntary 
nature of participation.

Step 3: Distribution of the questionnaires
The PSR evaluation questionnaire is sent individually to all people working 

in the unit of analysis.
When participants receive the questionnaire individually, it must be accom-

panied by a reminder of the purpose of the evaluation, the anonymity of the 
approach and its voluntary nature in order to enable response to the question-
naire. An estimate of the time required to complete the questionnaire is also 
proposed. It is also possible to include an informed consent form to be signed 
by participants prior to taking part in order to keep track of the fact that the 
participant has been informed of the voluntary nature of participation and 
how the answers will be used.
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Step 4: Receiving/Analysing questionnaire responses
Upon receipt of the questionnaires, an analysis is undertaken. It is recom-

mended that answers are scored in order to obtain a quantified analysis. This 
allows for an overall score by category of PSR factors, as well as by trade or 
unit of analysis of any kind. This also helps to identify trends when the ques-
tionnaires are distributed periodically over time. The significance of the scores 
obtained must be assessed by applying appropriate statistical tests.

Step 5: Writing the PSR evaluation report
The report is based on the results of Step 4. It is up to the analyst to inter-

pret these results in order to identify what is difficult or what is resourceful at 
work and to propose recommendations that the management might have to 
address in order to develop a proposed action plan (Step 6) that the manage-
ment will submit to the unit of analysis.

The structure of the report may be as follows:

Glossary
Terms such as LI for Labour Inspector or PSR for Psychosocial Risks can be 
defined at the beginning of the report. Similarly, acronyms specific to the 
unit of analysis may find their place in this glossary. Also, the definitions 
proposed at the beginning of the present chapter may be added to the glos-
sary if deemed useful.

The demand
The demand (the purpose of the evaluation) as formulated in writing by 
the order-giver at the analyst’s solicitation is copied identically in this 
 paragraph. The order-giver is clearly identified. The demand is ultimately 
reworded in the terms produced by the analysis of the demand.

Process, method
The method is described by mentioning the different steps. The question-
naire or questionnaires used are cited and their purpose is explained. The 
choice of questionnaires is debated. The limits induced by the choice of 
questionnaires are specified.

Evaluation of PSR factors
The presentation of PSR factors is structured by categories according to the 
Gollac or Leka grids. Grid categorisation can be based on the methodology 
presented in Chap. 12 of the present book and graphical representations 
can help to provide an easily readable overview of the results.
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Conclusions and action plan
The “action plan” part of the section “Conclusions and action plan” is left 
blank until Step 7 is completed.

History of the evaluation
For each evaluation in a trade, it is strongly advised to systematically estab-
lish a history of the evaluation. For each step, the history gives the deadline 
that was planned and that actually reached. Each deviation is commented 
on, or even justified, so that the analyst is able to explain what did not 
respect the dynamics of the planned intervention. Indeed, the order-giver 
has a natural tendency to attribute the delay of the intervention to the ana-
lyst who oversees the intervention. Yet this delay is most often due to inter-
views that the management postpones or to returns of questionnaires that 
are delayed.

Step 6: Draft of an action plan
The version of the report of the PSR evaluation from Step 5 gives rise to an 

exchange between the analyst and management to agree about the final feed-
back to the unit of analysis. This is an opportunity for management to work 
on potential solutions (draft of an action plan) with the analyst. Actions will 
be presented and discussed in Step 7 with the unit of analysis. The draft of the 
action plan is the final chapter of the report of PSR evaluation in Step 5.

Actions may be one-off actions already under way or programmed, solu-
tions already implemented in an existing action plan, or new actions.

Step 7: Feedback to the unit of analysis
This step of the PSR evaluation should be the springboard for solutions. 

The quantitative results of the questionnaires are presented and proposals for 
actions from Step 6 are discussed. The discussion of actions is fundamental 
because no one is better placed than the user to judge the relevance of a solu-
tion. For example, if an action addresses the redevelopment of a workshop, 
the opinion of the technicians working in this workshop will be more relevant 
than that of a manager; or it would be irrelevant to redesign users’ workspaces 
without their opinion.

The feedback to the unit of analysis is done jointly by the manager and the 
analyst because the management would have difficulty discussing an analysis 
in which s/he did not participate. It is done to the unit of analysis as part of 
an exchange. In particular, the analyst again explains the approach and again 
justifies the choice of the questionnaire(s).

If there is a steering committee for the PSR evaluation, members are invited 
to this stage.
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Step 8: Delivery of the PSR evaluation report
After Step 7, the analyst can finalise the PSR evaluation report since the 

content has been shared by all stakeholders. The section left blank at Step 5 
may be completed.

 Evaluation of PSRs Based on Group Interviews

Steps of the Process

The process is broken down into seven steps (Table 10.1). To be effective, it 
must be part of a sustained dynamic, that is, not spread over two years but 
focused on a few weeks. It must therefore be planned in its entirety from the 
outset according to a specific timetable.

Step 1: Analysis of the demand
The process begins with an exchange meeting in the form of an interview 

between the analyst and order-giver(s), usually the management representa-
tives of the unit(s) of analysis. The unit(s) of analysis can be the company, a 
company department or a team in a department. Indeed, there may be one or 
more units of analysis. For example, the order-giver, in agreement with the 
analyst, may decide that the unit of analysis is an entire department or that 
the units of analysis in the department must be divided by profession: that of 
managers, that of engineers and that of technicians. The analyst must lead the 
choice of the order-giver towards the second option because it is preferable to 
conduct an assessment of psychosocial risks by profession (as argued above); 
the ideal unit of analysis is therefore that based on a given profession.

Table 10.1 Summary of the steps associated with the interview group method

Step Description

Step 1 Information meeting between analysts and management
Step 2 Information meeting in the response unit
Step 3 Establishing interview groups
Step 

3bis
Individual interviews if necessary

Step 4 Collective analysis meeting with each interview group on the basis of a 
categorisation of PSR factors

Step 5 Restitution—validation of results from each interview group
Step 6 Exchange between analysts and management: work on potential solutions 

(draft of an action plan)
Step 7 Return of results to the unit of analysis by analysts and management
Step 8 Writing and delivering the PSR evaluation report
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The objective of the exchange is to discuss the order-giver’s demand, to 
propose and agree on an approach, a working method in the unit of analysis, 
to identify the different occupations (which will increase the number of meet-
ings of the interview groups), and to clarify to management that the approach 
is based on volunteerism but that management is guarantor of the representa-
tiveness of the interview groups in relation to the composition of the unit(s) 
of analysis. Therefore, this meeting is also a framing meeting. The manage-
ment will therefore favour volunteers for the formation of interview groups by 
trade, but will adjust the participation. If, for example, a unit of analysis of a 
trade is made up of 10 experienced workers and 10 young people, the group 
of volunteers will be made up of close to 50% of experienced workers and 
50% of young people. The interview groups set up are in principle immuta-
ble: those that come to the analysis meeting (Step 4) are the same for the res-
titution meeting (Step 5). Indeed, it is not advisable to set up interview groups 
whose size is greater than eight participants. The ideal number of people is 
between five and eight. Five is a minimum to have a representativeness of a 
trade, and eight is a maximum to allow a constructive, convergent and time- 
bounded discussion (Sharma & Ghosh, 2007; Wheelan, 2009; Yetton & 
Bottger, 1983).

During the framing meeting between the order-giver and the analyst, anal-
ysis of demand (the purpose of the evaluation) is fundamental. Transfers must 
be considered, that is, a possible transformation of demand. In particular, the 
analysis of demand should make the order-giver aware that the PSR evalua-
tion must lead to an action plan; evaluation cannot stop at the identification 
of PSR factors, yet some managers imagine that this is acceptable. The result 
will serve as the basis for the intervention, and this should be agreed with the 
order-giver.

This exchange meeting is also an opportunity to state to the order-giver the 
general principles mentioned above, including the rules of ethics that apply.

If there is a steering committee for the PSR evaluation, members are invited 
to this step.

Step 2: Information meeting
Step 2 is an information meeting within the unit of analysis in the presence 

of management and an analyst. However, depending on availability and if 
management agrees, this information meeting can be held without represen-
tation from the analyst(s).

The purpose of the meeting is to present the demand (thus the purpose of 
the evaluation), the approach envisaged (method, pace) and the need for vol-
untary participation; it is aimed at potential future participants. If the unit of 
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analysis is a department of 50 people, then it is better to carry out these infor-
mation meetings at the team level in order to reduce the number of people in 
meetings and promote an exchange where questions could be asked.

There must be one interview group of volunteers per unit of analysis. If the 
best choice has been made (one unit of analysis per trade), there is one inter-
view group per identified trade, and the number of volunteers is ideally 
between five and eight people. This information helps to define the number 
of volunteers needed per trade and therefore the number of volunteers needed 
in the interview group. It is important to note that the formation of the groups 
is expected within a month. One month is enough time to form the groups 
and is short enough to maintain a sustained dynamic.

Step 3: Building interview groups
This step concerns management of the unit of analysis. The aim is to set up 

an interview group by identified trade and to make it available for at least two 
meetings (Steps 4 and 5) to enable the evaluation of PSRs. As explained above, 
this must be done within a month to maintain the response dynamic.

As recommended above, the staff by interview group is ideally between five 
and eight people. However, the production requirements of the trade must be 
taken into account. Thus, if at the meetings the number of people announced 
is not respected because the participants have to respond to urgent requests 
for intervention because of their occupation and the collective of five is 
reduced to two, the meeting will be held with two. The reasons are: (i) delay-
ing the meeting will not guarantee better participation, and (ii) delaying the 
meeting involves delaying the intervention over time, which will suffer from 
a lack of dynamism (“an end-of-the-stop intervention”) and will lose credibil-
ity. In this type of situation where the analysis meeting has few participants, a 
waiver is possible for the restitution-validation meeting in order to involve 
others. To use the previous example, if the analysis meeting was held with two 
participants when it was scheduled to be five, the restitution meeting can be 
considered with the five participants although three of them did not attend 
the first meeting. Experience shows that this type of imperative in production 
units inducing the absence of certain participants is frequent. It is therefore 
strongly recommended to obtain the minimum of five participants per inter-
view group.

This precision is explained to management when the interview groups are 
constituted.
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Step 3bis: Possible one-on-one interviews
Individual interviews prior to interview group meetings may be necessary. 

This may be the case for trades experiencing particular difficulties highlighted 
by management or by certain members of the unit of analysis or by the steer-
ing committee. This may be the case with individual wishes. Whether at the 
request of the management, the steering committee or the person him/herself, 
it is recommended not to refuse an individual interview if requested because 
it is often done for a good reason. It is refused only if the person concerned 
disagrees or if the request appears to stigmatise someone.

Step 4: Interview group meetings
The meetings in interview groups by trade are then initiated. Each meeting 

lasts between one and two hours. Experience shows that it should be planed 
for two hours. It must be limited in time because participants can talk for a 
long time about their profession, but one must know that it must end. 
Experience shows that the proposed time lapse allows the essentials to be dis-
cussed. If the analyst thinks this is not the case, it is possible to add meetings. 
They must be renegotiated with the management and the order-giver. Such a 
provision is quite easy for an in-house consultant. However, it becomes com-
plicated for an external consultant, especially regarding the cost of the 
intervention.

These meetings of the interview groups begin with a reminder of the fram-
ing and ethics of the approach and the method is presented (meeting, analysis 
of meeting, restitution/validation meeting, presentation meeting to the unit 
of analysis to which the interview group belongs, action plan to follow). In 
particular, participants are reminded of the voluntary nature of participation, 
and the possibility for anyone to withdraw from participation as soon as they 
wish, without having to justify themselves.

In the meeting room, the Gollac grid (appendix) used as a support for the 
evaluation is projected onto the screen and kept displayed throughout the 
meeting. The grid is explained to the participants and serves as a support for 
the discussion to follow. The conduct of the meeting by the analyst(s) is semi- 
structured. It is advisable to start by discussing the category “intensity and 
working time”. Indeed, this category is the easiest to put into discussion to 
begin, because people always have many examples illustrating time con-
straints. During the whole meeting, the analyst’s questioning is intended to 
clarify certain points or to guide the discussion on categories or items that 
have not yet been addressed. It is important to obtain examples or verbatim 
quotes from participants illustrating the difficulties or resources mentioned by 
participants. In particular, the examples are a means of objectifying the 
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subjective expression of the participants. This objectification is crucial because 
it will help to give credit to the difficulties expressed by the participants espe-
cially with the order-giver. During the discussion, the analyst takes notes that 
will give rise to a post-analysis. The advantage of leading the discussion with 
two analysts is that one is available for exchange while the other takes notes. 
During the group interview meeting, it is important for the analyst to be 
interested in the difficulties encountered, what is resourceful and also the 
solutions envisaged by the participants that will be used as recommendations 
in post-analysis.

After the interview, the analyst performs the post-analysis. Based on the 
notes written during the group discussion, the analyst considers the notes 
point by point and ranks each item by the PSR factor category. S/He con-
cludes her/his post-analysis with recommendations from the suggestions of 
the interview group. It is recommended to put this post-analysis in writing in 
the form of PowerPoint. This presentation serves as a support for Step 5. This 
work is done for each interview group, that is, ideally for each trade.

The fact that the time for meeting in interview groups is limited responds 
to a pragmatic constraint: indeed, the analyst and the participants cannot 
devote all their working time to an analysis of the PSR; all have production 
imperatives, and it would be dishonest to want to deny this aspect. The admis-
sibility of the analysis is therefore based on the assumption that participants 
express the essential and main factors of PSR from the beginning of the 
exchange. Experience shows that this is not always the case. For example, dur-
ing an intervention, it happened that before the group interviews, some of the 
participants came to the analyst to express a particular problem; however, 
during the group interview meeting, this issue was never raised spontaneously 
by the participants. The analyst, being aware of this difficulty, tried to elicit 
some words addressing this issue by the participants using questions that were 
first semi-structured and then structured, to no avail; it was then clear that the 
group did not wish or did not know how to discuss this difficulty as a collec-
tive. Under these conditions, the analyst-psychologist, in accordance with his 
professional practice and ethics, cannot work on this point since it is consid-
ered not agreed by participants.

During Step 4, it is possible to convene the steering committee to make a 
progress point and discuss potential difficulties, including those that would 
compromise the response dynamic.

Step 5: Restitution/validation meetings
These meetings are set up for each interview group, that is, for each unit of 

analysis. Each restitution/validation meeting is conducted to validate the 
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writings that will be incorporated into the PSR evaluation report (one report 
per unit of analysis) which will be presented to management in Step 7. It 
should be explained to participants that the recommendations of the report 
do not engage the management: they are the result of the interview group and 
the analyst for future discussion with the management. In Steps 4 and 5, it 
may be necessary for the analyst to consult the management in particular for 
the recommendations envisaged by the group, in order to avoid suggesting to 
participants, for example, that some of them could lead to actions when they 
are incompatible with the company’s policy or means.

At the restitution/validation meeting, the analyst presents his PowerPoint 
point by point to the interview group for possible corrections, amendments 
or withdrawals. The final product is therefore validated by the participants 
and can lead to the writing of a PSR evaluation report for the unit of analysis 
represented by the participants.

Step 6: A draft of an action plan
Once the writings have been validated by the interview group, an exchange 

between the analyst and management is necessary to stall the final return to 
the unit of analysis. This is an opportunity for management to work on poten-
tial solutions (draft of an action plan) with the analyst that will be presented 
in Step 7 at the unit of analysis.

Step 7: Feedback to the unit of analysis
This stage of the PSR evaluation should be the springboard for solutions in 

terms of evaluation and recommendations. This is an opportunity for man-
agement to take advantage of this production with their teams.

This restitution is done jointly by the manager and the analyst because the 
management would have difficulty arguing an analysis in which it did not 
participate. It is done to the unit of analysis as part of an exchange. During 
this restitution, the management prepares beforehand the answers that it 
plans to associate with each of the recommendations produced by the inter-
view group (Step 6). Responses may be one-off actions already under way or 
programmed, solutions already in place in an existing action plan, new actions, 
or well-argued proposals to abandon the recommendation.

This step allows discussion regarding the solutions envisaged with the users 
(the people for whom the solutions are implemented) who are in the best 
position to estimate whether the solution is suitable or not as needed.

To the extent that some individuals did not participate in the interview 
groups, it is necessary for the analyst to begin by recalling the method and 
rendering the history of the PSR assessment. History is important because it 

10 Assessment of Psychosocial Risks: Methods 



186

provides a better understanding of how participants in the group interview 
came to the conclusions and recommendations that are proposed.

Step 8: Delivery of the PSR evaluation report
Experience shows that this type of reporting is about 10 pages long for a 

given trade.
The work carried out from the post-analysis of Step 4 is the beginning of 

drafting of the PSR evaluation report. Indeed, the contents of the PowerPoint 
slides prepared and then adjusted during the restitution/validation (Step 5) 
are copy-pasted in the evaluation report. If the approach was based on the use 
of the Gollac grid (appendix), the structure of the report is as follows:

Glossary
Terms such as LI for Labour Inspector or PSR for Psychosocial Risks can be 
defined at the beginning of the report. Similarly, acronyms specific to the 
unit of analysis may find their place in this glossary. Also, the definitions 
proposed at the beginning of the present chapter may be added to the glos-
sary if deemed useful.

The demand
The demand as formulated in writing by the order-giver is copied in this 
paragraph. The order-giver is clearly identified. The demand is ultimately 
reworded in the terms of the analysis of the demand.

Process, method
The method is described by mentioning the different stages. The tools used 
such as the Gollac grid are mentioned or described. In particular, it is speci-
fied that the conclusions and first recommendations proposed are from the 
interview group and do not engage management. It is also stated that the 
management is required to analyse these findings in order to consider an 
action plan to reduce the effect of PSR factors. The limits of the method are 
specified.

Evaluation per category of PSR factors

• Work intensity and working time
• Emotional demands
• Autonomy
• Social relationships at work
• Value conflicts
• Insecurity of the work situation
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Conclusions and recommendations
Again, it is recalled that these recommendations do not involve manage-
ment but constitute support for the development of a future action plan.

History of the evaluation For each evaluation in a unit of analysis, it is strongly 
advised to systematically establish a history of the evaluation. The history 
takes the form of a grid such as Table 10.2. The purpose of this history is to 
reflect the dynamics of the evaluation. Sometimes the dynamics of the eval-
uation are compromised by repeated postponements of meetings or inter-
views which are not the result of the analyst, but of the people who should 
be involved in the participation in the PSR assessment. Experience shows 
that, sometimes, the PSR evaluation is not the priority of managers or of 
the participants in the interview groups. The history allows the order-giver 
to be accountable for the sources of delay in the evaluation.

For example, a manager may agree, in front of the order-giver who is his/
her boss, to engage the teams in the PSR evaluation. However, the evaluation 
itself can only begin after an information meeting with the management. 
Experience shows that, in some cases, this first meeting with the management 

Table 10.2 Example of a grid containing the history of an evaluation

Type of 
meeting Date

Postponement 
#1

Postponement 
#2

Postponement 
#3

Postponement 
#4

Management 
meeting

Information 
to the 
response 
unit

Individual 
interviews 
(optional)

Analysis 
meeting 
with 
interview 
groups

Restitution- 
validation 
meeting 
with 
interview 
groups

Note: The column “date” records the date of the meeting scheduled. The “Postponement 
#xxx” columns record a new scheduled date following the postponement
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can be postponed up to four times and spread over a period of six months. Of 
course, management rarely reports these repeated postponements to the 
order-giver, who tends to attribute this delay naturally to the one in charge of 
the intervention, that is, the analyst.

 PRS Evaluation Combining Questionnaires and Interview Groups

In addition to the fact that the interview group approach can refine the analy-
sis of PSR factors produced by the use of questionnaires, the interest in com-
bining the two approaches is as follows. The data from the questionnaire 
allows for comparison of the qualitative results from the interview groups 
with the perception of the whole occupation, and for estimation as to whether 
the supposed representative group of the trade reflects a perception of the PSR 
factors close to those of the whole occupation.

While the combination of questionnaire and interview group methods is, 
of course, more time-consuming than any of the methods applied separately, 
it does require less time than the sum of the durations of each of the methods 
applied separately. The results obtained with this combination of methods are 
much better than with the methods applied separately.

Steps in the Process

The steps in this process are the combination of steps described above. Thus, 
the order-giver is first met for the analysis of the demand. Then an informa-
tion meeting with the unit of analysis in the presence of the management is 
organised. If there is a steering committee to monitor the PSR evaluation, 
members are invited to this step. The questionnaires are distributed to partici-
pants and the interview groups are formed. The interview group analysis does 
not start until the questionnaire results are analysed. The results from the 
questionnaires may give rise to a meeting between management and the ana-
lyst prior to the analysis in interview groups, but this is not mandatory. It is 
recommended that restitution/validation meetings only cover content from 
the interview groups; indeed, the results from the questionnaires do not con-
cern the production of the groups but the production of the unit of analysis. 
It is therefore a question of getting the group discussing its own production. 
The final report contains two parts: one that analyses the questionnaire 
responses and one that reflects the categories of PSR factors from the inter-
view groups. In the conclusion of the report, a short analysis links the results 
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from the questionnaires and the results from the interview groups, and then 
the recommendations and draft action plan proposed by the management are 
presented to the unit of analysis.

3  Impact of the PSR Evaluation 
on the Management

Experience shows that when the order-giver is part of the head management, 
the perspective of a PSR evaluation in the departments s/he oversees raises 
concerns among the managers of these departments. Indeed, the head man-
agement often wonders whether the perspective of such an evaluation and its 
implementation will not disrupt management conditions of the teams and 
generate demands that the line management will not be able to manage. 
Similarly, with regard to the front-line management, it is common to observe 
a concern based on the same mistrust.

It is therefore important that analysts consider these types of possibilities 
from the beginning of the intervention in order to reassure the different man-
agement strata and allow them to accept the PSR evaluation intervention 
with relative serenity, if not at least some confidence. This assumption of pos-
sible deviation on the part of management must remain in the minds of ana-
lysts throughout the intervention, especially because management will have 
no view of what is going on during the exchanges in interview groups. 
Reassuring management beforehand is therefore fundamental. Maintaining a 
relatively rapid dynamic of the intervention is also important in order to pre-
vent long-term uncertainty for management.

During an intervention based on the interview groups (as described above) 
undertaken in a production unit, the order-giver, and managing director, 
became concerned about the impact of the PSR survey on front-line manage-
ment. According to them, the intervention disrupted the managers by desta-
bilising the manager–team relations. A survey was therefore conducted with 
local managers in order to gauge their perception of the intervention. The 
results showed that none of the managers had any particular fear prior to the 
intervention, that they had not encountered any particular difficulty either 
during or after the intervention, that the results of the intervention had been 
communicated to them in a satisfactory time frame, and that they were ready 
for further intervention in the event of a necessary reassessment. This example 
illustrates the possible discrepancy in the perception of the PSR evaluation 
between the head management and front-line management. This discrepancy 
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can be reduced by the periodic holding of progress meetings between the head 
management or its representative and the analyst. These meetings are not 
intended to disclose the subject matter of the evaluation before validation but 
to explain to the management the advancement of the evaluation process and 
how it seems to be perceived in the unit of analysis.

4  Feedback from Interventions

This section presents specific cases during interventions carried out, which we 
believe benefit from being brought to the attention of readers in order to warn 
them about certain possible difficulties and to propose a way to manage these 
situations.

4.1  Management’s Reluctance

This specificity has already been discussed in the previous section: some man-
agers are reluctant to see an analyst intervene in their team for a PSR evalua-
tion. Essentially, the problem of these managers is that, in their view, the 
intervention could generate expectations or requests within the teams that 
they would have difficulty managing or meeting, and/or the intervention 
would involve an action plan and therefore additional workload. If the general 
principles presented above are applied, if stakeholders are periodically 
informed of the progress of the evaluation with a sufficiently short kinetic 
intervention, and if the management is reassured about what the intervention 
will produce and the support they may expect from the analyst, then these 
reluctances can be blurred. See above “Impact of the PSR Evaluation on the 
Management”.

4.2  Intervention with Shift Teams

Working with interview groups from shift trades presents two challenges. The 
first is to be able to schedule working meetings on working time, that is, on 
shift time. This can be very difficult depending on the job; for example, in a 
hospital, health professionals are constantly in demand and have little time for 
meetings or working groups. Another example, in the industrial production 
trades, is that of the technicians in particular constantly on the production 
tool with very little time for meetings knowing that the limited time available 
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is usually dedicated to training. The second challenge is to be able to keep the 
same interview group from one meeting to the next.

To overcome these difficulties, the PSR evaluations carried out using the 
method of interview groups with the operation teams in a nuclear power 
plant were carried out in off-shift periods but on working time, scheduling 
the dates and the persons concerned three months in advance, all meetings 
taking place in a period of one month. However, evaluation meetings and 
restitution/validation meetings were conducted by trade on the same day: the 
evaluation meeting in the morning and the restitution/validation meeting in 
the afternoon. This was the only way to guarantee the same population at 
both meetings.

This obviously requires a long meridian break to allow the analyst to write 
the PowerPoint support at the afternoon meeting.

4.3  Problems Identified by Participants as Pathological

When interview group participants mention what they describe as a work- 
related pathology, it is difficult for the analyst to write it as such in the PSR 
evaluation report if it is not medically recognised. Indeed, pathology is a mat-
ter of medicine. Unless the analyst is a physician, under the law, s/he is not 
competent to decide whether there is a pathology or not. The analyst must 
therefore find a formulation that does not retain the term pathology due to 
work. However, it should be referred as soon as possible to occupational med-
icine. Moreover, if this difficulty concerns only one individual among the 
participants, it is necessary to question the relevance of recording this diffi-
culty in the production of collective work. In such a case, caution is required 
because should this point put the PSR evaluation report at fault, then dis-
credit would be cast both on the method and on the professionalism of the 
analyst, as well as on all PSR evaluations in the company.

In the event that the difficulty mentioned should be medically recognised, 
the analyst can mention it in the intervention report only with the consent of 
the person concerned (which requires an interview with the person on this 
subject by specifying what will be written in the report and obtaining written 
consent). Management approval is also required, and it is recommended to 
consult occupational medicine. Indeed, the evaluation report of the PSR aims 
to improve the working conditions of everyone, and therefore putting man-
agement or the occupational physician into difficulties would contradict this 
objective. This must be done without giving the impression to the partici-
pants of the interview group of betrayal regarding what they may wish to see 
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written in the report. The management of this type of difficulty gives full 
meaning to the establishment of a steering committee for the PSR evaluation: 
it can help to deal with the problem, especially if occupational medicine is 
involved.

4.4  Rapidity of Action and Dynamic of Intervention

In this chapter, we emphasised a sustained dynamic of intervention as neces-
sary for the effectiveness and credibility of the approach. Sustained dynamic 
requires an action plan presented to the unit of analysis within one to two 
months after the start of the intervention. Should we wait two months for the 
action plan to be validated at the unit of analysis level when the first meetings 
in interview groups highlight recommendations that require actions to resolve 
a difficult situation for workers? The answer is “no” provided the group of 
participants agreed at that meeting. The analyst must therefore meet the man-
ager quickly in order to tell him/her the recommendation and the benefit that 
the profession and the management would derive from the implementation of 
immediate corrective action.

Experience has shown that the implementation of a steering committee for 
PSR evaluation can affect the dynamics of the evaluation. Indeed, even with 
early scheduling of meetings, stakeholders are rarely available at the same time 
and sometimes change this availability at the last minute, making reprogram-
ming more difficult. As these meetings are a stage point of evaluation, the 
deprogramming of one of them generates a delay in the response dynamic. As 
a result, there should be few steering committee meetings.

4.5  Telescoping of Interventions

In large companies, interventions on the analysis of work by outside consult-
ing firms may be carried out at the request of management or trade unions. In 
the event that teams are affected by such an intervention, it is strongly dis-
couraged that the in-house consultant in charge of the PSR evaluation engages 
it with these teams at the same time. Indeed, each of the interventions pro-
duces effects and it is better for the analysts of each intervention to know well 
the cause of these effects to be effective. It is therefore better to delay one of 
the two interventions over time. This remark is not trivial because experience 
shows that the overlay of interventions of this type sometimes poses no prob-
lem to head management.

 P. Fauquet-Alekhine



193

5  Conclusions

Three possible methods were presented in this chapter for the PSR evaluation 
in companies: the first was based on the use of questionnaires only, the second 
was based on interview group work by trade, and the last combined the first 
two. The recommendations for how to do this are as follows:

• In terms of quality of intervention and results produced, the method com-
bining the use of questionnaires and interview groups is preferable to others.

• The method based on the use of questionnaires only is the one to choose 
last because it is less exhaustive in terms of identifying PSR factors.

• When time is limited (which is generally the case), it is better to choose the 
questionnaire-based method rather than engage in an interview group 
intervention that would be sloppy by, for example, reducing interview 
times, or by removing certain steps of the process. In this case, the analyst 
may suggest to the order-giver that questionnaires should be used to iden-
tify difficulties, and that in the event of a significant difficulty identified, a 
targeted PSR evaluation in certain occupations based on interview groups 
should be considered.

Finally, the participatory nature of the methods must be emphasised, 
which, as explained in the presentation of the general principles, is an impor-
tant key to the success of the PSR evaluation.
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11
Assessment of Psychosocial Risks: 

Questionnaire Review

Philippe Fauquet-Alekhine

1  Introduction

Chapter 10 proposed methods for psychosocial risk assessment (PSR) in compa-
nies. These methods are based on analysis from interview groups or on the use of 
questionnaires. The purpose of the present chapter is to propose questionnaires 
necessary for these methods of assessing PSRs. These questionnaires should not 
be confused with those presented in Chap. 6; indeed, in the latter, the proposed 
questionnaires aim to estimate the state of stress of an individual, while this chap-
ter proposes questionnaires whose objective is to contribute to the PSR evalua-
tion; they thus aim to identify PSR factors, usually for a collective of workers.

The questionnaires proposed here were selected based on the following 
criteria:

• The number of questions is relatively small (about 30) to allow a quick 
handover. This criterion is essential for at least two reasons: (1) it helps to 
maintain good motivation of participants when answering the last ques-
tions (after answering several dozen questions), respondents sometimes 
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botch the answers to the questions in particular because they feel they have 
other things to do than answering such questions in the workplace, because 
they do not feel concerned by a certain number of questions or do not 
know what to answer, or because they notice the redundancy of certain 
questions and feel that they have already answered on the subject; (2) it 
guarantees management that the questionnaire will not take too much 
time to complete (experience shows that the negotiation of the time of 
availability of participants is a key point of negotiation between the analyst 
and the management of the teams concerned by the PSR evaluation: for 
some managers, the PSR evaluation is a waste of time).

• The themes covered by the questionnaire relate to the categories of PSR 
factors and explore them sufficiently; it is better to have a questionnaire 
that analyses a category with several questions but addresses few categories 
overall than a questionnaire that addresses many categories with only one 
or two questions for each.

• It is important that the tool used has been scientifically validated so that 
the confidence placed in the results is not questioned by stakeholders. For 
example, some people in charge of PSR evaluations, non-specialists, assume 
that the so-called Gallup or Q12 questionnaire, developed by the Gallup 
Institute in 1998 (Buckingham & Coffman, 1999; Harter et  al., 2002; 
Schaufeli & Bakker, 2010), is suitable for such an assessment. Therefore, 
they recommend it for PSR evaluation although it was developed to mea-
sure commitment to work, and although it has only been partially vali-
dated, unlike those presented here. It is therefore recommended to avoid 
the Gallup Q12 questionnaire for the evaluation of PSRs. Schaufeli and 
Bakker (2010) write on the subject: “In the development of the instru-
ment, practical considerations regarding the usefulness of the Q12 for 
managers in creating change in the workplace have been the leading 
principle. [However] […] instead of measuring engagement in terms of an 
employee’s involvement, satisfaction, and enthusiasm as is claimed by 
Harter et al. (2002), the Q12 taps the employee’s perceived job resources”. 
Inappropriateness is also the case for the Cognitive Appraisal Scale of 
Skinner and Brewer (2002) validated in its French version by Berjot and 
Girault-Lidvan (2009). The questionnaire resembles more a personality 
trait investigation than an examination of the subject’s stress. In addition, 
among the 10 items addressing threat, more than 50% relate to what the 
subject perceives of what others think.
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199

2  Questionnaires

As stated in the introduction to the present chapter, the list of questionnaires 
to follow is not exhaustive and meets a number of selection criteria. The 
World Health Organization report by Leka and Jain (2010) provides a com-
prehensive list of questionnaires available for the evaluation of PSRs, which 
are still relevant today. The Gollac Group (Gollac & Bodier, 2010) recom-
mends the combination of Karazek’s JCQ (Job Content Questionnaire) 
(Karasek et al., 1998) and Seigrist’s ERI (Effort-Reward Imbalance) (Siegrist 
et al., 2004) on the grounds that their combination covers a large portion of 
the PSR factor categories. These questionnaires also have the advantage of 
having a relatively small number of questions and are therefore non-binding 
for respondents in terms of time. If the analyst prefers using only one short 
questionnaire, the JSS—Job Stress Survey (Spielberger & Reheiser, 1994) 
seems a good compromise and presents the advantages of (1) exploring both 
intensity and frequency of the stressors, and (2) standardising the scoring scale 
which favours comparison of the results of one subject to another.

The JCQ, Job Content Questionnaire, developed by Karasek et al. (1998) 
is likely the most translated questionnaire addressing stress at work. Several 
versions are available depending on the number of items to be considered. 
The original version consisted of 18 items covering five dimensions: decision 
latitude, psychological demand, social support, physical demand and job 
insecurity. It has evolved with time to version 2, itself proposed in two ver-
sions: JCQ2 User Version with 39 items and JCQ2 Researcher Version with 
76 items (Karasek, 2015). Leka and Jain (2010) and the JCQ Centre (www.
jcqcenter.com) recommended using the 49-item version JCQ1 and men-
tioned a long version including 119 items. They were tested with thousands 
of subjects through different studies, all demonstrating good validity and 
reliability.

Online Access
To be purchased: https://www.jcqcenter.com/questionnaires- jcq- jcq2/

Advantages and Limits
All the versions of the JCQ have good psychometric properties that make the 
questionnaire a confidant tool. The limits are related to the version used; 
shorter versions constrain the spectrum examined.
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COPSOQ, the Copenhagen Psychosocial Questionnaire (Kristensen 
et al., 2005), was developed to assess stress, well-being and some personality 
traits at work. It was developed in three versions (long, intermediate and 
short) and reached its third version in 2019 (Burr et al., 2019). However, the 
designers validated only the intermediate version at the international level: it 
consists of 60 items covering 26 dimensions (the long version consists of 148 
items covering 45 dimensions). The response options are not the same from 
one item to another (e.g. not the same Likert scale for some issues and others) 
and some items are reversed.

Validation of the third version (COPSOQ III) was carried out in six coun-
tries with more than 20,000 participants (Burr et al., 2019). In the interna-
tional approach, 20 of the 23 scales tested had a Cronbach coefficient greater 
than 0.7, thus showing acceptable or good reliability. However, the coefficient 
was higher than 0.64 for the three dimensions Commitment to the Workplace, 
Demands for Hiding Emotions, and Control over Working Time. It must be 
noted that when looking at specific populations, the internal consistency 
could be slightly different; for example, Predictability, Meaning of Work and 
Job Insecurity for France had a coefficient less than 0.7 (probably due to local 
context rather than translation). The intercorrelation analysis confirmed that 
dimensions are measuring independent constructs.

This questionnaire is available in more than 20 languages online through 
the COPSOQ International Network.

Online Access
https://www.copsoq- network.org/

Advantages and Limits
According to Burr et al. (2019: 493), “it is a strength of the questionnaire that 
it has been developed in a joint process by different groups of practitioners 
and researchers from different social and national contexts”. However, the 
international approach for validation does not reflect the specificities of the 
countries. The large number of items in the questionnaire might be thought 
of as an advantage, but it seems to increase the time to take the questionnaire 
and analyse the results, thus providing a minor added value when compared 
with shorter questionnaires. The fact that the response options are not the 
same from one item to another with reversed items makes the analysis of the 
questionnaire complex. In addition, it requires significant preparative work 
for the analyst. Despite this, however, the questionnaire explores a wide spec-
trum of possible difficulties that could be encountered at work and can be 
considered one of the most exhaustive approaches for the identification of 

 P. Fauquet-Alekhine
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stress factors. It is one of the rare questionnaires among the selection pre-
sented here that consider many resource factors versus constraining factors 
(e.g. dimensions “Influence at Work”, “Possibilities for Development”, 
“Control over Working time”, “Social Support from Supervisor” and “from 
Colleagues”).

JSS, Job Stress Survey, elaborated by Spielberger (Spielberger & Reheiser, 
1994) is devoted to perceived stress in a professional context.

JSS allows three scores to be obtained (intensity, frequency, overall) within 
two domains: job pressure and lack of support, the combination of which 
refers to occupational stress. The subject is asked to give his opinion regarding 
the amount of stress felt for each event (each item) and to assess the intensity 
of its impact by assigning a score on a numerical scale ranging from 1 to 9. 
Score 5 is the average reference score pre-assigned to item 1—”The allocation 
of unpleasant obligations”—which is considered the standard event; this ref-
erence score reinforces the comparability of the results from one subject to 
another by increasing the reliability of the numerical scale (Fauquet-Alekhine 
& Rouillac, 2015). The job stress index is obtained by considering the item 
products intensity × frequency, all divided by 30 for the 60-item question-
naire. The overall index varies from 0 to 81.

The number of items for the questionnaire is 60 (2 × 30) for the original 
version and 40 (2 × 20) for the shortened version keeping the more stable 
items (Spielberger & Reheiser, 1994).

The number of participants involved in the validation process was N = 1781.
The internal consistency was good while repeatedly scoring around 0.80 for 

the alpha coefficient, and test-retest coefficient was reported at 0.48 to 0.75.

Online Access
To be purchased: Items of the survey available at https://www.creativeorgde-
sign.com/tests/job- stress- survey/

Advantages and Limits
The questionnaire is well adapted for the assessment of stress at work and less 
for the assessment of acute stress. Compared with the other questionnaires 
presented in the present chapter, it is the only one combining intensity and 
frequency of the stressors and it presents the advantage of exploring a wide 
scope of occupational difficulties, but some are missing, such as personal 
competencies.

11 Assessment of Psychosocial Risks: Questionnaire Review 
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ERI, Effort-Reward Imbalance, developed by Siegrist et  al. (2004) is 
based on the effort-reward imbalance model. It assesses the extent to which 
the work context fails to provide the expected level of reward while examining 
effort compared with reward and (over)commitment in 22 items answered on 
a 4-point Likert scale. A long version is available with 28 items. Some items 
are reversed. The questionnaire addresses economic aspects (e.g. income) as 
well as symbolic aspects (e.g. respect from others) and practical aspects of the 
reward dimension. It also touches on what comprises resources (e.g. adequate 
support, adequacy training and position).

Analysis was carried out in five European countries with more than 18,000 
participants.

Internal consistency of the scales was satisfactory, and the factorial structure 
of the scales was consistently confirmed (fit measures). More recently, a 
European comparison was successfully undertaken (Siegrist & Rödel, 2006).

The questionnaire is available in more than 20 languages online through 
the Universitätsklinikum Dusseldorf.

Online Access
https://www.uniklinik- duesseldorf.de/patienten- besucher/klinikeninsti-
tutezentren/institut- fuer- medizinische- soziologie/forschung/the- eri- model- 
stress- and- health/eri- questionnaires/questionnaires- download

Advantages and Limits
The questionnaire is specialised and thus focuses on a narrow spectrum of the 
possible difficulties related to work. It must be used in combination with 
another questionnaire to assess occupational stress.

It must be noted that the issues address economic rewards to effort and not 
to performance or competencies (knowledge and skills). This could create a 
bias as individuals may make effort at work and yet be unable to achieve the 
task because of their capabilities: a small reward would therefore acknowledge 
the impossibility of reaching the goal (performance) and not the efforts.

Table 11.1 provides a synthetic view of the characteristics of the question-
naires and identifies the categories of PSR factors explored through the ques-
tions asked. The categorisation used in the table and that of Gollac (Gollac & 
Bodier, 2010) previously presented in Chap. 10 of the present book.

A questionnaire that was not included in the above presentation is the 
NIOSH. This questionnaire includes 246 items and is therefore particu-
larly time-consuming to fill out. This is one of the most comprehensive 
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questionnaires for the analysis of PSR factors, which is why it is worth men-
tioning it even if it is not selected.

NIOSH GJSQ, Generic Job Stress Questionnaire, was developed by 
Hurrell and McLaney (1988) with N  =  700 nurses over 50 different care 
facilities. They reported that “the factor-based scales had acceptable reliability 
(alpha) coefficients ranging from 0.65 to 0.90 (mean 0.81) and that they 
compared favorably with the original construction formats” (p. 27).

The National Institute for Occupational Safety and Health (NIOSH), 
USA, developed the GJSQ and it evolved with time (e.g. Wiegand et  al., 
2012), integrating advances in occupational stress and well-being research. 
The more recent version includes 22 dimensions (246 items) in the question-
naire and borrowed scales from earlier studies with known validity and reli-
ability. Items are answered on a 3- to 7-point Likert scale for most of them 
and some of them are reversed. The questionnaire is design to be modular: 
practitioners may select one or several dimensions to constrain their analysis 
to their concerns. It is one of the rare questionnaires among the selection pre-
sented here that considers many resource factors versus the constraining fac-
tors; this is done for most of the dimensions.

Online Access
https://www.cdc.gov/niosh/topics/workorg/detail088.html

Advantages and Limits
The major limit concerns the validity and reliability of the questionnaire: 
developed on the basis of scales of questionnaires borrowed from studies with 
known validity and reliability, no study addressing specifically the validity and 
reliability of the GJSQ is available; moreover, the scales were reshaped when 
integrated into the GJSQ (some items were removed), which leads to the 
conclusion that, even though it is based on questionnaires with known valid-
ity and reliability, this cannot give any guarantee of validity and reliability to 
the GJSQ. However, the investigation of occupation offered by the question-
naire is wide.

3  Conclusions

The short list of questionnaires dedicated to the PSR evaluation presented in 
this chapter deliberately focused on questionnaires with a low number of 
items. This choice is guided by the experiences of practitioners, which show 
that questionnaires that are too long are difficult to apply in companies in the 
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context of PSR evaluation: neither the order-giver nor the line management 
wants to see participants dedicate too much time to evaluation. In practice, a 
questionnaire that takes 30 minutes will be easily accepted by the manage-
ment while a questionnaire that takes one hour often poses a problem. It is 
about the motivation of both the management and the participants. For man-
agement, it is the motivation to engage teams in the evaluation, and for par-
ticipants it is the motivation to respond sincerely and seriously to the 
questionnaire items.

The use of these questionnaires is part of the methods presented in Chap. 
10. However, there is no difficulty in choosing another questionnaire out of 
this list in order to implement these methods. Chapter 12 provides an exam-
ple of how to use questionnaire data to graphically format the results of the 
PSR assessment.
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12
Visualising Results of a Psychosocial Risks 

Assessment through Questionnaires

Philippe Fauquet-Alekhine

1  Introduction

In Chap. 10 of the present book, it is proposed that the assessment of psycho-
social risks at work could be carried out using questionnaires or surveys. These 
questionnaires are generally composed of several dozen items, which are self- 
assessed by the participants (i.e. the groups of employees with whom the eval-
uation is to be conducted). These self- reports can then result in scores, either 
calculated by item or calculated globally for the questionnaire. These scores 
lead to a quantitative evaluation. However, most of the time, managers who 
utilise these results like them to be synthesised in the form of graphs that 
provide an overview of the situation at a glance.

The purpose of this chapter is to propose a method adaptable to any ques-
tionnaire used for the assessment of psychosocial risks that allows for the 
results to be displayed graphically.

The method consists of categorising the questionnaire items and checking 
the consistency of this categorisation by a simple statistical test, and then 
graphing the results obtained from the scores produced by the participants.
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In order to concretely present the method, a fictitious example of psycho-
social risk assessment from a questionnaire will be chosen and a worked exam-
ple of how the method is applied will be presented. To do this, the chapter is 
divided into several parts:

• The description of the case study: referring to Chaps. 10 and 11 of the pres-
ent book, a questionnaire is chosen to carry out a psychosocial risk assess-
ment for a group of N people in a company.

• Categorisation of questionnaire items: by referring to Chap. 10 of the pres-
ent book, a categorisation of the questionnaire items is performed.

• Verification of categorisation consistency—adjustment: a statistical test is 
applied to this categorisation to verify that it is relevant.

• Visualisation of results: several proposals are analysed concerning possible 
graphic formatting.

• Comparative analysis of results over time: a proposal is made concerning 
the use of these graphic formats in order to assess the evolution of psycho-
social risks over time for the group of participants.

2  Description of the Case Study

Consider that it is necessary to carry out a psychosocial risk assessment for a 
group of N people with the same profession in a company; this group of indi-
viduals is identified as the “unit of analysis” according to the terminology used 
in Chap. 10. In this case, another group of people working in that enterprise 
and having another occupation would constitute another unit of analysis.

Consider that the analyst in charge of the psychosocial risk assessment has 
chosen to carry out a questionnaire assessment and has chosen to use the Job 
Stress Survey (JSS) elaborated by Spielberger and Reheiser (1994) devoted to 
perceived stress in a professional context. This questionnaire is presented in 
Chap. 6 of the present book. The JSS comprises three scores (intensity, fre-
quency, index) within two domains: job pressure and lack of support, the 
combination of which indexes occupational stress. The participant is asked to 
give an opinion regarding the amount of stress felt for each event (each item) 
and to assess the intensity of its impact by assigning a score on a numerical 
scale ranging from 1 to 9. Score 5 is the average reference score pre-assigned 
to item 1—“The allocation of unpleasant obligations”—which is considered 
as the standard event; this reference score reinforces the comparability of the 
results from one subject to another by increasing the reliability of the numeri-
cal scale (Fauquet- Alekhine & Rouillac, 2015). The job stress index is obtained 
by adding the item products (intensity x frequency), all divided by 30 for the 
60-item questionnaire. The overall index varies from 0 to 81.
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Items on the survey are available at https://www.creativeorgdesign.com/
tests/job- stress- survey/ for the English version and in Boudarene and Kellou 
(2005) for the French version.

The items are evaluated twice when each participant takes the question-
naire, once to assess intensity, and a second time to assess frequency. The 
guidelines and associated evaluation grids are shown below.

2.1  Guidelines and Evaluation Grid to Assess 
the Intensity of Each JSS Item

 1. For events that you feel are more stressful than the standard event (example 
1: “Assignment of disagreeable duties”), grey out a number proportionally 
larger than [5].

 2. If you experience a less stressful event than the standard event, grey out a 
number proportionally smaller than [5].

 3. For events that you think produce approximately the same amount of 
stress as the standard event, grey out the number [5].

Amount of stress

Stressful work-related events Low Moderate High

1-Assignment of disagreeable duties 1 2 3 4 5 6 7 8 9
2-Working overtime 1 2 3 4 5 6 7 8 9
3-Lack of opportunity for advancement 1 2 3 4 5 6 7 8 9
4-Assignment of new or unfamiliar duties 1 2 3 4 5 6 7 8 9
5-Fellow workers not doing their jobs 1 2 3 4 5 6 7 8 9
6-Inadequate support by supervisor 1 2 3 4 5 6 7 8 9
7-Dealing with crisis situations 1 2 3 4 5 6 7 8 9
8-Lack of recognition for good work 1 2 3 4 5 6 7 8 9
9-Performing tasks not in job description 1 2 3 4 5 6 7 8 9
10-Inadequate or poor-quality equipment 1 2 3 4 5 6 7 8 9
11-Assignment of increased responsibility 1 2 3 4 5 6 7 8 9
12-Periods of inactivity 1 2 3 4 5 6 7 8 9
13-Difficulty getting along with supervisor 1 2 3 4 5 6 7 8 9
14-Experiencing negative attitudes towards the 

organisation
1 2 3 4 5 6 7 8 9

15-Insufficient personnel to handle an assignment 1 2 3 4 5 6 7 8 9
16-Making critical on-the-spot decisions 1 2 3 4 5 6 7 8 9
17-Personal insult from customer/consumer/colleague 1 2 3 4 5 6 7 8 9
18-Lack of participation in policy-making decisions 1 2 3 4 5 6 7 8 9
19-Inadequate salary 1 2 3 4 5 6 7 8 9
20-Competition for advancement 1 2 3 4 5 6 7 8 9
21-Poor or inadequate supervision 1 2 3 4 5 6 7 8 9
22-Noisy work area 1 2 3 4 5 6 7 8 9
23-Frequent interruptions 1 2 3 4 5 6 7 8 9

(continued)
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(continued)

(continued)

Amount of stress

Stressful work-related events Low Moderate High

24-Frequent changes from boring to demanding duties 1 2 3 4 5 6 7 8 9
25-Excessive paperwork 1 2 3 4 5 6 7 8 9
26-Meeting deadlines 1 2 3 4 5 6 7 8 9
27-Insufficient personal time 1 2 3 4 5 6 7 8 9
28-Covering work for another employee 1 2 3 4 5 6 7 8 9
29-Poorly motivated coworkers 1 2 3 4 5 6 7 8 9
30-Conflicts with other department 1 2 3 4 5 6 7 8 9

2.2  Guidelines and Evaluation Grid to Evaluate 
the Frequency of Each JSS Item

 1. For each event mentioned in the first part, indicate approximately the 
number of days in the last six months during which you experienced the 
event in question.

 2. Grey [0] if the event has not occurred in the last six months.
 3. Grey out the number [9+] for each event you’ve personally experienced for 

nine or more days in the last six months

Stressful work-related events
Number of days the event appeared in 
the last six months

1-Assignment of disagreeable duties 0 1 2 3 4 5 6 7 8 9+
2-Working overtime 0 1 2 3 4 5 6 7 8 9+
3-Lack of opportunity for advancement 0 1 2 3 4 5 6 7 8 9+
4-Assignment of new or unfamiliar duties 0 1 2 3 4 5 6 7 8 9+
5-Fellow workers not doing their jobs 0 1 2 3 4 5 6 7 8 9+
6-Inadequate support by supervisor 0 1 2 3 4 5 6 7 8 9+
7-Dealing with crisis situations 0 1 2 3 4 5 6 7 8 9+
8-Lack of recognition for good work 0 1 2 3 4 5 6 7 8 9+
9-Performing tasks not in job description 0 1 2 3 4 5 6 7 8 9+
10-Inadequate or poor-quality equipment 0 1 2 3 4 5 6 7 8 9+
11-Assignment of increased responsibility 0 1 2 3 4 5 6 7 8 9+
12-Periods of inactivity 0 1 2 3 4 5 6 7 8 9+
13-Difficulty getting along with supervisor 0 1 2 3 4 5 6 7 8 9+
14-Experiencing negative attitudes towards 

the organisation
0 1 2 3 4 5 6 7 8 9+

15-Insufficient personnel to handle an 
assignment

0 1 2 3 4 5 6 7 8 9+

16-Making critical on-the-spot decisions 0 1 2 3 4 5 6 7 8 9+
17-Personal insult from customer/consumer/

colleague
0 1 2 3 4 5 6 7 8 9+

18-Lack of participation in policy- making 
decisions

0 1 2 3 4 5 6 7 8 9+

19-Inadequate salary 0 1 2 3 4 5 6 7 8 9+
20-Competition for advancement 0 1 2 3 4 5 6 7 8 9+
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(continued)

Stressful work-related events
Number of days the event appeared in 
the last six months

21-Poor or inadequate supervision 0 1 2 3 4 5 6 7 8 9+
22-Noisy work area 0 1 2 3 4 5 6 7 8 9+
23-Frequent interruptions 0 1 2 3 4 5 6 7 8 9+
24-Frequent changes from boring to 

demanding duties
0 1 2 3 4 5 6 7 8 9+

25-Excessive paperwork 0 1 2 3 4 5 6 7 8 9+
26-Meeting deadlines 0 1 2 3 4 5 6 7 8 9+
27-Insufficient personal time 0 1 2 3 4 5 6 7 8 9+
28-Covering work for another employee 0 1 2 3 4 5 6 7 8 9+
29-Poorly motivated coworkers 0 1 2 3 4 5 6 7 8 9+
30-Conflicts with other department 0 1 2 3 4 5 6 7 8 9+

The designers of the questionnaire (Spielberger & Reheiser, 1994) catego-
rised the items according to two domains:

• Lack of support: items 1-4-6-8-9-10-11-13-14-19
• Job pressure: items 7-16-17-20-23-25-27-28-29-30

There are 10 uncategorised items left.
It is therefore interesting to proceed to another categorisation of these items 

in order to increase the number of domains analysed, which will allow the 
analysis to gain relevance and ensure that each of the items is part of a cate-
gory. This allows a complete exploitation of all the items.

3  Categorisation of Questionnaire Items

In order to categorise the items in the JSS, it is proposed to use the categorisa-
tion of the Gollac group (Gollac & Bodier, 2010) as described in Chap. 10 of 
the present book.

The Gollac Group proposed six categories of psychosocial risks:

• Work intensity and working time
• Emotional demands
• Autonomy
• Social relationships at work
• Value conflicts
• Insecurity of the work situation

12 Visualising Results of a Psychosocial Risks Assessment… 
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STRESSFUL WORK-RELATED EVENTS GOLLAC group's categories GOLLAC group's categories

1-Assignment of disagreeable du�es Lack of support Autonomy
2-Working over�me Other Work intensity and working �me
3-Lack of opportunity for advancement Other Social rela�onships at work
4-Assignment of new or unfamiliar du�es Lack of support Autonomy Insecurity of the work situa�on
5-Fellow workers not doing their jobs Other Emo�onal demands Work intensity and working �me
6-Inadequate support by supervisor Lack of support Social rela�onships at work
7-Dealing with crisis situa�ons Job pressure Emo�onal demands Insecurity of the work situa�on
8-Lack of recogni�on for good work Lack of support Social rela�onships at work
9-Performing tasks not in job descrip�on Lack of support Value conflicts Insecurity of the work situa�on
10-Inadequate or poor quality equipment Lack of support Work intensity and working �me Insecurity of the work situa�on
11-Assignment of increased responsibility Lack of support Autonomy Emo�onal demands
12-Periods of inac�vity Other Work intensity and working �me Autonomy
13-Difficulty ge�ng along with supervisor Lack of support Social rela�onships at work Insecurity of the work situa�on
14-Experiencing nega�ve a�tudes toward the organiza�on Lack of support Insecurity of the work situa�on Emo�onal demands
15-Insufficient personnel to handle an assignment Other Work intensity and working �me Value conflicts
16-Making cri�cal on-the-spot decisions Job pressure Value conflicts
17-Personal insult from customer/consumer/colleague Job pressure Insecurity of the work situa�on Emo�onal demands
18-Lack of par�cipa�on in policy-making decisions Other Autonomy
19-Inadequate salary Lack of support Social rela�onships at work
20-Compe��on for advancement Job pressure Social rela�onships at work
21-Poor or inadequate supervision Other Social rela�onships at work Work intensity and working �me
22-Noisy work area Other Work intensity and working �me
23-Frequent interrup�ons Job pressure Work intensity and working �me
24-Frequent changes from boring to demanding du�es Other Autonomy
25-Excessive paperwork Job pressure Autonomy Value conflicts
26-Mee�ng deadlines Other Work intensity and working �me
27-Insufficient personal �me Job pressure Work intensity and working �me
28-Covering work for another employee Job pressure Social rela�onships at work
29-Poorly mo�vated coworkers Job pressure Social rela�onships at work
30-Conflicts with other department Job pressure Social rela�onships at work Emo�onal demands

Spielberger &
Reheiser's domaines

Table 12.1 Categorisation of JSS items according to the authors (Spielberger & 
Reheiser, 1994) and according to the Gollac group (Gollac & Bodier, 2010)

The description of each of the categories given in Chap. 10 makes it pos-
sible to associate each of the items of the JSS with one or more categories at 
the discretion of the analyst. The main point is not to have an exact categori-
sation but to maintain this categorisation throughout the various psychosocial 
risk assessments that will be carried out over time with the unit of analysis in 
order to allow an assessment of the variation in psychosocial risks in the group.

In this case, the proposed categorisation is given in Table 12.1.

4  Verification of Categorisation 
Consistency: Adjustment

It is then necessary to check the consistency of the categorisation. This con-
sists of carrying out a statistical test that verifies that each of the categories is 
represented by items on the questionnaire in a sufficiently independent man-
ner from each of the other categories. If this is not the case, then it is necessary 
to review the categorisation of certain items in order to obtain the desired 
independence.

To illustrate, let us assume that items 3, 5 and 7 on the questionnaire are 
the only ones assigned to the category Work intensity and working time but 
that they are also the only ones assigned to the category Emotional demands. 
This would mean that these two categories are represented by the same items 
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and therefore that they are identical in terms of psychosocial risks, which is 
not the case. The categorisation would therefore lose consistency since it 
would not separate the effect of the two categories in the analysis.

The statistical test for assessing dependence between two dimensions is 
based on the analysis of the value of Loevinger’s H coefficient (Loevinger, 
1948). H is interested in accounting for similarity of relationship between 
two dimensions when expressed in binary mode (0 or 1) according to k given 
criteria.

Table 12.2 shows how each category is coded according to the items 
assigned to it.

The calculation of H is therefore done for each pair of categories taken two 
by two. Since independence between two categories is sought, it is expected 
that if the value of the column of the first category is 1, then the value of the 
column of the second category is 0, and vice versa. For each pair of categories 
in Table 12.2, the number of pairs of values (1, 0) or (0, 1) obtained with the 
number of pairs of values (1, 0) or (0, 1) expected must be compared. The 
number of pairs of values (1, 0) or (0, 1) expected corresponds to the number 
of pairs of values (1, 0) or (0, 1) obtained plus the number of pairs of values 
(1, 1) obtained because, to have complete independence of the two categories, 
these pairs of values (1, 1) should have taken the values (1, 0) or (0, 1). The 
pairs of values (0, 0) are not involved in the calculation since this indicates 
that the items associated with the row of the table do not intervene in the 
dimensioning of the categories considered. Mathematically, for categories i 
and j (where i represents one column and j another column), the coefficient 
H is denoted Hij and is expressed as follows:

STRESSFUL WORK-RELATED EVENTS GOLLAC group's categories GOLLAC group's categories

Work intensity 
and working time

Autonomy
Social 

relationships at 
work

Emotional 
demands

Insecurity of the 
work situation

Value conflicts

1-Assignment of disagreeable duties Autonomy 0 1 0 0 0 0
2-Working overtime Work intensity and working time 1 0 0 0 0 0
3-Lack of opportunity for advancement Social relationships at work 0 0 1 0 0 0
4-Assignment of new or unfamiliar duties Autonomy Insecurity of the work situation 0 1 0 0 1 0
5-Fellow workers not doing their jobs Emotional demands Work intensity and working time 1 0 0 1 0 0
6-Inadequate support by supervisor Social relationships at work 0 0 1 0 0 0
7-Dealing with crisis situations Emotional demands Insecurity of the work situation 0 0 0 1 1 0
8-Lack of recognition for good work Social relationships at work 0 0 1 0 0 0
9-Performing tasks not in job description Value conflicts Insecurity of the work situation 0 0 0 0 1 1
10-Inadequate or poor quality equipment Work intensity and working time Insecurity of the work situation 1 0 0 0 1 0
11-Assignment of increased responsibility Autonomy Emotional demands 0 1 0 1 0 0
12-Periods of inactivity Work intensity and working time Autonomy 1 1 0 0 0 0
13-Difficulty getting along with supervisor Social relationships at work Insecurity of the work situation 0 0 1 0 1 0
14-Experiencing negative attitudes toward the organization Insecurity of the work situation Emotional demands 0 0 0 1 1 0
15-Insufficient personnel to handle an assignment Work intensity and working time Value conflicts 1 0 0 0 0 1
16-Making critical on-the-spot decisions Value conflicts 0 0 0 0 0 1
17-Personal insult from customer/consumer/colleague Insecurity of the work situation Emotional demands 0 0 0 1 1 0
18-Lack of participation in policy-making decisions Autonomy 0 1 0 0 0 0
19-Inadequate salary Social relationships at work 0 0 1 0 0 0
20-Competition for advancement Social relationships at work 0 0 1 0 0 0
21-Poor or inadequate supervision Social relationships at work Work intensity and working time 1 0 1 0 0 0
22-Noisy work area Work intensity and working time 1 0 0 0 0 0
23-Frequent interruptions Work intensity and working time 1 0 0 0 0 0
24-Frequent changes from boring to demanding duties Autonomy 0 1 0 0 0 0
25-Excessive paperwork Autonomy Value conflicts 0 1 0 0 0 1
26-Meeting deadlines Work intensity and working time 1 0 0 0 0 0
27-Insufficient personal time Work intensity and working time 1 0 0 0 0 0
28-Covering work for another employee Social relationships at work 0 0 1 0 0 0
29-Poorly motivated coworkers Social relationships at work 0 0 1 0 0 0
30-Conflicts with other department Social relationships at work Emotional demands 0 0 1 1 0 0

Table 12.2 Binary coding of the six categories of the Gollac group according to the 
assignment of items by category: the value 1 means that the item is assigned to this 
category, otherwise 0
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where 0 ≤ Nij ≤ k, k being the number of items falling within the definition 
of both categories i and j considered.

The interpretation of the values of H is as follows:

• Hij = 0: no dependency
• Hij ≤0.30: poor dependency
• 0,30< Hij ≤0.40: weak dependency
• 0,40< Hij ≤0.50: medium dependency
• Hij ≤0.5: good dependency
• Hij =1: full dependency

In the test that concerns us, it is important to have Hij ≤0.30.
Table 12.3 gives the calculated values for H for the categorisation presented 

in Table 12.2 for each of the category pairs. Figure 12.1 shows the interval 
distribution of these values.

Note: H=1 when calculated for two identical categories; these values are 
not reported in Table 12.3 or shown in Fig. 12.1.

These results show that the categorisation adopted for the JSS according to 
the categories of the Gollac group is satisfactory since the categories taken two 
by two have a sufficiently low degree of dependence (≤ 0.30).

In the event that this degree of dependence is not low enough, the analyst 
must review the categorisation of the questionnaire items in order to reduce 
the dependence. This adjustment does not pose any difficulty in terms of sci-
entific rigour insofar as the assignment of an item to another category is sub-
jective and depends on the context of the company in which the psychosocial 
risk assessment is carried out. For example, the item “18-Lack of participation 
in policy-making decisions” has been assigned here to the Autonomy category. 
It is not impossible that in some work contexts, this item is also associated 

GOLLAC group's categories
Work intensity 

and working time Autonomy

Social 
relationships at 

work
Emotional 
demands

Insecurity of the 
work situation Value conflicts

Work intensity and working time
Autonomy 0.06 * * * * *
Social relationships at work 0.05 0.00
Emotional demands 0.07 0,.08 0.67 *
Insecurity of the work situation 0.06 0,.07 0.06 0.30
Value conflicts 0.07 0.10 0.00 0.01 0.10 *

* * * * * *

* * * *
* *
* *

Table 12.3 Loevinger’s H coefficient values for the pairs of categories presented in 
Table 12.2
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Fig. 12.1 Distribution of Loevinger’s H coefficient values for the pairs of categories 
presented in Table 12.2 (N is the number of values per range)

with the category Social relationships at work, depending on whether the ana-
lyst appreciates whether decision-making has a dependence or an impact on 
social relations at work. As noted, what matters is that the categorisation 
remains fixed from one evaluation to another within the same company.

5  Visualisation of Results

We now present some examples of how the quantitative results obtained can 
be visualised. Before doing so, however, we must point out that, for each JSS 
item, the average score for the unit of analysis is calculated separately for 
intensity, frequency and index. In other words, for the data to make sense, the 
average intensity of each item for the unit of analysis is calculated by averaging 
the scores of each participant for that item, as well as for frequency and index. 
This precision is important because some people would be tempted to calcu-
late the average index by making the product of the averages of the intensity 
and frequency. Then, for each category, the average score is calculated by aver-
aging the scores of each of the items assigned to it; this is done independently 
for intensity, frequency and index.

Figure 12.2 presents an example of what can be obtained in a psychosocial 
risk assessment for the index values of each item as a function of intensity. 
This representation has the advantage of allowing the managers to focus their 
attention on the upper right quarter of the graph since this is where the major 
difficulties of the unit of analysis appear. As companies operate with limited 
resources, managers are interested in reducing their action plan to the most 
intense and frequent problems.

Figure 12.3 represents the average indexes by category of the Gollac group. 
This radar graph makes it possible to focus the attention of managers on the 
points of the curve which identify the categories that lead to major 
difficulties.

12 Visualising Results of a Psychosocial Risks Assessment… 
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Fig. 12.2 Example of results obtained with the JSS. Distribution of items according to 
their index as a function of intensity

Fig. 12.3 Average JSS index per Gollac group category

6  Comparative Analysis of Results Over Time

As discussed in Chaps. 9 and 10 of the present book, it is important to peri-
odically review the assessment of psychosocial risks in a company. For the 
results of the new evaluation to be comparable with the previous evaluation, 
it is important to rely on identical material from one evaluation to another. In 
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particular, using the same questionnaire according to the same categorisation 
facilitates comparison. In the event that the analyst wishes to change the ques-
tionnaire, it is advisable to use the new questionnaire at the same time as the 
previous questionnaire for at least one year in order to allow a transitory 
comparison.

The visual representations of the quantitative data obtained during the 
evaluation of psychosocial risks allows a rapid assessment of psychosocial risks 
that have evolved favourably or unfavourably. For example, Fig. 12.4 shows 
what could become of Fig. 12.3 after one or two years in which an action plan 
has been implemented. Figure 12.4 indicates that the categories Social rela-
tionships at work and Emotional demands have evolved favourably to the extent 
that the index has been reduced, while the category Insecurity of the work situ-
ation has deteriorated.

Similarly, the representation proposed in Fig.  12.2 makes it possible to 
assess the evolution of the state of psychosocial risks in the enterprise by com-
paring the possible redistribution of data on the graph.

Fig. 12.4 Average indexes obtained with the JSS by category of the Gollac group. 
Example of possible evolution between two assessments of psychosocial risks, the first 
assessment being visualised in Fig. 12.3
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7  Conclusions

The use of questionnaires for psychosocial risk assessment can sometimes be 
difficult to interpret. It is therefore important to have tools for analysing these 
questionnaires, which begins by scoring the results obtained in order to have 
quantitative data. These quantitative data have the advantage of being able to 
be formatted as graphs that will make it possible to quickly understand the 
weaknesses or strengths identified by the assessment of psychosocial risks in 
the company. The formatting of graphs of quantitative data is therefore of 
undeniable interest to managers and decision-makers because, on the one 
hand, it will make it possible to focus an action plan on the major difficulties 
identified by the evaluation, and on the other hand, it will allow a quick com-
parison of the company’s possible progress between two psychosocial risk 
assessments. Although this type of treatment requires time, experience shows 
that the time spent represents real added value, not only in terms of facilitat-
ing the analysis of the results of the evaluation, but also in terms of valuing the 
work of the analyst with the collective of participants in the evaluation as well 
as with its management.
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13
Leadership Styles: Work Stress, Related 

Outcomes and Health 

James Erskine and George Georgiou

1  Introduction

The aim of this chapter is to review the evidence base for the impact of leader-
ship style on employee health, well-being, and productivity outcomes. 
Practical suggestions arising from the evidence presented in this chapter will 
form the focus of the next chapter. In a recent review, Erskine and Georgiou 
(2018) highlighted the negative health and occupational outcomes associated 
with certain leadership styles, chiefly autocratic and laissez-faire. Also noted in 
the previous review, transformational and transactional leadership styles were 
related to a reduction of negative outcomes for employees (e.g. stress, absen-
teeism, staff turnover, burnout) and a simultaneous increase in their produc-
tivity. The previous review concluded that the best outcomes resulted from 
transformational leadership. The focus of the present work is to examine a 
broader array of leadership styles that have been demonstrated to have a posi-
tive impact on employee well-being and productivity. Furthermore, the 
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current review will examine more recent evidence. There are many studies 
that have already demonstrated the negative impacts of particular styles of 
leadership on employee well-being, for example, autocratic, authoritarian, 
tyrannical, laissez-faire, and so on (Francioli et al., 2018; Schyns & Schilling, 
2013). Therefore, these styles will not be a central focus of this review. In 
simple terms the current work will look at what is best for employees, leaders, 
and organisations.

One outcome that will form a focus of this review and is detrimental to 
employees is excessive stress (Quick & Henderson, 2016). Broadly, stress can 
be defined as occurring when an individual appraises a situation as a threat to 
something that they value. During times of stress, one’s ability to cope is 
exceeded, relative to their current resources, which in turn reduces their psy-
chological and physical well-being (French et al., 1982; Harms et al., 2017; 
Lazarus & Folkman, 1984). In short, stress is experienced when the situation 
demands more than we feel able to give. Critically, it is necessary to realise 
that stress does not always harm, and original conceptualisations suggested 
that mild stress can act as a useful motivator leading to performance enhance-
ments. The mild form of positive stress has been termed eustress (Selye, 1959). 
However, there is general agreement that past certain levels further stress is 
detrimental to the individual (Fauquet-Alekhine et al., 2014; Hammen, 2005; 
Salem, 2015).

The leadership styles and processes that will be examined in the present 
review have all been demonstrated to have broadly positive impacts on 
employee stress and well-being and are: servant, authentic, ethical, charis-
matic, leader-member exchange (LMX), and transformational. Each of these 
will be defined in the next section, under the heading of positive leadership 
definitions.

2  Positive Leadership Definitions

2.1  Servant Leadership

Greenleaf (1977) suggests that servant leadership transcends self-interest and 
focuses on fostering well-being in followers. Other researchers have suggested 
that servant leaders enable and encourage followers to grow as individuals, 
being primarily concerned with serving subordinate followers (Eva et  al., 
2019; Luthans & Avolio, 2003; Stone et al., 2003; van Dierendonck, 2011). 
Compared to transformational leadership, servant leadership prioritises the 
psychological needs of followers in contrast to the needs of the organisation 
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(van Dierendonck et al., 2014). Andersen (2018) suggests that servant leader-
ship is distinct from transformational because transformational leaders focus 
more on organisational goals than follower needs.

2.2  Authentic Leadership

Authentic leadership is typically characterised by personal attributes such as 
genuineness, trustworthiness, purposiveness, values, self-awareness, self- 
discipline, a moral perspective, relational transparency, and authentic behav-
iour (Avolio & Gardner, 2005; Avolio et al., 2004; Gardner et al., 2021; Harter, 
2002; Luthans & Avolio, 2003; Sendjaya et al., 2016; Shirey, 2006, 2009).

One problematic issue with this conception of authentic leadership is that 
one can be authentic while not necessarily moral. For example, one could 
hold Machiavellian values and be authentic to these. Thus, leaders can be fully 
authentic to personal values and standards which may be malevolent and rep-
resent self-interests. The literature is often silent on these issues. Typically, 
authenticity is equated with a value laden ethical approach which assumes 
authenticity to be morally benevolent. Malevolent authenticity, while clearly 
possible, is largely ignored in research, although this is starting to change (see 
Sendjaya et al., 2016).

2.3  Ethical Leadership

Ethical leadership is seen as “the demonstration of normatively appropriate 
conduct through personal actions and interpersonal relationships, and the 
promotion of such conduct to followers through two-way communication, 
reinforcement, and decision-making” (Brown et al., 2005, p. 120). The litera-
ture has shown the following components to be definitional of ethical leader-
ship: ethical awareness, character/integrity, orientation towards community 
and/or people, motivational, empowerment/encouragement, and navigating 
ethical responsibilities (Brown, & Treviño, 2006; Resick et  al., 2006). 
However, other research goes beyond these mere traits and suggests that ethi-
cal leadership also includes relational ideas where effective communication is 
used to drive ethical practice (Treviño et al., 2003). Importantly research has 
demonstrated that ethical leadership can lead to a range of positive outcomes, 
including task performance increments (Mayer et  al., 2012; Piccolo et  al., 
2010) and improvement in multiple components of well-being (Chughtai 
et al., 2015; Liu et al., 2010; Liu et al., 2013).
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Recent evidence from Lemoine and colleagues outlines the overlap and 
distinctions between moral approaches to leadership said to encompass ethi-
cal, authentic, and servant leadership styles (Lemoine et  al., 2019). 
Furthermore, they report consistent positive impacts of moral leadership on 
organisational outcomes.

2.4  Charismatic Leadership

Charismatic leadership is sometimes used interchangeably with transforma-
tional leadership as charisma is an integral component of transformational 
leadership (Babcock-Roberson & Strickland, 2010). Sy et  al. (2018) have 
argued that charismatic leaders engender significant emotions from their fol-
lowers that motivate them to action and encourage a form of devoted follow-
ing (Sy et al., 2018). These strong emotions and behaviours can continue and 
even grow in strength following the leader’s absence, for example, through 
death (Steffens et al., 2017).

2.5  Leader-Member Exchange (LMX)

Where other leadership theories focus on the traits and behaviours of leaders, 
LMX predominantly provides a theoretical framework which has at its core 
the quality of the relationship between the leader and the follower. 
Individualised attention to different staff is seen as critical (Dansereau Jr et al., 
1973; Gerstner & Day, 1997; Liden et al., 1997; Martin et al., 2016). The 
literature suggests that LMX is not a distinct leadership style but a process 
that develops from leader follower interactions. As Graen and Uhl-Bien 
(1995) suggest: “LMX is both transactional and transformational. It is a 
dyadic social exchange process that begins with more limited social ‘transac-
tions’ (e.g. transactional leadership), but for those who are able to generate the 
most effective LMX relationships, the type of leadership that results is trans-
formational” (Graen & Uhl-Bien, 1995, p. 239).

2.6  Transformational Leadership

This was originally conceptualised by Burns (1978), and was subsequently 
expanded by Bass (1985) and is said to comprise of four subcomponents 
(Arnold & Connelly, 2013; Bass & Riggio, 2006; Ghasabeh et  al., 2015), 
which are as follows:
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 I. Idealised influence—leaders possess strong consistent values, and their 
actions persistently reflect these values. Bass (1997) has argued this sub-
component also includes consideration of ethical outcomes of decisions.

 II. Inspirational motivation—leaders communicate clearly, inspirationally 
and charismatically, providing a sense of the way forward and convince 
others to follow and share in this vision. Communication effectiveness 
has been related to greater employee satisfaction (Madlock, 2008).

 III. Intellectual stimulation—leaders encourage followers to think and act 
more diversely, challenging assumptions and prior beliefs, and utilising 
their full intellectual capacity.

 IV. Individual consideration—leaders individually recognise and support 
employees, guiding their development in a personalised way by being 
responsive to their needs and competencies.

Erskine and Georgiou’s (2018) review also examined transactional leader-
ship, but studies have indicated mixed findings with respect to its efficacy in 
creating positive employee health outcomes (Bass, 1985; Sarros et al., 2002). 
Bass (1985) also found a strong positive correlation (r = 0.72) between trans-
actional and transformational leadership, either suggesting they are assessing 
similar constructs or suggesting they are distinct but are both present in all 
leaders to varying degrees (Andersen, 2018).

3  Redundancy in the Concepts, Conceptual 
Overlap, and Issues with the More Recent 
Positive Forms of Leadership

The leadership styles and processes delineated above represent “positive lead-
ership” shown to result in better employee well-being and performance out-
comes. However, there are still concerns whether the leadership styles above 
are truly separate or represent varying degrees of similar concepts with much 
conceptual redundancy (Fuller et al., 2022).

Some researchers have argued that authentic leadership is a higher order 
construct involved in all “positive leadership” styles such as transformational, 
servant, and ethical (Hoch et al., 2018). Importantly Hoch et al. (2018) con-
ducted a meta-analysis of ethical, authentic, and servant leadership to see if 
they explained any additional variance in critical employee outcomes relative 
to transformational leadership. This is vital as there is considerable conceptual 
overlap in some of the underlying principles. The following outcome variables 
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were examined: job performance, employee deviance, organisational citizen-
ship behaviour (voluntary commitment to organisation), employee engage-
ment, job satisfaction, organisational commitment, affective commitment, 
supervisor trust, and leader-member exchange. Results indicated that ethical, 
authentic, and servant leadership explained no additional variance over trans-
formational leadership on work performance. With organisational citizenship 
behaviour, transformational leadership alone explained just 8% of variance; 
however, servant leadership explained an additional 9% of the variance. 
Regarding employee deviance, transformational leadership explained the 
most variance; however, ethical did explain an additional 17%. Regarding job 
satisfaction, employee engagement, and organisational citizenship, only ser-
vant leadership explained significant variance in addition to transformational 
leadership. However, authentic leadership explained additional variance 
regarding affective commitment. Importantly ethical, servant and authentic 
all explained additional variance over transformational regarding supervisor 
trust and ethical and servant also explained additional variance regarding LMX.

The study highlights that although certain leadership forms may explain 
additional variance over transformational for certain follower outcomes, the 
majority of variance in outcomes is explained by transformational leadership, 
and the additional variance explained by alternate forms is often small and 
not consistent across outcomes. Furthermore, the study found very high cor-
relations between transformational leadership and all three alternative 
forms—servant, authentic, and ethical. The most promising form of leader-
ship that explained additional variance was servant leadership. This suggests 
that it may have conceptually distinct values that could be useful to incorpo-
rate with transformational leadership to obtain the best outcomes (Hoch 
et al., 2018). In addition to the evidence reported by Hoch et al. (2018), ethi-
cal leadership has often been subsumed within the framework of transforma-
tional and charismatic leadership models (Avolio & Bass 2004; Brown & 
Treviño, 2006).

Banks et  al. (2016, 2018) also highlight concerns regarding conceptual 
proliferation within the research on leadership styles. The issue is problematic 
because many of the emergent leadership forms share considerable conceptual 
overlap with aspects of former leadership style models (Banks et  al., 2016, 
2018; Bormann, & Rowold 2018). Furthermore, research often demonstrates 
very high correlations between the supposedly different forms (Hoch et al., 
2018; Shaffer et al., 2016). In addition, poor conceptual specification is com-
mon in the literature often leading to ambiguity about how certain leadership 
styles translate into overt behaviours (Yukl, 1999).
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One further issue with the emerging positive leadership styles concerns the 
notion of authentic leadership. Will merely being authentic mean that actions 
stemming from this style always be moral. Thus, one can imagine a person 
that always acts in line with their principles, therefore acting authentically, 
but their acts are malevolent. One study to investigate this was conducted by 
Sendjaya et al. (2016) which examined the link between moral reasoning and 
moral action. They also investigated Machiavellianism (not viewing others as 
trustworthy and seeking status for themselves) and authentic leadership. 
Results indicated several unexpected findings, first there was no direct rela-
tionship between leader moral reasoning and authentic leadership. Secondly 
there was also no direct relationship between authentic leadership and leader 
moral action. In line with our former point this suggests that merely being 
authentic or being able to reason in moral ways does not in any way guarantee 
moral actions. Furthermore, the study found that when Machiavellianism was 
high this had an impact on the relationship between leader moral reasoning 
and authentic leadership, and Machiavellianism also impacted the relation-
ship between authentic leadership and leader moral actions. Such that, indi-
viduals with high moral reasoning are more likely to be an authentic leader 
and display moral actions if they are also low on Machiavellianism. Thus, it is 
important to consider Machiavellianism when discussing leadership behav-
iours and styles (Eva et  al., 2019; Harms & Spain, 2015; Sendjaya et  al., 
2016; see also Muris et al., 2017).

While this review has chosen to focus mainly on positive leadership styles 
that have been linked to better follower well-being and work performance 
outcomes, it needs to be stated that there can never be one optimal leadership 
style for every situation. Therefore, what is optimal will depend on the context 
in which it is employed (Liden & Antonakis, 2009). The last review (Erskine 
& Georgiou, 2018) suggested that laissez-faire leadership and autocratic/dis-
sonant/authoritarian styles are mostly detrimental to employees and institu-
tions; however, in certain circumstances, particular styles may be temporarily 
beneficial to deal with time sensitive challenges. For example, positive leader-
ship styles where decisions are more collaborative, may not be effective in 
times of crisis, where rapid decisions and responses may be needed.

The following section will examine the evidence linking the positive leader-
ship styles delineated above with better employee outcomes.
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4  Review of the Evidence Base

The following review of the evidence will consider both leadership styles and 
leadership behaviours as these have been found to be separate and not always 
consistent (Yukl, 1999; Inceoglu et al., 2018). Furthermore, it has also been 
found that the relationship between leadership style and behaviour may be 
moderated by other individual differences such as Machiavellianism (Sendjaya 
et al., 2016).

To generate the papers used in this review a literature search was performed 
using PsychInfo and Google Scholar. Search terms included all of the “posi-
tive” leadership styles mentioned above and outcome terms such as stress, 
well-being, health, workplace engagement, job satisfaction, turnover, absen-
teeism, retention, burnout, performance, and productivity. The aim was to 
identify papers examining the effects of various leadership styles and behav-
iours on employee well-being and productivity outcomes where data was pre-
sented supporting their claims. In addition, the search focused on the most 
current published research.

When examining findings with respect to employee well-being it is impor-
tant to recognise that well-being can be conceptualised as comprising of two 
conceptually distinct theoretical perspectives, hedonic and eudemonic. 
Hedonic well-being typically refers to an assessment of pleasure and happi-
ness, whereas eudemonic refers to a sense of meaning in life attained via maxi-
mising ones’ potential and a sense of autonomy (Diener, 1984; Vanhoutte & 
Nazroo, 2014). Modern reviews suggest eudemonic well-being may have 
more relevance to the modern workplace (Grant & McGhee, 2021).

From the hedonic perspective, subjective well-being is comprised of two 
related dimensions, cognitive well-being (global evaluation of life  satisfaction/
or satisfaction in a particular life area such as relationships or work) and affec-
tive well-being—the frequency and intensity of positive and negative emo-
tions/moods (McMahan & Estes, 2011). However, the literature on leadership 
and well-being does not seem to be specific about the choice of measure of 
well-being used, cognitive versus affective, and rarely both are used. Our rec-
ommendation for researchers would be to consistently report which type of 
well-being was assessed, and why this type of measurement was chosen.

The literature on leadership has focused mainly on employee productivity 
to the detriment of employee well-being and health. Furthermore, employee 
well-being has often been conflated with job satisfaction (Grant et al., 2007). 
The definitions above show that this conflation ignores the affective and eude-
monic dimensions of well-being.
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4.1  Effects on Stress/Well-being/Health

Examining the effects of leadership styles and behaviours on employee stress 
is vital, as previous work indicates that stress is related to seven of the ten main 
causes of death worldwide (Quick & Cooper, 2003). Furthermore, govern-
ment intervention, policy, and standards in the UK have consistently stated 
that to improve management standards there must be a focus on reducing 
stress in the working population (MacKay et al., 2004). In addition, a meta- 
analysis has indicated that greater job satisfaction is related to improved men-
tal and physical health (Faragher et al., 2005, 2013). Currently most companies 
view employee well-being as the responsibility of the individual employee. 
Although changes in how employees perceive the workplace and its potential 
to foster health are starting to become evidenced (Koinig, & Diehl, 2021).

One meta-analysis examining the evidence on leadership and stress reports 
the often-overlooked fact that leaders have the power to positively reduce or 
increase the work stress of employees (Harms et al., 2017). There are multiple 
routes through which leaders may lessen stress, but Harms and colleagues sug-
gest that the most beneficial pathways are reducing ambiguity, providing 
guidance and support, encouraging followers, and promoting self-growth. 
Theoretically, all of these should reduce the perception of stress in followers. 
The results of the meta-analysis demonstrated that burnout and stress were 
less prevalent in environments that utilised transformational leadership. 
Unsurprisingly stress and burnout were enhanced under abusive leadership. 
Positive effects of transformational leadership and LMX were found to reduce 
burnout and stress. Importantly, the analysis reported greater effects for LMX 
and abusive leadership than transformational albeit in different directions. 
This suggests that avoiding abusive leadership styles is clearly one route of 
most promise. LMX and having positive supportive leader exchanges is related 
to less burnout and stress. Furthermore, reducing stress and burnout will have 
significant upsides to any organisation in terms of staff well-being, reduced 
turnover, absenteeism, and increased productivity (Harms et al., 2017).

In a further review, Inceoglu et  al. (2018) examined the literature on 
employee well-being and leadership behaviour. The authors state that the lit-
erature has demonstrated the effects of leadership on employee productivity; 
however, they highlight that evidence regarding employee well-being and 
health has frequently been omitted. Furthermore, they lament that where 
employee well-being outcomes are examined these are often conflated with 
job satisfaction which is clearly not a representative measure of health or well- 
being in any true sense. Therefore, the review was designed to overcome these 
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shortfalls and examine health and well-being and how these may be impacted 
by leadership styles and behaviours. In line with the literature on good psy-
chological conceptualisations of well-being they also examined a broader con-
ceptualisation of well-being containing cognitive (evaluative/thought based) 
affective (emotional) and eudemonic (meaning in life) aspects. Critically this 
review examined which aspects of leadership behaviours led to specific health- 
based employee outcomes. The results indicated that transformational and 
transactional leadership were significantly and negatively related to bullying. 
Whereas authoritarian leadership was positively related to bullying. 
Furthermore, passive leadership styles seemed to be related to reduced well- 
being, particularly hedonic. One point highlighted in the review which is 
often overlooked concerned the potential longer-term negative impacts of ini-
tially positive outcomes. For example, the positive leadership styles reviewed 
would often lead to good initial outcomes such as empowering employees to 
take on increased responsibilities and lead to enhanced self-efficacy. However, 
over time these same behaviours could lead to reduced job satisfaction and 
greater stress due to further work demands and increased responsibilities 
(Inceoglu et al., 2018).

In a review of coping and stress among nurse managers Labrague et  al. 
(2018) examined the literature to distil key components of stress and coping 
in nurse managers. This is important work as previous research indicates that 
roughly 62% of US nurse managers, in acute care, plan on leaving their posi-
tions within two to five years primarily as a result of stress and burnout 
(Warshawsky & Havens, 2014). The research aimed to distil key findings and 
themes relating to coping. Results indicated that high workloads were a main 
source of stress across multiple studies. Further sources of stress were a lack of 
resources to tackle issues and financial pressures. The review demonstrated 
consistent benefits of greater autonomy for decision-making and more social 
support. Thus, more decision-making autonomy was associated with less 
stress and better well-being. Furthermore, social support was associated with 
reduced stress and lower likelihood of leaving employment (Labrague et al., 
2018). Therefore, leadership styles and behaviours which promote decision- 
making autonomy, better management of workloads and social support 
should reduce stress, burnout, and intentions to leave their current 
employment.

In a study investigating potential moderators of the relationship between 
leadership style and stress, Abbasi (2018) distributed questionnaires measur-
ing role stress, general health, and leadership styles to 240 medical doctors in 
Pakistan. Using hierarchical multiple regression, the author demonstrated 
that transformational leadership was related significantly to reduced role 
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stress, better general health and less laissez-fair leadership. Furthermore, 
laissez- fair leadership was related significantly to poorer general health and 
greater role stress. Further analysis demonstrated that role ambiguity and con-
flict were significantly associated with poorer general health, but role overload 
was not. The author concluded that adopting transformational leadership will 
reduce negative role stressors, which should lead to improved health of 
workers.

Studies have also examined the potential relationship between paternalism 
and employee stress (e.g. Lawal & Babalola, 2017). Paternalism is reflected in 
practices whereby managers are personally interested in the life of employees 
outside work and care about their general life well-being, akin to being a par-
ent, the manager attempts to foster a better life for employees in both their 
professional and personal domains. Top et al. (2015) showed that paternalism 
was positively correlated with servant leadership at 0.73 and that both leader-
ship styles were predictive of organisational commitment which measures 
employee satisfaction and involvement (Top et al., 2015).

Using a meta-analysis, Montano et al. (2017) investigated the effects of a 
variety of leadership styles on the mental health and productivity of followers. 
Several robust findings arose, destructive leadership (abusive practices, author-
itarianism, manipulation, aggressiveness, and high degrees of narcissism) was 
consistently related to poor mental health outcomes in followers. Therefore, 
in the interests of a healthy workforce, organisations must work hard to pre-
vent or minimise destructive leadership practices. Furthermore, transforma-
tional leadership practices (shared vision, consistent values and actions which 
confirm these, intellectual stimulation, and encouraging individual employee 
consideration) were related to positive mental health, improved well-being 
and demonstrated positive effects on work performance. Critically, the meta-
analysis shows that leadership practices can be conceptualised as both preven-
tative and ameliorative factors, but the impact on employee health can be 
positive or negative depending on the leadership style present (Montano 
et al., 2017).

In summary, leadership styles and behaviours do have an influence on well- 
being, health, and stress in workers. Furthermore, a recent review of organisa-
tional best practices in supporting mental health highlights eight factors, 
representative of best practice. Leadership support was among the eight fac-
tors and all of the remaining factors would be heavily influenced by leaders 
(Wu et  al., 2021). Good quality positive leadership (e.g. transformational, 
servant, ethical, and charismatic) is consistently related to greater staff well- 
being and health. In turn abusive leadership is consistently related to poor 
staff outcomes. However, given the intercorrelated web of factors shown to 
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impact on employee stress, it is likely that there are multiple interacting fac-
tors involved in outcomes at the level of staff well-being. For example, studies 
in nurses support the notion that workload, leadership style, professional con-
flict, emotional cost of caring, and poor communication between staff are the 
main sources of stress (McVicar, 2003; Nayomi, 2016).

4.2  Effects on Workplace Engagement/Job Satisfaction

Given the impact of leadership on stress cited above, it is also important to 
consider how leadership styles and behaviours may impact on workplace 
engagement and job satisfaction.

Job demands-resources theory is often used to explain various employee 
outcomes such as burnout and decreased well-being (Bakker & Demerouti, 
2017; Bakker et al., 2004; Demerouti et al., 2001, 2019). Job demands are 
defined as physical, psychological, and social effort required at work and 
known to have costs to the individual. Job resources are defined as physical, 
psychological, and social help individuals receive or have, to achieve organisa-
tional goals, often through reducing demands. The theory suggests that job 
demands are the most important correlate of exhaustion and job resources are 
the most important correlate of disengagement. This is where higher demands 
lead to greater exhaustion, and fewer resources lead to disengagement. 
Furthermore, these theories have been supported in the literature (Breevaart 
& Bakker, 2018). The allocation of demands and resources will typically be 
determined by leaders.

Charismatic leadership has often been associated with, or seen as, a compo-
nent of transformational leadership (Avolio et al., 1999). A mediational anal-
ysis by Babcock-Roberson and Strickland (2010) examined the impact of 
charismatic leadership style on organisational citizenship behaviours (behav-
iours that benefit the organisation despite not necessarily being formally 
required) and whether this relationship was mediated by work engagement. 
Charismatic leadership was related to greater work engagement in followers, 
which was in turn related to them being more likely to display higher levels of 
organisational citizenship behaviours. Results showed that this was a fully 
mediated model. Thus, charismatic leadership benefited the organisation and 
the individual worker. However, the percentage of variance accounted for in 
organisational citizenship behaviour by the model was relatively low (17%). 
Furthermore, the generalisability of the results is limited due to the study 
using a convenience sample of university students and the data being self- 
report. Given the low mean age of participants who were also studying at that 
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time, it is unlikely this sample are sufficiently committed to their jobs and saw 
it merely as a means to generate money while studying.

Leadership style is seen to exert an influence on follower job performance 
by increasing job resources, job crafting, and work engagement. In addition, 
leadership style is also seen to impact on well-being by influencing job 
demands, job strain, and self-undermining, which can also influence job per-
formance (Breevaart & Bakker, 2018). A number of studies provide evidence 
that transformational leadership is most likely to provide more job resources 
and decrease job demands (Breevaart et  al., 2014; Fernet et  al., 2015). 
Furthermore, use of positive leadership styles can promote seeing ones work 
as more meaningful, which has been shown to relate to greater work engage-
ment (Lee et al., 2017).

A further study with important findings regarding work engagement comes 
from Shirey (2009). The study examined 21 nurse managers in the US and 
using a qualitative research design. The study distilled key factors associated 
with positive and negative organisational cultures based on the American 
Association of Critical-care Nurses standards for healthy work environ-
ments—namely—“skilled communication, true collaboration, effective deci-
sion making, appropriate staffing, meaningful recognition and authentic 
leadership” (AACN Standards for Establishing and Sustaining Healthy Work 
Environments: A Journey to Excellence, 2005, 2016; Ulrich et  al., 2019). 
Shirey (2009) concluded that nurse managers receiving support in their roles 
were more optimistic and engaged, and that these provided benefits at all 
organisational levels as the effects cascaded throughout the organisation. In 
contrast, nurse managers reporting negative cultures showed exhaustion, 
often fighting the workplace culture to promote better practices resulting in 
disengagement and exhaustion.

Kim et al. (2018) examined the relationship between empowering leader-
ship (granting employees greater autonomy and providing support) and sub-
jective well-being in a large sample (n = 1225) of South Korean workers. They 
used social exchange theory positing that workplace relationships are pre-
served through meaningful exchange of rewards. The variables examined 
were—empowering leadership, perceived organisational support, perceived 
co-worker support, subjective well-being and work performance. Using hier-
archical linear modelling they found that empowering leadership was signifi-
cantly related to an increased perception of organisational and co-worker 
support. Furthermore, perceived organisational support was related positively 
to subjective well-being. However, modelling demonstrated that the effects of 
empowering leadership were mediated by perceived organisational and co- 
worker support. Critically, while empowering leadership was related indirectly 
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to improved subjective well-being this was not the case for work performance 
(Kim et al., 2018).

Effects of authentic leadership on employee job satisfaction and well-being 
have also been examined (Rahimnia & Sharifirad, 2015). This study investi-
gated 212 health care workers in Iran and examined the relationship between 
authentic leadership and three outcomes (job satisfaction, perceived work 
stress and stress symptoms) and whether this relationship was mediated by 
attachment insecurity. Results indicated that authentic leadership had direct 
positive effects on job satisfaction but indirect positive effects on perceived 
stress and stress symptoms mediated by secure attachment.

A further study investigated the relationship between stress and leadership 
and job satisfaction in 1973 nurses from 65 institutions (Bratt et al., 2000). 
Using multiple regression, they demonstrated that job stress explained 32% of 
the variance in job satisfaction, leadership explained a further 11%, group 
cohesion 6%. The authors conclude that job stress and leadership type are the 
most important variables contributing towards job satisfaction. The leader-
ship style deemed helpful was a participative and empowering towards follow-
ers, more common in positive leadership.

In two qualitative analyses, Cummings et al. (2010, 2018) examined the 
effects of leadership style on job satisfaction in nurses. In the first (2010) they 
examined 53 studies via content analysis. Importantly 24 studies indicated 
that positive leadership styles such as Transformational were related to greater 
job satisfaction. In contrast, ten studies found that task focused leadership 
related to less job satisfaction. They suggest that nursing environments should 
implement positive leadership to improve employee outcomes. The second 
review (2018) examined 129 studies and found that 52 studies again reported 
that relational leadership styles related to improved job satisfaction, and in 
contrast 16 reported task focused leadership to relate to less job satisfaction. 
Furthermore, the second study also found that 13 studies reported staff well- 
being and health to be higher where relational leadership styles were used by 
management and lower where dissonant or laissez-fair leadership styles were 
in use (Cummings et al., 2010, 2018).

Mauno et al. (2016) examined emotional labour (EL) and work engage-
ment in nurses. Emotional labour refers to professional expression of appro-
priate emotions when interacting with patients and staff (Hochschild, 1983). 
This can lead to negative outcomes as the expression of certain emotions and 
states must be suppressed. However, the authors suggest that certain coping 
resources can protect workers from the negative effects of EL if present. 
Suggested helpful resources are supportive leadership and good emotional 
regulation strategies. In the study on 3466 Finnish nurses, the potentially 
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buffering effects of compassion, transformational leadership and work ethic 
feasibility were examined. Results indicated that EL was related to lower work 
engagement; however, high work ethic feasibility buffered this relationship. 
Importantly transformational leadership did not act as a buffer and compas-
sion seemed to increase vulnerability in the face of high EL (Mauno 
et al., 2016).

Sow et al. (2017) examined leadership style, organisational culture and job 
satisfaction in the healthcare industry. They chose the healthcare industry as it 
is notable that less than 20% of the employees in these industries report being 
satisfied with their jobs (Allen et al., 2015). The authors suggest that two fac-
tors may positively impact job satisfaction and these are—transformational 
leadership and improving organisational culture. Organisational culture can 
be defined as belonging to four quadrants of the competing values framework 
(Quinn & Rohrbaugh, 1983), these are: externally focused and control ori-
ented, externally focused and flexible, internally oriented and control ori-
ented, and internally oriented and flexible. A great deal of work suggests 
workers prefer and report greater satisfaction where flexible structures operate 
(Breevaart & Bakker, 2018; Erskine & Georgiou, 2018). Thus, Sow et  al. 
(2017) examined 111 employees at 17 health institutions in the US. They 
measured transformational leadership, job satisfaction, and organisational 
culture. Results indicated that transformational leadership was positively 
related to increased job satisfaction. Furthermore, transformational leadership 
significantly predicted job satisfaction in regression models also including 
gender, race, and age, which did not significantly predict job satisfaction. 
Where organisational culture was examined as a predictor of job satisfaction 
it was found that externally focused cultures (whether flexible or not) both 
significantly predicted reduced job satisfaction. The final analysis examined 
both organisational culture and transformational leadership as predictors of 
job satisfaction. The main finding being that externally oriented cultures 
reduced job satisfaction and transformational leadership had no effect beyond 
that of culture. Therefore, the main message was to foster internally oriented 
cultures to improve healthcare workers satisfaction.

As consistently demonstrated by the literature, the impact of leadership 
style on workplace engagement and job satisfaction is critical to foster work-
place well-being. The evidence clearly suggests that positive leadership styles 
(transformational, ethical, servant, and empowering) are correlated with 
increased workplace engagement and that in general this relationship seems to 
mostly hold worldwide (Kim & Beehr, 2020; Li et al., 2021). However, lead-
ership style is not the only factor that can influence workplace engagement 
(Alam et al., 2022).
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4.3  Effects on Staff Turnover and Absenteeism

As can be seen from the literature reviewed in the previous sections, leadership 
styles and behaviours have an impact on staff well-being, stress, workplace 
engagement and satisfaction. While the literature has often focused on out-
comes significant to the individual, the following section will examine staff 
turnover and absenteeism which are both individually and organisationally 
damaging.

In a qualitative review of studies examining staff outcomes in healthcare 
settings, transformational leadership was found to be associated with increased 
staff well-being and reduced burnout. Transformational leadership was related 
to higher staff satisfaction than alternative leadership styles (laisse faire, and 
transactional) (Weberg, 2010). This qualitative review of studies examined 
non-randomised control trails. However, studies are now starting to manipu-
late variables experimentally (Lyons & Schneider, 2009) and reporting that 
transformational leadership benefits worker productivity and leads to percep-
tions of greater support. Furthermore, studies have reported that transforma-
tional leadership that is empowering is related to lower turnover (Force, 
2005). In health care nursing the follower’s perception of the leadership style 
has an impact on satisfaction with leadership. Transformative leadership dem-
onstrates better satisfaction ratings. This is critical as leadership satisfaction is 
one of the elements linked to nurse retention (Andrews et  al., 2012). 
Furthermore, Pishgooie et  al. (2019) report negative relationships between 
transactional and transformational leadership styles and intention to leave. 
Importantly the opposite relationship was found for laissez-faire leadership 
and turnover intention.

Ram and Prabhakar (2010) investigated the effects of leadership styles on 
job involvement and satisfaction, turnover and job stress in 310 employees in 
the telecommunications industry in Jordan. They reported that transforma-
tional leadership was significantly and positively related to work involvement 
and job satisfaction. Furthermore, it was significantly and negatively related 
to turnover intentions and job stress. However, transactional leadership was 
significantly and positively related to increased turnover intentions and 
increased job stress (albeit weakly). In addition, transactional leadership was 
significantly negatively associated with work involvement and satisfaction, 
although once again the correlations were much smaller than those found for 
transformational leadership. This suggests further evidence of the association 
of transformational behaviour with outcomes of significant benefit to workers 
and companies. This study considered job stress and turnover intentions as 
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separate outcomes. However, job stress is likely to impact on turnover inten-
tions. One study to examine the effects of job stress on turnover intentions 
was conducted by Elçi et  al. (2012). They examined the effects of ethical 
leadership on employee turnover intentions and whether this was mediated 
by stress in 1093 participants from 70 different companies. They argue that 
ethical leaders aim to promote ethical behaviour in their followers, which 
typically involves being honest, trustworthy, caring, encouraging effective and 
open communication and promoting ethical conduct. The results demon-
strated that ethical leadership was related to reduced stress and turnover inten-
tions. However, work stress was positively related to turnover intentions. 
Furthermore, the results showed that work stress mediated the relationship 
between positive leadership styles and effective leader behaviours (ethical) and 
turnover intentions. The authors conclude that ethical leadership may be a 
style of leadership that can simultaneously reduce follower stress and decrease 
turnover intentions (Elçi et al., 2012).

One important study investigated another potential factor that might 
increase turnover intentions. Thus, Apostel et al. (2018) suggested that being 
asked to undertake an illegitimate task (unreasonable or violating workplace 
assumptions) should increase turnover intentions. This question was investi-
gated in 235 German information technology workers. Results indicated that 
turnover intentions were generally increased in response to illegitimate tasks 
even when controlling for job satisfaction, time pressure and level of control 
over work. However, they report that appreciation of staff by leaders attenu-
ates the relationship between illegitimate tasks and turnover intention (Apostel 
et  al., 2018). Positive leadership styles are likely to lead to workers feeling 
more appreciated and therefore less likely to form intentions to leave.

The positive relationship between some leadership styles (e.g. laissez faire) 
and intention to leave has been shown to be mediated by less employee emo-
tional commitment to the organisation (Robert & Vandenberghe, 2022).

4.4  Effects on Burnout

Burnout has been conceptualised as occurring when an individual progres-
sively loses the ability to care about individuals they work with and the work 
itself in response to consistent stress over time (Maslach, 1978; Maslach et al., 
2001). There are three key dimensions of burnout: (1) emotional exhaus-
tion—where an individual feels they do not have sufficient resources to cope 
with the situation, feeling tired and drained; (2) cynicism—where the indi-
vidual progressively detaches from other people and their work due to their 
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negative attitude, often treating others more as objects than people; and (3) 
reduced personal efficacy—lack of work-based productivity and experience of 
personal incompetence with commensurate loss of meaning regarding work 
(Lee & Ok, 2012; Maslach et al., 2001; Maslach, 2003).

Many studies examining leadership and burnout had not focused suffi-
ciently on the dyadic relationships between leaders and followers with little 
appreciation of how leaders create effective groups (where identity becomes 
collective) and how this impacts follower well-being outcomes. Steffens et al. 
(2018) conducted a study designed to overcome some of the limitations of 
earlier studies, and therefore examined how leaders promote the development 
of a shared collective group identity and the extent to which this influences 
well-being outcomes such as engagement in work, burnout, and turnover 
intentions. The authors argue that shared identity should have many positive 
effects such as increasing the sense of belonging, and increasing the likelihood 
of social support and self-efficacy. Theoretically, the authors suggest this 
should lead to reduced burnout. This study examined this in two waves of 
data collection from 141 participants employed at a solar panel manufactur-
ing company in China. Data was collected via questionnaires measuring turn-
over intentions, burnout, work engagement and the extent to which leaders 
fostered team identity. Results indicated that leaders fostering group identity 
at time 1 predicted less burnout and greater work engagement ten months 
later at time 2. Further analysis indicated that the impact of leaders fostering 
group identity on intentions to leave were accounted for by the degree of 
burnout and work engagement. The authors therefore suggest that leaders 
promoting a sense of shared identity can lead to improvements in a variety of 
employee well-being outcomes (Steffens et al., 2018).

A study by Salem (2015) investigated transformational leadership, job 
stress and burnout in luxury hotels in Egypt via questionnaires. Results indi-
cated significant a negative correlation between job stress and overall transfor-
mational leadership. Furthermore, all subcomponents of transformational 
leadership (Idealised influence, Individualised consideration, inspirational 
motivation and intellectual stimulation) also correlated significantly and neg-
atively with job stress. Correlations ranged from −0.35 to −0.39. Additional 
analyses on burnout demonstrated that there were significant negative corre-
lations between overall transformational leadership (including all subcompo-
nents) and burnout with correlations ranging from −0.51 to −0.57. Although 
correlational, the results are in line with a wealth of evidence indicating nega-
tive associations between transformational leadership and both stress levels 
and burnout.
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Work stress is an important antecedent of employee outcomes, for exam-
ple, turnover intentions, and is also related to burnout (Smith et al., 2018). 
Smith et al. (2018) examined work stress, work-family conflict, safety behav-
iour, and burnout in US firefighters. The data indicated that both work stress 
and work-family conflict were antecedents of burnout. Furthermore, work 
stress was positively and significantly associated with work-family conflict. Of 
note, burnout led to reduced safety behaviour in firefighters. Although spe-
cific to firefighters it is likely the relationship between burnout and work per-
formance with regard to safety behaviour may be generalised to other 
industries. In short, once burnout leads to reduced care, this may impact on 
the safety of self and others.

A review of burnout in prison correctional officers using 43 studies across 
nine countries cited evidence of higher-than-expected burnout rates (Schaufeli 
& Peeters, 2000). Furthermore, rates of turnover, absenteeism, psychosomatic 
diseases, and negative job attitudes were higher than in other occupations. 
Importantly some of the key stressors identified could be related to manage-
rial style, for example, lack of autonomy, high workload, lack of variety and 
skill use, inadequate pay, and safety issues. The review highlights that improv-
ing the social work environment, human resource management, and profes-
sionalism would lead to reductions in negative employee outcomes. Critically 
these factors are all related to leadership style, and therefore, addressing lead-
ership style should reduce burnout.

Rivers et al. (2018) collected data from UK-based student unions examin-
ing effects of ethical leadership on workplace engagement and emotional 
exhaustion. Using a path modelling approach, they demonstrated that trust in 
managers led to greater work engagement and simultaneously reduced emo-
tional exhaustion (a subcomponent of burnout). Critically an antecedent of 
managerial trust was ethical leadership. Thus, ethical leadership can reduce 
emotional exhaustion and improve work engagement.

Jiménez et al. (2017) investigated and developed a new instrument (Health 
Promoting Leadership Conditions HPLC) to assess health promoting leader-
ship conditions. Seven key areas were identified as relating to a healthy work-
place, these were, health awareness, workload, control opportunities, reward, 
community, fairness, and value discrepancy. Using structural equation model-
ling the authors showed that all seven dimensions could be combined to a 
single higher order factor which the authors labelled health promoting leader-
ship. In addition, this factor was shown to have validity as all areas underpin-
ning it related significantly and negatively to stress (Jiménez et al., 2017).

In an important review of 27 studies in the literature Kelly and Hearld 
(2020) examine the effects of leadership on burnout and its components in 
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behavioural healthcare. They report that generally across the sample transfor-
mational leadership was negatively associated with emotional exhaustion and 
depersonalisation while simultaneously being positively related to personal 
accomplishment (Kelly & Hearld, 2020)

In a recent study Moriano et al. (2021) reconceptualised positive forms of 
leadership as providing resources which could help employees to cope with 
demands and stresses in the workplace. They term this as security providing 
leadership and argue it operates through two main routes: (1) as a contribut-
ing factor enhancing the sense of psychological safety, and (2) acting to reduce 
organisational dehumanisation or the sense that the organisation treats people 
merely as tools in the service of organisational goals (Caesens et al., 2017). 
The study from Moriano et al. (2021) investigated how leaders’ security provi-
sions in their model acted to influence burnout. Results indicated that psy-
chological safety and organisational dehumanisation did indeed mediate the 
relationship between positive leadership and burnout. Thus, positive leader-
ship contributes to workers feeling more like humans within a psychologically 
safe environment this in turn reduces burnout. Furthermore, Albendin-Garcia 
et al. (2021) also reviewed in detail 27 studies from the literature on burnout 
in midwives and concluded that the factors most protective against burnout 
were good leadership and using continuity models of care.

In conclusion stress is an important antecedent of burnout, and supportive 
leadership has been reported to consistently reduce the effects of burnout. 
However, once burnout develops, individuals and leaders disengage from the 
workplace and colleagues, making corrective interventions difficult.

4.5  Effects on Performance and Productivity

In an experimental study, Lyons and Schneider (2009) compared the impact 
of transformational, and two types of transactional leadership styles (transac-
tional management by exception and transactional by contingent reward) on 
multiple outcomes before and after a stressful task. They demonstrated that 
transformational leadership led to improvements in task performance com-
pared to transactional management by exception, but no difference between 
transactional by contingent reward. Furthermore, participants felt more 
socially supported when transformationally led than either transactional style. 
Task-specific self-efficacy was higher in followers of transformational leaders 
than transactional by exception, but it is unclear whether transformational 
produced reliable benefits above transactional by contingent reward. None of 
the leadership styles had an impact on positive affect. However, transactional 
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styles resulted in increases in negative affect although this was not found for 
transformational leadership.

Firth-Cozens and Mowbray (2001) presented a review of leadership style 
and quality of care in healthcare settings and report that leaders can influence 
the safety of the teams they manage. They cite evidence from the airline indus-
try showing that friendly, confident leaders had teams that made fewer error, 
and teams led by dictatorial leaders demonstrated higher error rates (Chidester 
et al., 1991). Of more direct applicability to healthcare, studies have found 
that teams with authoritarian leaders reported fewer medical errors whereas 
well-led, more relational teams reported more errors. However, these findings 
could reflect an underreporting of mistakes rather than improved perfor-
mance for authoritarian leadership (Edmondson, 1996, 2004; Firth-Cozens 
& Mowbray, 2001). What is clear is that stress in healthcare settings has been 
demonstrated to lower patient care and result in worse patient outcomes 
(Farquharson et al., 2013; Firth-Cozens, 2001). Firth-Cozens and Mowbray 
(2001) suggest transformational leadership may improve the situation but 
note that this leadership style is difficult to instigate in an industry where 
transactional practices are more common, because outcomes are often pre-
scribed in guidelines, targets are rigid and imposed from above, and account-
ability is paramount.

Findings from a recent study in the Indian IT industry also support this 
overall direction where they found that transformational leadership was 
strongly positively related to both team performance and organisational pro-
ductivity (Jaroliya & Gyanchandani, 2021). Despite being based on self- 
report survey data, it adds to the view that productivity can be enhanced 
through positive leadership. In a similar study also conducted in the IT indus-
try Syed et al. (2021) using qualitative methods report that transformational 
leadership was related to significant effects on employee performance. 
Furthermore, the findings suggested that in the fast changing IT industry it 
was important that transformational leadership stimulated innovation.

In a study examining effects of leadership on several outcomes, including 
productivity in the education ministry in Somaliland, results indicated that 
autocratic leadership was detrimental to departmental efficiency, leading to 
higher absenteeism and poor job satisfaction and morale. Importantly trans-
formational leadership and democratic and disruptive leadership models had 
opposite effects being significantly related to greater performance (Setiawan 
et al., 2021).

Somewhat strangely demonstrable effects on organisational or individual 
employee performance are less researched in the wider literature. However, as 
demonstrated in this brief review, where they are examined the effects are 

13 Leadership Styles: Work Stress, Related Outcomes and Health  



242

largely consistent with productivity enhancements being associated with 
transformational leadership and productivity being damaged by autocratic 
leadership styles.

4.6  Effects on Leader Health

While multiple studies reviewed above show effects of leadership on follower 
health, intentions to leave, absenteeism, burnout, and productivity, only a few 
studies have examined the effects of leadership style on health of the leader 
themselves. One notable exception comes from Weiss et  al. (2018). They 
examined the impact of authentic leadership on well-being in the leaders. 
Results indicated that authentic leadership benefitted leader well-being by 
reducing stress and increasing work engagement. Importantly these effects 
were mediated by follower interaction, with greater follower interaction lead-
ing to decreased psychological depletion in the leaders themselves. (Weiss 
et al., 2018). This was not found for laissez-faire leadership where follower 
interactions are already minimal.

In a review focusing on leader health while in a high stress role, Lovelace 
et al. (2007) suggest that leaders can benefit from encouraging self-leadership 
in followers—thus, the authors write: “A key aspect of this process is facilitat-
ing this capacity in others in order to reduce unnecessary demands on the 
leader” (Lovelace et al., 2007, p. 379). They advocate an empowering leader-
ship approach which has been shown by other studies to result in benefits 
(Kim et al., 2018). They further advocate principals which can help leaders to 
cope with the demands of a high stress role, such as, becoming physically fit 
and developing greater engagement with work (Lovelace et al., 2007). A more 
recent meta-analysis has demonstrated that managers with participative/rela-
tional leadership styles were beneficial to leader health whereas destructive 
and laissez-faire styles were detrimental to leader well-being (Kaluza et  al., 
2020).  Furthermore, studies have indicated positive relationships between 
leader well-being and follower well-being (Skakon et al., 2010). 

4.7  Detrimental Leadership Styles and Behaviours

Having reviewed the literature examining the impact of leadership styles on 
follower health and productivity, the following section will examine what has 
been shown to be detrimental and non-working. While peripheral to the 
main aims of this review, it is important to briefly examine which leadership 
styles and behaviours may specifically be detrimental to followers.
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This is important as workplace bullying has consistently been related to 
negative employee outcomes such as work estrangement, job dissatisfaction, 
exhaustion, turnover intentions, and social exclusion (Aquino & Thau, 2009; 
Bowling & Beehr, 2006; Nielsen & Einarsen, 2012; Glambek et al., 2015; 
Laschinger et al., 2012).

Kelloway et al. (2005) review evidence regarding poor leadership practices. 
The evidence highlights that abusive leadership practices are related to lower 
job satisfaction, helplessness, alienation, poorer physical and mental health 
and higher stress. These abusive practices include, non-contingent punish-
ment, punitive leaders that act aggressively, asking followers to work beyond 
their capacity, passive leaders, and those with inadequate leadership qualities.

Another form of detrimental leader behaviour is workplace bullying. 
Workplace bullying has also been related to multiple negative outcomes such 
as exclusion from work life (Glambek et  al., 2015) and job dissatisfaction 
(Park & Ono, 2017; Montano et al., 2017). Malik et al. (2018) define bully-
ing as “Bullying or belittling at workplace means niggling, insulting, neglect-
ing, negatively disturbing and manoeuvring someone’s work assignments” 
(p. 936). They examined the effect of bullying in 320 employees in the Punjab 
province. The study found support for a model whereby perceived psycho-
logical contract breaches mediated the relationship between bullying and 
increased turnover intentions and reduced organisational commitment (Malik 
et al., 2018).

Workplace bullying can arise in situations where leaders are not directly 
abusive. In a longitudinal study Ågotnes et al. (2018) investigated the role of 
laissez-faire leadership on workplace bullying in a sample of 1772 Norwegian 
workers. Laissez-faire leadership was a precursor to co-worker conflict, and 
co-worker conflict was related to greater bullying two years later. Thus, laissez- 
faire leadership increased the risk that conflict among workers would subse-
quently develop into full blown workplace bullying (Ågotnes et al., 2018). 
Furthermore, over a two-year period, poor leadership was shown to impact on 
the quality of the supportive workplace community and subsequent work 
engagement. Where these qualities have been shown to decrease, this results 
in an increase in the likelihood of workplace bullying (Francioli et al., 2018). 
Importantly, further longitudinal work suggests that a lack of supportive lead-
ership can have negative impacts on self-rated health at ten-year follow-up in 
males even when controlling for health at baseline and job strain, lifestyle, and 
socioeconomic status (Schmidt et al., 2018).

Hauge and colleagues examined a large sample of over 10,000 Norwegian 
employees across 685 departments in 65 organisations. The study was inter-
ested in how different leadership styles and role stress predicted the level of 
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workplace bullying. Results indicated that role ambiguity was not associated 
with bullying, but that leadership practices and role conflict accounted for 
40% of the variance in bullying. Supportive leadership reduced the incidence 
of bullying (Hauge et al., 2011).

Given the nature and scope of the evidence reviewed, one can conclude 
that it is important to train leaders to adopt a transformational approach, 
which has been demonstrated to result in salutogenic behaviours towards fol-
lowers (Nielsen & Daniels, 2012).

5  Conclusion

The present review has examined a wide variety of studies, reviews and meta- 
analyses all focusing on the effects of leadership style on several aspects of staff 
and corporate well-being, chiefly—stress, well-being, health, workplace engage-
ment, job satisfaction, burnout, performance, productivity, and leader health.

Several crucial conclusions can be made at this juncture. First the overall 
quality of the evidence is weak due to factors such as the mainly correlational 
nature of most of the work. Second, it is clear there are large degrees of con-
cept redundancy in the leadership literature. Third much of the literature and 
research designs are overreliant on self-report data collection. Having said that 
there are clear effects of leadership styles on outcomes that are evident. 
Although peripheral to the main aim of this review the strongest evidence 
exists for the almost ubiquitous detrimental effects of negative leadership 
forms. Thus, autocratic and laissez-faire leadership or those involving harmful 
practices such as bullying or harassment are all demonstrably related to more 
stress, less staff well-being and poor health. This in turn leads to more staff 
turnover, absenteeism, and burnout. In conjunction negative leadership styles 
are associated with less workplace engagement and job satisfaction. The per-
formance outcomes for individuals and the organisation can only be negative 
given the sheer amount of overall negative outcomes.

When it comes to what works the evidence although somewhat weak and 
plagued by conceptual redundancy is clear on many points. For example, if 
one accepts that the positive leadership styles discussed in Sect. 2 of this review 
realistically correlate at above 0.70 and encompass broadly similar forms of 
leadership with subtle differences, making conclusions becomes easier. The 
literature repeatedly finds positive leadership styles such as transformational 
to be related to less stress, absenteeism, burnout, and staff turnover. 
Simultaneously positive leadership styles are related to better staff health, 
well-being, productivity, and general engagement/satisfaction.
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Thus, in line with previous large-scale well-conducted literature reviews 
(Arnold, 2017) it is certainly the case that overall transformational leadership 
is associated with greater well-being and negatively associated with illness. 
Although the evidence base for effects of positive leadership forms on direct 
productivity outcomes is perhaps weakest, it would be obtuse to image that a 
healthier, more engaged and less stressed workforce could possibly produce 
worse outcomes in terms of productivity.
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14
Leadership Styles, Related Outcomes 

and Practical Suggestions

James Erskine and George Georgiou

1  Introduction

The previous chapter reviewed the evidence regarding the effects of leadership 
style on multiple employee and company outcomes. The outcomes were clear, 
there are issues regarding the quality of study designs and operationalisation 
of the key constructs such as how many leadership types there are. These 
issues weaken some of the arguments as does the overreliance on correlational 
methods and self-report data. Having said that, the literature is largely in 
agreement that negative forms of leadership (autocratic, laissez faire, punitive) 
are extremely detrimental to staff health and well-being. In addition, the 
literature is consistent in its demonstration that positive forms of leadership 
such as transformational and more relational leadership forms have consistent 
benefits which can be demonstrated via metrics such as reduced stress, burnout, 
staff turnover and absenteeism while simultaneously increasing well- being, 
productivity and work commitment.
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The purpose of the present chapter is to take the key messages resulting 
from the previous chapter and to distil these into practical advice for organisa-
tions, leaders and followers.

2  Key Advice for Organisations

As a priority, organisations should seek to address detrimental leadership 
practices first, before subsequently trying to instil positive leadership behav-
iours as the negative effects of detrimental leadership are larger than the posi-
tive benefits of supportive leadership on a variety of follower outcomes (see 
previous chapter). These supportive leadership styles should seek to foster and 
value relationships (customers, staff, management), autonomy, engagement, 
creativity, inspiration and authenticity. In most industries greater follower sat-
isfaction with leadership will result in a healthier workforce, which will in 
turn benefit the organisation.

Organisations may have positive leadership, but while this is necessary, it 
may be insufficient on its own to deliver optimal outcomes, if the overall 
ethos and culture is detrimental, toxic or resistant to new practice. Therefore, 
organisations need to enable systemic changes in their culture to be congruent 
with positive leadership. In addition, transformational leaders may not flour-
ish in “poor-fit” environments. It is appreciated that organisational change 
requires time, given the temporal nature of leadership development and 
change of culture, there may be short-term productivity or economic losses 
during the period of change or development (tension of economic return vs. 
change). However, in the longer term, these changes will increase employee 
well-being, productivity and ultimately profitability. Recent evidence demon-
strates that supportive leadership can lead to a more resilient workforce (see 
Chap. 13 of the present book; also Cooke et al., 2019).

Organisations should also take note of evidence suggesting the impact of 
leadership styles on different generations of workers. A study by Anderson 
et al. (2017) examined the effects of leadership styles on different generations 
of workers, comparing millennials and previous generations (Generation X, 
Baby boomers) in the workforce. A literature search identified several differ-
ences between millennials and previous generations such as a greater desire for 
supportive managers, a desire for greater work life balance and more thought 
regarding themselves in the workplace (Twenge, 2010; Twenge & Campbell, 
2009; Ng et  al., 2010). The authors review the evidence on five common 
leadership styles and examine how these fit with changing priorities with ref-
erence to millennial workers. They suggest that given millennials see work as 
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less central to their self-concept than the previous two generations (Twenge & 
Kasser, 2013) then they may struggle with transformational leadership style of 
trying to motivate individuals to be concerned with organisational goals and 
aspirations apart from their personal goals. The authors further suggest that 
the LMX model will be less impactful as millennials see building social 
relationships at work and teamwork as less impactful given their tendency to 
be more individualistic. Similarly, the focus of intrinsic values in authentic 
leadership may be less well received because of millennials greater focus on 
extrinsic rewards and individualism (Anderson et al., 2017; Kupperschmidt, 
2000). Organisations therefore need to consider the changing characteristics 
and needs of the younger workforce.

Another consideration facing both organisations and leaders represents 
digital transformation and technological shifts such as the move to more 
remote ways of working. These factors are crucial to consider as the world 
undergoes a digital transformation (Porfírio et al., 2021). Exactly how this 
transition is managed and orchestrated will have key bearings on staff well- 
being. Periods of transition are notorious for their disruptive potential on 
industry but also for their potential to destabilise well-being in the workforce. 
Porfírio et al. (2021) conducted a review examining digital transformation in 
47 Portuguese companies using multilevel modelling. The outcomes of rele-
vance to the current chapter concerned that they found leadership to have a 
crucial role in implementation chiefly in ensuring coherence to the compa-
nies’ mission and communicating this effectively. The paper was largely silent 
on how these transformations affect employee well-being. Therefore, it is now 
vital research starts to investigate the effect of digital transformation on new 
ways of working and employee well-being outcomes.

One study to investigate how workplace digital transformation may affect 
staff comes from Bregenzer and Jimenez (2021). They examined data from 
1412 employees in Europe via an online study looking at perceived risks in 
the workplace, leadership behaviours that promoted health, resources and 
work stress. They reported four factors of digital work to be related to higher 
work stress; these were: distributed teamwork, mobile work, constant avail-
ability and inefficient technical support. Importantly when examining the 
effects of leadership on these factors it was found that health promoting 
leadership could only reduce some of these stressors; thus, the authors suggest 
that leadership needs to adapt as the adoption of digitalisation progresses to 
make sure staff well-being is preserved.

At this juncture the advice for organisation could be summarised as fol-
lows: Tackle negative forms of leadership first with a view to making them a 
relic of the past, second instil positive leadership forms from the top down 
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and work on the organisational ethos to make sure it is receptive to these 
changes and that conflict is minimised. Following this organisation should 
instigate staff well-being interventions in line with the latest evidence. Finally, 
organisation should be focused long term on changes that will alter the work-
place radically and potentially permanently such as move towards more 
remote working and digitalisation. These must be embraced rather than 
fought and key systems put in place to take advantages of these shifts while 
considering how best to preserve staff well-being during the years of transition.

3  Key Advice for Leaders

For leaders, the outcomes are clear, abusive and laissez-faire leadership should 
be actively avoided and a move towards positive leadership styles should be 
encouraged. Transformational leadership is associated with best employee 
health and well-being outcomes (Skakon et al., 2010) and leader outcomes 
(Weiss et al., 2018). Furthermore, leaders should adopt a growth mindset as 
transformational leadership can be taught and developed (Barling et al., 1996; 
Kelloway & Barling, 2010; Kelloway et al., 2000; Tafvelin et al., 2019).

Even though leadership performance has been related to intelligence (Daly 
et  al., 2015), Mumford et  al. (2017) suggest key cognitive skills can also 
enhance the ability of leaders to effectively lead. Furthermore, they cite evi-
dence that these skills can be developed in adults (Mumford et al., 2017). The 
following skills were identified: defining the problem, goal analysis, constraint 
analysis, planning, forecasting, creative thinking, idea evaluation, wisdom and 
sensemaking. Therefore, leaders should aim to develop these skills.

Leaders that have a genuine regard for their own and follower’s well-being 
have been shown to maximise long-term productivity. Cared for staff perform 
at much higher productivity rates, take less time off and use less resources in 
terms of employee assistance programmes. Poor leadership practice leading to 
negative employee outcomes should not simply be ameliorated by employee 
assistance. Where possible, solutions should take the form of leaders becom-
ing transformational and authentic as a first priority. In addition, leaders 
should employ resilience training as a prophylactic strategy to avoid costly 
employee assistance programmes once staff start to show detrimental health 
outcomes. This will also moderate downstream consequences for the organ-
isation such as litigation.

Importantly where employees report that leadership supports health pro-
motion, they are more likely to participate in wellness activities, report lower 
stress and show more positive health behaviours. Therefore, leaders should 
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authentically implement employee well-being initiatives and show whole-
hearted support for these (Hoert et al., 2018). Indeed, modern reviews sug-
gest leadership and resilience are related to each other such that beneficial 
leadership styles build workforce resilience (Jones et al., 2020). However, sim-
ply sending employees to resilience training, including stress management 
programmes, which place emphasis on helping employees to deal with their 
stress, is only part of the solution. Sending employees to stress management 
interventions may be shifting the problem further down the line. Therefore, 
leaders should focus on reducing stress in the first place. Leaders should also 
look to reduce stress, change unmanageable workloads and increase auton-
omy in their staff. What is typically within the leader’s control is workload, 
but it is important to recognise workload per se is not the issue. The more 
pertinent issue is thankless work with low autonomy and little or no input 
from employees regarding how, where and why their work is done. Thus, lead-
ers can control the factors that have been shown to negatively impact employ-
ees’ health; these are: long work hours, work overload, lack of autonomy/
control over work, non-participative decision-making, poor social support, 
management and role ambiguity (Michie & Williams, 2003). Improvements 
in these areas will also lead to significant organisational benefits.

In addition, empowering employees leads to better workplace health well- 
being and productivity (Kim & Beehr, 2019). Huertas-Valdivia et al. (2019) 
demonstrate that this empowerment can be signalled through four dimen-
sions: “meaning (employees value their jobs), competence (employees believe 
they can perform job-related tasks with skill), self-determination (perception 
that one has some choice), and impact (belief that fulfilling the goal of a task 
will have positive results)” (p. 404).

One further intervention demonstrated to provide benefits to leaders con-
cerns the practice of mindfulness in leaders themselves. Urrila (2021) reviewed 
the evidence and found clear consistent benefits to leaders integrating mind-
fulness into their daily lives. The strongest evidence was for stress reduction in 
the leaders themselves.

Other key considerations relate to leadership during times of crisis. This 
has been highlighted by the recent Covid-19 pandemic. Wu et al. (2021) pres-
ent a systematic review of crisis leadership. This is important as crises (defined 
as unexpected events that capture attention of staff and leaders and are poten-
tially disruptive) may require different approaches to leadership. They exam-
ine the notion of crisis leadership and define it as the process by which leaders 
prepare for unexpected crises, navigate through the implications and develop 
through turbulent times. They reviewed 168 studies using bibliometric analy-
ses and found several conceptual clusters which were crucial to understanding 
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crisis leadership. These were: leader psychological and behavioural responses 
in crisis—this examined how leaders understood the crisis and the way they 
acted and responded to the risks and losses potentially present in times of 
crisis. It is important to note that the Wu and colleagues note how emotion is 
completely left out with the focus being firmly on cognitive and behavioural 
responses and suggest that its omission may be significant.

Strategic leadership in crisis—this cluster concerned questions regarding 
the characteristics and behaviour of top leaders and how they influence deci-
sions during times of crisis. The authors suggest adopting a process view of 
crises may be useful.

Gender in crisis leadership—this cluster was concerned with why women 
are more likely to be endorsed to be leaders in times of crises. Leaders being 
aware of the most up to date findings will prove beneficial.

Importantly research has demonstrated mixed effects with regard to leader-
ship training; thus, Kuehnl et al. (2019) examined 25 studies in a Cochrane 
review examining the effects of human resource management training for 
supervisors and its effects on the health and well-being of workers. This is a 
crucial endeavour as multiple sources of evidence indicate that the effects of 
work stress have been demonstrated to have numerous negative consequences 
for employee mental and physical health (Fransson et  al., 2012; Marmot 
et al., 2012; O’Connor et al., 2021). However, the review of Kuehnl et al. 
(2019) found little support for the interventions through training. In the 
authors’ own words: “we found inconsistent evidence that supervisor training 
may or may not improve employees’ well-being when compared to no inter-
vention” (Kuehnl et al., 2019, p. 2). It is worth noting that the interventions 
discussed by Kuehnl and colleagues were based on human resource managers 
and that there is independent evidence that training general managers to be 
more transformational can have health and safety benefits (von Thiele Schwarz 
et al., 2016).

One other key consideration concerns the recent shift to more remote 
working practices within most organisation both as a result of the global 
Covid-19 pandemic and as a result of technology and demographic shifts. At 
this juncture there is scarce literature regarding what optimal leadership in a 
remote context looks like. A review by Contreras et al. (2020) suggests that in 
order to remain competitive in remote work environments will require leaders 
to adapt by making the organisations structure less hierarchical and while 
maintaining concern for employee well-being. What is most certainly the case 
is that more research needs to be focused on the effects of leadership styles on 
employee health in times where more remote working practices are in effect. 
One important step in this direction was provided by Terkamo-Moisio et al. 
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(2022) who conducted a systematic review to examine evidence on remote 
leadership in the healthcare sphere. Outcomes demonstrated three main the-
matic outcomes one concerned improving the relationship between leaders 
and followers by maintaining trust and improving communication. A second 
theme concerned the importance of regular face-to-face meetings, the aim 
being to foster better communication and relationships. The third theme cen-
tred around the unique challenges associated with remote working. Key ques-
tions arising from the review concerned how to maintain a good working 
environment under remote working conditions. It is important to recognise 
that several dimensions of transformational/positive leadership models would 
be likely to enhance the ability of organisations to adapt to remote working. 
Chief among these would be heightened trust, better communications and a 
focus on maintaining quality leader-follower relationships based on authen-
tic care.

In conclusion, any leaders can implement everyday practical adjustments 
in line with transformational leadership principles. These could include: pro-
viding intellectual challenge, inspiration, valuing good work, making work 
interesting and communicating effectively.

4  Key Advice for Followers

It is important to develop the skills to recognise toxic environments and lead-
ers, with a view to either leaving (if no change is possible) or engaging and 
stimulating bottom- up change via highlighting problems authentically and 
potentially becoming transformational in their own right.

Followers should also consider developing personal resilience and the abil-
ity to tolerate ambiguity. O’Connor et al. (2018) examined tolerance of ambi-
guity (TOA) or the degree that employees are comfortable with ill-defined 
ambiguous situations. The authors developed a measure of tolerance of ambi-
guity in the context of work and found that TOA was related positively to 
strategic problem solving, leadership self-efficacy, creativity, participative 
decision- making, well-being and resilience. Furthermore, TOA correlated 
negatively and significantly with stress. Importantly TOA also predicted earn-
ing more. This study suggests that the ability to tolerate ambiguity is related 
to a multitude of positive dimensions of work functioning, making it a key 
variable that may exert significant effects on overall work performance. 
However, followers should note that by increasing personal resilience they 
may become susceptible to tolerating increasing workload stress or bullying 
which may prove detrimental. Followers should investigate whether any 
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leadership/resilience training they embark upon is evidence based and run by 
trainers with relevant experience and knowledge in that domain.

Followers should attempt to actively engage with leaders around shaping 
and designing their role and activities, as there is evidence that allowing 
employees to participate in designing their own jobs and roles relate to better 
well-being outcomes although further study is necessary as the ability to 
implement one’s own job design varies across roles and sectors (Bakker & 
Demerouti, 2017; Demerouti et al., 2019).

There can be little doubt that certain behaviours found in organisations 
have a detrimental effect on staff, for example—bullying, harassment and 
victimisation.

However, Aquino (2000) reported that an employee’s conflict resolution 
style and their hierarchical position have an impact on their perceived victimi-
sation. The conflict resolution styles associated with greater perceived victimi-
sation were high on obliging style and in positions deemed to be low on the 
organisational hierarchy. This suggests that learning to use more effective con-
flict management styles (fair and just, rather than domineering or submissive) 
may help lower rates of perceived victimisation. Indeed, the author states 
“employees would be well advised to avoid being overly conciliatory in their 
dealings with co-workers because it might lead others to perceive them as 
being easy targets of exploitation or mistreatment” (Aquino, 2000, p. 189). 
Other studies have reported that in medical academics those with a dominat-
ing or avoidant conflict resolution style were more likely to experience 
increased conflict at work (Friedman et al., 2000).

The main workplace characteristic related to harassment were the presence 
of other stressors. However, within followers the main antecedent or work-
place harassment was their level of negative affect, as higher levels of negative 
affect were related to greater workplace harassment, in a meta-analysis on 90 
studies (Bowling & Beehr, 2006). Therefore, followers should consider 
addressing issues of negative affect as soon as they become aware of them.

Another concept that is useful is organisational citizenship behaviour this 
refers to positive behaviours of individuals that they are not contractually 
obliged to undertake they are not their formal responsibility, yet they benefit 
the organisation overall. For example, helping colleagues with questions 
(Organ, 1988, 2018). Importantly data shows that transformational leader-
ship is positively associated with greater organisational citizenship behaviour, 
albeit often mediated through various routes (Krishnan & Arora, 2008; 
López-Domínguez et al., 2013; Purwanto et al., 2021).

Another recent ongoing shift in working pattern needs to be highlighted 
for followers. This concerns the recent large-scale shift towards greater remote 
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working. While this shift occurred in the context of the global Covid-19 pan-
demic this is not the only cause. As technological improvement has made this 
form of working much more feasible recently. Despite these large-scale 
changes in the nature of work little data exists to examine the effects of these 
changes on employee health. One recent review highlighted one particular 
leadership practice that could prove detrimental to staff well-being. Thus, 
Magnavita et al. (2021) term this potentially detrimental leadership style as 
intrusive leadership, defined as overloading employees with work and infor-
mation that may overspill into their domestic time, therefore intruding more 
into their personal lives. Furthermore, the authors present a study demon-
strating that intrusive leadership and working after hours were related to more 
work stress, anxiety and depression (Magnavita et al., 2021). Thus, the authors 
suggest a need to disconnect from work is of paramount importance and one 
that may become clouded as greater number of staff work from home.

5  Conclusion

In line with the former review by Erskine and Georgiou (2018) the present 
chapter examined a broader array of positive leadership styles and found sup-
port for them being implicated in a number of beneficial employee well-being 
and productivity outcomes. Transformational leadership style had the stron-
gest evidence base, but it leaves out some aspects that also benefit employees 
and organisation such as an orientation to authenticity and ethical consider-
ations. Once again, the simplest way to view this data as a whole is that fol-
lowers benefit from strong leaders, who act in accordance with their values, 
communicate clearly and inspirationally, are participative, are authentic, and 
think and act morally, with an orientation towards valuing people. Simply 
put, staff under the care of positive leaders, who feel valued, are healthier, 
more satisfied with work, take less time off and show greater productivity. In 
addition, these leaders themselves also demonstrate improved health. Where 
followers and leaders have better health and work-related outcomes, organisa-
tions should ultimately benefit.
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15
Occupational Training, Competencies, 

and Stress

Philippe Fauquet-Alekhine, Marion Buchet, Julien Bleuze, 
and Charlotte Lenoir

1  Introduction

In this chapter, we examine techniques that increase people’s stress levels. In 
this book, where the aim is to understand how to manage stress more effec-
tively, measure it and reduce it, why should we look at how to increase stress? 
The answer lies in the notion of habituation: as we shall see below, it is by 
getting the individual used to stressors that they will better know how to man-
age their stress level in real-world operating situations. Therefore, confronting 
the individual with stressors that mirror the operating situation in training 
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programmes will allow them to reduce the stressful effect of these factors. The 
“real operating situation” must be understood as the professional situation 
that generates a high level of acute stress for the individual whilst undertaking 
their job. These are therefore situations specific to the particular trade, with 
specific stressors linked with the profession. For example, for airline pilots, 
this may be the landing phase of the flight; for fighter pilots, this may be the 
evasive phase of missile avoidance; for nuclear reactor pilots, it may be the 
accidental starting phase following equipment failure; for the surgeon in the 
operating theatre, it may be the removal phase of a specific organ; and for the 
anaesthesiologist, it may be a difficult intubation of a patient. As some real 
operating situations are predefined and known to be stressful, they can be 
integrated into training programmes. Sometimes, the simulated situation is a 
pure fiction because it has not been simulated from direct operational experi-
ence and, yet, the teams must be prepared for this sort of situation; for exam-
ple, French nuclear power operations teams must be prepared to manage 
reactor meltdown without ever having experienced it.

This chapter is therefore interested in the simulation of stress for use in 
training people subjected to these types of real operating situations and in 
professionals facing high-intensity acute stress that they need to learn how to 
manage (see, e.g.: Sigwalt et al., 2020). For these types of occupation, training 
is generally based on the use of simulators most often referred to as “full scale” 
and “high fidelity.” Although these expressions are decried by some experts, 
they give a fairly precise idea of what they are. The term “full scale” refers to a 
simulator representing the workstation at scale 1 and the term “high fidelity” 
implies a high degree of technical and functional similarity between the simu-
lator and the actual workstation. The similarity with the real operating situa-
tion is not only the simulator but also the simulation situation: in fact, except 
for initial training, there is no added value in having a full-scale, high-fidelity 
simulator if the simulation is unable to account for the interactions between 
this simulator and the outside world at the workplace: in particular, the organ-
isation, the means of communication, interpersonal interactions (see Fauquet-
Alekhine & Pehuet, 2016: 2). However, as we will see in the following, it is 
not mandatory to have a full-scale, high-fidelity simulator in a simulation 
situation to help these professionals work stress management.

Simulation of stress in training situations presents two major difficulties. 
The first is associated with the simulation of stress at the desired level: simulat-
ing low-intensity stress does not train people to manage high-intensity stress. 
The scientific literature presents, in most cases, low-intensity stress situations, 
either because the stressors are ineffective, or because it is the focus of the 
research and therefore the stressors are chosen to generate this type of stress, 
or because the participants are not sensitive to the stressors that the research-
ers agree to implement. The second difficulty is related to the consequences 
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induced by stress: the stressors of the context induce stress but the context 
induces specific behavioural consequences. As illustrated by Fauquet-Alekhine 
(2012), captains who lead a ship to shore may be as stressed on a high-fidelity 
simulator as in the real operating situation, but behave completely differently 
in both situations: this behaviour is driven by the objective of the context. In 
the event that the captain docks the vessel on a simulator to obtain a qualifica-
tion, the objective is to carry out the activity by ensuring that each step is 
properly done and taking the time to check it; in this context, the quality 
factor is more important than the time factor; on the other hand, in a real 
operating situation, the longer it takes to dock the vessel, the more a queue of 
ships at the entrance to the harbour increases, which can lead to congestion; 
in this context, the time factor is more important than the quality factor as 
long as the safety of individuals and equipment is guaranteed. Thus, on a 
simulator, docking will take longer than in a real operating situation. However, 
the physiological manifestations of the captain may reflect the same level of 
stress in both situations. This shows that physiological manifestations of stress 
alone do not allow us to understand the consequences of acute stress (see the 
“two 3-D spaces model for short-term occupational stress” in Chap. 3 of the 
present book).

This chapter will therefore attempt to answer these two questions: how to 
generate acute stress of high intensity, and how to generate acute stress that 
can generate behaviour close to that expected in a real operating situation?

2  The Constraints of Simulation

2.1  Being in the Simulation

For learning to be effective, the simulation situation must immerse partici-
pants in a professional context with which they are part. Some trainers call it 
“entering the simulation.” The aim is to ensure that participants experience 
the simulated situation by forgetting that it is a simulated situation, that they 
experience it as if it were a real operating situation. This is only possible if the 
simulated situation and the associated scenario are professionally credible for 
the participants. Thus, experience shows that the proliferation of disturbances 
or constraints to generate stressors has a counterproductive effect because it 
helps to extract participants from the simulated situation: an excessive num-
ber of problems discredits the simulation. The formative and pedagogical 
objectives are then unlikely to be achieved.
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2.2  The Limited Time of the Simulation

Most simulation situations for training are limited in time from a few minutes 
to a few hours. This feature does not allow for long-term stressors such as 
fatigue.

Pilots of airliners or nuclear reactors, for example, undergo training ses-
sions by simulating for a few hours most of the time (Fig. 15.1).

However, simulations may last several days: response teams such as army 
commandos, firefighters, and the Nuclear Rapid Action Force (FARN, France) 
can be involved in multi-day simulation exercises, which allows for examining 
the effects of long-term stressors, including organisational (Fig. 15.2).

Fig. 15.1 Example of simulation training for the piloting of nuclear reactors (hour- 
based simulation)—control room in the 900MW reactor

Fig. 15.2 Example of simulation training context for the Nuclear Rapid Action Force 
(FARN, France; day-based simulation)—exercise at a nuclear site
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2.3  Simulation Training Principles

Simulation training meets a formative objective. The formative objective is 
the overall goal of the simulation training. It is broken down into pedagogical 
objectives, each of them related to specific skills. When the formative objec-
tive is stress management, the work activity chosen as support for the simula-
tion situation must be an activity mastered by the participants. This helps to 
decouple the difficulties related to technical skills from those related to the 
stressors. Choosing an unmastered work activity would be counterproductive 
at two levels: at the stress management level because participants would focus 
their attention and concerns on developing the technical skills necessary to 
carry out the activity with little receptiveness to stress management, and at the 
level of the development of technical skills that would be polluted by the 
effect of stressors, which would be tantamount to putting the participants in 
a situation of failure. For example, a future anaesthesiologist working in intu-
bation under stress on an operating theatre simulator must first know and 
have practised intubation in conditions that promote this learning, thus with-
out the stressor.

3  Generating Acute Stress

In order to know how to create high-intensity acute stress, it is first necessary 
to understand what generates it. To do this, looking at stress factors (or stress-
ors) is important. From this perspective, the dynamic approach to the trans-
actional model of stress is interesting (Lazarus & Folkman, 1984; Folkman 
et  al., 1986; see also Chap. 2 of the present book): Stress is a transaction 
between an individual and the context, a transaction associated with the indi-
vidual’s perception that external requests exceed capacities to respond, thus 
endangering the well-being of the individual. This leads to defining the 
stressor as an external factor perceived as challenging the individual’s capaci-
ties. Thus, we can discern among the potential stressors:

• any factor contributing to the perception of the difficulty of a task,
• any contextual factor unknown to the individual associated with the 

situation,
• any factor that may disturb or distract the individual from the activity he 

or she must perform in a situation, and
• any physical, physiological, or psychological factor that would reduce the 

individual’s capacities to carry out the activity in the situation.
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To illustrate this, we consider the example of a person who needs to take an 
academic oral exam. The fact that the subject matter is difficult or that the 
learning has not been optimal contributes to the perception of task difficulty. 
If the location of the examination is not previously known by the person and 
the examinatory board to perform the assessment is composed of individuals 
who are also unknown to the person, these contextual factors are stressors. If, 
during the exam, visual or auditory stimuli distract the person’s attention or 
concentration, such as students playing outside the exam room and being vis-
ible from the window or a phone repeatedly ringing, then these distractors 
can be stressors. Finally, if the person is tired, has slept badly, is constipated or 
has just had an altercation with a third party, then this helps to reduce the 
person’s ability.

Therefore, for an individual in a given situation, by listing factors likely to 
be stressors or resource factors for the individual, it is possible to make a prog-
nosis of increased or reduced stress for the individual in that situation depend-
ing on actions that can be implemented. First, factors are assessed in terms of 
“stressor,” “neutral” or “resource,” and then actions are considered to reduce 
the stress effect of the factors; they are then re-evaluated taking into account 
the effect of the actions (Fauquet-Alekhine et al., 2012). Using the simplified 
example of the student taking an exam, the list of factors and their characteri-
sation before actions (in parentheses) is as follows:

• matter is difficult (stressor),
• learning is not optimal (stressor),
• the person has taken courses on this subject (resource),
• the person has the support of friends before entering the examination room 

(resource),
• the person has the support of his family at home (resource),
• the place of the examination is a place unknown to the person (stressor),
• exam board members are unknown to the person (stressor),
• phone rings distracting the person (stressor),
• events seen through the window can distract the person (stressor),
• the person is tired (stressor), and
• the person slept badly (stressor).

Some of the stressors may have their effect reduced by certain adjustment 
actions of the person—for example, resting to avoid the effect of fatigue. The 
following list describes possible changes resulting from actions that could be 
implemented for the simplified example of the student taking an oral exam 
with, in parentheses, the characterisation of the post-action factor:
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• matter is difficult: no action (stressor),
• learning is not optimal: work more (resource),
• the person has taken courses on this subject (resource),
• the person has the support of friends before entering the examination room 

(resource),
• the person has the support of his family at home (resource),
• the place of the examination is an unknown place: to make a preliminary 

identification by visiting the place of the examination (neutral),
• the members of the jury are unknown to the person: no possible action 

(stressor),
• phone ringtones can distract the person: asks for phones to be turned off 

(neutral),
• events seen through the window can disturb the person: position them-

selves with their backs to the window (neutral),
• the person is tired: pay attention to physical exertion before the exam 

(neutral), and
• the person slept badly: no action because difficult to manage (stressor).

Where there is no associated adjustment action, the characterisation of the 
factor remains the same. When an action is supposed to reduce the stressor 
effect of the factor, characterisation most often turns to “neutral” because it is 
difficult to guarantee that the action could have reversed the effect of a factor. 
In the simplified example of the student taking an exam, the “work more” 
action reverses the characterisation of the “learning is not optimal” factor 
provided the work is sufficient; in the example, it is assumed that the student 
has the ability, the will and the time to optimise learning through personal 
work, which allows the reversal of the characterisation.

The method then consists of calculating the proportion of stressors, neu-
trals, and resources for each of the two situations (before and after actions) 
and comparing them on a three-pole radar diagram, known as the three-level 
qualitative scale, as shown in Fig. 15.3.

The comparison of trigons on the graphs clearly indicates a prognosis of 
post-action stress reduction since the trigon on the graph, known as the “stress 
trigon,” indicates a reduction of the “stressful” pole in favour of the “neu-
tral” pole.

Note that there is a combined effect of stressors as well as a contextual 
effect. In the simplified example of the student taking an exam, the “phone 
ringtones can distract the person” factor, when taken out of context, is not 
necessarily stressful. It is only because it is combined with other factors such 
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Fig. 15.3 Analysis by the “three-level qualitative scale” for the passage of an exam by 
a student: evaluation of the stressor of the situation before (a) and after (b) corrective 
actions is materialised by the change in shape of the stress trigon at the centre of 
the graph

as “matter is difficult” in the context of the examination that the factor “phone 
ringtones can distract the person” becomes a potential source of stress.

Fauquet-Alekhine et al. (2012) proceeded in the same way but with the 
opposite objective, that of constructing two experimental conditions involv-
ing individual psychotechnical tests: one in a low-stress condition and the 
other in a high-stress condition. To do this, they considered adjustment 
actions that convert neutral or resource factors into stressors and compared 
the distribution of factors from one condition to another on a “three-level 
qualitative scale.” The results obtained in their experiments validated the 
“three-level qualitative scale” prognosis of increased stress from one situation 
to another.

The transactional model, however, has a weakness in that it does not explic-
itly integrate the concept of interpretation. Indeed, the “perception of a stim-
ulus as a threat” does not explicitly mention the stage of interpretation that 
the individual can make of the perception of stimulus; in fact, it integrates it 
implicitly. However, the interpretation stage seen separately from perception 
is a fundamental approach because perception concerns the five senses and 
therefore is a physiological and cognitive process (thus partly mental), whereas 
interpretation is a mental process only. To illustrate the importance, let’s take 
the example of a passenger sitting on the train tapping his tablet with his fin-
gers. This auditory stimulus can be perceived by two persons around and 
interpreted differently to the point that for one, this stimulus is irritating and 
therefore stressful, while for the other, it is just a noise among the others and 
this stimulus has no stressful effect. The effect of the stimulus on the person 
therefore begins with perception and is extended by the person’s interpreta-
tion of that perception. In the example of the train, the perception of the 
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stimulus is the same for the two passengers, but the different interpretation 
makes it a stressor for one and not for the other.

Considering perception and interpretation separately also has the advan-
tage of easier identification of potentially stressful stimuli. The identification 
then directs one towards what the five senses, represented by the acronym 
VAKOG, can perceive:

• Visual: perception is done through the eye via sight.
• Auditory: perception is done through the ear via hearing.
• Kinesthetic: perception is done throughout the body and in the body 

through the innervation of organs and tissues (the perception of the door 
handle in the hand is an external perception, i.e., on the surface of the skin; 
the perception of a broken tibia and an internal perception, i.e., in the body).

• Olfactive: perception is made through the nose via smell.
• Gustative: perception is done through the mouth through taste.

Similarly, this approach facilitates the construction of stressful stimuli.
Creating a stimulus that calls on VAKOG for a stressful effect does not 

necessarily mean creating a threat perceived as such through one of the five 
senses; indeed, the stress-generating stimulus may have one or more of the 
following characteristics:

• threatening: the stimulus is interpreted by the person as a threat to physical 
integrity (e.g. risk of injury by scissors),

• disturbing: the stimulus generates a situation of discomfort for the person 
(example: a shrill, periodic beep that irritates the person), and

• distracting, disturbing in the sense of distractor: it is a matter of distracting 
the person by disturbing his attention in relation to the current activity 
(e.g. asking questions repeatedly to the person while trying to concentrate 
on reading an email).

Using the simplified example of the student taking an oral exam, the list of 
factors relating to VAKOG and their pre-action characterisation (in parenthe-
ses) is as follows:

• phone ringtones can disturb the person (stressful because it is disturbing),
• events seen through the window can disturb the person (stressful because it 

is distracting),
• the person is tired (stressful because disturbing), and
• the person slept badly (stressful because disturbing).
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This simplified example illustrates that the stimuli associated with VAKOG 
do not represent the bulk of stressors (only one third in the example), the oth-
ers being psychological or psychosocial.

In order to facilitate the identification of psychological or psychosocial 
stressors, it is possible to rely on a categorisation that helps it to be structured. 
The literature proposes various categorisations (see Chap. 10 of this book); we 
suggest using the one developed by Leka et  al. (2003) and Leka and Jain 
(2010), who constructed a classification of psychosocial stressors into ten 
categories:

• Workload and work pace
• Work schedule
• Job content
• Control
• Organisational culture and function
• Interpersonal relationships at work
• Role in organisation
• Environment and equipment
• Career development
• Home-work interface

For each category, the stressors identified by Leka et al. do not necessarily 
generate acute stress. As explained above, there is the combination effect of 
factors as well as contextualisation effects. For example, regarding the catego-
ries “Workload and work pace” and “lack of variety,” the stressor associated 
with repetitive work is unlikely to contribute to acute stress. On the other 
hand, combined with “time pressure” and “poorly adapted equipment” fac-
tors, it becomes a potential contributor to acute stress.

Table 15.1 provides examples of stressors for each category and identifies 
the stressor effect kinetics: short term or long term. A short-term kinetic about 
a stressor can be implemented in training by short simulation (hour-based 
simulation) unlike a long-term kinetic (day-based simulation). For example, 
the “time pressure” stressor can be short-term and long-term because it is 
always possible to find a task or part of a task more or less long for which time 
will be constrained. Conversely, the stressor associated with working shifts is 
difficult to simulate on training of a few hours and can therefore only concern 
the simulation over several days.

Some stressors are not usable in simulation because they are irrelevant (NR) 
or not applicable (NA). For example, the “career stagnation” stressor does not 
appear to be suitable (NA) in a simulated situation because it is not simulated; 
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Table 15.1 Examples of stressors for the categorisation of Leka et al. (2003) and Leka 
and Jain (2010)

Categories

Possible Cinetic 
of the Stressor

Simulation Options to Increase 
Stress Level

Short 
Term

Long 
Term

Workload and work pace
   Time pressure × × Limit the time to perform the task
   Machine pacing × × Increase the process dynamic
   Work over- or under-load × × Increase the workload (adding 

minor side tasks)
   Continually constraining 

deadlines
× Set short deadlines for tasks in a 

chain
Work schedule
   Inflexible or unstable work 

schedules
× Break down the simulation 

exercises during the day
   Night shifts, shift working × Plan shift simulation sessions
   Unsociable or long hours × Not recommended (pedogogical 

concerns)
Job content
   Short work cycles × Increase the process dynamic
   Lack of variety × × Increase the number of similar 

minor tasks (e.g. control, 
checklist)

   Skills underused NR NR Not relevant to generate stress
   Meaningless or 

fragmented work
× × Switch between several activities 

while not yet achieved
   Exposure to people × × Trainers may play the role of 

clients, partners, or colleagues in 
a face-to-face interaction or by 
phone

   High uncertainty × × Create disturbance due to 
equipment default/failure; 
change the goals

Control
   Workload: lack of control × × Increase the workload (adding 

minor side tasks)
   Decision-making: low 

participation
× × Trainers may play the role of 

authoritarian managers
Organisational culture and 

function
   Lack of agreement on 

organisational objectives
NR NR Not relevant to generate stress

   Lack of definition of 
organisational objectives

NR NR Not relevant to generate stress

   Low levels of support for 
personal development and 
problem solving

NR NR Not relevant to generate stress

(continued)
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Table 15.1 (continued)

Categories

Possible Cinetic 
of the Stressor

Simulation Options to Increase 
Stress Level

Short 
Term

Long 
Term

   Poor communication NR NR Not relevant to generate stress
Interpersonal relationships at 

work
   Lack of social support × × The trainer who plays the role of a 

colleague avoids providing the 
requested support

   Poor relationships with 
management

× × The trainer who plays the role of 
manager deteriorates 
relationships

   Interpersonal conflict × ×
   Isolation (physical or social) NR NR Not relevant to generate stress
   Harassment × × Not recommended (ethics 

concerns)
   Bullying × × Not recommended (ethics 

concerns)
Role in organisation
   Role conflict × × The task to be performed does not 

correspond to the trainee’s 
position

   Role ambiguity × × The task to be performed does not 
correspond to the trainee’s 
position

   Responsibility for people NR NR Not relevant to generate stress
Environment and equipment
   Excessive level of noise × × Act on environmental parameters
   Poor lighting × × Act on environmental parameters
   Uncomfortable 

environment, lack of space
× × Act on environmental parameters

   Poorly adapted equipment × × Provide inadequate equipment
   Deteriorated equipment × × Create hardware defects

NB: The “Career development” and “Home-work interface” categories are not 
applicable to generate acute stress in a simulation situation

the stressor “skills underused” does not seem relevant (NR) in a simulated 
situation because it would generate boredom rather than stress. Some stressors 
are not recommended because they conflict with certain ethical or pedagogi-
cal provisions. For example, the “harassment” stressor seems difficult to imple-
ment without undermining the ethical principle that people’s dignity and 
health should be preserved; similarly, the “unsociable or long hours” stressor 
resulted in prolonged simulated situations of participants; for example, it 
reduces their ability to learn and is educationally counterproductive.
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4  Difficulty in Generating High-Intensity 
Acute Stress Conditions

The stress tests applied in experiments in the scientific literature to generate 
acute stress usually cause low-intensity stress. Fauquet-Alekhine et al. (2016) 
noted that most stress tests generate heart rate (HR) variability between 1 and 
4. HR variability is one of the most reliable physiological measures of acute 
stress (see Chap. 5 of the present book); it is the ratio between low and high 
heart rate. In the scientific literature, stress conditions with the highest values 
of HR variability are generally associated with full-scale, high-fidelity simula-
tions of professional activities. The highest values are rarely achieved in simu-
lation, in the order of 8 for an average heart rate value around 100 bpm, while 
real operating situations can lead to values equal to 151 bpm (see, e.g.: Clarke 
et al. (2014) or Baker et al. (2017) analysing physicians managing critical situ-
ations in real operating situations).

At least two explanations can help to understand the difficulty of simula-
tion in reproducing the acute stress of the real operating situation. The first is 
the design of the simulation situation for which potentially stress-generating 
factors have been mis-identified or misused. The second relates to the profes-
sionalism of the trainees in the simulation situation; most of the time, stress 
management is being worked on simulated situations associated with known 
professional activities; this is done to focus the training session on a reduced 
number of formative objectives; trainees are thus confronted with a situation 
for which they have been trained and many stressors have a lessened effect as 
the habituation process is already advanced when facing the stressful simu-
lated situation.

There may also be confusion between “putting participants under stress” 
and “putting participants in difficulty.” Experience shows that some trainers 
think that working on increasing the effect of stressors is exactly equal to work-
ing on increasing the level or the number of simulated difficulties. Observing 
such training sessions has shown that working on difficulties instead of stress-
ors may put participants in a situation of failure as well as trainers.

In such conditions, trainees think that their lack of success in achieving the 
tasks during training is due to the accumulation of difficulties (most of the 
time: numerous technical problems). While trainers think that it is due to 
acute stress. When debriefing the training session, there is usually confronta-
tion between trainers and trainees, the former trying to explain the effect of 
stress on performance, the latter denouncing “an incredible number of techni-
cal problems that would never had happen in real life.” In this context, the 
training session has little chance to be successful.
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5  Generating the Behaviour of the Actual 
Operating Situation

Given what is written above, it is clear that acting on the effect of stressors has 
multiple aspects and combinations that would be illusory to intend to fully 
describe here. For this reason, this chapter has chosen to illustrate using practi-
cal cases how trainers try to create a simulated situation under intense acute 
stress as part of training or professional training and to discuss its limitations.

Obtaining the simulated situation is based on the recommendations out-
lined above. As reported in the introduction, it is unlikely that the behaviour 
of the participants in the simulated situation would be identical to that 
adopted in the real operating situation. However, the use of high-fidelity, full- 
scale simulators and the creation of a scenario based on operational experience 
allows us to get as close as possible to the context of the real operating situa-
tion. While the behaviour of the participants is not that of the real operating 
situation, the habituation process is nevertheless effective. As a result, partici-
pants are well prepared for the management of stress in a real operating situa-
tion by reducing the effect of stressors. This contribution is supplemented 
during the debriefing of the simulation session by discussions between the 
trainer and the participants regarding the effects of stressors on their perfor-
mance and on the management of the situation. This debriefing is an oppor-
tunity for participants to develop strategies or simply find solutions to manage 
the stress generated by the context of the situation.

5.1  Anaesthesiologist in the Operating Theatre

 Description of the Simulated Situation

The residents of the hospital in Angers (France) are summoned to simulation 
sessions to train to manage crisis situations on a full-scale simulator (a con-
nected manikin simulating breathing and heart rate, managed by computer 
and installed in an operating theatre). In the example chosen to illustrate a 
case of application relating to the training of physicians, each scenario involved 
an anaesthesiologist and one or two specialised nurses to manage a difficult 
situation that could be: cardiac arrest of the patient during spinal anaesthesia, 
difficult intubation during a general anaesthesia, an anaesthetised patient 
developing a laryngospasm, the coma of a patient suffering from a trauma. 
Each scenario could end with the loss of the patient, a situation unacceptable 
to the medical team (Berton et  al., 2015). The simulated situation lasted 
about 15 minutes (Fig. 15.4).
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Fig. 15.4 Simulator for the training of anaesthesiologists at the University of Angers 
(France)

The formative objective was to enable the team and each individual in the 
team to identify the strengths and weaknesses associated with the stressful task 
and thus to improve their collective performance.

 Identifying Stressors and Actions to Increase Their Effects

The “three-level qualitative scale” was applied. Two factors mainly contributed 
to increased physician stress:

• the fact that the medical team did not know the difficulty they were going 
to face, and

• uncertainty about their ability to make the right diagnosis in relation to 
this difficulty.

One action of the trainers helped to increase the effect of the second 
stressor: a slow return of the patient’s physiological parameters to the normal 
or stabilised state.

 Effect Obtained and Opinions of Participants

Psychological stress was self-assessed by means of the Appraisal of Life Event 
Scale (ALES) just after working with the manikin simulator (the scale was 
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elaborated and validated by Ferguson et al. (1999)). The questionnaire con-
sists of 16 adjectives self-rated by the participants on a six-level Likert scale 
coded from 0 to 5 (from “not at all” to “extremely”): ten adjectives are associ-
ated with a perception of threat, constraint, or loss; the other six are associated 
with the perception of challenge or excitement. Regarding the perception of 
threat, constraint, or loss, the average score of the physicians was 
QALES(N = 45) = 23.45 and QALES(N = 45) = 23.43 for the nurses on a scale 
from 0 to 50. By comparison, students taking an oral exam would have a score 
above 30.

During the debriefings, participants reported that they perceived intense 
acute stress during the simulated situation. However, the values of the ALES 
scores suggest that the intensity of stress was moderate. This finding was made 
in other medical simulation situations compared to real operating situations: 
Baker et al. (2017) found that the physiological measurement of stress showed 
very different levels for these two conditions, the simulated situation having a 
significantly lower level of stress than that of the real operating condition.

During the simulated situation, the trainers did not choose to act on stress-
ors related to VAKOG in order to preserve the ecological character of the 
simulated situation (i.e. preserve the credibility of the simulation in relation 
to reality). The trainers could have acted on organisational factors but, again, 
excessive disorganisation would not have reflected reality.

The simulated situation and its debriefing allowed participants to work on 
what facilitates the management of this type of stressful situation such as 
operational communication with other team members, physician leadership 
and task distribution, the physical positioning of the physician in relation to 
the rest of the team in the operating room.

5.2  Nuclear Reactor Pilot

 Description of the Simulated Situation

A nuclear reactor is operated from a control room and involves a team of 
about 15 people, three of whom are permanently assigned to the management 
of the control room: they pilot the nuclear reactor; one is called a “unit pilot” 
and the other two are called “operator.” Once a year, the reactor is in outage 
for a period of several weeks. The outage activities in the field are numerous 
and generate a large amount of work for the pilots in the control room. The 
Chinon Nuclear Power Plant Operations Department has requested the 
development of a high-fidelity, full-scale control room simulation session to 
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train pilots to manage these organisationally highly disturbed and stress- 
causing situations (Fig. 15.1).

In this work configuration, the unit pilot and operators are in the control 
room to prepare and manage field activities carried out by technicians; The 
unit pilot supervises these operations and distributes the tasks; the managers 
are likely to express requests for activities and go to the control room to do so; 
representatives from other departments of the nuclear power plant can also 
contact the control room by phone to ask for clarification where to adjust 
certain activities they are in charge of; sometimes they can also go to the con-
trol room. All of these activities require the consultation of many documents 
in the form of binders that are arranged on the desk in the middle of the 
control room and overlap. The simulation training session therefore replicated 
this organisationally disturbed context in the control room. The scenario 
involved five people (the three pilots and two managers), the rest of the team 
being simulated by the trainers. The simulated situation lasted 3 hours.

 Identifying Stressors and Actions to Increase Their Effects

The “three-level qualitative scale” was applied. Five factors mainly contributed 
to increased pilot stress:

• a change in strategy for the operation of the reactor, involving a reschedul-
ing of operations and an adjustment of the control room parameters;

• workload;
• the periodic solicitation of pilots by the management of the operating or 

maintenance departments;
• telephone solicitations from operating or maintenance engineers or tech-

nicians; and
• the appearances of alarms to be managed by the pilots in the control room.

Six actions of the trainers helped to increase the effect on the stress of 
the pilots:

• the increasing workload over time: activities were added to the programme 
presented to pilots at the beginning of the session;

• the periodic solicitations of pilots by the managers; solicitations became 
more pressing and inappropriate after the second third of the simulation 
time (this on the request of the trainers according to the scenario);
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• direct solicitation of pilots by department representatives when they should 
have gone through pilots’ management (the role of department representa-
tives was played by trainers in accordance with the scenario);

• an actor entering the control room, playing the role of a technician in a 
maintenance department in order to disrupt the work of pilots by request-
ing permissions for specific activities, signing documents, and managing 
the slippage of activities to the schedule impacting his work schedules;

• the increasing frequency over time of telephone solicitations from operat-
ing or maintenance technicians; and

• the increasing frequency over time of alarms to be managed by pilots in the 
control room.

The formatting goal was to enable the team and each individual in the team 
to identify the strengths and weaknesses associated with carrying out stressful 
activities and to find strategies to withstand the pressure of external pressures 
in the control room.

 Effect Obtained and Opinions of Participants

The stress level of the pilots was assessed using the ALES questionnaire as for 
anaesthesiologists. Three sessions were held. The overall average score was 
QALES (N = 9) = 13.44,for the unit pilots QALES (N = 3) = 22, and for operators 
QALES (N = 6) = 9.16. It is clear that the perceived stress was not high intensity. 
However, the intensity of stress was managed by the trainers in order to con-
tinuously increase the effect of stressors throughout the simulation. One of 
the findings is reassuring because it shows that pilots are well trained to man-
age such stressful situations, which ensures the safety of nuclear facilities. A 
hypothesis associated with low stress levels leads to the assumption that the 
stress level of the simulated situation is probably much lower than that of the 
real operating situation.

Unlike anaesthesiologists, the trainers chose to act on VAKOG stressors 
(phones, alarms).

The simulation situation and its debriefing allowed participants to identify 
and anchor in their professional practices what allowed them to manage such 
a situation. Participants felt that the simulated situation was interesting and 
very close to the  real operating situation.
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5.3  Fighter Pilot

 Description of the Simulated Situation

Simulator training is an integral part of training any airplane pilot, whether 
civilian or military. The simulator allows the learning of the procedures of 
normal situations that are repeated until they are sufficiently assimilated 
before the start of the progression in flight. The simulator is also used for 
learning and carrying out emergency procedures that are sometimes impossi-
ble to work on in a real flight such as losing the engine on a single jet -reactor 
or engagement by a missile, for example.

Simulator sessions are also used for competency assessment, which is regu-
lar and mandatory throughout the career. Thus, the simulator is usually asso-
ciated with a rather significant intrinsic stress in relation to the professional 
stakes it represents, especially at the beginning of a career. However, it remains 
difficult to simulate the variety of stressors that exist in real operating 
situations.

 Identifying Stressors and Actions to Increase Their Effects

For the fighter pilot, the stressors are specific and varied (see, e.g., the review 
of Campbell & O’Connor, 2010). The nature of the stress associated with the 
combat situation, and in particular the possibility of physical impairment, 
was detailed by Orasanu and Backer (1996). It is obviously difficult to repli-
cate in a simulated situation. Johnston and Cannon-Bowers (1996) identify 
situations with low demand for attentional resources as stressful. It is quite 
complicated to simulate them given the cost of using the simulator and crew 
schedules. In any case, it is important to know and manage stress-generating 
situations and therefore to train the pilots: Bray et al. (2001: 397) noted that 
“both military women and men are exposed to a wide range of stressor events 
as a part of military training and work assignments. […] The link between 
perceived work-related stress and impaired functioning on the job is well- 
documented, demonstrating the classic inverted U-shaped relationship 
between stress and performance. That is, employees who experience a moder-
ate degree of job stress perform their jobs most efficiently, while those who 
experience either low or high work-related stress show reduced work efficiency.”

First of all, the integration of stress in a simulated situation is not the main 
objective in military aeronautics. There are situations in crew training where 
stress habituation is worked on more or less directly. For example, it can occur 
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on survival courses. One of the main objectives of the simulator is to acquire 
new skills. On the other hand, it is important, particularly in the context of 
the implementation of emergency procedures, that crews maintain some con-
trol over the impact of stressors on their work in order to avoid the deteriora-
tion of their performance in the management of the situation.

One of the factors that adjusts the pilot’s stress intensity is the workload. It 
is possible to handle the workload via the difficulty of the assigned mission 
but also through breakdowns or the accumulation of failures that will be initi-
ated in the scenario of the situation simulated by the simulator instructor. 
Breakdown training sessions allow this adjustment of the workload: in the 
scenario, the instructor has to foresee many breakdowns corresponding to a 
high workload, and to adjust the number of breakdowns during the training 
session according to the desired workload; for example, if ten breakdowns 
correspond to a heavy workload in 1 hour of simulation, the instructor can 
choose to engage only three breakdowns to generate a normal workload, or 
only one for a light workload. The loss of control of the situation as a result of 
poor management of the attentional load or the erroneous mental construc-
tion of the situation are two elements that appear in a number of incidents or 
accidents; working on these two aspects in the simulator not only increases 
crew management capabilities and works on cognitive strategies for situational 
analysis and control, but also allows them to recognise the feeling associated 
with the emergence of stress. The armies were thus interested very early in the 
need to offer training programmes specific to the management of stress called 
Stress Exposure Training or Stress Inoculation Training (Robson & 
Manacapilli, 2014), as evidenced by the article by Johnston and Cannon- 
Bowers (1996). Experiments are also being carried out to improve training 
(e.g. Lefrançois et al., 2009; Fornette et al., 2012).

 Effect

There is little doubt regarding the benefits of training through intense stress 
simulation: many scientific results show that pilots improve their stress man-
agement and also their performance under stress (e.g. Fornette et al., 2012; 
McClernon et al., 2011; Otsuka et al., 2006). For example, pilots trained in 
simulator for stress management have a more flexible operation of their air-
craft (McClernon et al., 2011).

However, numerous studies have shown the importance of predispositions 
for pilot stress management (Campbell, 2006) emphasising the importance of 
recruitment selection (see Chap. 16 of the present book).
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5.4  Pilot of Robot on Accident Response

 Description of the Simulated Situation

The INTRA robotics group is a corporate interest group created by Electricité 
de France (EDF), the Atomic Energy Commission (CEA) and Orano (for-
merly AREVA). INTRA robotics (in French: Groupe d’INtervention 
Robotique sur Accident, meaning Robotics INtervention Group on Accident) 
aims to intervene in accidents or incidents mainly nuclear with irradiation or 
contamination involving the intervention of robotic means in place of 
Human. The goal is to preserve human health. To do this, INTRA is equipped 
with small robots (300 kg; Fig. 15.5a) capable of intervening inside buildings 
as well as drones (Fig. 15.5b) and larger robots (several tons; Fig. 15.5c) capa-
ble of intervening outdoors over long distances, about several kilometres. The 
group acts as a priority for parent companies and can in exceptional circum-
stances be made available to other government agencies.

Simulation training on the performance of pilots under stress is therefore 
fundamental for two reasons: the first is that pilots will necessarily be sub-
jected to acute stress of high intensity in real operating situations, the second 
is that the pilots have never faced this type of situation since, fortunately, 
there has not yet been a nuclear accident in France.

Here we present one of the many simulation situations developed at 
INTRA robotics (Fauquet-Alekhine et al., 2021). The aim was to carry out a 
visual and radiological reconnaissance mission in a nuclear power plant build-
ing believed to be contaminated as a result of a leak of radioactive products. 
This recognition was made with the help of a small robot equipped with 
crawler tracks. The robot had to advance to a water pipe connection system so 
that another team could intervene there with knowledge of radiological haz-
ards and potential obstacles (the connection of the pipes was not part of the 
scenario as it involved teams outside INTRA robotics). The simulation sce-
nario began when the team gathered for an intervention briefing, was extended 
by equipment preparation, car transfer to the intervention site, robot recon-
naissance, and then ended with the return to the INTRA robotics base with 
the undressing and decontamination phase. The simulation lasted 1 hour to 
1.5 hours. It involved a response manager, an expert engineer responsible for 
radiation protection, and two pilots.

The formative objective was to enable the team and each individual in the 
team to identify the strengths and weaknesses associated with carrying out 
this recognition activity under stress and implementing the necessary proto-
cols to preserve people and equipment from irradiation and contamination.
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Fig. 15.5 (a) Example of an indoor robot (unmanned ground vehicle); (b) example of 
a drone (unmanned aerial vehicle); (c) example of an outdoor robot
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 Identifying Stressors and Actions to Increase Their Effects

The “three-level qualitative scale” was applied. Three factors contributed to 
the pilots’ stress:

• the intervention site involved the right-angle landing climb of stairs by the 
tracked robot, which presented a particular difficulty of steering;

• the potentially contaminated and irradiating nature of the site required 
team members to wear an CBRN outfit (Fig.  15.6), which constrained 
their movements, reducing the ability of the pilots to drive the vehicle to 
the intervention site (Fig. 15.7) and to direct the robot (Fig. 15.8); and

• the simulation situation was based on an irradiation and contamination 
simulator, which challenged the team in terms of the radioactive dose 
absorbed by the team members and the surface contamination on the 
clothing and skin.

The actions of the trainers helped to increase the effect of the stress of the pilots:

• the intervention site was adaptable by trainers who could add obstacles to 
the robot’s planned route,

• simulated irradiation could be adjusted remotely and could be increased or 
reduced by trainers,

• trainers could simulate powder-deposit contamination on the team’s suits 
and/or equipment, and

• trainers could act as external persons who wanted information about the 
activity and contacted pilots by radio or telephone.

This last action was implemented sparingly because the trainers felt that 
this would hinder the achievement of the formatting objective.

If the main hazard cannot be simulated for this type of training (i.e. exposed 
personnel to real radiological hazard), a secondary hazard can be incorporated 
into the exercise: that associated with the loss of the robot. The loss of the 
robot can occur in two ways: either by the robot falling down on the stairs, for 
example, or because the robot has been advanced in galleries where it gets 
stuck mechanically or by losing the control signal where it is then impossible 
to get it back. This secondary danger is still being implemented in a limited 
way. For example, regarding the risk of the robot falling, all precautions are 
taken to avoid this extreme situation because the cost of a robot ranges from 
tens of thousands of euros to several million euros. As a result, the loss of a 
robot in training would raise the cost of this training in a way that is not 
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Fig. 15.6 Pilot in CBRN outfit

financially acceptable (Kessler & Fauquet-Alekhine, 2019; Fauquet-Alekhine 
et al., 2023). In addition, the loss of a robot would compromise the opera-
tional readiness of the INTRA robotics group whilst rehabilitating the equip-
ment, which is also unacceptable.

 Effect Obtained and Opinions of Participants

The stress level of the pilots was assessed only in interview during the collec-
tive debriefing of the simulated situation: according to the participants, the 
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Fig. 15.7 Drivers in CBRN outfit travelling by car

perceived stress was low intensity. Participants explained this perception 
through experience with this type of situation during training exercises. 
Participants also stated that any exercise would never generate the stress that 
real contamination or irradiation could induce, such as in the Fukushima 
accident (Japan, 11 March 2011). This can be explained by the fact that irra-
diation or contamination are invisible, unlike fire flames, for example. The 
radiological risk is devoid of stimulus that could generate stress through the 
awareness of an imminent hazard.

The simulation situation and its debriefing allowed participants to identify 
and anchor in their professional practices what helped them to achieve their 
objective of visual and radiological reconnaissance while reducing exposure to 
irradiation and contamination. Participants felt that the simulated situation 
was interesting and related to the reality of their profession.

6  Ethics: Precautions

Simulation situations designed to place people under stress offer opportuni-
ties that are necessarily limited by ethics. In the context of vocational training, 
there is no question of undermining the physical or psychological integrity of 
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Fig. 15.8 Pilots in CBRN outfit piloting the robot

individuals or their dignity. This prevents participants in the simulation train-
ing from leaving the training sessions in a destabilised psychic state, or even 
having suffered psychological trauma. During the debriefing of the training 
session, the trainers must make it sure. The debriefing of the training session 
through the simulation should incorporate the objective of freeing partici-
pants from the stresses associated with the stressors to which they were 
exposed.

Beforehand, in order to prevent any such future difficulties, requiring the 
advice of an ethics committee can be beneficial as it allows a critical analysis 
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of the simulation situation envisaged by people distanced from the formative 
objective and industrial concerns, and allows one to obtain recommendations 
on the sensitive points.

For the same reasons, in certain circumstances, it is recommended to prac-
tise this type of experiment with the help of specialised support. The aim is to 
ensure that the physical and mental integrity of the participants will not be 
limited. This can be done via a health questionnaire that can be developed 
with the help of a psychologist and/or a physician.

In addition, acting on the effect of certain stressors can be a regulatory 
problem. For example, increasing working hours to generate fatigue may be at 
odds with labour regulations that impose a maximum daily working time in 
some countries.

7  Conclusion

Preparing professionals through simulation to manage situations that induce 
acute stress of high intensity can be done by implementing intervention con-
ditions close to the real operating situation. Indeed, with the experience and 
accumulation of training, professionals develop a habituation ability to stress-
ors that, combined with the stress management techniques taught to them, 
allows them to act mostly serenely in a simulation situation regardless of the 
level of fidelity of the simulator. However, the main stressors of the real oper-
ating situation are difficult to simulate during training: this is the case of the 
enemy ready to kill for the fighter pilot, for example, or that of the robot pilot 
in the event of a nuclear accident with high level of irradiation and contami-
nation. So, trainees are well aware that the main danger is not present during 
simulation training.

One way to get training closer to the real operating situation would be to 
generate a real stressor associated with the main hazard, which would no lon-
ger make sense because either the situation would leave the field of simulation 
and enter the field of the real operation, or the situation would put the 
response teams in physical or psychological danger. However, increasing stress 
by the reality of a secondary danger is possible. This is the case for fighter 
pilots (reality of the ground in flight exercise), paratrooper commandos (real-
ity of the fall), pilots of intervention robots in certain exercises (reality of the 
loss of the robot by fall or blocking in inaccessible area).

Another way to achieve such a goal would be to make participants believe 
that the simulation situation is a real operating situation. For example, mak-
ing INTRA robotics pilots believe that they are responding to a real major 
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nuclear accident situation. However, there are at least two challenges to this 
option. The first is that a major accidental nuclear situation would give rise to 
information by the media that would be difficult to simulate; pilots would 
therefore quickly become aware of the deception. The second is ethics: it is 
customary to always tell accident responders whether it is an exercise or not. 
One reason is that, in the event of a real accident, a total commitment is 
expected of stakeholders, exceeding what could be done in a training situa-
tion. This provision therefore incorporates the fact that training is able to 
place response teams in psychological and physical conditions close to these of 
the real operating situation. To practise otherwise, that is, to make the response 
teams believe that simulation is a real operating situation, would defy their 
commitment to a real operating situation.

Finally, it is important to note that managing such stressful situations is not 
only a challenge for trainee participants but also for trainers. Fauquet-Alekhine 
and Pehuet (2016: 6) report how a simulation situation for the training of 
anaesthesiologist students had put the trainers in difficulty when they had 
considered pushing the simulation to the death of the simulated patient (the 
manikin) while this had never been done; in live, during the simulated situa-
tion, the trainers chose to modify the scenario being simulated to avoid patient 
death because they did not anticipate how they could handle this type of 
intense stress with students. Therefore, the effects of these types of simulations 
on participants and the importance of ensuring the preservation of their men-
tal and physical health should be emphasised.
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16
Stress Adjustment as a Criterion 

for Hiring in High-Risk Jobs

Frédéric Choisay, Solange Duvillard-Monternier, 
Vanessa Fournier, Ghislain Champeaux,  
Alexandre Rey, and Jean-Louis Dubert

1  Stress and High-Risk Jobs

In some sensitive and critical occupations (e.g., police, firefighter, or military), 
exposure to danger and high risk (e.g., flight safety, vital risk for oneself and 
brothers in arms, the confrontation of death or the idea of death, the risk of 
collateral damage, life-threatening situations) requires high stress resistance. 
Military performance is marked by stressors, such as (1) environmental fac-
tors (noise, heat, cold, fatigue, lack of sleep), (2) workload factors (time pres-
sure and uncertainty [Coeugnet et  al., 2011], emotional and psychic, 
information overload), and (3) social factors (with squadron members, 
seniors).
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In addition, dispositional factors can mediate or moderate environmental 
factors because what stresses individuals is extremely variable and largely 
depends on the perception of the environment by individuals. Thus, these 
dispositional factors will interest psychologists in charge of evaluation and 
selection protocols (e.g., personality). For example, low self-esteem might be 
a vulnerability factor (Légeron, 2008), while extroverted and emotionally 
stable individuals might be more resistant to stress (Piedmont, 1993). 
Furthermore, so-called sociotropic personalities might be more vulnerable to 
relational stressors, unlike “autonomous” personalities, who are expected to be 
more subject to stressors relating to self-achievement (Légeron, 2008). An 
additional alternative approach is to identify protective factors, including at 
the individual level. Thus, when recruiting candidates, the armies seek to 
identify people who have good prerequisites that permits a good adjustment 
to a particularly constrained work environment. In this respect, the “adjust-
ment reaction” (André et al., 1998) and the “adaptive logic” (Boisseaux, 2010, 
p. 30) are important for dealing with stressors of various natures.

Thus, firstly, it is necessary to identify which individual attributes are ante-
cedents for resilience. Resilience is the ability to adapt and/or overcome stress-
ful events (Meredith et al., 2011). Secondly, these individual qualities must be 
measurable in the recruitment context and show satisfactory predictive valid-
ity (Britt et al., 2016).

1.1  Adaptive Capacities of Individuals 
in a Professional Environment

Various studies have identified the individual attributes that confer resilience 
to individuals for hazardous occupations.

As part of a special report on psychological resilience in the US military, 
Meredith et al. (2011) conducted a literature review of 270 publications that 
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identified seven key individual resilience factors: (1) positive coping (focused 
on problem solving), (2) positive affect (enthusiasm, optimism, flexibility), 
(3) positive thinking (positive reframing, positive expectations), (4) realism 
(realistic expectations, feeling of self-efficacy, self-confidence), (5) behavioral 
control (self-regulation), (6) physical fitness, and (7) altruism (intrinsic moti-
vation, to be concerned for others). In addition, the NATO Task Force 
HFM-171 (2011) published a report on the psychological selection of mili-
tary personnel to serve in Special Forces, one of the most dangerous jobs. In 
terms of personality assessment, the goal is to assess emotional stability and 
conscientiousness (Picano et al., 2006). Compared to the general population, 
elite soldiers had a lower frequency of negative affect and were more resilient, 
assertive, energetic, reliable, competitive, and disciplined (Picano et al., 2006). 
The NATO report focused on the opportunity to measure hardiness (Bartone 
et al., 2008) and grit (perseverance and consistency of interests; Beal, 2010; 
Duckworth et al., 2007), because they are specific personality traits that pre-
dict the adaptive abilities of candidates.

The adaptive capacity assessment (“adjustment” in the O*NET taxonomy, 
Occupational Information Network, by Peterson et al., 1999; Peterson et al., 
2006) is operationalized differently depending on the target occupation, in 
terms of adaptability, self-control, emotional stability, or personal balance. 
These criteria come from a methodology of job analysis and are appreciated 
through a set of predictive and evaluative tools used by psychologists.

2  Stress Adjustment as a Criterion for Hiring?

2.1  Job Analysis Methodology

Applicant recruitment requires reaching for the best possible match between 
the capacities expected for the occupation and the individual skills, in the 
sense of an “integrated implementation of aptitudes, personality traits and 
also knowledge acquired to carry out a complex mission” (Lévy-Leboyer, 
1996, p. 26). However, before evaluating these different characteristics when 
selecting candidates for so-called high-risk jobs, a job analysis is necessary. 
Indeed, a better understanding of the profession and its requirements makes 
it possible to refine the recruitment criteria, the primary aim of which is to 
evaluate the potential for success in specialist training. Job analysis is thus 
considered as “the prerequisite for any effective intervention” (Leplat, 2004, 
p. 207) and as a “prerequisite for developing a battery of tests designed to 
evaluate the likelihood for the subject to succeed in a given position “(Lévy- 
Leboyer, 1996, p. 24).
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Concerning Air Force occupations, psychologists generally use several 
methods based on observation on duty, collecting experts’ opinions through 
interviews or questionnaires based on Fleishman’s approach (Job Analysis 
Survey; Fleishman & Chartier, 1998; Fleishman & Mumford, 1988; 
Fleishman & Reilly, 1998; Fleishman et al., 1993).

Post studies help to update stressful situations that require professional 
military adaptability. As an example, we have categorized various stressful 
situations of high-risk occupations according to three types of stress, follow-
ing a typology adapted from Stokes and Kite (1994, p. 131): (1) acute reactive 
stress: generally seen as a short-term effect closely linked to the execution of 
operational duties and defined as a response to a threatening event or circum-
stance (see Table 16.1); (2) environmental stress: in aviation, generally used to 
refer to a rather narrow set of ambient physical conditions, including noise, 
temperature, and vibration (see Table 16.2); and (3) life stress with chronic 
effect (e.g., major life changes, turning points and crises such as death of a 
family member, difficulty with employers) (see Table 16.3).

Subsequently, the adaptability of the applicants is assessed through various 
selection tests presented in the following paragraphs.

2.2  Scenarios, Semi-structured Interviews, 
and Personality Inventories

According to Rivolier (1992), it is essential to consider the candidate indi-
vidually and collectively, in situations close to those at the core of the inter-
vention occupations.

Indeed, Borteyrou et al. (2006) noted the importance of evaluating both, 
so-called stable and decontextualized characteristics, via personality and intel-
ligence tests and also specific and contextualized behaviors via scenarios. These 
scenarios are varied in nature: test-in-basket, role-play, structured interview, 
or group test. Structured standardized interview is a technique with good 
predictive validity (McDaniel et al., 1994; Borteyrou et al., 2006). If the test- 
in- basket, role-play, and group test scenarios are valid for correct content, 
good construct validity seems to be more difficult to obtain. Thus, “these dif-
ferent scenarios make it impossible to measure dimensions (… resistance to 
stress, for example) independently of the tests used to evaluate them” 
(Borteyrou et al., 2006, p. 3).

To conduct a selection interview, the method that seems most appropriate 
is the semi-structured one. It differs from the structured interview (i.e., sys-
tematic questioning related to job analysis) and the non-structured interview 
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Table 16.1 Example of acute stressors of military and/or dangerous trades

Circumstances or context
High-risk jobs 
concerned

Study, 
year 
(origin) Authors

Unpredictability of unpredictable stressful 
events (hard landing, acceleration, 
stopping, loss of engine)

Steward in the 
FAF

2012 Chen & 
Chen

Experts constituting the “last safety net,” 
“last resort to avoid the occurrence of an 
accident”

Flying and air 
control

2013 Martin, 
Hourlier 
& 
Cegarra

“Stress and concentration when making the 
laser designation via the pod (arming 
delivery)” (p. 4)

Fighter pilot 2011 Royal

“Sense awake, watching for the slightest 
signal of a critical breakdown … We clearly 
hear the sounds of combat on the radio … 
The pilot is brutally immersed in the heart 
of the tactical situation” (p. 42)

“The shock of the ejection and the strong 
apprehensions to say that one can die 
certainly, but that one can also live a 
Calvary being made prisoner” (according to 
p. 34)

Fighter pilot 2016 Dubey & 
Moricot

“… a certainty is necessary: It is not the fear 
of dying that haunts me, but the one of 
missing a shot or remaining helpless in the 
face of a dramatic situation on the 
ground” (p. 172)

Fighter pilot 
(testimony)

2013 Scheffler

“Every flight lasts five to six hours. Five to six 
hours strapped on an ejection seat as 
comfortable as a metro seat …” (p. 87)

Experience 
feedback 
from fighter 
pilots

2009 Lert

“Ejection ejection ejection! … The canopies 
fly, the icy wind rushes … Exit the cockpit, 
climb a hundred meters while the plane 
continues its course … Three hundred 
seconds, maybe a little more, maybe a little 
less … Three hundred seconds descent into 
icy clouds without visibility, with an 
ambient temperature of −20 ° C or −30 ° C 
…” (p. 86)

(i.e., an interview where the applicant speaks freely as in a clinical interview). 
The semi-structured interview is characterized as a face-to-face situation in 
which two people interact and exchange, where the interviewer specifically 
seeks to gather information through open-ended questions related to specific 
topics. This collection of information, of concrete and personalized facts, is 
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Table 16.2 Example of environmental stressors for military and/or dangerous trades

Circumstances or context

High-risk 
jobs 
concerned

Study, year 
(origin) Authors

• Dynamic and complex aeronautical 
situations

• Multitasking that can lead to 
excessive mental load

Flying and 
air control

2013 Martin, Hourlier 
& Cegarra

“On the flight desk, environmental 
stressors include excessive heat, 
noise, vibration, and low humidity 
… these stresses are mental, not 
physical, and are by nature 
cumulative” (p. 71)

Pilot 1996, 
reprinted 
in 2014

Green, Muir, 
James, 
Gradwell & 
Green

“The importance of not making 
mistakes and … The heavy 
responsibilities that weigh on the 
shoulders of certain specialists …, 
the responsibility for the success of 
the mission” (p. 114)

Drone 
systems 
operators

2015 Duvillard- 
Monternier, 
Donnot &Gilles

Work in stressful environment Air 
controller

1999 Carretta

From a cognitive point of view in 
aeronautics, perceived stress causes 
certain reactions, such as a 
narrowing of attention or the 
effect of “tunnelling” as pilots say, 
rigid responses, inattentional 
deafness

Pilot 2014 Dehais, Causse, 
Vachon, Régis, 
Menant & 
Tremblay

done according to standardized criteria whose link with the trade was defined 
during previous job analyses. This last point assures the ability to evaluate the 
suitability of the candidate for the position as objectively as possible, particu-
larly with regard to his capacity to adapt and manage stress.

To be effective, it is essential to establish a climate of trust with the candi-
date so that s/he can express her/himself. The interviewer should use a certain 
amount of patience so that the applicants potential faking and resistance can 
fade, in order that the speech becomes free. The establishment of a facilitative 
climate favors the emergence of incidental information that will be detected 
by an “active” listening, where the psychologist analyzes the information 
received. Let us emphasize here the importance of listening, but also of the 
observation of the candidate behavior in response to certain questions which 
will also be part of the incidental non-verbal information collected and quali-
fied as adapted, or not, with regard to the specialty and its expectations. As 
Rivolier (1989, p. 230) pointed out, “it is the phenomenological appreciation 
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Table 16.3 Example of chronic stressors of military and/or dangerous trades

Circumstances or context

High-risk 
jobs 
concerned

Study, 
year 
(origin) Authors

“Adapt to the specific conditions of the 
outdoor operation and the pace of 
succession, the management of stressful 
situations of the ICT type (Troup In 
contact) and rocket launcher” (p. 110)

Drone 
systems 
operators

2015 Duvillard- 
Monternier, 
Donnot & 
Gilles

Physical, emotional, and psychic fatigue 
(e.g., fear, frustration, remorse)

Drone 
systems 
operators

2013 Ferrari, Tronche 
& Sauvet

The cognitive and emotional demand of 
certain persistent missions (long-term) 
(pp. 185–188, 201)

Drone 
systems 
operators

2013 Duvillard- 
Monternier, 
Donnot & 
Gilles

Stress resistance Air 
controller

2011 Conzelmann, 
Heinz & 
Eißfeld

Stress management Air 
controller

2002 Eurocontrol

Ability to work in situations where people 
are stressed and tense

Air 
controller

1998 Siem & Carretta

The [commercial navigating personnel] is 
affected by the burnout syndrome 
because it is significantly more exposed 
to the emotional demands, and in 
particular to that of hiding its emotions, 
than the rest of the professional 
population.

Stewards 2016 Richa, Zreika, & 
Richa

Their study of cabin attendants 
demonstrates a positive relationship 
between the demands of employment 
on the one hand and emotional 
dissonance, emotional exhaustion and 
depersonalization on the other.

Stewards 2003 Heuven & 
Bakker

They showed that flight attendants had 2 
to 5.7 times more sleep problems, 
depression, and fatigue than the general 
population.

Stewards 2014 McNeely, Gale, 
Tager, Kincl, 
Bradley, Coull 
& Hecker

Testimony: “I learned not to allow my face 
to reflect my fear and my fear … Above 
all, I do not want the passengers to be 
scared”: This implies a double-mastery: 
of oneself and those of the others; 
hence, a risk of emotional exhaustion. 
Stewards are very subject to emotional 
exhaustion.

Stewards 1983 Hochschild

(continued)
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Table 16.3 (continued)

Circumstances or context

High-risk 
jobs 
concerned

Study, 
year 
(origin) Authors

This profession is one of the most 
demanding professions at the emotional 
level.

Stewards 2009 DARES study

Challenge for the biological rhythm Stewards 2011 Avers & Johnson

of events that is important” and it is for the interviewer to “focus on recogniz-
ing how the subject has coped in certain episodes in his life, what were his 
defense mechanisms and what were their consequences.” These elements are 
evaluated more specifically thanks to information collected and allow us to 
provide a confirmation / denial of the dimensions highlighted by the invento-
ries of personalities and dedicated tests.

Furthermore, personality inventories constitute a support for conducting 
semi-structured interviews by psychologists. One of these inventories, the 
OCEAN (Openness to experience, Conscientiousness, Extraversion, 
Agreeableness, and Neuroticism; Congard et al., 2012) is a tool based on the 
taxonomy of the Big Five (Goldberg, 1990). The OCEAN notably includes a 
factor “emotional stability versus neuroticism,” itself divided into two facets: 
(1) “serenity versus anxiety/depression” and (2) “phlegm versus anger/
impulsivity.”

Another inventory, the ESCAPE (a French acronym meaning coping and 
emotional regulation strategies assessment; SERAP, 2012a), developed by the 
French Navy, informs the psychologist on candidates’ strategies of emotional 
regulation and coping (Augustine & Hemenover, 2009; Larsen & Prizmic, 
2004; Delicourt et al., 2012). It permits investigation of the way the appli-
cants’ emotions influence their behaviors and how they express themselves in 
the face of particularly stressful situations. Composed of 150 items, this tool 
refers, in particular, to the transactional model of Lazarus and Folkman 
(1984). These authors define coping as the “set of cognitive, affective and 
behavioral, variable and unstable efforts that the individual deploys to man-
age, tolerate and diminish the specific external and internal demands made by 
the individual-environment relation, which exceed his personal resources and 
threaten his well-being.” In addition, these authors highlight an important 
variety of coping strategies that can be filed following three areas: (1) cogni-
tive (e.g., assessment of the stressful situation, of own resources, search for 
information), (2) affective (e.g., emotion expression or repression), and (3) 
behavioral (e.g., problem solving, seeking support). Beyond this taxonomy, 
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Carver et al. (1989) have proposed another dimension centered on “avoid-
ance”: this type of coping consists of avoiding the stressful situation (e.g., 
denial, wishful thinking, mental distraction). It may include a behavioral or 
psychological disengagement from the situation by reorienting itself to other 
activities. Moreover, it is considered as protective for the individual, in the 
case where the stressors cannot be controlled. The ESCAPE inventory consists 
of six dimensions: (1) problem solving-oriented regulation, (2) positive emo-
tion regulation, (3) negative emotion regulation, (4) search for support, (5) 
compensation through physical activity, and (6) so-called avoidance strate-
gies, which are all elements that reflect candidates’ preferential coping strate-
gies and the development of adaptive behaviors (Dupain, 1998).

Finally, the Criblage (i.e., screening) inventory (SERAP, 2012b), also devel-
oped by the French Navy, investigates various potential personality disorders 
(adapted/normal or maladaptive/pathological) categorized into three groups, 
including the C group (e.g., neurotic disorders like avoidant, dependent per-
sonality, obsessive compulsive, anxious, and depressed).

The applicants take each of these inventories individually or collectively, on 
a computer or manually, for French speaking people, over a period ranging 
from 15 to about 45 minutes. All of these personality inventories have good 
psychometric qualities (i.e., validity, fidelity, and sensitivity). Hence, they are 
relevant for use in our recruitment protocols. These inventories have predic-
tive validity because personality traits have a lasting effect regarding their 
influence on behaviors (Cloninger, 1996) contextualized in an environment.

If the assessment for each facet and sub-facet of personality brings interest-
ing specific information, the optimal use is to examine the latter altogether in 
a holistic approach, by comparing with applicant’s behavioral and verbatim 
comments.

Despite their good psychometric qualities, these inventories have some 
limits. The first is the partial character of the measurement inherent in any 
psychometric tool. Indeed, during their construction, the designers of these 
inventories made choices of constructs to measure characteristics representing 
only part of the constellation of measurable personality traits. The method-
ological and statistical choices led to the retention of only certain items to the 
detriment of others to carry out the evaluation of the personality traits. 
Another significant limitation to all these personality inventories is the need 
to master the language in which they are presented to respond by ensuring the 
proper understanding of the titles. Moreover, it should be noted that intercul-
turality does not lead all candidates to rely on a common frame of reference 
to answer certain questions, which can sometimes lead to spurious conclu-
sions. When the psychologist analyzes the results from these tools, he must 
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know all the limits beforehand to make the assumptions that will be checked 
during the semi-structured interview. Moreover, it may be necessary to ask the 
candidate about his/her understanding of the questions (e.g., meaning). 
Indeed, some applicants give sometimes wrong answers because they do not 
pay attention to reverse items or encounter problems with wording (e.g., 
unknown terms). Nevertheless, these inventories constitute true investigative 
tools and an adequate support for the psychologist practice.

3  Stress’s Adjustment Assessment 
in the French Air Force (FAF)

3.1  Predictive and Evaluative Tools Used by the FAF 
Psychological Studies & Researches Center’s 
Psychologists

In order to detect applicants that have the prerequisite attributes permitting 
them to adapt to particularly constrained environments, the FAF uses a set of 
predictive and evaluative tools. The aim of the latter is to get reliable evidences 
of the effectiveness of attributes in order to evaluate and predict the intra- 
individual potential to adapt to environmental, social, and professional stress-
ors. Thus, psychologists are compelled to relate the results of personality 
inventories (assessing stable and decontextualized characteristics), the scenar-
ios (evaluating specific and contextualized behaviors), as well as the semi- 
structured interviews used by the FAF Psychological Studies & Researches 
Center in order to clear a cluster of evidences.

Thus, for each targeted occupation, some predictive and evaluative tools of 
candidates’ adaptability will be used by the FAF Psychological Studies & 
Researches Center’s psychologists (Fig. 16.1.).

 Group and Individual Scenarios

The FAF Psychological Studies & Researches Center has developed a set of 
individual and collective tests to place candidates in simulated situations 
inspired from reality, to a certain extent, in order to get ecological validity 
related to the targeted jobs. Some of them have been specifically designed to 
measure stress management capabilities (e.g., simulator instructor, flight test 
pilot, Special Forces pilots or weapon system officers). For the specialty of 
flight attendant in FAF, candidates can also be asked about the emotional 
reactions they would adopt a priori toward anecdotes extracted from real facts.
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Fig. 16.1 General articulation of the different predictive and evaluative tools of can-
didates’ adaptation skills employed at the FAF Psychological Studies & Researches Center

Most of these tests are carried out under the observation of a set of assessors 
composed of psychologists and professionals of the concerned specialty. All 
are provided with an observation grid comprising a set of criteria defined from 
job analysis. In order to standardize protocols as much as possible, each ses-
sion or individual are presented with exactly the same instructions (e.g., time 
limit, return conditions of the solution to observers), the same materials (e.g., 
whiteboard, wall clock, written instructions, maps). Moreover, for collective 
scenarios, the same circular layout of the applicants’ seats is used in order to 
facilitate interpersonal relations. Some of these tests, especially those designed 
to assess adaptability, include an input during the test. The latter aims to 
introduce a set of new data to be included in the current resolution. The input 
tests the capacity of adaptation and management of the stress with regard to 
an unexpected event leading to reconsider the solution until then developed 
in the remaining time to finish the exercise. In fact, the notions of evolution 
of the situations encountered and of time pressure are significant in occupa-
tions dealing with complex and unpredictable operations. These individual or 
collective scenarios provide evidence for assessing individual adaptive capac-
ity. Indeed, the intra- and interpersonal dynamics of each candidate can be 
expressed, showing the strategies they implement to manage input, including 
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coping strategies. Then, these behaviors are compared with the personality 
inventories results in order to find, or not, converging evidence.

The greatest difficulty lies in the construction of these tests. They must 
approximate the real-world that is examined (ecological validity), while being 
achievable by candidates who have received training neither for military nor 
for the job they apply for. If the ecological validity allows the greatest implica-
tion of the candidates in the resolution of the problem which is proposed to 
them, the level of difficulty must be carefully adapted to the level of the can-
didates who will present themselves to the selection (e.g., school level, prior 
knowledge expected).

 Use of Personality Inventories in Interviews by Psychologists

All personality inventories used by the FAF Psychological Studies & Researches 
Center (i.e., OCEAN, CRIBLAGE, ESCAPE) are for sole and exclusive use 
of psychologists. They aim to assess candidates on a set of stable and decon-
textualized dimensions characterizing it to some extent.

In order to evaluate the candidate’s ability for adaptability in relation to the 
position he is applying for, the psychologist will rely on the OCEAN and 
more particularly on the neurotic side (vs. emotional stability) presented in 
Sect. 2.2. Indeed, several studies have shown that people with low levels of 
emotional stability, enjoyment, and openness have higher levels of stress. 
These results argue in favor of particular attention to emotional stability, 
enjoyment, and openness when in order to assess stress resistance.

Then, the psychologist can explore these different areas through direct 
observation during the interview, but s/he can also direct some of her/his 
questions to remove doubts by exchanging on this subject with the candidate 
in an explicit and open way. This orientation allows the psychologist to assess 
the transferability of these traits to specific situations and characteristics of the 
applied occupation working conditions. Therefore, the psychologist gives his 
opinion pertaining to the applicant’s adjustment likelihood in order to reduce 
potential risks for her/him or for the institution. Moreover, the psychologist 
determines to what extent the candidate is aware about this dimension of her/
his personality. S/He also emphasizes the palliative strategies used by the 
applicant to cope with his potential difficulties. The psychologist relies on a 
set of specific and tangible facts reported by the candidate in order to establish 
her/his assessment regarding the criteria identified in the interviewer’s hand-
book. A corollary constituting a real limit, especially as to the declarative 
aspect of speech, is the social desirability expressed through the candidate’s 
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answers. Hence, the psychologist has to take account for the inventory valid-
ity scale dealing with faking issues or social desirability. In this perspective, the 
psychologist will try to make the applicant think of a situation in order to get 
access to her/his reactions and strategies of adaptation. Thus, this practice 
allows to highlight the contextualization of the stable dimension which rein-
force the ecology of the response.

In this perspective and in the assessment context for the evaluation of the 
applicants’ adaptability facing a stressful situation, the psychologist will also 
use the CRIBLAGE inventory (group C disorders), including anxiety and 
depression components. The psychologist will investigate these pathologic 
dimensions in relation to the situations generating these states, their chronic-
ity, their number, their intensity. The real advantage of this tool is that it 
warns the psychologist about certain pathological aspects that are tracks to be 
investigated later during the interview.

An additional transversal analysis can be found in the use of the ESCAPE 
inventory by the psychologist. This tool brings to light the strategies adopted 
by the individual to face some stressful situations. One limit is that the inven-
tory instructions prompt the applicant to think about a specific situation 
before answering. Thus, the applicant profile does not characterize how s/he 
would deal with any stressful situation. Hence, the applicant’s answers are 
more useful to engage a discussion with the psychologist about the situations 
that the candidate perceives as particularly stressful. This practice will require 
(1) to identify with the candidate the situation that s/he has considered to 
answer the inventory questions and (2) to make the candidate think about 
various situations during the interview to evaluate the level of transferability 
of each of these strategies, including the appropriate balance between problem 
solving and emotion regulation strategies. Besides the limit dealing with the 
thought situations, we could argue that young applicants may have never felt 
or lived stressful events. Moreover, each candidate would think about very 
different situations that could involve very different behaviors (e.g., bereave-
ment, traffic accident, vexation, or a humiliating situation). Another limita-
tion is the intra-personal aspect of stress. In fact, the same situation is not 
cognitively evaluated in the same way by individuals (perceived intra-personal 
resources and perceived situational demands) who will not use the same strat-
egies to manage their stress and thus ensure their adaptation. This results in a 
real lack of homogeneity and equivalence of the subjective projections made 
by the candidates. Hence, the psychologists have to investigate the nature of 
this projection during the face-to-face interviews.

For example, we can make a connection between the ESCAPE inventory 
and the individual test proposed to FAF flight attendant candidates. During 
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this individual event, the applicants are asked to think about specific anec-
dotes designed from real job situations. Each of these situations involves a 
more or less strong emotional valence. The candidates are asked to specify 
what they would feel in such a stressful situation and what strategy(ies) they 
would spontaneously implement to feel better. The objective is to access the 
way the applicants manage their emotions by analyzing the range of their 
emotional vocabulary. The assessment of the latter is essential for qualifying 
the identification and expression of emotions (Mikolajczak & Desseilles, 
2012). The psychologist can then use the LEAS (Levels of Emotional 
Awareness Scale), a clinical scale developed by Lane et al. (1990) to assess the 
level of emotion identification. If the answer lacks precision or adaptation, the 
psychologist will discuss with the candidate at the end of the interview to 
check if there would be an issue for work in the applied occupation. Thus, a 
wise practice is to draw a parallel between the range of the emotional vocabu-
lary and the used coping strategies in order to characterize them in the light 
of the situation.

As we have seen previously, personality inventories allow the psychologist 
to formulate a working hypothesis about the intrinsic behavioral resources of 
the subject. Thus, these results serve as a support for the psychologist to guide 
the questions of the semi-structured interview s/he will conduct with respect 
to the first hypotheses s/he has been able to formulate in correlation with 
these data. Indeed, the assessment of the applicants’ ability to adjust to stress-
ful situations is very complex and takes time. Hence, the psychologist should 
not make a decision based on a specific observation and s/he will need to 
perform a holistic assessment based on a body of accurate behavioral evidence.

In this respect, and among other things, the semi-structured interview aims 
at checking if the hypotheses are relevant, in adequacy with the convergence 
of collected behavioral hint bundles. Thus, the psychologist should adjust the 
progress of the interview according to the incidental information s/he collects 
to verify the suitability of the candidate for the occupation for which s/he 
applied.

 Convergence of Different Predictive and Evaluative Tools

Finally, the entire selection process aims to collect applicants’ attitudes, behav-
iors, and abilities to manage stress, expression of feelings and emotions or 
knowledge to ground an accurate assessment.

Information collected by the above-mentioned tools constitutes elements 
of convergence and divergence allowing us to assess if the applicant shows the 
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basic prerequisites as well as the adequate potential of adaptation required by 
the applied occupation. Thus, the intrinsic capacities of the individual to cope 
with stressful situations, while considering operational and security require-
ments, are manifested by her/his ability to balance her/his perceptions (per-
sonal resources and environmental demands). These elements are used by the 
psychologist who will report potential issues for applicant hiring as presence 
of psychological weaknesses, tendencies to depression or inadequate stress 
resistance capacity. This allows the psychologist to make an informed opinion 
on the risks, for the person concerned as well as for the institution that the 
employer takes in case of a hiring decision. Indeed, a “soldier is more likely to 
trigger a traumatic pathology after a traumatic confrontation if he is depressed 
suffering” (Palinkas & Browner, 1995).

The main interest of this procedure is that it allows us to collect behavioral 
evidences of varied nature, to talk with the candidate about elements consti-
tuting the personality and the perceived behavior in order to obtain clarifica-
tion if necessary. Hence, the hiring board would make its decision from a 
measured and well-reasoned assessment of the risks for the candidate or for 
the institution. With ethics and deontology, this approach ensures an assess-
ment of the level of suitability of the candidate with the target job. Indeed, the 
main goal is to detect a real predisposition to resilience, while avoiding a 
maximum of weaknesses that could lead to any decompensation. Moreover, 
another goal is to protect the institution workforce from any type of harmful 
personality.

4  Concluding Remarks

The main objective of this chapter was to show that the evaluation of adapt-
ability to stress is a critical criterion for the recruitment of candidates for FAF 
high-risk specialties (e.g., fighter pilots, Special Forces). Indeed, stress is an 
inherent characteristic of these occupations. However, adjustment issues 
should not affect the security and operational issues of missions. Hence, appli-
cants’ assessment tends to identify good intrinsic predispositions to adapt to a 
particularly constrained environment with regard to operational demands.

In order to deal with this issue, the FAF Psychological Studies & Researches 
Center’s psychologists use the most complete and rigorous methodology pos-
sible in order (1) to make a discerning assessment of the individuals suscepti-
bility to stress and (2) to provide the employer with the most sensitive and 
well-argued analysis possible of the potential risk of hiring a candidate in the 
interest of both the candidate and the institution.
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The FAF Psychological Studies & Researches Center’s psychologists, as well 
as the professionals accompanying them during the recruitment sessions, aim 
to converge toward a set of different types of bundles, notably to assess the 
candidate’s ability to adapt to stress. Indeed, in the event of a favorable con-
clusion, the majority of the recruitment procedures result in an entry into 
training. This training is long and costly for the institution, but also for the 
candidates who will have to invest to the maximum of their capacities to vali-
date it. Thus, the general evaluation aims to prevent failures and miscella-
neous withdrawals that involve a financial cost. Moreover, candidates may 
consider a reorientation (within the institution or a return to the civil sector) 
that could lead them to lose self-esteem, self-efficacy, or a sense of compe-
tence. Indeed, this type of event can trigger a harmful personal reconsidera-
tion. Hence, the evaluation, from an ethical and deontological point of view, 
tends to protect the candidate from potential suffering.

However, the search for the most adaptive individual profile should not 
hide non-individual stressors, at the risk of falling into the “dark side of resil-
ience” (Adler, 2013). Indeed, focus on individual abilities may lead to stigma-
tizing a person for failure by considering her/him as “weak.” Moreover, the 
concentration of efforts on individual resilience can insidiously lead to a lack 
of interest from work organizations in optimally adapting the work environ-
ment (e.g., reducing constraints when possible, avoiding unnecessary dangers; 
Adler, 2013; Eidelson et al., 2011). Thus, it is necessary to identify both indi-
vidual and organizational stressors in order to have a systemic approach to 
resilience to optimize and maintain the human potential of the armed forces.
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17
Cross-cultural Ideas on Stress

Philippe Fauquet-Alekhine and James Erskine

1  Introduction

Beyond the spontaneous or scientific curiosity that can inspire the difference 
in perception of stress factors at work from one country to another, the knowl-
edge and study of these intercultural differences takes on a practical aspect. 
Indeed, more and more workers are moving from one country to another, 
either to settle in a host country or to move temporarily for a specific mission, 
or because multinationals are building multicultural work contexts (see, e.g.: 
Lin et al., 2019). Filla et al. (2018: 229) justifies it as follows: “from an organ-
isational behavior perspective, shared cultural characteristics in a given coun-
try are generally thought to outweigh the characteristics of any single 
organisation within it. This relative isomorphism is likely to result in national 
cultural characteristics being stronger than inherent cultural differences across 
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Fig. 17.1 Intercomparison of the top-10 SRRS studies categorised according to seven 
families of concerns for the US population

organisations within a given nation. Thus, the importance for business educa-
tors, researchers, and practitioners to understand cross-cultural differences, 
and the psychological mechanisms that underpin them, cannot be overstated.”

Culture is usually associated with a country or region. Culture therefore has 
a national character which has been explored in the previous literature. Several 
models make it possible to theorise the culture of a country (Hofstede, 1980; 
Schwartz, 1994); however, this is not the subject of this chapter. The aim here 
is to examine the relationship between stress in general (and occupational 
stress in particular; Fig. 17.1) and cultural factors, and to identify the nature 
of these relationships.

2  Culture and Stress

Wallace (1966), a cultural anthropologist quoted by Aldwin (2004), com-
pared “culture” to a mazeway built of values, beliefs, and resources that form 
a whole, influencing the collective. Differential individual impacts accrue 
depending on where the individual is in the mazeway.

For Hofstede (1980: 24), “culture” is “the collective programming of the 
human mind that distinguishes the members of one human group from those 
of another.”

If the mazeway induces a set of stressors for all those who walk through it, 
the perception of these stressors by individuals differs depending on the posi-
tion of individuals in the maze and therefore the reactions are different. From 
this analogy of culture proposed by Wallace (1966) and its link with stress, it 
must be understood that a cultural context generates a set of stressors that are 
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specific to the context but that the actors of this context will not all be 
impacted in the same way (see also Beehr & Glazer, 2001). More specifically, 
cultural differences lead to different perceptions of stress at work, in particular 
because of the way workers perceive working conditions, knowing that these 
working conditions as well as their perception are influenced by the cultural 
context, according to the theory of culture’s consequences (Hofstede, 2001). 
What is interesting here is the fact that a cultural context can generate a set of 
stressors of its own. Indeed, studies have shown how the individual is shaped 
to some extent by the cultural context upon which their perception of the 
world depends, and thus, by extension, the factors of stress (Lomas, 2018).

For example, Liu et al. (2007) have shown that lack of job control was a 
frequently reported stressor by North American workers, yet not by Chinese 
workers, and that the former reported more direct conflicts at work while the 
latter reported indirect conflicts. The authors concluded that this was induced 
by the individualistic culture of the US versus the more collective culture 
in China.

To illustrate this, let us take the case of a country where corruption in edu-
cation is widespread, and in order to graduate, students know that they will 
have to work on the different disciplines and pass their exams, but also to 
discreetly pay the teachers responsible for academic training. Compared to 
another country where this type of corruption does not exist, it is clear that in 
the first country, the cultural context will generate a stressor on the student 
population that is unique to it. As a result, a comparative study between the 
two countries regarding graduation will likely lead students from the first 
country to identify the consequences of this corruption as a significant stressor 
while it will be absent in the second country. Similarly, if we consider a coun-
try in which crime is very high, the citizens of that country will probably 
identify the fear of being assaulted in the street as a significant stressor, unlike 
a country where crime is very low.

According to Aldwin (2004), culture can influence stress and coping strate-
gies in four different ways. Firstly, the cultural context generates its own stress-
ors as described above. Secondly, an individual’s culture has an influence on 
how they perceive stressors. Thirdly, the same applies regarding the choice of 
coping strategy. Finally, culture has an influence on the institutional organisa-
tion of a country which can be either a resource or a constraint for the indi-
vidual depending on the position of the individual in this organisation. For 
example, some cultures can induce stressors at specific ages on individuals; 
this is the case of cultures that impose a puberty ritual on their adolescents. 
These rituals are presented in the cultural context producing it as a normative 
life event. They will be perceived as stressors for the youngest population 
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while the oldest population will have forgotten the stress induced by its rituals 
that are part of the distant past. Aldwin (2004) notes that, consistent with 
stress models (see Chap. 2 of the present book), the more restrictive a culture 
is, the more numerous and intense the stressors. The perception of stressors is 
also different depending on whether the culture is more oriented towards the 
Self or towards Others (Shek & Cheung, 1990). Regarding institutional 
resources, some cultures can produce helping professions for individuals suf-
fering from the effects of stress: for example, psychologists or psychiatrists are 
supporting professions, but these professions are more or less present in the 
social fabric depending on the culture.

Here are some examples of studies illustrating the differential impact of 
sociocultural context:

• By comparing a sample of the Russian population residing in Russia with a 
sample of the Russian population who emigrated to Western Europe, 
Berezina et al. (2020) showed that the respective cultural contexts caused 
migrants settled in Western Europe to feel younger than their calendar age 
while Russians remaining in Russia felt close to their chronological age. 
Ageing therefore induced a stressor of different magnitude on each of 
the samples.

• Based on a survey conducted in 15 Western European countries on more 
than 10,000 adult subjects, Daniels (2004) showed that sociocultural fac-
tors reduced the perception of risk associated with occupational stress in 
Great Britain, Ireland, and Austria, while the opposite was true for France, 
Italy, and Greece. In this study, since sociocultural contexts are different, it 
is not surprising that they produce different effects. However, other studies 
show that identical stressors can cause different effects from one country to 
another. This is the case of Perrewé et al. (2002) who found that role con-
flict and ambiguity were low to moderate in both Hong Kong and the US, 
but while it resulted in a high self-efficacy and low levels of burnout for 
workers in the US, it conversely led to low self-efficacy and high levels of 
burnout in Hong Kong.

• Le et al. (2020: 18) have shown, from a review of the scientific literature, 
that “confucianism and collectivism seem to play the most influential role 
in explaining differences in work–life interface between employees in Asia 
and the West” thus differently shaping perception of stress factors in 
daily life.

Since the influence of cultural context is evident, and the differences from 
one cultural context to another can obviously induce different stressors, one 
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would expect to find in the literature many studies identifying major specific 
stressors associated with different cultural contexts. Unfortunately, it is neces-
sary to make the same observation as Aldwin (2004) several decades earlier, or 
more recently by Fila and Wilson (2018): there are very few practical studies 
on the subject in the scientific literature allowing an in-depth comparison of 
major specific stressors on a wide range of cultures. Scientific articles are gen-
erally limited to the intercomparison of two or three countries and do not 
provide a comprehensive approach to stressors but rather a categorical 
approach (see, e.g., the review by Van Fossen & Chang, 2020). In addition, 
most scientific production focuses more on coping strategies, themselves cul-
tural dependent (as already noted more than 40 years earlier: Antonovsky, 1979).

Although practical studies addressing the diversity and specificity of stress-
ors induced by culture are not the main core of the scientific literature, 
attempts were made in the mid-twentieth century in the US. In 1967, Holmes 
and Rahe proposed the use of the Social Readjustment Rating Scale (SRRS, 
Holmes & Rahe, 1967), a standardised questionnaire to identify and assess 
life event effects on the psychological state of people. Based on clinical experi-
ences with American subjects, the authors drew up a list of 43 items and asked 
nearly 400 people to classify these items according to their degree of influence 
on their lives in terms of social readjustment. It is interesting to explore two 
axes of temporal evolution for this questionnaire. The first axis is that of its 
evolution with the American population, since the questionnaire was redis-
cussed in 1998 (Hobson et al., 1998) and then in 2000 (Scully et al., 2000). 
The second axis is its adjustment to other cultures: for European culture in 
2004 (Berntsen & Rubin, 2004) and more recently for Caribbean culture 
(Haque et al., 2020).

Table 17.1 lists the top-10 items for American, Danish, and Caribbean 
subjects. It could be argued that this table is of limited scientific interest. 
Indeed, the data concerning the American population are temporally very 
distant from other data: 55 years separate the first study of Holmes and Rahe 
(1967) in the US from the last study of Haque et al. concerning the Caribbean 
population (2020), and even if we considered only the last study of the 
American population in 2000 (Scully et al., 2000), it is only four years from 
those for the Danish (Berntsen & Rubin, 2004) but 18 years from those for 
the Caribbean. It can be argued that with the effect of time, people’s concerns 
have changed, if only by technological or economic evolution, which does not 
really allow to build an opinion on the influence of culture. However, it is 
possible to apprehend these data in another way: it would be necessary to 
consider a cultural context for given countries at given times and to consider 
that it is on this basis that the comparison is made. We will therefore focus, 
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Table 17.1 Top-10 items of the Social Readjustment Rating Scale (SRRS) in differ-
ent studies

Rank

Holmes and 
Rahe (1967) 
(US)

Hobson et al. 
(1998) (US)

Scully et al. 
(2000) (US)

Berntsen and 
Rubin (2004) 
(Danish)

Haque et al. 
(2020) 
(Caribbean)

1 Death of 
spouse

Death of 
spouse

Death of 
spouse

Gain of a new 
family 
member 
(having 
children)

Gain of a 
new family 
member 
(birth of a 
baby)

2 Divorce Death of a 
close family 
member

Divorce Marriage Abortion

3 Marital 
separation

Personal injury 
or illness 
(major injury 
or illness)

Personal 
injury or 
illness

Begin or end 
school (begin 
school)

First job

4 Jail term Foreclosure of 
mortgage or 
loan

Marital 
separation

Earn first 
money

Leave home

5 Death of a 
close family 
member

Divorce Jail term Fall in love Parents’ 
separation

6 Personal injury 
or illness

Victim of a 
crime (being a 
victim of a 
crime)

Marriage Death of close 
friend 
(others’ 
death)

Death of a 
close 
family 
member 
(close 
family 
member’s 
death)

7 Marriage Being the 
victim of 
police 
brutality

Death of a 
close 
family 
member

Marital 
reconciliation

Marriage

8 Fired from 
work

Infidelity Change in 
financial 
state

Leave home Divorce

9 Marital 
reconciliation

Marital 
separation 
(separation or 
reconciliation 
with spouse/
mate)

Sex 
difficulties

Death of a 
close family 
member 
(parents’ 
death)

Infidelity

(continued)
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Table 17.1 (continued)

Rank

Holmes and 
Rahe (1967) 
(US)

Hobson et al. 
(1998) (US)

Scully et al. 
(2000) (US)

Berntsen and 
Rubin (2004) 
(Danish)

Haque et al. 
(2020) 
(Caribbean)

10 Retirement Marital 
reconciliation 
(separation or 
reconciliation 
with spouse/
mate)

Foreclosure 
of 
mortgage 
or loan

First job Fall in love 
(falling in 
love)

Note: The countries of the studied populations are mentioned between brackets in the 
first row. Regarding the items, those mentioned in the columns are the ones used by 
the researchers in their studies; following between brackets is the correspondence 
with the original items of the 1967 Holmes and Rahe’s scale

first, on the evolution of Americans’ concerns over the three periods, 1967, 
1998 and 2000, and secondly, on the comparison of the differences between 
Americans in 2000, Danes in 2004, and Caribbean in 2022.

To facilitate intercomparison, the top-10 items for each study were catego-
rised into seven families. This was necessary because some items from one 
study do not appear in another study; for example, the item “infidelity” for 
the Caribbean is absent from the other studies, as well as for the item “jail 
term” from the study by Hobson et al. (1998) for the American population. 
The fact that SRRS items are present in one study and not in the other is not 
a handicap but an opportunity: indeed, it testifies to the willingness of 
researchers to adjust the items of the scale according to the cultural context 
considered.

The seven families are as follows:

• family (excluding partner relationship),
• partner relationship,
• work organisation/issues,
• legal issues,
• social life issues,
• financial issues, and
• health/physical integrity issues.

The comparison of the three studies concerning the American population 
is of double interest: first, the 1998 study attempted to recompose the items 
of the original 1967 study and thus modified some of the items, therefore 
illustrating the evolution of concerns over time; Then, the 2000 study 
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solicited subjects to rank the items according to their concerns based on the 
original 1967 scale, thus allowing for appreciation of how the scale of the 
original study is restructured.

Figure 17.1 allows the three studies (1967, 1998, 2000) to be compared 
according to the seven families defined above. It seems clear that family and 
relationship considerations with the partner do not change, that consider-
ations associated with social life are absent from this top-10, and that financial 
considerations become more and more important over time. For other fami-
lies, it is quite difficult to say. The hypothesis can therefore be made that, 
between 1998 and 2000, stressors associated with the financial situation of 
Americans increased in importance. Also, the observation can be made that 
the most important and permanent stressors over time are those associated 
with romantic relationship: rapprochement (marriage, reconciliation) or sep-
aration (divorce, death) of the romantic partner.

The intercomparison of the three studies addressing Americans (Scully 
et  al., 2000), Danish (Berntsen & Rubin, 2004), and Caribbean (Haque 
et al., 2020) according to the seven families categorised above is presented in 
Fig. 17.2.

The North American population study is based on the original SRRS by 
Holmes and Rahe (1967). The other two studies built on the original items 
but offered the possibility for participants to add items considered more 
important by participants than those proposed in the original version. This is 
why, from one study to another, the top-10 presents items that are not 
included in the other studies. This is also why it was necessary to categorise 
the top-10 into families in order to make the results comparable from one 
study to another.

Fig. 17.2 Intercomparison of the top-10 SRRS studies categorised according to seven 
families of concerns for the US population (Scully et  al., 2000), Danish (Berntsen & 
Rubin, 2004), and Caribbean (Haque et al., 2020)
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The comparison indicates that the family sphere is of more concern to 
Danes and Caribbeans than to Americans. Financial considerations seem to 
be of greater concern to Americans than to others. The relationship with the 
romantic partner seems to produce stressors of almost identical importance 
for each of the populations. For other families, it is difficult to say.

This comparison clearly shows differences between the three populations in 
terms of types of stressors.

Studies with a wider scope, that is, covering a larger number of countries 
and therefore cultures, have a more macroscopic approach. One of the best 
known is the annual global study conducted by the Gallup Institute (Gallup, 
2022). It does not focus on certain types of stress in particular but gives a 
global index by country and for the world. Although the stressors specific to 
each culture are not precisely identified, it is interesting to mention this study 
because the index of negative experience that is measured integrates the stress 
component in general. The findings for the 2022 edition (reporting results up 
to 2021) indicate that the negative experience index has continued to rise 
since 2007 with a 41% contribution of stress for 2022. The top three coun-
tries on the negative experience index are Afghanistan, Lebanon, and Iraq. At 
the same time, the positive experience index decreased for the first time in 
2021 since 2017. Among the top five countries for this index are Panama, 
Paraguay, El Salvador and Honduras. The report (Gallup, 2022: 6) notes that 
“Latin American countries typically dominate the list of countries where 
adults report a lot of positive emotions each day.”

The 2022 Gallup study also notes: “As people worldwide lived on a steady 
diet of uncertainty in the second year of the pandemic, with more people 
dying from the coronavirus in 2021 than the previous year despite the rollout 
of vaccines, people felt less well-rested and fewer derived enjoyment from the 
previous day” (Gallup, 2022: 4). The World Happiness Report (Helliwell 
et al., 2022: 28) presents an analysis of Gallup Institute data and considers 
stress separately from the negative experience index. The report notes that 
stress has steadily increased in recent years and reached its strongest growth in 
2020, when the effects of the COVID-19 pandemic began worldwide. 
Unfortunately, it is difficult to find studies that identify the specific stressors 
that have evolved during this period. As with the more general studies on 
culture-related stress, these studies provide a macroscopic view of the stressors 
affected by COVID-19. This is the case, for example, of the study by Kowal 
et al. (2020) or Padilla (2021). Kowal et al. (2020) analysed more than 50,000 
respondents from 26 different countries. The study indicates that the profile 
of those most affected by pandemic stress is a young single woman with chil-
dren, of low academic level, living in an area with a severe pandemic situation. 
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The authors also indicate which countries are most affected by pandemic- 
related stress. There is no information regarding the stressors that have pre-
cisely evolved during the pandemic because the authors used the Perceived 
Stress Scale (PSS) of Cohen et al. (1983) which does not allow this type of 
precision. Padilla (2021) also used the PSS in their study and supplemented it 
with the SRRS (Social Readjustment Rating Scale), referring to American 
participants residing in the US. Unfortunately, the study focused only on the 
overall scores obtained on the questionnaires and on the correlation between 
the participants’ income level and their stress levels. The results show that 
there is a more significant change in the stress levels spanning the onset and 
duration of the pandemic for participants with low-income levels than for 
those with high incomes. However, a study was published by Taylor et  al. 
(2021) to characterise the impact of the pandemic on American families (US). 
The study looked at the impact of the pandemic on 30 women aged 36–56 
and asked to estimate the readjustment induced by each of the SRRS items in 
its original version (Holmes & Rahe, 1967) before and after the pandemic. Of 
the items that requested pandemic-induced adjustment, three items are asso-
ciated with work and ten are associated with social relationships and privacy. 
According to the authors, more than one in two respondents had moderate- 
to- high risk of developing illness as a result of pandemic-induced stress, with 
depressive symptoms associated with the significance of stressor changes and 
anxiety symptoms more associated with the intensity of significant stressors 
before the pandemic. Unfortunately, intercultural comparison is not possible 
since there are no other identical studies published in English for other 
countries.

3  Culture, Work, and Stress

Studies based on the use of the Social Readjustment Rating Scale, SRRS 
(Scully et al., 2000; Berntsen & Rubin, 2004; Haque et al., 2020; Holmes & 
Rahe, 1967; Hobson et al., 1998) also allow a comparison of the concerns of 
different populations addressing the relationship to work. Table 17.2 lists the 
work-related items for all the studies and counts their occurrence for each of 
the studies. The table clearly shows a difference between the US population 
and the other two populations: while the number of items concerning work 
remains constant from 1967 to 2000 for Americans (between seven and 
eight), this number is much lower for the other two populations (3).

In other words, the cultural context of the Danish population in 2004 and 
the cultural context of the Caribbean population in 2022 produced far fewer 
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requests for readjustment in the field of work than for the cultural context of 
the American population between 1967 and 2000. Again, this is an indica-
tion of the influence of cultural context on the stressors to which a given 
population may be sensitive.

Analysis of item types also indicates a difference between populations. For 
the Danish, readjustment refers to having a job that suits the person. For 
Caribbeans, readjustment is associated with being confronted with major 
changes in professional careers. For the US population, the items refer to 
being confronted with job or career changes or difficult relationships with 
colleagues. The result of this analysis is an additional clue illustrating the 
influence of cultural context on stressors.

4  Culture, Work, and Stress Coping

Bibliographic research addressing cross-cultural ideas on stress and predomi-
nant stressors across cultures confirmed Aldwin (2004): there are also cultural 
differences in stress-related coping strategies. The scientific literature is specific 
on the subject. However, this is not the purpose of this chapter, and this 
section will therefore be short. However, it is interesting to devote a few lines 
to it for at least two reasons. The first is the observation that the approaches 
are macroscopic and do not provide information on the cultural particulari-
ties that make up the strategies implemented. There is therefore a scientific 
gap that needs to be filled as for cross-cultural ideas on stress. The second is 
that the factors explaining cultural differences regarding coping strategies in 
relation to stress are similar to this one explaining cross-cultural ideas on 
stress, at least according to the macroscopic approach. Similarly, as with studies 
addressing cross-cultural aspects of stress, studies on coping strategies have a 
scope of investigation reduced to only a few countries.

For example, esteem-building social support was linked with greater forth-
coming stress for Singaporean participants whereas less so for North American 
people (Pourmand et al., 2021). Han et al. (2022) have shown that European 
Canadians (Canadians of European descent) endorsed greater actual usage of 
primary control coping (control through direct influence on the external 
environment) while the Japanese showed greater use of secondary control 
coping (self-accommodation to the situational demands to deal with the emo-
tional distress). The authors explain this difference in part by the fact that the 
latter have a less individualistic culture than the former. These results are in 
line with the conclusions proposed by Liu et al. (2007) regarding the percep-
tion of certain stressors (see above).
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By extending the field of bibliographic research beyond the scientific litera-
ture, a blog appears particularly interesting on the subject. This blog provides 
an overview of the type of information that would make sense to produce in 
scientific research addressing cross-cultural ideas on stress and coping strate-
gies. This is the blog of Susan Petang, Certified Mindful Lifestyle & Stress 
Management Coach (https://upjourney.com/ways- other- cultures- deal- with- 
stress). Although these data are not supported by any scientific research men-
tioned in the blog, the approach is interesting in that it specifies certain 
cultural particularities that make up the coping strategies implemented. This 
illustrates what it would have been desirable to find in the scientific literature 
to foster this chapter. The blog gives an example of what people in different 
countries are doing to reduce the effect of stress in everyday life. The French 
usually have an aperitif (Fig. 17.3) when s/he comes home after the working 
day; this consists of a glass of wine or a glass of alcohol a little stronger but in 
a smaller proportion. Russians prefer to spend time in the sauna regardless of 
whether s/he can possibly drink some tea or vodka there. Japanese favoured 
moments of social exchange around a tea, for example. Thailanders prefer 
massage. Although these indications may seem caricature, they could be 

Fig. 17.3 The relaxing French aperitif
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verified with samples of people living in each of these countries. It would be 
interesting to extend this type of consideration to a very broad cultural scope 
within the framework of scientific approaches that would allow statistical vali-
dation of practices implemented by culture.

5  Conclusion

The aim of this chapter was to provide an overview of how stress could be 
perceived from one culture to another, in particular by attempting to identify 
important specific stressors and their variation from one culture to another 
from the studies available in the scientific literature. The observation is that 
drawing an exhaustive picture of these specific stressors according to cultures 
is impossible due to lack of scientific studies on the subject. The results deliv-
ered in this chapter are, however, limited by the fact that only scientific arti-
cles published in English were analysed. The scientific literature mainly 
proposes macroscopic approaches to stress related to culture and it is difficult 
to clarify the idea of stress that people experience according to cultures. 
However, a few articles are available that provide insight into cultural differ-
ences using the SRRS (Social Readjustment Rating Scale). These studies have 
the advantage of having considered the specificities of the participating popu-
lations by allowing an adjustment of the items used in the SRRS. The number 
of cultures covered by these studies is very small. Nevertheless, they confirm 
that the specific predominant stressors differ from one culture to another. The 
literature review that fostered this chapter also showed that cultural differ-
ences exist in the coping strategies implemented in relation to stress. A large-
scale study is needed to determine precisely what cross-cultural ideas on stress 
are and thus to fill this scientific gap.
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18
Stress in Different Professional Sectors

Philippe Fauquet-Alekhine and James Erskine

1  Introduction

Occupational stress mainly results from an imbalance between the demands 
addressed to the individual and the individual’s self-perceived capacity to 
respond to these demands, or from a perceived injustice due to the ratio of 
reward to effort (Theorell & Karasek, 1996; Siegrist, 1996; Mohajan, 2012). 
It may also come from the individual’s negative self-perception of competen-
cies at work (Fauquet-Alekhine & Rouillac, 2016).

According to Fila et al. (2017, p. 31), “established theories such as the job 
characteristics model (Oldham & Hackman, 2005) suggest that perceptions 
of work stress are thought to differ between occupations, based on social and 
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structural differences in how jobs are designed which are thought to manifest 
in the stress process (Grant et al., 2011; Sulsky & Smith, 2005).”

It is therefore interesting to examine how workers, depending on their 
occupation, may be differently affected by stress at work. That is the purpose 
of this chapter.

2  Occupational Stress in the World

Chapter 16 of the present book illustrates how each country can approach 
stress differently depending on the respective cultural context. When the 
notion of stress is restricted to the world of work, similar processes may oper-
ate at a national level. The Gallup survey (2022) reporting the results of a 
survey about global workplace stress is a perfect example of this proposition. 
The survey was undertaken for 2021, in 160 countries, with roughly 1000 
respondents per country, and included at least 2000 adults for larger countries 
(e.g. Russia, China), and all of the participants had to be at least 15 years old.

Worldwide, the percentage of employees experiencing stress had reached a 
plateau around 38% between 2015 and 2019; however, since then it has risen 
to 44% in 2021 (Fig. 18.1). This percentage has similar proportions in 2021 
for women (47%) and men (42%).

The Gallup survey (2022, p. 11) notes that “overall wellbeing influences life 
at work. Employees who are engaged at work but not thriving have a 61% 
higher likelihood of ongoing burnout than those who are engaged and thriv-
ing” and adds that the factors leading to burnout are, in decreasing order of 
importance:

Fig. 18.1 Percentage of workers worldwide experiencing daily stress at work accord-
ing to a survey conducted in 160 countries with at least 1000 respondents per country 
in 2021 (Gallup, 2022)
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• unfair treatment at work,
• unmanageable workload,
• unclear communication from managers,
• lack of manager support, and
• unreasonable time pressure.

In a survey conducted by Microsoft (2021) among 31,092 full-time 
employed or self-employed workers (across 31 occupational sectors in 31 
countries with at least 1000 respondents per sector), analysts examined the 
percentage of workers who cried in the presence of a colleague. Overall, the 
proportion was 17%, of which 64% referred to three professional sectors: 
healthcare (23%), travel and tourism (21%), and education (20%).

Figure 18.2 illustrates the distribution of stress experienced by employees 
in 2021 around the world by major geographic areas according to the Gallup 
survey (2022).

Figures 18.3 and 18.4 show the distribution of perceived daily stress at 
work in terms of proportion among employees surveyed by country in 2021 
(Gallup, 2022).

While the European zone appears to be under little stress in Figs. 18.2, 
18.3, and 18.4 show that European countries are distributed across the entire 
spectrum of possible values. The same is true for each of the geographic areas 

Fig. 18.2 Distribution of employee’s perceived daily stress at work by major areas 
worldwide expressed as a percentage of surveyed populations in 2021 (number of 
respondents: more than 160,000 employees) (Gallup, 2022)
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Fig. 18.3 The 65 most work-stressed countries in the world: employee’s perceived 
daily stress at work expressed as a percentage of surveyed populations in 2021 (num-
ber of respondents: more than 160,000 employees) (Gallup, 2022)

in Fig.  18.2. For Europe, the most affected countries are Greece and 
Luxembourg with proportions above 55%, and the least affected are Estonia 
and Latvia with proportions below 30%. It should also be noted that the least 
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Fig. 18.4 The 65 least work-stressed countries in the world: employee’s perceived 
daily stress at work expressed as a percentage of surveyed populations in 2021 (num-
ber of respondents: more than 160,000 employees) (Gallup, 2022)

work-stressed countries in Europe are mostly countries from the former Soviet 
bloc. This observation refers to the impact of the cultural dimension on the 
perception of stress (see Chap. 16 of the present book).
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3  Occupational Stress with Time

It is difficult to obtain comparable data for specific occupational sectors over 
long periods. For example, Statista (2019) gives a table of workers affected by 
burnout globally for 2019 per professional sectors (Fig. 18.5). The survey was 
conducted among more than 1000 workers ranging in age from 19 to 81 years 
old worldwide.

This might seem high values for the Statista survey (2019) but it is coherent 
with research studies. For example, in the UK, Farrell et al. (2019) reported 
that 85% of English medical students could be classified “exhausted” using 
the Oldenburg Burnout Scale, Vincent et  al. (2019) reported 50% among 
nurses and 35% among doctors felt exhausted in UK intensive care unit staff. 
For India, Saravanabavan et al. (2019) reported that the prevalence of high 
burnout in intensive care units was 80% when applying the Maslach burnout 
inventory.

It is highly likely that the COVID-19 pandemic led to variations in the 
distribution of stress in 2020 and 2021. To investigate this, the scale of a 
country must be considered. For example, for the UK, the Labour Force 
Survey (https://www.hse.gov.uk/statistics/lfs/index.htm; source: lfsillocc.xlsx) 
presents the evolution of the employees concerned by self-reported stress, 
depression, or anxiety caused or made worse by current or most recent job, by 
occupation over three periods from 2011 to 2021. For each of the sectors of 

Fig. 18.5 Global professional sectors most affected by burnout in 2019: proportion 
per sectors (Statista, 2019)
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Fig. 18.6 Estimated prevalence and rates of self-reported stress, depression, or anxi-
ety caused or made worse by current or most recent job, by occupation, for people 
working in the last 12 months in the UK, values being the number of persons con-
cerned per 100,000 employees (Labour Force Survey: https://www.hse.gov.uk/statistics/
lfs/index.htm: lfsillocc.xlsx)

activity identified, 500–1800 workers participated in the survey (Fig. 18.6). 
The data show a clear increase over the last period incorporating the pan-
demic, regardless of the sector of activity concerned. According to HSE (2021, 
p. 5), “in the recent years prior to the coronavirus pandemic, the rate of self- 
reported work-related stress, depression or anxiety had shown signs of increas-
ing. In 2020/21 the rate was higher than the 2018/19 pre-coronavirus levels,” 
and stress, depression, and anxiety were most prevalent for the education sec-
tor and the healthcare sector. Furthermore, the larger the size of the workplace 
the stronger the effect (HSE, 2021). Regarding the healthcare sector which 
has been at the forefront of managing the infection, Babore et  al. (2020) 
found that the main protective coping strategy was a positive attitude towards 
the stressful situation.
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Several studies and surveys show that the pandemic profoundly changed 
people’s relationship with work. This is partly due to the fact that teleworking 
has assumed an important place in the world of work during the many peri-
ods of confinement. For example, Microsoft’s survey (2021) carried out 
among 31,092 full-time workers in 31 countries concludes that hybrid work 
has become inevitable. Hybrid work refers to “a blended model where some 
employees return to the workplace and others continue to work from home” 
(Microsoft, 2021, p. 2). According to the results of the survey:

• 73% of employees expect flexible remote options, and
• 66% of leaders are considering redesigning the organisation for hybrid work.

To illustrate this phenomenon, between February 2020 and February 
2021, Microsoft reports that time spent in Microsoft Teams meetings has 
multiplied by 2.5 times and continues to increase.

In the same vein, several studies warn about the associated need to recon-
sider work organisations and their limits with the private sphere as well as the 
nature of tasks at work. If not, they warn to the possible resulting professional 
isolation, which would be the strongest negative influence factor regarding 
telework (e.g. Carillo et al., 2021). Teleworking can also induce another form 
of stress called “techno-stress” related to the pervasive use of information and 
communication technologies, a phenomenon that affects both professional 
and private life (La Torre et al., 2019).

It is difficult to establish generalities concerning the actions to be imple-
mented to reduce the stress due to the diversity of professional sectors consid-
ered and the fact that for each of them appears specificity related to their 
country and therefore to their culture. However, it appears that taking into 
account well-being at work is a recurrent theme in multiple studies and sur-
veys (see Chap. 17 of the present book and also: Gallup, 2022; Fila et al., 
2017; Babore et al., 2020). Therefore, taking well-being at work into account 
is an important action that may reduce stress at work, especially for younger 
workers (Microsoft, 2021).

4  Conclusion

The various surveys and studies available regarding the link between occupa-
tional stress and the professional sector show that jobs are impacted differ-
ently by stress because of the different stress factors that concern them. This is 
quantified both by professional sector, by country or by geographical area. 
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Subsequently, this necessarily involve different adjustment actions even if, at 
the macroscopic level, the common point in terms of action seems to be the 
improvement of well-being at work, whatever the occupation and whatever 
the country.
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19
The Impact of Stress Among 

Undergraduate Students: Supporting 
Resilience and Wellbeing Early in Career 

Progression

Linda Perkins-Porras

1  Introduction

Most people look back on their life as an undergraduate student with fond 
memories, recalling a time of personal, social and professional development 
filled with fun, friendship and some study. However, the university experience 
can also be very stressful, and a growing number of undergraduate students 
are reporting anxiety, depression and stress-related illnesses and seeking coun-
selling (Thorley, 2017; Sheldon et al., 2021). Issues related to the Covid-19 
pandemic from 2020 have added a whole new dimension to this and have 
significantly impacted on the university experience for students in terms of 
their wellbeing and coping mechanisms, personal resilience and preparation 
for their future careers (Papapanou et al., 2022; Plakhotnik et al., 2021). 

Stress can have positive attributes and may be used as a source of motiva-
tion, leading to improved performance, creativity and problem solving 
(Hargrove et al., 2015). This interpretation of stress is defined as eustress and 
incorporates the experience of academic stretch; the intellectual struggle of 
encountering new ideas and seeking solutions to difficult problems. This can 
be seen as one of the challenges that individuals are required to overcome in 
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order to learn how to successfully navigate their undergraduate graduate 
degree programme. Some careers require individuals to be able to manage 
high levels of stress and early preparation for this may be beneficial. Exposure 
to intellectual, academic and emotional challenges such as uncertainty, prob-
lem solving under pressure and managing difficult situations can form part of 
the student’s formal and informal career training, and assist in helping them 
to develop effective coping strategies and personal resilience. However, if stu-
dents feel overwhelmed by challenges they do not feel they have adequate 
resources to manage, or are faced with too many challenges simultaneously, 
this stress can become distress. Academic challenges in combination with 
many of the simultaneous life changes that accompany the transition of entry 
into the adult world, such as leaving the family home, entering a new and 
unfamiliar social environment, taking on significant financial responsibilities 
and so on, requires multiple adjustments that can become overwhelming for 
some students. The disruption to normal life, education, social isolation and 
uncertainty caused by the Covid-19 pandemic exacerbated this and led to a 
re-evaluation of psychological support required to enable students to develop 
greater resilience and to achieve success (Appleby et al., 2022; Sauer et al., 
2022; Cho & Jang, 2021; Giuntella, 2020). 

This chapter will discuss the prevalence of mental health problems among 
undergraduates and the pressures they may experience. It will discuss the 
causes of stress among students and impact this may have on their studies and 
career preparation, including the consequences of the Covid-19 pandemic. It 
will also review strategies used to foster wellbeing and personal resilience 
within the university environment and development of innovative, more 
comprehensive approaches for the future. 

2  Prevalence of Psychological Distress 
Among Undergraduates 

The prevalence of some mental health problems among students, such as 
depression and anxiety, is higher than that found in the general population 
(Lim et al., 2018). This leads us to ask why this is the case? Is there something 
intrinsically unhealthy about higher education (HE), the student lifestyle or 
university environment? In 2016, a survey by the World Health Organisation 
found that 35% of students met the diagnostic criteria for at least one com-
mon mental health condition (Auerbach et al., 2016). A systematic review 
showed that rates of depression among college students across 30 different 
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countries were higher than in the general population (12.9%) (Lim et al., 
2018). Some underlying mental health conditions typically become symp-
tomatic among young people in their late teens and early twenties, and some 
may be triggered by life events and experiences during this time. Indeed, 
around three quarters of adults with a mental illness experience the initial 
symptoms before the age of 25. The number of students in Higher Education 
disclosing a mental health problem to their institution was already rising even 
before the Covid-19 pandemic. For example, in England, the number of 16 
to 24-year-olds reporting a mental health condition rose from 15% in 2003 
to 19% in 2017, representing an increase of over 25%. In the year 2015–2016, 
89% of students enrolled in undergraduate courses in higher education in the 
United Kingdom (UK) were aged under 25 years, and 2% of first-year stu-
dents (equal to 15,395 individuals) disclosed a mental health condition, 
almost five times more than the number in 2006–2007 (Thorley, 2017). A 
pre-pandemic survey in 2018 reported that 21% of students had a current 
mental health diagnosis (Pereira et al., 2019). By 2020, 27.2% of applicants 
to higher education in the UK had declared a mental health condition of 
some kind. It is suggested that the stigma surrounding mental health prob-
lems has been reducing over recent years so that young people are becoming 
more confident in disclosing this information, and less afraid that this will 
impact negatively on their career plans which may account for some of this 
increase (UCAS, 2021). Recent research has since indicated that the Covid-19 
pandemic has had a particularly negative effect on young people aged between 
18 and 29 years, females, those from more socially disadvantaged back-
grounds, and those with pre-existing mental health problems who are at a 
higher risk of developing stress-related problems (O’Connor et al., 2020). 

The negative impact of stress on the mental health of students resulting in 
conditions such as depression, anxiety and suicidal thinking has been known 
for over a decade. In 2008, Dyrbye et al reported that 11% of students said 
they had experienced suicidal ideation over the previous year (Dyrbye et al., 
2008). Male undergraduates were found to be at a higher risk for suicide 
while female students were more likely to experience major depression and 
anxiety disorders (Eisenberg et al., 2007). A survey carried out in the UK by 
the National Union of Students (NUS) in 2013 showed that 80% of partici-
pants reported feeling stressed, 55% felt anxious and 40% felt depressed 
(Kerr, 2013). While suicide rates among students are lower than in the general 
population, the numbers have been rising over recent years. The Office of 
National Statistics (ONS) showed an increase in the rate of student suicides 
in England and Wales from 52 in 2000 to 95 in 2017 (Office for National 
Statistics, 2018). 
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Rates of anxiety and depression among students rose during the Covd-19 
pandemic, and the prevalence of stress increased due to a range of factors, 
including health anxiety for themselves and loved ones, problems with concen-
tration and disturbed sleep, and anxiety about their academic performance. 
This has been seen across the international higher education sector, including 
the UK, the US, China and Europe (Cao et al., 2020; Son et al., 2020). It has 
been estimated that one in four students experience mental illness such as 
depression each year but this now appears to be increasing above the level of 
the general population, indicated by the significant increase in the number of 
students disclosing a mental health problem to their institution (Sheldon et al., 
2021). There is a pressing need for universities to invest in providing support 
for students to enable them to increase their personal resilience and to develop 
effective coping strategies to manage stress as an integral part of their degree 
programme and career training rather than an optional add-on. 

3  Student Stress and Burnout  

The prevalence of stress, anxiety and depression (SAD) is known to be high 
among students (Lim et al., 2018). Some student groups, such as medical 
students, are at particularly high risk of experiencing stress related to their 
occupational training known as burnout. This is characterised by emotional 
exhaustion, depersonalisation and a sense of reduced accomplishment in day- 
to- day work, and can result a deterioration of the quality of care or services 
provided (Maslach, 1996). Meta-analyses have shown that half of junior doc-
tors began to experience burnout even before they started their residency 
posts, and it is argued that burnout in qualified physicians begins in early 
medical training (Frajerman et al., 2019). Indeed, Shanafelt et al. (2012) 
reported that almost half of 7288 physicians surveyed in the US experienced 
burnout, and evidence confirming the high prevalence of stress and burnout 
amongst physicians has been growing for nearly two decades (Zhou, 2020). 
Studies of other professions known to be stressful show a similar pattern. 
Collin et al. (2019) reported high levels of stress and low levels of wellbeing 
among dentists, while earlier systematic reviews had been reporting high lev-
els of stress among dental students for several years prior to this (Elani et al., 
2014; Singh et al., 2016). Similar findings have been shown in undergraduate 
training for careers in aviation, engineering and other high pressure profes-
sional groups (Brezonakova, 2017). Early interventions to help students man-
age stress effectively and increase resilience during their undergraduate studies 
and early training may mitigate burnout, avoid the negative aspects of stress 
later in their careers and improve job retention (Tang et al., 2021). 
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4  What Are the Challenges to Mental Health 
Faced by Students? 

4.1  Managing Finances 

There is no doubt that some undergraduate students experience significant 
problems in managing stress. There are multiple potential causes for this. For 
many young people, they are moving out of their family home and becoming 
independent for the first time, often far from their family and previous friend-
ship groups. As young adults, they are expected to be able to manage their 
financial resources however, depending on their individual life experience, 
they may or may not be well equipped to do this. Changes in funding for 
higher education in the UK, including the introduction of fees in 1998 and 
replacement of the maintenance grant with the student loan, have meant that 
many students now incur high levels of debt in order to study, undertaking 
large student loans in order to pay educational fees and support themselves. 
Indeed, the financial cost of education can be a significant stressor for all stu-
dents worldwide. As a consequence, many find themselves living on a very 
limited budget and possibly taking on part-time employment to fund their 
studies (Richardson et al., 2016). Financial support from parents may allevi-
ate some of this stress for some, but those from a low income background may 
find the financial strain particularly challenging and face balancing the need 
to spend time earning money against the need to spend time studying. 

Benson-Egglenton (2019) reported a clear relationship between a student’s 
mental wellbeing and their financial wellbeing. For example, medicine is one 
of the most expensive and longest undergraduate degree courses usually requir-
ing five or six years to complete rather than the standard three years. Debt 
levels among medical students are negatively associated with mental wellbeing 
and academic outcomes. Students with high levels of debt are likely to be 
driven towards choosing higher paying specialties in order to pay off their 
accumulated debt but also potentially influencing their career choices, job sat-
isfaction and long-term mental health (Pisaniello et al., 2019). The Covid-19 
pandemic has caused additional financial hardship for students who relied on 
casual part-time work to support themselves as many of the common jobs 
undertaken by students such as shop work, bar work, catering, tutoring, clean-
ing and so on were untenable due to social distancing and travel restrictions 
imposed by governments to reduce infection rates. Many had to return to their 
family home which had the advantage of providing financial and social sup-
port but also led to strains in family relationships as young people sought to 
maintain their independence (Bolumole, 2020; Yorguner et al., 2021). 
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4.2  Managing Existing or Emergent Health Issues 

Some students enter university with existing physical and/or mental health 
problems or will develop health problems during the course of their study. 
The emergence of a new health problem whilst studying for a degree can be 
very stressful due to the potential need to identify the health problem, gain a 
diagnosis and make the psychological and physical adjustments required to 
cope, alongside the academic demands of studying (Thorley, 2017). It was 
necessary for some students to shield during the pandemic in order to protect 
themselves or vulnerable family members from the virus, during which time 
almost all university teaching and assessment moved to online platforms. 
Whilst this may have been a reasonable alternative during the lock downs, as 
restrictions lifted they often had to make some difficult choices in managing 
risk for themselves and/or vulnerable others in attending onsite teaching amid 
fluctuating high infection rates and partial uptake of the vaccine programme: 
balancing the conflicting requirements of their education with the need to 
protect themselves or vulnerable dependents. Students may also have caring 
responsibilities for parents, spouses, children or siblings while they are study-
ing. This may reduce the time available for studying and attending lectures, 
reduce rest time and increase to pressure to perform well. Home schooling of 
children during the pandemic undoubtedly increased these pressures for stu-
dents with parental or childcare responsibilities, and the loss of support from 
outside carers and social care services significantly impacted on the ability of 
some students to continue their studies (Blake-Holmes, 2020). 

4.3  Transition into Higher Education 

For many students, entering university means entering a new environment 
with an unfamiliar set of social and academic expectations which requires a 
transitional period of adapting to the new conditions. Social pressures of liv-
ing with peers in university student accommodation or in privately rented 
accommodation and having to navigate a new social structure can be confus-
ing and relationship problems are common. The need to fit in with peers can 
be overwhelming and students may experience homesickness, social isolation 
and loneliness. It may be particularly stressful for students who are the first in 
their family to attend university, or who have no family support or may have 
grown up in the state care system. In addition, there are the pressures of meet-
ing academic deadlines, passing exams and getting good grades in order to 
progress through the course and justify the financial investment (Thorley, 
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2017; Richardson et al., 2016). Mature or graduate students may also find it 
challenging in adjusting to their student status and working within the hier-
archical structures of higher education institutions. In their final year, stu-
dents also have to begin applying for jobs and making decisions about their 
life beyond university education, another major life change. 

4.4  Substance and Alcohol Misuse 

Addictive behaviours and substance misuse are often used as coping mecha-
nisms to manage the symptoms of stress. A recent survey of 37,500 students 
conducted in the UK in 2018 reported that 45% of students used drugs and/
or alcohol as a means of coping with difficulties in their lives and 10% did this 
often (Pereira et al., 2019). Sleep disturbance may accompany stress and 
indeed 7% of participants used drugs or alcohol in order to sleep at night. 
Alcohol misuse among students is not new; indeed, an earlier study by Dantzer 
et al. found that English female students had one of the highest rates of ‘heavy 
drinking’ when evaluated with international comparisons (Dantzer et al., 
2006). The student population in the UK higher education sector has 
expanded considerably over recent years, and alcohol-related issues in this 
group have also increased despite positive attempts made by universities to 
address harmful drinking patterns. 

The motivation for drinking alcohol among students has been associated 
with drinking for social reasons to fit in, drinking to cope and drinking to 
enhance mood. Students reported that they were most likely to drink alcohol 
for positive social reasons such as socialising or celebrating with friends and 
because it made them feel good and generally enhanced their experience. 
When asked what effects they expected from drinking alcohol, students most 
frequently reported that it increased social expressiveness and social and phys-
ical pleasure such as being more open and confident and feeling greater 
warmth, positivity and enjoyment when socialising with others. Dantzer et al. 
(2006) reported that much of student social drinking took place in university 
accommodation and students often pre-loaded before going out. This is sup-
ported by a recent survey undertaken by the National Union of Students 
(NUS) finding that 48% of students regularly do this (National Union of 
Students, 2018a). 

Use of recreational drugs and/or alcohol, however, is also associated with 
harmful and risky behaviours, para/suicidal behaviours and accidental death. 
For example, just over 10% of students said they had been a passenger in a car 
when the driver was over the limit and 5% had driven when over the limit; a 
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third had been separated from friends and 13.2% had got lost; 15.2% had 
had unprotected sex and 12.2% had had sexual intercourse when they ‘ordi-
narily wouldn’t have done’ (Dantzer et al., 2006). According to the NUS, the 
prevalence of these behaviours has persisted and increased over time, and this 
leads to higher levels of vulnerability (National Union of Students, 2018a). 

University students are more likely to use drugs than young people in the 
general population in the UK (National Union of Students, 2018b). Of the 
2810 students who completed the survey, 56% they said they had ever used 
an illegal drug, with 39% saying they currently used them. This compares to 
35% of 16- to 24-year-olds in the general UK population who have ever taken 
a recreational drug, and 19% who have taken one in the last year. Cannabis is 
by far the most commonly used substance often to aid relaxation or sleep, 
having been tried at some point by 94% of those who had used an illegal 
drug. Ecstasy is the second most commonly used drug for students, followed 
by cocaine (which is the second most used drug among 16- to 24-year-olds in 
the general population, ahead of ecstasy), nitrous oxide, ketamine and lysergic 
acid diethylamide (LSD), also known as ‘acid’. Some students argue that they 
use alcohol and illicit drugs to manage stress and mental health conditions in 
the absence of medical and psychological support, but long-term alcohol and 
substance misuse can negatively affect mood, exacerbate symptoms of mental 
illness and lead to addiction. A small number of students also said they used 
‘smart’ drugs to enhance memory and concentration (National Union of 
Students, 2018b). 

There is an evident need to address alcohol and drug misuse among stu-
dents. There is a persistent belief that alcohol is an accepted aspect of univer-
sity life. The 2017–2018 NUS survey reported that 79% of students agreed 
that drinking and getting drunk is part of university culture (National Union 
of Students, 2018a). It is possible that moves towards more structural changes 
could reduce the risk of alcohol-related harm and simultaneously meet the 
requirements of non-drinkers, such as increasing provision of formal and 
informal social opportunities for students without undue dependence on 
alcohol, offering wider access to cafes, juice bars, snack bars and non-alcohol- 
related functions/events. First-year students seem to be at particular risk of 
participating in social activities involving large amounts of alcohol as they 
attempt to integrate into university life, and their inexperience has been 
shown to increase the risks attached to heavy drinking and use of recreational 
drugs. Although student initiation rites into certain societies involving exces-
sive alcohol and risky behaviours are prohibited within universities, they may 
still take place off campus (UK Universities, 2019). Other social activities 
such as annual dinners, end-of-term celebrations, sports tours and alumni 
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events may also involve students undertaking risky behaviours in their 
attempts to prove their allegiance to a team or to demonstrate their fearless-
ness. This can add additional stress to students seeking social acceptance and 
or increased social standing among peers. Those students living in the familial 
home appear to be less affected by this culture and less likely to participate in 
risky behaviours. 

4.5  Safeguarding and Management 
of Behavioural Issues 

University policies on safeguarding students and policing issues involving 
behaviour, personal safety and conduct have been called into question more 
often over recent years. Issues concerning sexual harassment, misconduct and 
assault involving students, on or off campus, have become controversial and 
topical. This is not a new issue in higher education institutions across the 
world which bring large numbers of young people together on campus, but 
the increasing availability and use of social media has allowed new types of 
abusive behaviour to emerge which can cause high levels of distress to the 
victim and be divisive within the student community, such as cyber bullying, 
trolling, sexting and revenge porn. The number of incidents reported by the 
general media has been increasing. There has also been public criticism of 
some UK university’s management of such complaints and poor support of 
students involved. For example, Sussex University was criticised for poor 
management of a sexual assault case of a student by a lecturer in 2016 (Pells, 
2017); Warwick University was strongly criticised for their management of 
complaints made by two female students in 2019 when it came to light that a 
group of 11 male students had set up an online group chatroom where they 
discussed and sent sexually explicit, violent and racist messages to each other 
over a long period of time referring to female students within their social 
group (Westmarland, 2019). These are not isolated incidents and there are 
numerous other similar examples of universities failing to act effectively in 
response to student complaints concerning harassment, racism, bullying and 
inappropriate behaviour across the international higher education sector. 
Universities have found themselves out of step at times with the tech savvy, 
social media oriented, “hashtag-me too” generation who are more assertive 
and less acquiescent in maintaining the status quo than earlier generations. 
Indeed, the courage and resilience of complainants such cases has fundamen-
tally changed the way universities respond and manage issues around miscon-
duct and student support. It can be argued that universities need to be 
proactive rather than reactive in their responses to such issues. 
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4.6  The Experience of Loneliness and Social Isolation 
Among Students 

Loneliness is defined as perceived social isolation involving a lack of interac-
tions with others (social loneliness) and the absence of meaningful relation-
ships (emotional loneliness) (Weiss, 1973; Hawkley & Cacioppo, 2010). 
Loneliness is characterised by anxious feelings about a lack of connection or 
communication with other people, including friends or family. This can also 
happen when an individual’s expectations of the character and quality of 
social relationships not being met; when there is discrepancy between what an 
individual expects from a relationship and what they actually experience. It 
can lead to depression and suicidal ideation. 

It has long been known that young adults studying at university are vulner-
able to experiencing greater loneliness due to changes in social networks, sepa-
ration from home and established friendships (Weiss, 1973). This may 
produce a deficit in social interaction and support, and create the perception 
of a smaller support social network leading to feelings of loneliness and social 
isolation until new relationships can be established (Özdemir & Tuncay, 
2008). Loneliness is prevalent among young people under the age of 25 years 
(Victor & Yang, 2012). In 2018, a large UK wide survey found that 40% of 
16- to 24-year-old participants felt lonely (Hammond, 2018). Among first- 
year undergraduates, 49% reported mental health issues and 31% cited social 
isolation as the global cause (Storrie et al., 2010). Ironically, people with more 
years of education are less likely to experience loneliness in the long term. 
Despite this, being a young adult and living in rented accommodation, which 
is a common experience for students, leads to an increased likelihood of feel-
ing lonely (Office of National Statistics, 2018). Depending on their field of 
study, requirement for lecture attendance, practical teaching and contact 
time, some students may have a significant amount of independent study 
time alone which may reduce their opportunities for interactions with peers. 
Research has shown that students studying social sciences may be particularly 
at risk of this (Diehl et al., 2018). Students living in the familial home or 
commuting long distances to save money may also be at greater risk social 
isolation from limited interactions with peers. 

Extra-curricular activities run by the university or Student’s Union can be 
important in encouraging a sense of belonging to the university community. 
This involves a subjective sense of relatedness or connectedness to the institu-
tion. As well as academic engagement, this involves social engagement with 
peers, including the provision of societies ranging from sports to arts to poli-
tics and so on, and volunteering to work for charities (Thomas, 2012). 
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Students may also use social media to stay in contact with family and friends 
and to build new networks. It is important that universities recognise the 
importance of online communication by supporting and subscribing to a 
range of platforms to enable this, from local course-related or subject-area 
discussion groups and social groups to platforms with national and global 
reach (Thomas, 2012). Studies of young adults have shown that feelings of 
loneliness can lead to a decreased perception of wellbeing (Chue, 2010). 
Loneliness has been described as ‘social pain’ which acts as a psychological 
mechanism that is meant to motivate an individual to seek social connections 
(Cacioppo et al., 2008). It is important that when students seek to make these 
connections, that universities provide opportunities and resources for them to 
find and develop them. 

The Covid-19 pandemic has had a significant impact on social isolation of 
university students around the world. Most universities were forced to trans-
fer their teaching into an online format, and to close their campuses either 
partially or completely during waves of high infection rates. Imposition and 
relaxation of these restrictions varied at different times across countries. Many 
students were left to study in their rooms in university residences or at home 
with their families due to travel restrictions. International students, in some 
instances, were unable to return to their home country prior to lockdowns 
and the requirements of quarantine policies and spent long months away 
from their families. In March 2021, the UK Office for National Statistics 
reported that over a quarter (26%) of students surveyed reported feeling 
lonely “often or always,” compared with 8% of the adult population in Great 
Britain over a similar period. In the short-to-medium term, these conditions 
are likely to continue intermittently in different countries as different variants 
of the Covid-19 virus cause waves of infections until an effective level of vac-
cination and immunity had been reached. It is likely then that the resulting 
psychological distress will continue in varying presentations as those impacted 
progress through the education system and into their chosen occupations 
(Browning et al., 2021). 

5  Response to the Changing Needs 
of Students from Higher Education 

The Covid-19 pandemic had a significant impact on structure and delivery of 
higher education in 2020 necessitating a rapid transfer to online teaching at 
very short notice to a student group who were unprepared for this. This 
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presented a significant challenge for university teaching staff and there were 
unavoidable delays while staff adapted their learning materials and adjusted to 
using new software to enable this new delivery format on a large scale. Lectures 
were pre-recorded or delivered via online platforms. Small group meetings 
using Zoom or Microsoft Teams became the modus operandi. Assessments 
and exams were redesigned and delivered in a new online format. Graduation 
ceremonies were postponed or cancelled. Despite the best efforts of academic 
staff, many students were left feeling confused, frustrated and disappointed by 
their university experience. Further research studies will be needed to evaluate 
the impact of this on psychological and professional career outcomes for the 
current and future generations of students whose experience of school and 
university during this time was forever changed. 

As vaccines became available and the impact of the pandemic receded, uni-
versities across countries have worked hard to return to onsite teaching. Efforts 
are underway to try to understand the impact of the pandemic on students 
and young people in an effort to mitigate the negative effects in future, to 
maintain a healthy mindset and to foster resilience in the future work force 
(Browning et al., 2021; Yorguner, 2021; Defeyter et al., 2021). There is 
increasing awareness of the need to increase the availability of welfare support 
services and embed wellbeing into higher education, such as expanding the 
role of personal tutors and peer support, increasing funding for counselling 
and access to online psychological interventions such as cognitive behaviour 
therapy and mindfulness. Universities have been forced to re-think their 
dependence on lectures and didactic teaching. Students now expect to have 
access to online resources, subject focussed online chat rooms, social media 
platforms and online assessments (Clements, 2015; Walker et al., 2021). The 
virtual classroom has become a reality so the requirement for their physical 
attendance in a physical classroom is much reduced. This also reduces oppor-
tunities for in-person social interaction and may increase social isolation, 
which appears to be at odds with interventions to protect and improve wellbe-
ing, and must be balanced with requirements for human interactions as out-
lined earlier if it is not to have a detrimental effect. Using online media 
effectively in both teaching and social networking will be integral to the devel-
opment of future higher education and management of good mental health 
among students. Traditional lectures will still have their place in university 
education but it is likely that audio and visual recording of lectures, use of 
podcasts and increasing use of remote learning will continue. 
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6  Student Wellbeing, Resources 
and Resilience: Impact on Future Careers 

In recent years, interest in student wellbeing and how students can be better 
supported during their university years has been growing in order to increase 
productivity and avoid future mental health problems such as burnout. Three 
components of wellbeing have been identified (Steptoe et al., 2015). Evaluative 
wellbeing focuses on broad cognitive judgement of achievement of career 
goals, health and financial status. It involves a global assessment using an 
individual’s personal criteria in order to measure life satisfaction. Reduced 
wellbeing is an indicator of future mental illness and of later development of 
disorders such as depression (Diener et al., 1985). Hedonic wellbeing refers to 
the individual’s experience of emotion and includes feeling of happiness and 
contentment as well as negative feelings such as sadness, despair, loss and so 
on. Eudemonic wellbeing refers to an individual’s judgement regarding the 
purpose of their life. This indicates the sense of meaning derived from interac-
tion with others or events, and such existential issues that are determined by 
a combination of internal and external factors (Steptoe et al., 2015). Various 
aspects of wellbeing have been found to be protective against poor health and 
to impact on morbidity and mortality. Wellbeing is defined as a complex mul-
tidimensional construct. Stable wellbeing is achieved when an individual has 
sufficient resources (psychological, social and physical) to cope with the chal-
lenges they confront, and a sense of equilibrium is reached, however this 
dynamic can fluctuate depending on the external and internal demands of the 
challenge (Dodge et al., 2012; Cummins & Cummins, 2010). 

Resilience is integral to this concept of wellbeing as a protective factor. It is 
defined as the ability to adapt and use available resources in the face of adver-
sity to achieve and maintain healthy functioning. It is a psychological charac-
teristic that enables individuals to continue to thrive even after exposure to a 
stressful event. Dunn and colleagues argued that resilience can be learned and 
increased, and they suggest a conceptual model whereby increasing resilience 
may help prevent the development of burnout (Dunn et al., 2008). 

They use the metaphor of a psychological ‘coping reservoir’ which can 
either be replenished by positive inputs such as psychological support, healthy 
social activities, mentorship, intellectual stimulation and so on, or be drained 
by negative inputs such as stress, internal conflicts and demands on time and 
energy. The students own personal traits, temperament and coping style are 
also important in forming the internal structure of the reservoir. In combina-
tion, these can lead to positive or negative outcomes, including resilience and 

19 The Impact of Stress Among Undergraduate Students… 



360

enhanced mental health, or burnout and cynicism. This concept presents the 
replenishing and depleting of the reservoir as a dynamic process so it is impor-
tant to students learn how to bolster their internal reservoir in order to foster 
resilience and wellbeing, and are provided with opportunities and resources to 
do this. Dunn et al argued that helping students to identify and focus on the 
unique strengths of the internal structure of their own reservoir (coping style, 
personal traits and temperament) while also helping them identify supportive 
inputs that help replenish the reservoir will foster greater resilience, self-esteem 
and competence (Dunn et al., 2008). 

Resilience is associated with increased quality of life, wellbeing and func-
tional capacity at times of adversity (Abiola & Udofia, 2011; Cassidy, 2015) 
(see also Chap. 13 in this present book). It is claimed that resilience is more 
important than intelligence in achieving success in academic attainment 
(Duckworth, 2017). A strategy which could successfully embed the develop-
ment of resilience and wellbeing into the undergraduate curriculum could 
potentially help to protect students against stress and mental illness, reduce 
the dropout and lead to a more economically productive, healthy and creative 
professional workforce (Thomas, 2012; Burns et al., 2020). 

7  Interventions to Increase Wellbeing, 
Resilience and Success 

There are many opportunities that universities can provide within the educa-
tional environment to help students to develop good wellbeing and improve 
resilience. Wellbeing is multi-faceted and requires a multi-component 
approach. This may fall into four areas as discussed below: (1) the university 
environment and social activities; (2) teaching approaches and methods 
within the particular subject area studied; (3) courses specifically intended to 
improve wellbeing; (4) pastoral support.

 (1) University environment and social activities  

Working with the Students Union and student organisations, universities 
can encourage students to engage in social activities in a wide range of differ-
ent areas, including sports clubs, creative arts and crafts, community projects 
and social action, charity and volunteer work, professional societies and so on. 
Membership of societies and clubs can help to increase a sense of belonging 
and to build social networks, reduce loneliness and social isolation. This can 
also provide opportunities to develop new skills and increase self-confidence, 
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which can assist students in their future careers. Extra-curricular projects and 
programmes can support self-development by exposing students to new expe-
riences and people, and by requiring them to develop skills in problem solving 
and leadership within an educational environment that supports wellbeing. 
Providing social spaces where students can meet, study, socialise helps to build 
a community. These might be indoor spaces such as cafes, bars, function 
rooms, comfortable seating areas and so on, or outdoor spaces such as nature 
gardens, green areas and sports facilities. 

Access to good-quality career advice can help students make important and 
realistic early choices about their future employment and help them to develop 
their ambitions (Thomas, 2012). For example, they may get involved in char-
ity/ volunteer work or apprenticeship style work experience. This can increase 
motivation and help them to set realistic goals. It can also broaden their out-
look, help them to develop flexible ways of thinking and challenge them to 
undertake activities that may help them to increase their chances of success in 
their chosen field. Being aware of a wider range of options may enable them 
to review the time scale of their career progression or undertake alternative, 
more flexible career pathways than originally envisioned (Hizzett & Snaith, 
2022; Ogunde et al., 2017).

 (2) Teaching approaches and methods in supporting wellbeing and 
resilience  

There are a number of teaching approaches and strategies that can support 
student wellbeing and build resilience, many of which can be embedded in 
current teaching practice. The shift to online teaching during the Covid-19 
pandemic served to highlight the importance of active social contact during 
learning activities to promote a sense of belonging to the group and self- 
esteem. Developing opportunities for students to work together in small 
groups, online or in-person, encourages communication, team working, inde-
pendent learning, problem solving, increased enjoyment and so on allows 
students to engage emotionally with their learning (Camacho-Morles et al., 
2021). The increasing use of technology during the pandemic left some stu-
dents feeling overwhelmed, so using a variety of teaching media, including 
in-person lectures and seminars as well as pre-recorded teaching, telephone 
and video calls, and online communication, is helpful in normalising the use 
of these media, managing fear and anxiety, and increasing resilience (Tseng 
et al., 2020). It may help students to make friends and manage their own 
emotions along with those of others. They therefore have the opportunity to 
practice self-regulation and develop emotional intelligence (Cleary et al., 
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2018). Having opportunities to present their work to the class or tutor helps 
to increase self-confidence, presentation skills, verbal/technical/social skills 
and manage performance anxiety (Aliyu et al., 2019). It also allows informa-
tion to be presented in different formats using different media and encourages 
students to be intellectually creative and inquisitive. 

Interventions that encourage social integration, the development of strong 
formal and informal social support networks, and development of cognitive 
restructuring appear to foster resilience (Morales-Rodríguez, 2021) Creating 
a conducive environment in which this can happen, identifying and incorpo-
rating teaching methods designed to nurture these abilities and skills could 
produce a cost-efficient way of increasing student resilience and wellbeing. 
There are many examples of this. Use of group and paired work, presentations 
and projects designed for students to work together over a period of time 
offers opportunities for improving social and communication skills. Team 
based learning where students are set objectives and tasks to complete as a 
team has many advantages in developing knowledge, roles and leadership 
skills (Hamada et al., 2019). The flipped classroom approach where students 
are required to undertake preparatory work and planning prior to the taught 
session in order to participate effectively encourages a higher level of motiva-
tion, organisation and participation. This also encourages students to take a 
greater level of responsibility for their own learning (Mortensen & Nicholson, 
2015). There are, however, several limitations, including the need for a cur-
riculum designed to support this strategy, investment in staff to facilitate 
teaching, high-quality resources and technical support. Educational place-
ments in professional, community and industry settings can help to build 
confidence, provide work experience and generate careers opportunities. 
These can also sometimes allow students to be paid an income and act as joint 
ventures between the business and education sectors. 

Realistic feedback on academic performance and progress is essential in 
order for students to learn from mistakes and difficulties, to be able to struggle 
with challenging intellectual problems and uncertainties in a safe space and to 
adapt their behaviour and learn to be more flexible in their cognitions. This is 
known as a growth mindset and this approach seeks to normalise the struggles 
many students have in confronting the intellectual challenges any good aca-
demic course of study should present (McIntosh & Shaw, 2017). The inclu-
sion of tasks that require students to reflect on their own behaviour, 
performance or a particular experience in a structured way can also produce 
valuable learning in both academic and personal spheres. This usually needs 
to be facilitated in small groups or pairs to be meaningful and positive model-
ling by staff can demonstrate the value of this. 
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Feedback is often a contentious issue between students and university lec-
turers in terms of the type of feedback, its frequency and delivery. There is 
long running debate among academics about the most effective ways to give 
feedback and meeting student’s expectations (Thomas, 2012). Learning as a 
process can often be uncomfortable because it involves uncertainty and effort 
over a period of time, and the outcome may not immediately reflect the per-
sonal cost involved. Students may sometimes have unrealistic expectations of 
this process and so meaningful feedback from academics and pastoral staff is 
essential in guiding them in their progress, sustaining effort, developing their 
resilience and maintaining good wellbeing (Esterhazy & Damşa, 2019).

 (3) Courses designed to improve wellbeing and resilience  

Persistence and self-management (the ability to set goals) are two key char-
acteristics of resilience, but others such as emotional control (the ability to 
self-regulate by not dwelling on negative experiences or overreacting to situa-
tions), motivation and commitment are also important. These abilities could 
potentially be learned and refined within the university environment by pro-
viding short courses focussing on wellbeing and resilience as part of the cur-
riculum. Mindfulness has been shown to reduce stress and increase resilience 
in students and can be taught effectively as a short course (Pidgeon et al., 
2015). Many students struggle with perfectionistic thinking, self-criticism 
and anxiety so provision of self-development courses which allow students the 
opportunity to explore their own psychological coping strategies and learn 
new ones could be beneficial. Cognitive restructuring has been shown to be 
particularly helpful as a way of reflecting on experiences and positively refram-
ing them (Morales-Rodríguez, 2021; Pidgeon et al., 2015). These could be 
student selected components or integrated into the curriculum. Recent 
research suggests that the most effective courses in wellbeing and resilience 
incorporate multiple components.

 (4) Pastoral support  

Establishing consistent pastoral support may involve allocating mentors or 
personal tutors who support students throughout their three or four years (or 
more) undergraduate journey. The availability of counsellors, peer support 
and provision of self-development courses are important in allowing students 
to develop effective coping strategies, mature emotional regulation as well as 
their intellectual ability (McIntosh & Shaw, 2017). Allocating personal tutors 
to students on a long-term basis throughout the period of their undergraduate 
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education rather than just for short, one-year periods creates the opportunity 
for staff to model consistent positive approaches to problem solving and cog-
nitive restructuring, both in managing academic issues and life events over 
time. It also allows for early intervention when problems arise in the short 
term by staff who have built a rapport with the student. Personal tutors are 
usually not counsellors, rather their role is to offer academic and pastoral sup-
port, and possibly mentoring, and to have pastoral oversight of the students 
allocated to them so that they can refer to other staff specialising in counsel-
ling, accommodation advice, financial support, disability and health and so 
on (Earwaker, 1992 as cited in Walker 2022). They provide a consistent, sta-
ble presence and may be the only member of staff to follow a student through-
out their university career, since the head of year, module leaders and course 
leads may change as the student progresses from one year to the next through 
their undergraduate studies (Walker, 2022). This provides the opportunity to 
build trust and for the student to feel ‘known’ as an individual. It can provide 
a sense of continuity and reassurance throughout the intellectual and emo-
tional changes exposure to higher education brings. The presence of a trusted 
colleague or mentor can be an important element in building resilience. 

A high-quality, professional counselling service is an essential component 
of student welfare services provided by universities. Funding accessible uni-
versity counselling services for students with psychological problems or in 
distress can protect them against further deterioration and long-term illness, 
and support them in times of immediate distress. It can also provide early 
identification and referral for students with more serious mental illness. Most 
universities have policies to protect students against bullying, harassment and 
anti-social behaviour, and endeavour to provide a safe environment in which 
students can thrive. A clear complaints process supported by staff trained in 
student conduct and compliance can provide students with the sense of secu-
rity and reassurance that expected standards of behaviour will be upheld and 
their personal safety protected. 

Supporting students to develop and cultivate skills to sustain their wellbe-
ing and resilience throughout their careers has important payoffs for whatever 
career path they choose to follow, including promotion and enhancement of 
professionalism within their field and personal fulfilment. It can reduce drop-
out rates and improve retention, increase student satisfaction and impact on 
academic and professional success. 
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8  Conclusion 

Over the last decade there has been increasing evidence to show that students 
in higher education may experience levels of stress that damage their mental 
health in response to the challenges of modern life. The consequences of this 
affect may their long-term academic attainment, ability to complete their 
studies and sustain successful career trajectories, as well as their social and 
financial positions. There is interest from universities in adopting a more 
holistic approach to supporting the mental health of students and in equip-
ping them to meet these challenges. A larger number of students are entering 
the university system and increased fees have changed student’s expectations 
of the types of support universities should provide to enable students to be 
successful and lead healthy lives, including social, emotional, psychological, 
spiritual and physical support. The Universities UK Good Practice guide to 
Student Mental Wellbeing in Higher Education (2015) states that mental 
health  

[e]ncompasses the emotional resilience that enables us to enjoy life and to sur-
vive pain, disappointment and sadness, and an underlying belief in our own, 
and others’ dignity and worth. It also allows us to engage productively in and 
contribute to society or our community. (Universities, 2015) 

Convincing evidence presented here argues that stress and burnout often 
begins in the early years of career training, during the undergraduate years, 
and impacts on career development and occupational performance. Covid-19 
has significantly impacted the approach to education and student experience. 
Higher education institutions must adapt their pedagogical approach and 
welfare provision to promote and maintain student wellbeing as well as aca-
demic excellence in order to attract students to their courses. Universities are 
centres of academic learning but pressure is mounting on them to provide the 
resources for students to develop effective coping strategies to manage stress 
and avoid burnout as well as obtain the qualifications they need to enable 
them to reach their potential in the workplace. This is becoming increasingly 
influential as a marker used by students when choosing which university to 
attend and later as a measure in judging how well the university has per-
formed. The physical and mental health of students is important in enabling 
students to achieve their personal and intellectual potential. It will be essential 
for universities in future, post Covid-19, to develop a range of innovative 

19 The Impact of Stress Among Undergraduate Students… 



366

teaching strategies and welfare support to operationalise this. Healthy, resil-
ient students are more likely to successfully complete their studies, less likely 
to drop out or experience burn out later in their career, and more likely to 
make a positive, long-term contribution society. 
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20
Stress Prevention Measures 

in the Workplace

James Erskine and Philippe Fauquet-Alekhine

1  Defining Stress 

Stress is defined as the  perception that one’s ability to cope with the present 
scenario has been exceeded and that relative to other situations, the individual 
has insufficient resources to successfully cope (Harms et al., 2017; Lazarus & 
Folkman, 1984). 

It is important to frame this discussion of stress by recognising that some 
stress in life is often beneficial, providing motivational energy to tackle diffi-
cult situations. Selye (1959) originally termed this positive form of stress as 
eustress. However, there is general agreement in the literature that once stress 
grows past certain levels it quickly becomes detrimental to the individual 
(Fauquet-Alekhine et al., 2014; O’Connor et al., 2021; Salem, 2015). 
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At this juncture there are some points rarely made in the literature that 
need to be made. The first is that when an individual is stressed in a stressful 
environment, this means that the person is functioning properly. Therefore, 
the assumption that stress is always a manifestation of individual lack of cop-
ing ability or environmental issues is fundamentally flawed. Stress is an inter-
active process delineated across time with an overdetermined set of influences 
from genetics, biology, economics and the built environment. 

Stress is a major issue in the modern workplace (Lazarus, 2020). 
Organisations have become interested in intervening by instigating numerous 
organisational programmes designed to reduce stress and promote greater 
well-being and health. In part this is driven by the sheer cost of not interven-
ing, for example, impact on bottom line and the number of working days lost. 
Stress is the second most frequently reported health issue at work and there-
fore there is a move towards legislation on health and safety in the workplace 
(EU-OSHA, 2022). There is also evidence that work stress can spill over into 
life outside work (Grzywacz et al., 2002). Chirico and colleagues (2019) 
examined the literature on psychosocial risk prevention in an occupational 
context, and reported that most countries have not included mandatory risk 
assessment and prevention in their national legislation around health and 
safety. This is important, as psychosocial hazards include how work is designed, 
organised and managed, and its effect on individual workers in terms of caus-
ing various harms (Cox & Griffiths, 2005). 

Research has consistently demonstrated that work stress is associated with 
risks to physical and mental health (Ganster & Rosen, 2013; Seymour & 
Grove, 2005; Steptoe & Kivimaki, 2013). It is also associated with negative 
and severe financial implications (Pieper et al., 2019). Furthermore, it is esti-
mated the 15% of working people have mental health conditions (Hesketh 
et al., 2020). Thus, there is data demonstrating that mental health issues are 
the fastest growing cause of long-term workplace absence in developed nations 
(Harvey et al., 2009; OECD, 2012). Furthermore, stress is now widely 
acknowledged to be one of the leading causes of long-term sickness world-
wide (American Psychological Association, 2022; UK Health & Safety 
Executive, 2021). However, there are effective methods of treatment 
(LaMontagne et al., 2007; van der Klink et al., 2001). 

O’Connor and colleagues (2021) review the evidence linking stress and 
health outcomes and conclude that stress has direct effects on health through 
changes in autonomic and neuroendocrine systems. However, it also impacts 
health indirectly by increasing the likelihood of obesity, cancers and cardio-
vascular compromise (Hill et al., 2018; O’Connor et al., 2008; O’Connor 
et al., 2021). Allostatic load is the term used to denote wear and tear accruing 
from repeated long-term stress (McEwen, 1998). The evidence indicates that 
longer-term stress causes damage to multiple systems notably cardiovascular, 
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metabolic, neural and cellular. This has led to the term allostatic overload 
which pertains to the detrimental stress effects on biological systems due to 
sustained overactivation (Fava et al., 2019; McEwen, 1998, 2000, 2007; 
McEwen & Seeman, 1999). The authors then demonstrate using viral chal-
lenge studies that stressful life events can increase the likelihood of developing 
diseases across a range of pathogens (Cohen et al., 1991, 1998; Segerstrom & 
Miller, 2004). The authors also examine vaccine studies concluding that 
response to vaccination is modified by stress. With improved responses occur-
ring in participants with lower stress (Cohen et al., 2001; Marsland et al., 
2006; Pedersen et al., 2009; Vedhara et al., 1999). Of critical importance to 
the present chapter the authors review some of the work on stress and early 
life adversity and health consequences. They note that research is demonstrat-
ing that early adverse experiences seem to convey later health issues with data 
indicating more physical and mental health issues in those having previous 
adversity (Bellis et al., 2015; Hughes et al., 2017; Waehrer et al., 2020). Stress 
can impact health directly thought biological and genetic changes but also 
indirectly through behaviour. What is clear is the potential negative effects of 
stress are more broad and more nuanced than perhaps realised. It is therefore 
much more crucial to take steps to mitigate stress. 

Although mental health issues are not synonymous with stress, over long 
periods, stress can exacerbate and cause mental health issues (Carter et al., 
2006; Moylan et al., 2013). This is important as research indicates that depres-
sion, anxiety and stress decrease productivity while increasing workplace 
absence and unemployment due to sickness (Birnbaum et al., 2010; Dewa 
et al., 2011). Furthermore, estimates suggest the annual cost to the UK econ-
omy from these issues to be between £33 and £42 billion (Stevenson & 
Farmer, 2017). Other estimates put the UK figure at £28.3 billion per year in 
2009 (NICE, 2009). US estimates put annual healthcare costs for workplace 
stress at $190 billion using data from 2015 (Goh, 2016). However, other 
estimates put the US figure much higher at $500 billion lost each year due to 
workplace stress and 550 million workdays (APA, 2015). Furthermore, costs 
associated with poor metal health are expected to amount to more than 
$6 trillion by 2030 (Greenberg et al., 2015; WFMH, 2017). In addition, 
employer health costs for US employees rapidly outpaced inflation (Patton, 
2015). Peak incidence and onset for 75% of mental health conditions is 
before 24, while diabetes and heart attacks onset at 53.5 years and 65 years 
respectively. This makes it likely that mental health costs will be higher than 
other issues (Arango et al., 2018; CDC, 2014; Kessler et al., 2005). 
Furthermore, data indicates that 50–60% of adults with mental health issues 
do not access effective treatment or wait years before seeking treatment 
(Kessler et al., 1994; MHA, 2017; SAMHSA, 2015; WFMH, 2017). 
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Depression affects 280 million people worldwide and is the second largest 
cause of disability (WHO, 2021; Ferrari et al., 2013). Self-reported depres-
sion is the most frequent cause of absenteeism (Almond & Healey, 2003). 
Anxiety and depression accounted for 54% of working days lost in 2018/19 
(HSE, 2019). Furthermore, mental illness accounts for 32% of years lived 
with disability globally and strongly impacts the workforce (Vigo et al., 2016). 
In the US data indicates that 30–50% of all adults will have a mental health 
issue during their life (Kessler et al., 2005; Moffitt et al., 2010; Takayanagi 
et al., 2014). 

Goh et al. (2016) find that more than 120,000 deaths per year in the US 
are associated with how companies manage their staff. This translates to 5–8% 
of annual healthcare costs. Goh et al. (2016) create mathematical models of 
the relationships between workplace stressors, mortality and health care costs. 
The final models suggest that workplace associated mortality would be com-
parable to the fourth (cerebrovascular diseases) and fifth (accidents) largest 
causes of death in the US. The implications are clear, there is a definite link 
between employer actions and health care outcomes. Goh et al. (2019) con-
ducted further analysis examining the number of excess deaths on a country 
basis and how the relative wealth of the nation affects this. Results indicated 
that in Europe as GDP per capita rose, per capital workplace mortality and 
costs reduced. They then measured how the US deviated from the regression 
line of European nations demonstrating 17,000 preventable deaths per year 
and costs of $44 billion. Furthermore, the International Labour Organisation 
estimates there are 1.74 million work-related deaths per year and 160 million 
workers affected by diseases of the workplace (ILO, 2019). Therefore, it is 
vital to examine exactly how employers and work stress affect employee health 
outcomes. 

McDaid et al. (2019) examine the economic case regarding prevention of 
mental illness, and demonstrate significant economic consequences. They 
show that in 2013 mental health issues cost the US $201 billion and com-
pared this to expenditure on heart conditions of $147 billion (Roehrig, 2016). 
Furthermore, these costs are unlikely to represent the true cost, as mental 
health issues have numerous other costly consequences such as lost revenue 
from workers, increased mortality, informal carer costs, increased costs of 
criminal justice. Given the worldwide burden of mental health conditions 
there is an increasing focus on prevention (Collins et al., 2011, McDaid et al., 
2019, Wykes et al., 2015). However, despite clear benefits of increasing pre-
vention focus and mental health promotion these areas are consistently under-
funded. Furthermore, dividing conditions into mental or physical excludes 
much overlap and there is a wealth of evidence indicating one frequently leads 
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to the other (France et al., 2012; Mercer et al., 2012; Naylor et al., 2012). 
Critically employer physical health costs have far outweighed costs for mental 
health, despite mental health conditions being the costliest illnesses in the US, 
exceeding physical health costs (Goetzel et al., 2000; Goetzel et al., 2003; 
Greenberg et al., 2015; Roehrig, 2016). 

One area highlighted in the McDaid et al. (2019) analysis as an area with a 
strong economic evidence base for acting concerns workplace stress. They 
highlight the findings that in OECD countries mental health issues represent 
30–40% of disability benefit caseloads (OECD, 2015). Furthermore, there 
are multiple issues created by metal health conditions in the workplace such 
as lost productivity, absence due to illness and the human costs. The incen-
tives to prevent these issues are strong, such as increased production, less 
absenteeism, healthier workforce. Economic data strongly supports interven-
tion, with data indicating return on investment of between $0.81 and $13.62 
for every $1 spent on intervention (Matrix, 2013) or using WHO data for 
every $1 spent on treatment results in a return of $4 (WHO, 201). Hampson 
and Jacob (2020) in a report for Deloitte put the return on intervention at £5 
for every £1 spent (See also Knapp et al., 2011). Therefore, workplaces repre-
sent a vital setting for prevention that is often overlooked (Goetzel et al., 2018). 

Interestingly no widely agreed upon definition of job stress exists. However, 
it is often seen as conditions or items in the workplace that lead to significant 
psychological strain or “negative psychophysiological responses” (Chirico 
et al., 2019, p. 2). 

Reducing excessive stress in the workplace would have several downstream 
benevolent consequences for both the organisation and the individual employ-
ees. These would include, enhanced productivity, workplace commitment, 
happiness and well-being. These consequences would accrue to both the 
organisation and the individuals working within it. Simultaneously reducing 
stress would also result in decreased absenteeism, staff turnover and reduced 
staff sickness of all kinds (De Neve et al., 2013; Warr, 2003). 

One issue exacerbated by stress is burnout which has a significant impact 
on modern workplaces. The next section will explore these effects. 

2  Defining Burnout  

Burnout occurs when the individual loses the ability to care about their work 
and the individuals they work, with usually as a response to cumulative stress 
over long periods (Maslach, 1978, 2003; Maslach et al., 2001). It is tradition-
ally seen as being composed of three components; these are: 
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Emotional exhaustion—the individual feels they lack sufficient resources 
to cope with the situation and report feeling tired and drained. 

Cynicism—the individual increasingly detaches from others and their work 
as their negative attitude grows, they may start to treat others more like objects 
than people 

Reduced personal efficacy—the individuals’ work-based productivity 
declines, and they feel incompetent and loose meaning regarding their work 
(Maslach, 2003; Maslach et al., 2001). 

Burnout is now recognised by the World Health Organisation and included 
in their latest global disease classification system—ICD-11 (WHO, 2019). 

Concerning burnout there is evidence that not all occupations are equal 
and that occupations where stress is an integral part of the role suffer burnout 
at higher rates, this is especially true of healthcare workers who suffer elevated 
stress (Koinis et al., 2015; Portoghese et al., 2014; Ruotsalainen et al., 2015). 
Healthcare workers report more mental ill health, burnout and stress partly as 
a result of workplace conditions that increase stress such as work overload, 
shift work and violence (Gray et al., 2019; Shanafelt et al., 2015; Williams 
et al., 2001). Data indicates 22% of US and 27% of physicians in Great 
Britain suffer burnout (Linzer et al., 2001). In addition, patients of doctors 
that are burned out experience more medical errors and have lower patient 
satisfaction (Salyers et al., 2017; Shanafelt et al., 2010). Burnout is also very 
prevalent in caregivers and leads to much higher suicide rates than the general 
public (Moss, 2019a). Furthermore, data indicates the pandemic exacerbated 
these issues (Kang et al., 2020; Lai et al., 2020). 

Regarding the effects of burnout, high levels of employee burnout and low 
employee well-being are related to much greater staff turnover, reduced organ-
isational involvement and prolonged work absence through sickness (Allen 
et al., 2018; Dyrbye et al., 2019; Ruitenburg et al., 2012; Swider & 
Zimmerman, 2010). Moss (2019a, b) argues that viewing burnout as an indi-
vidual problem (and locating the genesis with the individual) may be harmful. 
Thus, companies without employee well-being systems have higher turnover, 
lower productivity and higher health care costs (APA, 2015). 

Sultana et al. (2020) reviewed evidence-based interventions for managing 
burnout among healthcare providers during the Covid-19 pandemic. They 
report the following methods effective: making people aware of the risks, pro-
moting positive mental health (e.g. mindfulness and self-care, decrease 
unmanageable workloads and improve schedules, ensure mental health ser-
vice availability) using digital technology to help (e.g. digital health records 
and app-based interventions), creating healthier enabling environments (e.g. 
improve communication, coping skills, reduce workloads). This is important 
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as although many have examined strategies to reduce stress, it is rare to see 
these in the context of high ongoing stress (Sultana et al., 2020). 

A meta-analysis examining 27 studies to prevent burnout in mental health 
providers from 1980 to 2015, indicated that interventions (mainly directed at 
the organisation 70.4%, with job training and education being the most rep-
resented 44.4%) had a small positive effect on burnout p = 0.006. Moderator 
analysis demonstrated that individual directed interventions were better than 
organisational interventions. Job education was the most effective organisa-
tional intervention. Perhaps most importantly, baseline levels of burnout 
affected outcomes with lower initial burnout being associated with less inter-
vention effect (Dreison et al., 2018). 

3  Why Work Is Stressful? 

That work can be stressful may seem a self-evident truth but there are several 
reasons work is stressful relative to other pursuits. Erskine and Georgiou 
(2017) outlined these reasons in a non-exhaustive list. These were:

1. The sheer amount of time spent at work relative to other life activities (e.g. 
sleeping, home, travel); 2. Consistent demands to perform and produce results; 
3. Managing relationships with other individuals in the workplace; 4. Reduced 
autonomy; 5. Financial imperative to work irrespective of desire; 6. Usually a 
hierarchical power structure; 7. Career aspirations and wage discrepancy aware-
ness; 8. Potential for bullying, victimisation, harassment and inequality; 9. 
Managing work life balance; 10. Job security; 11. Unmanageable workloads, 
deadlines and expectations; 12. Lack of training or support. (Erskine & 
Georgiou, 2017, p. 28) 

Factors recognised to be significant determinants of worker stress and 
health include job demands, autonomy, workplace social support, workplace 
change, job insecurity, shift work, stress, bullying, perceived lack of reward for 
effort or career growth opportunities, low income, long working hours, role 
conflict or ambiguity, poor physical environment and inadequate resources 
(Burman & Goswami, 2018; Costa, 2010; Harvey et al., 2017; Theorell et al., 
2015; Vaníčková, 2021). 

In 2017, about 61% of 3440 American adults surveyed reported that their 
work was a substantial source of stress (APA, 2017). Furthermore, research 
has demonstrated that work is a source of stress and ill health (Quick & 
Henderson, 2016). Chirico et al., (2019) suggest there are many paths leading 
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to work stress such as poor working conditions or organisation of work and 
management. They also cite lack of support from managers or supervisors and 
workplace violence as issues. One modern source of stress comes from the 
rapid pace of technological change as workplaces become increasingly digital-
ised, this is explored below. 

3.1  Digitalisation and Modern Causes of Stress 

A modern workplace stress concerns digital transformation, working from 
home, automatisation and global shifts (Bregenzer & Jimenez, 2021; 
Contreras et al., 2020). The pace of workplace technological adoption has led 
to the term fourth industrial revolution pertaining to digitalisation (Molino 
et al., 2020). Workplaces have become more cognitively demanding as posi-
tions are increasingly replaced with automatisation leading to increases in 
stress (Lee et al., 2016; Longo & Leva, 2019). Further worker stress may 
accrue from fears of technology replacing people’s jobs (Bessen, 2019). In 
addition, artificial intelligence is quickening the pace of change, with a greater 
diversity of jobs being replicable by algorithms and machines (Jarrahi, 2018). 
In order to keep up with the changes employees must constantly receive 
updating of their skills, leading to more stress (Wang et al., 2008). González-
López et al. (2021) investigated technostress defined as stress experienced by 
users in the workplace due to the impact of rapid adoption of new workplace 
digital technologies and how this affects staff well-being (Ragu- Nathan 
et al., 2008). 

Their study investigated 337 undergraduates in Spain that had no choice 
but to continue their education using technology during the Covid-19 pan-
demic. They evaluated the relationships between technostress, individual dif-
ferences and the level of effect (individual, group or professional). Technostress 
was shown to have negative consequences at individual, group and profes-
sional levels. There was evidence that individual differences within the stu-
dents impacted the levels of anxiety produced by technology. Individuals 
defined as discrepancy (almost totally engaged in social media, but unrealistic 
when concerning time loss) and narcissist (uses social media to compete with 
others) were most affected by anxiety. 

Similar themes were investigated by Molino et al. (2020) in 598 Italian fac-
tory workers as a result of the increased pace of innovation and its relationship 
to resilience, goal orientation, opportunities for information, training and 
work engagement. They argue there are multiple benefits of increased techno-
logical adoption such as reducing costs, maintenance, quality costs, energy, 
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improved safety and more independence. However, these benefits are bal-
anced by risks such as worker fears and stresses arising from the pace of change. 
Workers may fear losing their jobs, not having the requisite skills and how and 
when the changes will occur. To study this, workers were divided into 220 
defined as white collar workers and 378 defined as blue collar. Results indi-
cated that there were positive relationships between resilience, opportunities 
for information, training, acceptance of technology and workplace engage-
ment in both samples. The authors argue it is therefore necessary to provide 
information and training opportunities to help employees transition to a 
more digitised and technological environments. Resilience demonstrated a 
positive relationship with technology acceptance among all workers (see 
Chap. 13 of the present work). 

The relationship between technology, psychological detachment from work 
and work overload was examined in 313 health sector professionals (Sandoval- 
Reyes et al., 2019). They argue that as connection becomes more ubiquitous 
due to technology and workers may be contacted beyond standard hours, it is 
possible that workloads become excessive, and workers have problems detach-
ing from work. Results indicated that there was a negative effect of technology 
use on the ability to detach psychologically from work. Furthermore, technol-
ogy use was positively correlated with work overload. Work overload is linked 
to poor health (De Beer et al., 2016; Krause et al., 2005; Kubicek et al., 2013). 
The authors suggest it is important to instil practices and policies that enable 
psychological detachment. 

Bondanini et al. (2020) conducted a critical review of research on technol-
ogy stress. The authors note that use of positive technologies in psychology 
occurs at three levels: one hedonic or experiencing positive states and emo-
tions, two eudemonic increasing individuals experience of personal meaning 
and three social improving relationships (Riva et al., 2012). The review high-
lights that with the speed of growth of the internet since 2003 there has been 
an explosion in research on technostress. The authors suggest in view of the 
negative associations between technostress, job satisfaction and organisational 
commitment it is vital that companies provide methods to help individuals to 
cope, while the authors argue that might be technical support it could also be 
methods of increasing resilience. 

The growth in stress is problematic for organisations as it contributes to 
increases in mental health issues and absenteeism (Ganster & Rosen, 2013; 
Seymour & Grove, 2005; Steptoe & Kivimaki, 2013). In addition, anxiety 
and depression have been estimated to cost the global economy US$1 trillion 
per year (WHO, 2017). Importantly, in many countries worldwide employers 
have a legal duty to minimise employee stress and risks of harm (HSE, 2019, 
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2021). The Covid-19 pandemic further exacerbated mental health issues and 
data has indicated that younger individuals seem to have seen greatest rise in 
rates of psychological distress during the pandemic (Jung et al., 2020; Pierce 
et al., 2020; Rossell et al., 2021; Varma et al., 2021). Although not directly 
related to work there is evidence that rates of anxiety and depression are very 
high in university students and rose during the Covid-19 pandemic (Deng 
et al., 2021; Eisenberg et al., 2012; Lipson et al., 2019; Pinder-Amaker & 
Bell, 2012; Ramón-Arbués et al., 2020). Thus, data indicates roughly 31% of 
university students worldwide have a mental health disorder (Auerbach et al., 
2018). Pascoe et al. (2020) report on 540,000 students in 72 countries and 
find 66% of students were stressed about poor grades with 59% anxious 
regarding school testing. 37% reported feeling stressed when studying with 
girls reporting more anxiety than boys. These issues are critical to tackle as 
individuals with depression are twice as likely to develop coronary artery dis-
ease and stroke, in addition after having a heart attack they are four times as 
likely to die in the following six months (Glassman, 2007). The lines demark-
ing mental and physical health are not as clear as people often assume. 
Importantly, multiple factors seem to mediate links between stress and mental 
health. For instance, poor sleep, previous psychiatric diagnosis, isolation and 
hopelessness (Bartlett & Jackson, 2016; Killgore, Cloonan, et al., 2020; 
Serafini et al., 2020). 

Another issue of concern is that mental health is often conceptualised as 
merely pathology and the presence or absence of mental illness. It could 
equally be defined by the presence of positive well-being and mental health 
(Deci & Ryan, 2008; Gray et al., 2019). Thus, new terms have come to the 
fore such as psychological well-being which examine variables such as subjec-
tive well-being, having positive relationships and a sense of purpose (Ryff 
et al., 2004). Furthermore, psychological well-being is itself associated with 
reduced staff turnover, absenteeism and increased employee engagement 
(Robertson & Cooper, 2010). Research has demonstrated that many effective 
actions can be taken to mitigate stress. For example, 80% of depression suffer-
ers can be treated effectively when caught early (Finkelstein et al., 1996; 
Simon et al., 2000). Furthermore, Burman and Goswami (2018) distilled 
from their review the main stress reduction strategies listed below: 

Meditation/mindfulness based, holidays, recreational activities, sports, 
stress management counselling, workplace restricting, plan work schedules in 
line with demands and responsibilities, job rotation to avoid repetitive and 
monotonous work, clear job descriptions, clear path to promotion, improved 
communication, stress management workshops, fair salaries, provision of 
emotional support for employees when fulfilling tasks and enhanced 
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organisational training linked to the employee performance evaluation system 
to aid skill development. 

Another area that is often overlooked forms the focus this chapter, which is 
interventions designed to prevent stress and mental health issues from arising 
in the first place. However, estimates suggest that only 5% of mental health 
funding goes towards prevention and that mental health is an area of health 
that is consistently underfunded (Christensen et al., 2011; Kingdon, 2006; 
MQ, 2015). 

4  Types of Intervention

As the focus of this chapter is on examining the effects of interventions to 
reduce stress in the workplace it makes sense at the outset to examine various 
frameworks for categorising interventions at a higher level to provide structure. 

Broadly stress reduction interventions have been categorised by multiple 
authors along two main dimensions. The first dimension pertains to the focus 
of the intervention itself—whether it is focused on individual employees, or 
the organisation. The second dimension pertains to the level of prevention it 
aims at altering, for example, primary, secondary or tertiary. Under this frame-
work primary strategies are tantamount to action taken to try to eliminate 
stressors or prevent stress from occurring, for example, by shifting cultures or 
removing risk factors in the workplace. Secondary strategies are ones that 
target stressed individuals and aim to reduce the effects of stress by using 
interventions such as mindfulness, workshops, time management, therapy- 
based approaches, coping skills training or relaxation training. These occur 
once stress has occurred and aim to prevent it worsening. Finally, tertiary 
strategies focus on treatment for mental health conditions and recovery from 
stress in those employees that are experiencing mental health conditions, 
through counselling or employee assistance programmes. Therefore, tertiary 
strategies are reactive (Jacobs et al., 2018; Holman et al., 2018; Howe et al., 
2022; Ivandic et al., 2017). Jacobs et al. (2018) amend this framework slightly 
to include three categories of focus for interventions defined as: individual 
focused interventions, those focusing on the interface of individuals and 
organisations and finally those focused on the organisation. 

In line with a similar framework suggested by Erskine (2021), these levels 
of strategy could also be conceptualised from the individual employee per-
spective as strategies occurring at the following three time points: prior to 
stress (mapping on to primary) during stress (mapping to secondary) and post 
stress (mapping to tertiary prevention). 
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Various authors have suggested there are certain methodological difficulties 
when attempting to demonstrate that organisation-level stress management 
interventions are effective. These would include the fact that these interven-
tions frequently fail at rates between 50% and 80%. These programmes also 
have very high attrition rates and the intervention itself may prove a source of 
stress. The difficulty of random allocation to groups or employing experimen-
tal designs in real-world contexts and the fact that participation is voluntary 
(Jacobs et al., 2018; Semmer, 2006). Further complications relate to the fact 
that many studies have also reported that individuals with mental health 
issues often do not seek any support. Thus, although pertaining to medical 
students’ data indicates 21% would not seek treatment for depression 
(Schwenk et al., 2010) and 43% would not seek help from mental health 
providers even if they felt it necessary (Van Remortel et al., 2018). Furthermore, 
academic stress is related to reduced accomplishment and lower motivation 
(Liu & Lu, 2011; Walburg, 2014). Resilience and social support have been 
shown to offer protection against mental health issues and there is evidence 
that resilience can be modified (Killgore, Taylor, et al., 2020; Serafini et al., 
2020). Well-being and metal health initiatives may have different targets. For 
example, they may target whole populations irrespective of risk, or merely 
individuals that are at increased risk, or individuals already showing signs of 
subclinical distress (WHO, 2004). 

We propose that there is another focus of interventions other than indi-
vidual or organisational and that these would be leadership focused interven-
tions. If we accept this as a third intervention focus a table of effects can be 
constructed as below (Table 20.1): 

Table 20.1 Examples of the focus of interventions by the type of strategy 
(non-exhaustive)

Focus of Intervention

Individual Organisational Leadership
Strategy
Primary Resilience training Removing risks Leadership training
Secondary Stress management Workload reduction Communication

Mindfulness Flexible working Leader recognition
Therapy based Improved communication

Tertiary Employee assistance Time off Recognition
Therapy Understanding
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For the purpose of this review strategies focused on leaders will not be 
examined in detail as these are covered in Chap. 4 of the present book. 
Furthermore, strategies designed to prevent future stress by increasing indi-
vidual resilience are covered in Chap. 13 of the present book. Therefore, the 
focus on this chapter will be to review strategies focused on the individual or 
the organisation that occur mainly at the primary, secondary or tertiary levels. 

Although not exhaustive some of the main types of workplace stress inter-
ventions appear below and data pertaining to their effectiveness is reviewed 
under each intervention type. 

4.1  Cognitive Behavioural Therapy 
(CBT)-Based Interventions 

These approaches start from the premise that maladaptive cognitions main-
tain psychological issues and behavioural problems. The aim of CBT is to 
uncover these misperceptions of the world through testing for accuracy and 
developing new understandings. Furthermore, individuals undergoing CBT 
are encouraged to explore a greater range of behavioural options especially in 
response to stress. The idea being that through CBT individuals come to 
broaden their understanding and behaviour and develop more productive 
responses. There is a wealth of evidence that CBT is an effective treatment for 
stress and depression in the workplace (Bhui et al., 2012; Butler et al., 2006; 
Yunus et al., 2018; Tan et al., 2014). 

Richardson and Rothstein (2008) examined intervention studies using 
meta-analysis and concluded that cognitive behavioural approaches are the 
most effective for stress reduction. However, they also report employee educa-
tion regarding workplace stress is useful. 

Yunus et al. (2018) provided a systematic review of interventions targeting 
workplace depression. They report on 22 randomised controlled trials and 
found that CBT approaches were the most frequently used. However, it was 
found that interventions combining different therapeutic methods demon-
strated greatest effects on lowering depression. In addition, interventions 
delivered to groups were most frequent and showed lowest dropout rates. The 
authors suggest that therapist support alongside digital interventions seemed 
to have good treatment outcomes and lower attrition rates. 
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4.2  Mindfulness-Based Interventions 

Mindfulness could be  defined as a form of enhanced attention to one’s current 
experience alongside deep awareness in a non-judgmental accepting way 
(Brown & Ryan, 2003; Kuyken et al., 2010). The mechanisms underpinning 
the effects of mindfulness are currently widely debated but several hypotheses 
exist. Some suggest that they enable individuals to experience difficult emotions 
and retain awareness of these without undue stress, thus enabling better emo-
tional regulation. Others suggests that greater self-compassion and acceptance 
helps with managing stress (Alberts & Hülsheger, 2015; Shapiro et al., 2006). 
It is also clear that mindfulness also results in the individual being able to dis-
sociate negative emotions and thoughts from behavioural and emotional 
responses (Holman et al., 2018). One crucial difference between mindful 
approaches and alternative stress management techniques concerns the fact that 
in mindfulness negative experiences are never avoided or suppressed and alter-
native more adaptive responses result (Richards & Gross, 1999). This is crucial, 
as avoidance and suppression have been demonstrated to have several unin-
tended negative consequences (Erskine et al., 2010; Erskine & Georgiou, 2011). 

The most used form of mindful intervention is Mindfulness-Based Stress 
Reduction (Kabat-Zinn, 2003). The usual components on this intervention 
include:

 a. Body scans—paying close attention to the body 
 b. Sedentary meditations—paying close attention to things such as ones 

breath, environmental sounds, or sensations within the body 
 c. Moving mediations—for example, walking and paying attention to the 

sensations and movement patterns of walking 
 d. Everyday mediation—paying close attention to everyday activities such as 

eating or how the seat feels beneath you as you work. 

Another approach is Mindfulness-Based Cognitive Therapy—MBCT 
(Segal et al., 2002). This adds a cognitive component in the form of education 
regarding the idea that thoughts are just mental events rather than facts, the 
meaning of thoughts is deemphasised. Finally, acceptance and commitment 
therapy (Hayes, 2004) would also fall under this umbrella. 

Christopher et al. (2016) investigated an eight-week mindfulness-based 
resilience training programme using multiple experiential exercises such as 
body awareness scans and mindful movement in police officers. Results dem-
onstrated a significant increase in resilience, mindfulness, mental and physical 
health and decreases in fatigue, burnout, anger and stress (Christopher 
et al., 2016). 
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A systematic review of 23 studies on mindfulness-based stress reduction 
indicated MBSR led to reduced stress, emotional exhaustion, depression and 
anxiety. Importantly, alongside reduction in distress, participants demon-
strated increases in mindfulness, self-compassion and relaxation (Janssen 
et al., 2018). 

Hesketh et al. (2020) reviewed mindful interventions and report that these 
interventions have positive effects on distress and mental health conditions 
but that effects are small to moderate (Bartlett et al., 2019; Hesketh et al., 
2020; Slemp et al., 2019). 

4.3  Education-Based Interventions 

These are designed to provide employees information regarding stress and 
how it can be managed effectively. These sometimes encompass initiatives 
designed to foster healthier lifestyles in employees on the assumption that 
these will improve well-being (Anger et al., 2015). These may also include 
interventions such as skills training, time management and goal setting. 
Evidence suggests these are effective although they are rarely used alone and 
are most likely utilised alongside other interventions (Nishiuchi et al., 2007). 

4.4  Exercise-Based Interventions 

These interventions use v arious forms of physical exercise in the workplace to 
engender changes in mental and physical health. Multiple studies have 
reported significant stress reduction effects of exercise (Calogiuri et al., 2016; 
Kettunen et al., 2015; Proper & van Oostrom, 2019; Stults-KolehMainen & 
Sinha, 2014; Sun et al., 2013; Van Rhenen et al., 2005). Furthermore, in the 
APA’s 2017 study, more than half (53%) of the adult Americans surveyed 
stated that they used exercise to cope with their stress (APA, 2017). However, 
the effectiveness of workplace exercise interventions to reduce job stress was 
examined by Park and Jang (2019). Stress was measured before and after the 
interventions. Results indicated only two out of the eight studies found sig-
nificant reductions in job stress as a result of the interventions. The authors 
argue that this represents a departure from previous evidence where studies 
have reported significant effects of exercise. Therefore, they suggest collecting 
more data is important. 

One type of intervention that could fall under multiple sections concerns 
yoga-based interventions, although they clearly involve physical exercise. 
Cocchiara et al. (2019) examined 11 studies on yoga interventions in 
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healthcare workers. They found some evidence that yoga-based interventions 
could reduce stress. Thus, the authors argue that yoga-based interventions can 
be effective stress reduction techniques in healthcare workers. However, the 
quality of evidence is low. 

4.5  Greenspace/Nature-Based Interventions 

Multiple studies have demons trated that spending time in nature has signifi-
cant health benefits mainly in the form of increased mental well-being and 
that it appears psychologically protective against mental health conditions 
(Bezold et al., 2018; Bratman et al., 2015; Gascon et al., 2018; Haluza et al., 
2014; Helbich et al., 2018; Sarkar et al., 2018; Ward Thompson, 2011; van 
den Bosch & Ode Sang, 2017; Vujcic et al., 2017). 

Nature-based interventions can be seen as activities designed to engage 
individuals with natural settings like forests, parks, gardens with the express 
aim of improving health (Moeller et al., 2018; Shanahan et al., 2019). Twohig- 
Bennett and Jones (2018) conducted a meta-analysis including 143 greens-
pace exposure studies and reported that these were effective at significantly 
reducing salivary cortisol levels. 

In a similar paradigm Hunter et al. (2019) examined biomarkers of stress 
in 36 people living in urban areas before and after nature experiences. The 
nature experience was defined as spending time in an outdoor place bringing 
a sense of contact with nature at least three times a week for 10 minutes at a 
time or more. Saliva samples were provided before and after the nature experi-
ence. Results demonstrated a 21.3% drop in cortisol beyond the hormones 
11.7% diurnal dip. Similar results were obtained with alpha-amylase where a 
28.1% drop was recorded after adjustment. Spending time in nature resulted 
in a significant stress hormone reduction. In addition, there was evidence of a 
dose deponent relationship with longer durations of the nature experience 
further contributing to greater reductions in stress hormones. Importantly, 
the greatest benefits seemed to accrue between 20 and 30 minutes. Longer 
durations did result in greater benefits, but the rate of gain reduced. 

Jones et al. (2021) conducted a study examining greenspace interventions 
and their relationship to stress and biological markers such as cortisol. The 
authors criticise the previous literature for being overly heterogeneous in its 
operalisation of exactly what greenspace interventions are, stating that forest 
bathing, gardening and visiting parks have all been grouped together in previ-
ous interventions. Therefore, the authors define greenspace interventions as a 
subdomain of nature-based interventions which are any activity to engage 
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people in natural settings with the explicit goal of improving health outcomes. 
The authors reviewed 18 studies on greenspace interventions and found very 
high levels of heterogeneity with the samples, for example, not reporting par-
ticipant ethnicity, having very broad age ranges, or having very skewed sam-
ples in terms of gender breakdown. The review reports that greenspace 
interventions could have the potential to significantly reduce stress measured 
by cortisol levels; however, given the heterogeneity and conceptualisation 
issues, they err on the side of more data being necessary to draw conclusions. 

Kondo et al. (2018) examined spending time outdoors as a stress reduction 
technique by tracking stress response in real time. The review examined a 
range of biological markers. 43 studies met the inclusion criteria. Thirty-one 
of the studies included biological measures such as blood pressure (BP), heart 
rate (HR) and cortisol levels. Fourteen studies reported that blood pressure 
was significantly lower in green environments than condition conditions, six 
reported no statistical differences. With respect to heart rate results were 
mixed, with 14 studies out of 23 finding lower HR in green environments 
than control and the other studies found no difference or did not collect com-
parisons. In studies examining pre- and post-cortisol measures, 7 out of 18 
studies found no statistical differences and 11 of the remaining 13 found a 
significant decrease in cortisol as a result of intervention. 

The results paint a mixed picture; however, where HR and BP were reported, 
these provided the strongest evidence of potential benefits of green environ-
ments. Having said that, the data does suggest this area requires further 
investigation. 

4.6  Architecture Based/Environment Based 

These interventions  concern building design and optimising the built envi-
ronment to engender human mental and physical health. Towards that aim 
Hui and Aye (2018) examined workplace design to reduce occupational stress. 
The authors start by outlining that employees are 90% of most company 
expenditure (WGBC, 2014). Thus, employee costs far exceed building costs. 
The key point is that any increments in worker productivity will bring large 
organisational benefits and it possible that workplace design can enhance staff 
productively. 

There are four levels where the design of the workplace may impact staff 
health (Stokols, 2011):
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 1. The physical organisation of the work area for employees 
 2. The ambient qualities of the environment in the work area 
 3. The physical organisation of the buildings comprising the workplace 
 4. The amenities and site planning regarding those buildings 

The authors present the argument that green natural environments can 
represent a physical resource that can aid in stress reduction via promotion of 
connection to nature. Therefore, access to nature could be seen as a protective 
factor. 

They present an argument from Hobfoll (1989) that there are four types of 
resources:

 1. Physical resources aiding staff in their ability to work 
 2. Conditions as resources such as marital status, seniority and education 
 3. Personal characteristics as resources, for example, personality, skills and 

abilities 
 4. Energy as a resource such as having time or a greater levels of social support 

This is important as greater resources usually translates to greater resilience 
(Mayerl, et al., 2016). 

The main argument is that connection to nature is one resource that indi-
viduals can use. Thus, buildings that employ natural elements may act as a 
resource that passively enhances mental health. This is termed the biophilic 
design hypothesis (Ulrich et al., 1991). There are many ways this could oper-
ate—for example, increasing exposure to natural light, air, water or plants. It 
could also occur by indirect experiences—for example, pictures of nature, 
natural colours or naturalistic forms. Furthermore, it is argued that nature 
access will reduce stress. 

Importantly, studies have indicated that biophilic workplaces do have posi-
tive benefits on well-being and job s atisfaction (Gray & Birrell, 2014; 
Mangone et al., 2017). 

4.7  Music-Based Interventions 

A range of music-based i nterventions have been developed and reviewed in 
the literature. Perhaps the simplest form concerns listening to music. This is 
usually contrasted with music therapy which “is specifically characterized by 
using the specific qualities of music in a therapeutic relationship with a music 
therapist” (De Witte et al., 2022, p. 135). 
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This is important as previous research indicates that music can reduce 
stress, and have useful physiological effects such as reduced health rate, blood 
pressure and improved hormone profile levels (Agres et al., 2021; Bradt et al., 
2013; Chanda & Levitin, 2013; de Witte, Spruit, van Hooren, Moonen, & 
Stams, 2020; Juslin & Västfjäll, 2008; Koelsch, 2015). 

De Witte et al. (2022) examined music therapy-based interventions to 
reduce stress using systematic review and meta-analysis. In their review of 
music therapy 47 studies were examined. Results indicated medium to strong 
effects of music therapy for reducing stress when compared to control groups. 

4.8  Dance-Based Intervention 

Although not specific to dance, Martin et al. (2018) provide a systematic 
review of 37 studies using creative arts for managing and preventing stress. 
Interventions include art, music, drama and dance. Of the included studies 
73% were randomised control trials. Crucially 81.2% of studies reported sig-
nificant reductions in stress across all types of intervention. The main benefits 
accrued from anxiety reductions. However, there were limitations—for exam-
ple, effect sizes could not be compared on due to incomplete data. Further 
data and investigations are necessary to tease apart actual effectiveness. 

4.9  Relaxation-Based Interventions 

These approaches  operate on the premise that states of relaxation and stress 
are opposites and that becoming one excludes the other (Russell, 1979, but 
see also Egloff, 1998). This suggests that by increasing relation, stress should 
automatically reduce. Multiple techniques are used to reduce stress such as 
progressive muscle relaxation where muscles are tensed and relaxed one by 
one in a particular order throughout the body (McCallie et al., 2006; Murphy, 
2003). Meditation could also be considered a relaxation technique, albeit one 
using mental rather than physical means. Another relaxation technique often 
associated with mediation would be breathing techniques. Several studies 
demonstrate these are effective interventions for reducing stress (Allison et al., 
2020; Chellew et al., 2015; Rausch et al., 2006). 
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4.10  Organisation-Level Interventions 

Interventions in this do main aim to remove the causes of stress by adapting 
the workplace and organisation in terms of ethos and policies (Anger et al., 
2015). Many operate by modifying the individual job characteristics such as 
reducing workload, allowing greater autonomy or modifying hours. This is 
important as several sources demonstrate that job characteristic have a large 
bearing on stress (Humphrey, Nahrgang & Morgeson, 2007; Demerouti, 
Bakker, Nachreiner & Schaufeli, 2001). 

Organisation-level interventions would also encompass peer support 
groups and various skills training with a view to helping employees manage 
stress more effectively (Leiter et al., 2011; Peterson et al., 2008). These types 
of intervention where the focus in on changing organisational practices are 
difficult and therefore how they are implemented is key (Nielsen & Abildgaard, 
2013). In order to increase the effectiveness of these interventions’ findings 
suggest employee involvement in the process may be key (Sørensen & 
Holman, 2014). 

Daniels et al. (2017) reviewed organisation-level interventions and found 
mixed evidence but more promising evidence around job redesign and train-
ing. Furthermore, Harvey et al. (2014) find moderate evidence for interven-
tions around job control via promotion of increased participation in the role 
and allowing greater autonomy. 

4.11  Digital Interventions 

De Korte and colleagues (2018b) note that re search on mental health apps 
and digital apps are relatively rare, but they suggest the any interventions are 
likely to be more useful if backed by sound empirical evidence regarding 
behaviour change. Furthermore, the authors distil from the literature which 
workplace interventions are likely to be most effective and suggest that any 
technology developed should employ the following:

 1. Engages participants through multiple modalities 
 2. Assesses participant needs at the outset 
 3. Increases engagement by higher frequency of contract 
 4. Is specific to participant needs 
 5. Seeks to intervene in multiple risk factors 
 6. Supports participants to self-manage 
 7. Uses incentives 
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 8. Be easy to access and allow follow-ups 
 9. Utilises social support 
 10. Uses the evidence base of behavioural theory to design interventions. (De 

Korte et al., 2018b; Goetzel & Ozminkowski, 2008; Rongen et al., 2013; 
Richardson & Rothstein, 2008) 

De Korte et al. (2018a) argue mobile health apps have several advantages 
such as being wearable or usually carried meaning behaviour can be moni-
tored in real time. They also offer the possibility to bring behavioural inter-
ventions into a real-world context. They are also likely to be cheaper and more 
convenient (Armaou et al., 2020; Warmerdam et al., 2010). They also offer 
the possibility to share data with health professionals (European commission, 
2014). One issue with the recent growth in apps targeting physical and men-
tal health concerns the fact they are rarely evaluated scientifically are not 
grounded in empirical theory and have limited evidence of effectiveness 
(Conroy et al., 2014; Direito et al., 2014; De Korte et al., 2018b). Thus, one 
crucial point concerns the fact that any technology-based apps developed 
must have psychological input during the intervention design process. Digital 
health interventions demonstrate much promise for improving heath inter-
ventions and when combined with machine learning algorithms a new class 
of potentially effective interventions may be developed (Marques et al., 2020; 
Murray et al., 2016; Obermeyer & Emanuel, 2016). 

With these considerations in mind, Carolan et al. (2017) conducted a sys-
tematic review and meta-analysis of 21 web-based workplace psychological 
interventions. They found significant positive effects of digital interventions 
on psychological well-being, including reduction of depression and stress and 
improved effectiveness at work. Importantly, no significant differences 
emerged when the type of intervention (cognitive behavioural versus other 
psychological approaches) were compared. The analysis also revealed several 
important insights regarding the design of future interventions. Firstly, using 
email or text messages in addition to the basic web intervention resulted in 
greater engagement with the program. Secondly, shorter (roughly six weeks) 
interventions proved optimal. 

In a recent investigation, Howe et al. (2022) conducted a four-week longi-
tudinal study with 86 participants testing a digital workplace stress reduction 
intervention. The digital intervention varied both by intensity and by diffi-
culty (low effort—get mind off work, medium effort—stay present and feel 
calm, high effort—think through the stress) and had two possible schedules 
(prescheduled by participants or just in time interventions activated when the 
system identified participant stress). Results demonstrated that participants 
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completed more interventions when JIT was employed versus prescheduled. 
However, there was no significant difference in stress reduction between the 
two. Participants preferred low effort interventions, but the high effort ones 
were most effective for reducing stress. The authors suggest that while digital 
interventions have multiplied greatly recently, much more stringent testing of 
their effectiveness is necessary. Furthermore, despite availability adherence 
remains low. The main advantage of smartphone-based apps as is their poten-
tial to offer real time support (Howe et al., 2022; Neary & Schueller, 2018). 

One advantage of technology and app-based interventions are they can be 
very short in length enhancing engagement. Furthermore, they can be per-
sonalised in terms of preferred types of activity and adapted for just in time 
interventions (Nahum-Shani et al., 2018; Smyth & Heron, 2016). There is 
also evidence that personalising digital interventions seems to improve engage-
ment and preference (Doherty et al., 2012; Schueller, 2010). 

Howe et al. (2022) provide several useful recommendations for the design 
of interventions. Firstly, digital interventions should be integrated into the 
usual work day and can consist of micro interventions that are very short. 
Secondly, the system should allow users to control the timing and content of 
interventions. Thirdly, it was useful to be able to initiate interventions on 
demand. Fourthly greater variety of interventions were preferred. Fifthly, it is 
useful to encourage users to experiment with intervention content and effort 
required. Finally, user feedback regarding interventions and timing is crucial. 

Ebert et al. (2018) discuss internet- and mobile-based psychological inter-
ventions and mental health in Europe. The authors argue that traditional 
mental health interventions are limited by several factors such as the avail-
ability of trained clinicians and that digital interventions have the potential to 
increase access to alternative treatments. In addition, digital interventions 
could be tailored to the latest evidence. They cite several arguments for digital 
interventions—cost effectiveness, ease of access, possibly increased treatment 
effects, increased use due to their anonymous nature and flexibility over where 
and when the interventions occur. They argue that unanticipated benefits 
may accrue from treatment being placed in the context of the individual’s 
general life. They also argue that digital interventions probably require sup-
port from human interaction to engender greater adoption. 

Digital interventions have most often been tested for anxiety and depres-
sion and compared to control groups the interventions mostly report positive 
effects (Andrews et al., 2010; Richards et al., 2015). However, these interven-
tions also have proven efficacy for post-traumatic stress disorder (PTSD) and 
eating disorders (Kuester et al., 2016; Zachariae et al., 2015). Importantly, 
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digital interventions accompanied by therapeutic input are more successful 
(Baumeister et al., 2014). 

There are risks of digital interventions although more research is necessary 
to tease these apart. Potential risks concern responding adequately to risks and 
emergencies if interventions are being employed without therapeutic support. 
This would also include risk of suicide. 

A meta-analytic review to investigate studies on e-health interventions con-
ducted between 1975 and 2016 indicated that interventions differed in the 
short term with mindfulness-based interventions demonstrating larger effects 
that cognitive behavioural therapy interventions or stress management-based 
interventions (Stratton et al., 2017). Importantly, stress management inter-
ventions were more effective when used in targeted groups pre-identified as 
struggling relative to when employed in all participants. The authors suggest 
this is evidence that e-health interventions seem to have employee benefits 
such as reductions in depression, anxiety and stress. Furthermore, the effect 
sizes were moderate and significant. However, the authors note that there was 
evidence that particular interventions that work more effectively with particu-
lar cohorts and this requires further research. 

In an overview of technology-related stress interventions in the workplace 
Giorgi et al. (2022) argue that the Covid-19 pandemic and technology-related 
interventions have changed modern workplaces and as a result the pace of 
adoption of new workplace technologies has increased. This increased rate of 
adoption could create employee well-being challenges. For example, more 
individuals working from home which can lead to unclear boundaries between 
the work and personal life. Workers are now much more prone to being con-
tacted outside of working hours. 

Lattie et al. (2019) evaluated 89 studies in a systematic review of digital 
mental health interventions for college students. Most interventions were 
delivered by websites (80%) and most frequently involved cognitive behav-
ioural therapy (31%). 47% were found to be effective and a further 34% 
demonstrated partial effectiveness. The average length of intervention was 
eight weeks. The authors conclude that digital interventions can be effective 
for reducing depression and anxiety in college students but suggest more 
robust data is necessary to truly evaluate effectiveness. However, in line with 
the known issues concerning low engagement and completion for many digi-
tal health interventions, the review also found some evidence of high partici-
pant drop out (See also Fleming et al., 2018). Digital interventions have the 
potential to reach more of the university student generation as they permit 
accessing services in a less stigmatising way and are more cost and time effec-
tive. Furthermore, they are more in line with social trends in accessing 
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support via more remote digital means (Lattie et al., 2019; Rai et al., 2016). 
Furthermore, recent meta-analytic reviews indicate that internet-based inter-
ventions are effective at treating an array of mental health conditions in uni-
versity students (Harrer et al., 2019). 

Importantly, Torous et al. (2018) reviewed user engagement of digital 
health apps and found that engagement issues developed when the pro-
grammes were not tailored to users, did not address issues important to users, 
did not respect privacy, were untrustworthy and not helpful in emergency 
situations. It is critical that interventions appeal to the end users. 

Digital interventions may be of particular use to caregivers due ease of 
access and the ability to provide support and emotional outlets (Shin & Choi, 
2020). This is important, as with an ageing population and more individuals 
living with long-term disabilities, the carer population is rapidly growing. In 
addition, caregivers are often ill prepared for caregiving and therefore suffer 
from depression and anxiety at high rates (Wadhwa et al., 2013). Regarding 
specific interventions for caregivers, self-compassion and mindfulness both 
demonstrated effectiveness (Shapiro et al., 2007). 

One final technological development that may revolutionise the delivery of 
mental health interventions concerns utilising virtual reality technology and 
machine learning algorithms. Virtual reality is a computer generating three- 
dimensional environment viewed via a display mounted on the persons head. 
Jerdan et al. (2018) examined 82 studies using VR technology in mental 
health interventions. Results indicated that VR results in realistic reactions to 
feared stimuli when treating anxiety. It also showed promise for managing 
pain. However, there is a lack on VR data on treating depression and stress. 
The authors conclude that VR has the potential to be a useful tool for inter-
vening in mental health. Areas that VR could potentially be useful were: pho-
bias where the treatment involves exposure to the feared stimuli (Morina 
et al., 2015; Valmaggia et al., 2016), anxiety, pain management, stress, depres-
sion and addictions (Bouchard et al., 2017; Kampmann et al., 2016). 

Another very new area which holds much promise yet is under researched 
concerns using machine learning algorithms in digital health interventions. 
Triantafyllidis and Tsanas (2019) examined eight intervention studies and 
found that six (75%) showed statistically significant improvement in health. 
Thus, the authors conclude that digital health using machine learning algo-
rithms interventions show significant positive health outcomes in real-world 
settings. 
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4.12  Employee Assistance Programmes 

It is important to stress that employee wellness programmes are usually seen 
as separate from employee assistance programmes with the distinction being 
that wellness programmes are preventative as opposed to EAP’s instigated 
once issues manifest (Csiernik, 2011; Richardson, 2017). Note that individual- 
level interventions are much more often employed than organisation-level 
interventions often because they are easier to implement and less costly (Pieper 
et al., 2019). Another important consideration concerns data indicating that 
many mental health counselling centres are under-resourced and operate at 
capacity most of the time and this picture is based on data available, before 
the Covid-19 pandemic greatly exacerbated the situation (Xiao et al., 2017). 

5  Why Prevention? 

Having provided an overview of the breadth of possible interventions and 
their effectiveness it is necessary to say that as authors we favour a preventative 
approach rather than intervening after individuals develop issues requiring 
treatment. This is mainly due to the potential to prevent individual and 
organisational misery and lack of productivity. Once issues develop the out-
come of treatment is never certain. This is important as most people with 
mental health issues seek no treatment (Wittchen et al., 2011). Therefore, less 
than half of people suffering from a mental health issue are treated (Kohn 
et al., 2004). Furthermore, mental health issues have an estimated lifetime 
prevalence between 18.1% and 36.1% depending on nation (Kessler et al., 
2009). One key point concerns data indicating that mental health and 
employee well-being interventions seem to work best when they are multifac-
eted and integrate both mental and physical interventions (Murray et al., 
2016; Panagioti et al., 2018; Wagner et al., 2016). It is also necessary for 
interventions to tackle at some level the social determinants of mental health 
issues such as access to employment, education, safety in terms of housing, 
food and crime (Alegría et al., 2018). Furthermore, data indicates one under-
used technique which has some of the widest evidence base concerns helping 
individuals to self-monitor behaviour (Michie et al., 2009). 

Another conceptual issue concerns whether one views interventions as 
potentially reducing negative health issues or increasing potentially positive 
qualities such as resilience and adaptability. The following section will briefly 
explore this under the heading of resilience. 
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5.1  Resilience

Research has recently focused more on the possibility that interventions can 
enhance psychological well-being via developing resilience, increasing opti-
mism and general positivity (Di Fabio, 2017; Knight et al., 2017). In general 
research has demonstrated that susceptibility to mental health conditions 
increases with exposure to risk factors such as social isolation, financial diffi-
culties, trauma, general adversity and stress (Arango et al., 2018). In a work-
place context these same general relationships persist. Thus, enhancing 
resilience may be one route to well-being. As resilience research continues it is 
now seen as being necessary at all levels: individual, organisational and increas-
ingly national (Codreanu & Vasilescu, 2022; Eshel & Kimhi, 2016; Vinkers 
et al., 2020). 

Ungar and Theron (2020) examined resilience and mental health and make 
the point that while much is known regarding the predictors of later disorder 
little is known regarding the factors promoting positive development in indi-
viduals and how these interact with stress. The authors argue that many 
approaches have focused on what the individual themselves contributes to 
resilience while ignoring the fact that resilience is an interaction between the 
individual and their physical and social ecology. Therefore, they suggest inves-
tigating which protective factors work best for which individuals and in which 
contexts (see also Masten, 2018). Resilience can be best understood as a pro-
cess where various sources of support, some within the individual, some with-
out (found in social systems), support development during adversity. 

Therefore, nations have started to develop guidance and legislation pertain-
ing to worker health and safety and resilience. One such example is the British 
Standard 65000. BSI definite resilience as an organisational ability to “antici-
pate, prepare for, respond and adapt” BSI 2018. 

Similarly, ISO 22316 (2017) views resilience as encompassing the follow-
ing qualities:

 a. Shared vision purpose and values guiding all levels of decision making 
 b. Understanding the organisation external and internal environment in 

order to guide priority-based decision making 
 c. Leadership effectiveness demonstrated by employing diverse knowledge 

skills and tools to achieve objectives along with leadership adapting well to 
challenges 

 d. Organisational culture anchored in shared values promoting positive atti-
tudes and behaviour 

 J. Erskine and P. Fauquet-Alekhine



401

 e. Use of accessible, adequate, understandable, timely conveyed information 
and knowledge as resources for learning and decision making within 
organisations 

 f. Prioritisation and allocation of resources in accordance with organisations 
vulnerabilities responding to challenge 

 g. Design, development and coordination of management disciplines con-
tributing to achieving objectives from an uncertainty-based perspective 

 h. Living performance management system focused on ongoing improvement 

Furthermore, Biggs et al. (2015) argue that there are seven key principles 
for building resilience; these are as follows:

 a. Maintaining high diversity and redundancy 
 b. Managing connectivity by managing information sources their reliability 

and observing tension between too much connectivity and modularity 
 c. Managing slow variables and feedback  
 d. Encouraging the understanding of the system as complex and adaptive 
 e. Encouraging learning and experimentation 
 f. Enlarging participation 
 g. Promoting polycentric governance 

Regarding resilience training reviews suggest positive effects on mental 
health and well-being and resilience in the work environment (Harvey et al., 
2014; Robertson et al., 2015; Vanhove et al., 2016). Data suggests these pro-
grammes may be most beneficial for occupations known to be detrimental to 
health and highly stressful such as military and first responders. 

5.2  What Works and What Doesn’t—Overview 
of Large-Scale Comparative Interventions 

This section will review large scale comparative interventions where different 
interventions are directly compared. 

Pieper et al. (2019) reviewed 38 workplace intervention studies in Germany 
aiming to reduce worker mental health issues and the economic impact. They 
examined the effectiveness of the following interventions mainly targeting 
individuals: resilience training programmes, mindfulness training, cognitive 
behavioural therapy, relaxation techniques and organizational-level workplace 
interventions. All the interventions reduced worker stress, anxiety and depres-
sion while simultaneously improving well-being. Economic effects were less 
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clear, while some studies reported increased return on investment and pro-
ductivity others did not. The authors concluded that although the quality of 
evidence is low it is likely that these interventions are cost effective (see 
Carolan et al., 2017; Furlan et al., 2012). Several overall conclusions could be 
made, these were: First, that employee interventions, particularly CBT and 
stress management programmes, should continue, as they have positive effects 
on worker health. Second, programmes using multiple components demon-
strated greater efficacy that single interventions. Third, interventions must be 
well designed, including evaluation procedures and effective longer-term 
monitoring to increase effectiveness. Fourth, it is vital to have support and 
engagement from management. Prevention and promotion interventions rep-
resent new approaches to health with increased focus on prophylaxis and 
organisational changes may be necessary to implement these in effective ways. 

In another large-scale review Wiederhold et al. (2018) examined 13 studies 
on physician burnout and prevention methods. Burnout has been reported to 
be present in between 19% and 76% of doctors (Firth-Cohen, 2006). Even 
the lowest range value would represent a fifth of doctors suffering burnout. 
The main methods investigated were: cognitive behavioural therapy, counsel-
ling based, mindfulness, stress management, communication skills, exercise 
based, workload reduction and organisation leadership interventions. Overall, 
the interventions were effective in reducing one or more components of burn-
out. With only 3 out of 13 interventions reporting no effects. The authors 
provide the following recommendations. First, interventions considering the 
multidimensional causes of burnout are more successful. Therefore, merely 
reducing stress represents only part of the issue. Secondly, interventions need 
to approach the issues from both the individual and organisational perspec-
tives simultaneously. The authors also make the argument that physicians 
should be provided with resilience training to develop more effective stress 
management and coping techniques. 

Proper and van Oostrom (2019) examined 23 reviews of multiple health 
promotion interventions in the workplace and their effects on both physical 
and mental health. Results indicated that interventions targeting physical 
activity and diet were effective for improving health. In addition, cognitive 
behavioural and e-health interventions demonstrated positive effects on pre-
venting mental health issues. Thus, in the author’s own words: “In sum, based 
on the high-quality reviews, there is strong evidence that workplace psycho-
logical interventions, especially those that use e-health and cognitive behavior 
techniques yield positive effects” (Proper & van Oostrom, 2019, p 554). 

In a related vein, Klein et al. (2020) examined the personal strategies 
employed by 854 healthcare workers to reduce stress. Results demonstrated 
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that 94% of the sample used at least one stress management strategy. Four 
main themes emerged from responses. First the main category of personal 
stress management emerging was termed self-focused and was endorsed by 
67.5% of the sample. This concerned strategies undertaken alone such as tak-
ing time away from work, having short mental breaks, going for walks, 
stretching, deep breathing, relaxation techniques, meditation, prayer or prac-
tising yoga. Furthermore, these were shown to be used repeatedly throughout 
the workday. The next largest category of personal strategy endorsed by 16.1% 
of the sample was termed Relational focused. This concerned seeking social 
support or socialising/talking to others, particularly about annoying issues at 
work. However, this category also included building relationships with col-
leagues and having a laugh to lessen stress. The third category to emerge in 
11.5% of the same was termed job focused. This referred to attempts to adapt 
the work environment to make things easier, for example, goal setting, taking 
one thing at a time and scheduling work optimally. The final category repre-
sented no strategy and was endorsed by 4% of the sample. This study suggests 
that workers should be encouraged to use their own personal strategies along-
side other preventative interventions implemented by the company. 

One organisation that has been effectively employing resilience training 
and work stress reduction for years is the US Air Force (Hardison et al., 2020a, 
b). This is important as 14% of the US air force have physical symptoms of 
stress with 20% binge drinking and 26% reporting hazardous drinking. Their 
programmes operate at all levels. Thus, promotion means interventions 
designed to make the environment inherently less stressful or increase the 
individuals’ resilience to stress. Prevention means delivering helpful interven-
tions before clinical disorders begin to manifest. The treatment point on the 
continuum is defined as discovering the individuals that are manifesting clini-
cal levels of distress and instigating effective treatments. The recovery phase 
refers to longer-term treatment enabling recovery. 

Holman et al. (2018) reviewed the literature on secondary-level interven-
tions, as these are the ones that aim to reduce stress in employees. They also 
examine primary organisational strategies seeking to remove the sources of 
stress. The authors find both approaches are viable but argue more data is 
needed to ascertain the effects of context on interventions and some of the 
long-term effects. One example of an effective primary intervention strategy 
rarely mentioned in the literature concerns having more rigorous employee 
selection procedures, choosing individuals that have the skills necessary to 
manage stress effectively and deselect those likely to experience undue stress 
(Bartone et al., 2008). 
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Gray et al. (2019) present a review of 60 studies on interventions promot-
ing mental health in healthcare workers. Critical themes emerging concerned 
having employees engaged in any interventions at the level of development 
and implementation. Furthermore, it was important that any interventions 
had broad support from all organisational levels. The authors also report 
that it is critical to manage worker expectations around interventions. They 
also argue that it is vital research starts to investigate the long-term effects of 
workplace mental health interventions. Furthermore, the results indicated 
that there are often unique features of the healthcare environment that mean 
they are particularly emotionally demanding and stressful. One issue noted 
concerned the definition of mental health where many different measures are 
used in studies. This speaks to the multidimensionality of mental health. 

Pijpker et al. (2020) investigated burnout and combined interventions. 
The authors argue that burnout develops from an interaction of multiple fac-
tors some within the employee and many present in the organisation or envi-
ronment. They therefore suggest that previous reviews which focus on either 
employee factors alone or organisational factors provide poorer evidence. 
Their study investigates combined interventions operating on multiple levels 
simultaneously. They examined ten combined interventions on burnout and 
found all the interventions were effective means of rehabilitation. However, 
combined interventions were unsuccessful in improving personal accomplish-
ment or professional efficacy. When examining possible mediators, job 
demands and job control along with social support were mediators of the 
effects. Thus, it is important for individuals to have control over as many 
aspects of their work as possible, and social support while having manageable 
workloads. Therefore, being sensitive to employee needs is an important 
aspect of rehabilitation. 

Jacobs et al. (2018) conducted a review on workplace stress and prevention 
and found eight criteria that would facilitate interventions. First management 
support guarantees access to resources supporting the intervention. Second, 
context-specific interventions targeted towards individual circumstances 
should be employed, this would also involve discerning the causes of stress 
and intervening. Third, implemented strategies should be multidimensional 
on multiple levels (individual, organisational and the interface). Fourth, indi-
vidual workers should be involved with the design and implementation of 
interventions, including buy-in and engagement from management. Fifth, 
the project must be managed with clear responsibilities and focus on tasks 
most likely to bear fruit. Sixth, buy-in from all management levels ensures 
interventions are fully supported. Seventh, external agents of change should 
be viewed and act as facilitators rather than being autocratic. Eighth, for 
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longer- term change, a culture of responding to stress must permeates the 
ethos of the organisation. 

Bradley et al. (2022) reviewed 41 interventions to reduce stress in UK med-
ical students. This is important as medical students may experience mental 
health issues at very high rates (Honney et al., 2010; Zvauya et al., 2017). 
Previous meta-analysis has also reported that interventions are moderately 
effective (Yusoff, 2014). Most pertinently 80% of UK medical students 
describe well-being support available as poor (Billingsley, 2015). The follow-
ing interventions were reviewed: yoga/mindfulness, stress management, 
behavioural, cognitive, mentorship, multifaceted and educational. The review 
found several effective stress reducing strategies that also improved the situa-
tion regarding mental well-being these were: mindfulness, yoga, CBT, group 
physical activity and stress management or relation techniques. Groups-based 
interventions with a social component also resulted in improvement. 
Importantly, making interventions part of the curriculum allowed student to 
undertake self-care without guilt. 

Brooks et al. (2019a) examined traumatic stress management in the work-
place. They note the previously reported fact that critical incident debriefing 
following trauma exposure can be detrimental to mental health (Wessely 
et al., 2000) and note the NICE guidelines on PTSD specifically do not ini-
tially recommend any debriefing (NICE, 2018). They do however recom-
mend watchful waiting and being aware that individuals may subsequently 
develop issues. The authors also note that employees frequently may not seeks 
help due to stigma (Coleman et al., 2017). The authors distil down the evi-
dence to three factors that seem to be optimal for prompting resilience follow-
ing trauma. These are: social support, work-based emergency response training 
and teaching effective coping strategies such as active coping rather than 
avoidance or denial (Brooks et al., 2019a, b). 

Milligan-Saville et al. (2017) examined mental health training in Australian 
fire and rescue service managers and effects on employee sick leave. Managers 
received 4 hours of training coving mental health, their responsibilities and 
effective communication regarding staff mental health issues. Results demon-
strated improved manager mental health literacy, less stigmatising attitudes 
regarding recovery and reduced rates of employee sick leave. At six-month 
follow-up, managers reported improved confidence in tackling employee 
mental health issues. Cost benefit analysis suggested a £10 return on every £1 
training spend. The authors argue this is evidence for a significant effect of 
management training on staff well-being. 

Varma et al. (2021) investigated international vulnerability to stress, anxi-
ety and depression during the Covid-19 pandemic. A key goal was to identify 
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vulnerability factors that may relate to increased likelihood of mental health 
decline. 1653 participants completed surveys across 63 countries. Results 
indicated 70% of the sample reported moderate or higher levels of stress, 59% 
had scores indicating clinical anxiety and 39% moderate depression. 
Individuals with previous mental health diagnoses demonstrated greater dis-
tress. Links between stress and depression and stress and anxiety were found 
to be mediated by sleep disturbance, lower resilience, younger age and loneli-
ness. Young age was related to greater vulnerability to stress, depression and 
anxiety. This is evidence that mental health interventions may need to become 
adapted to the particular group rather than a blanket interventional approach. 

Arango et al. (2018) investigated preventative strategies for mental health. 
Several key outcomes became apparent. Firstly, there are prevention interven-
tions that can promote well-being and prevent subsequent mental ill health. 
Furthermore, data indicates that interventions can lessen severity and delay 
onset in vulnerable individuals. The authors argue that mental health workers 
should focus more on prevention and integrate it into operations. While 
research is identifying paths to vulnerability and resilience these are not yet 
widely integrated into public health initiatives or clinical practice. Worldwide 
the focus is still firmly on treatment once conditions manifest rather than on 
prevention from the outset. The authors state that prevention aims to modify 
risk factors and individual exposure while simultaneously improving the indi-
viduals coping mechanisms (WHO, 2004). The authors make the important 
point that most risk factors in the environment have small effect sizes that 
alone could not account for the later disorders (Tsuang et al., 2004). These 
factors might include poor nutrition or infections, birth complications, pov-
erty, living in urban areas, social isolation and trauma. Risk factors may have 
multiplicative effects acting synergistically, as an example poverty and expo-
sure to drug use often co-occur. What challenges the identification of risk and 
protective factors is the fact that events are processed by the individual 
throught the veil of their history, environment and this modifies responses 
(See also Rutter et al., 1997). What seems important is cumulative risk in the 
face of a lack of protective factors (Sroufe, 2013). Thus, resilience concerns 
adapting well after or during adversity and this is a quality that many inter-
ventions try to foster. They suggest resilience promotion includes mainly 
enhancing competencies and social skills, adaptability and problem solving. 

Soklaridis et al. (2020) examined mental health interventions during the 
Covid-19 pandemic. They found a need for resilience training for healthcare 
professionals, particularly those with a history of mental health issues, for 
coping with pandemics (Maunder et al., 2008; Lancee et al., 2008). They 
argue that resilience training will support health care workers but also that 
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some of the effects of resilience training may not become apparent until 
months after training (Sijbrandij et al., 2020). They also suggest that digital 
interventions need to be developed as these can be provided despite distanc-
ing and quarantine and can be cost effective at the time of greatest need. 

This review is not exhaustive, and several potential interventions await fur-
ther research. Possibilities would include effects of fruit and vegetable intake 
on mental health which data indicates to be protective (Blanchflower et al., 
2013; Głąbska et al., 2020; Ocean et al., 2019; White et al., 2013). 

There is data indicating that increasing use of health technology can cause 
stress levels to worsen. Thus, 70% of doctors sampled report health informa-
tion technology stress, and this is predictive of burnout (Gardner et al., 2019). 
Methods to lower stress-related burnout include changing organisational cul-
tures to address health information technology-related stress and reducing 
overall level of information to enable patient focus. Monitoring health infor-
mation technology-related stress may be necessary to address burnout in doc-
tors more globally. 

Hesketh et al. (2020) review the literature on effective workplace interven-
tions and report that while there is evidence to support interventions the 
effect sizes are often small and that it is difficult to reach firm conclusions 
regarding which types of intervention are most effective. Furthermore, the 
evidence on longer-term follow-up suggests time diminishes effects. Thus, it 
is not yet possible to determine the optimal length, intensity or delivery mode. 
The authors also found that multiple factors or moderating variables can affect 
the outcomes—for example, the mode of delivery. The authors note digital 
interventions are growing in popularly and are cheaper to deliver. Regarding 
their effectiveness they conclude that digital interventions have an overall 
small positive effect on mental health even at follow-up, but that while mind-
ful interventions show best short-term effects, stress management interven-
tions seem to work best when targeted to specific populations (Stratton 
et al., 2017). 

6  Conclusion: What Are the Solutions? 

There are three key points at which interventions can be made, prior to expe-
riencing stress, during and after (See Erskine, 2021), these map on to primary, 
secondary and tertiary interventions in alternative frameworks (Holman 
et al., 2018; Jacobs et al., 2018). The results of this review suggest it is impor-
tant that all levels are attended to and interventions proceed on all levels 
simultaneously. However, it is probable that interventions designed to reduce 
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stress before it occurs and equipping individuals with techniques and princi-
ples necessary to successfully navigate stressful periods will result in the great-
est gains for individuals, organisations and society. The economic case for 
interventions is clear—mental health issues are projected to amount to more 
than $6 trillion by 2030 (Greenberg et al., 2015; WFMH, 2017). This leaves 
aside the cost in terms of human misery, organisation turmoil and social 
upheaval. We suggest intervention in the form of preventative initiatives is the 
most profitable option. 

Regarding how to intervene this review has shown that multiple interven-
tions can be effective in both reducing stress and improving mental health. The 
following interventions have empirical support, as examined in this review: 

Cognitive behavioural therapy (CBT)-based interventions—(Bhui et al., 
2012; Butler et al., 2006; Richardson & Rothstein, 2008; Tan et al., 2014; 
Yunus et al., 2018). 

Mindfulness-based interventions—(Bartlett et al., 2019; Christopher et al., 
2016; Hesketh et al., 2020; Janssen et al., 2018; Slemp et al., 2019). 

Exercise-based interventions—(Calogiuri et al., 2016; Kettunen et al., 2015; 
Proper & van Oostrom, 2019; Stults-KolehMainen & Sinha, 2014; Sun et al., 
2013; Van Rhenen et al., 2005). 

Greenspace/nature-based interventions—(Bezold et al., 2018; Bratman et al., 
2015; Gascon et al., 2018; Haluza et al., 2014; Helbich et al., 2018; Hunter 
et al., 2019; Jones et al., 2021; Kondo et al., 2018; Sarkar et al., 2018; Twohig- 
Bennett & Jones, 2018; Ward Thompson, 2011; van den Bosch & Ode Sang, 
2017; Vujcic et al., 2017). 

Architecture based/environment based—(Gray & Birrell, 2014; Mangone 
et al., 2017; Ulrich et al., 1991). 

Music-based interventions—(Agres et al., 2021; Bradt et al., 2013; Chanda 
& Levitin, 2013; de Witte, et al., 2020, 2022; Juslin & Västfjäll, 2008; 
Koelsch, 2015). 

Relaxation-based interventions—(Allison et al., 2020; Chellew et al., 2015; 
Rausch et al., 2006). 

Organisation-level interventions—(Daniels et al., 2017; Harvey et al., 2014; 
Leiter et al., 2011; Nielsen & Abildgaard, 2013; Peterson et al., 2008; Sørensen 
& Holman, 2014) 

Digital interventions—(Armaou et al., 2020; Carolan et al., 2017; De Korte 
et al., 2018b; Goetzel & Ozminkowski, 2008; Hesketh et al., 2020; Rongen 
et al., 2013; Richardson & Rothstein, 2008; Yunus et al., 2018; Warmerdam 
et al., 2010). 

While all the above interventions have demonstrated empirical support 
studies that have directly compared their effectiveness have rarely 
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demonstrated meaningful differences. Thus, all seem effective (Arango et al., 
2018; Bradley et al., 2022; Pieper et al., 2019; Proper & van Oostrom, 2019; 
Wiederhold et al., 2018). 

It is also worth noting that some of the interventions above are not truly 
interventions but more akin to platforms or methods of delivery. Thus, digital 
interventions will traditionally employ other specific interventions such as 
mindfulness or CBT or exercise just delivered in a digital format. 

However, the delivery format is important as digital interventions are easy 
to deploy to large groups and cheaper and can track behaviour in real time 
and real-world contexts (De Korte et al., 2018a; Hesketh et al. 2020). 

However, several issues arise with digital interventions chiefly that they are 
subject to very high dropout rates (Yunus et al., 2018). However, there is evi-
dence these attrition rates can be reduced through therapist support alongside 
digital interventions (Yunus et al., 2018) or providing email or text messages 
support (Carolan et al., 2017). 

The main issue of concern regarding digital interventions is that these are 
often developed by programmers, commercial organisations or human 
resource departments with limited or no psychological or scientific input 
(Conroy et al., 2014; Direito et al., 2014; De Korte et al., 2018b). This is 
tantamount to having a kidney removed by the butcher when a qualified sur-
geon is unavailable. Therefore, we suggest all interventions are strongly evi-
dence based and designed and implemented by suitably qualified staff. 

In terms of optimal timeframe for intervention there is evidence that 
shorter interventions are not effective (Ivandic et al., 2017). However, there is 
some evidence that shorter interventions of roughly six weeks may be suitable 
with digital formats (Carolan et al., 2017). 

There is also evidence that the recipients of the interventions should be 
involved in the choice, design and implementation of said interventions 
(Jacobs et al., 2018). Interventions should also be available in different modal-
ities providing autonomy and choice (De Korte et al., 2018a). Interventions 
should be employed in multiple ways both generally and targeted to specific 
populations of need (Stratton et al., 2017). 

One area of future promise relates to using machine learning algorithms in 
the development of novel interventions but this awaits more research (Marques 
et al., 2020; Murray et al., 2016; Obermeyer & Emanuel, 2016). 

There needs to be a concerted effort to move resources from treatment once 
issues develop towards greater focus on prophylactic mental health interven-
tions (Arango et al., 2018)—particularly in younger age groups, where data 
indicates increased vulnerability (Varma et al., 2021). Towards this end 
researchers must investigate the web of interrelated sources of resilience rather 
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than excessively focusing on individuals (Ungar & Theron, 2020). Thus, 
interventions altering only one system may show limited long-term advan-
tages (Fenwick-Smith et al., 2018). Simultaneous intervention on multiple 
levels has the best chance of fostering long-term benevolent changes. 

Intervention is extremely cost effective with multiple analyses demonstrat-
ing significant financial returns on investment (Barker & Twin, 2021; 
Hampson & Jacob, 2020; Matrix, 2013; McDaid et al., 2019; Milligan-
Saville et al., 2017; WHO, 2017). Data also indicates workers have their own 
strategies for coping with stress and these should be encouraged (Klein 
et al., 2020). 

For jobs requiring stress resilience such as medics, emergency responders 
and military it is vital resources are also put into selection procedures that 
optimise selecting stress resilient individuals in the first instance (Bartone 
et al., 2008). 

It is also important that where prevention strategies are implemented these 
are not used as excuses to continue detrimental working practices such as 
unmanageable workloads. Thus, organisations need to work on reducing 
stressors in the environment alongside building capacity in staff (Gray 
et al., 2019). 

In short it is vital interventions are employed much more broadly on mul-
tiple fronts simultaneously. It is also vital the organisation changes in line with 
the focus on prevention. Regarding types of intervention the key point is 
these need to be evidence based and employed by suitable qualified psycho-
logical specialists. If these changes were to be initiated it is highly likely indi-
viduals, organisations and society would profit from reduced mental and 
physical illness and sizable increments in productivity. 
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21
Stress Management

Bruno Guion de Meritens and Philippe Fauquet-Alekhine

1  Forms and Intensity of Stress

Stress refers not only to stress-induced effects (psychological discomfort) but 
also to the constraint itself: aggression, threats, dangerous situations or simple 
exit from the individual’s comfort zone (a psychological state in which indi-
viduals perceive things and the environment to be under control and feel at 
ease; Brown, 2008). By extension, in common language, it may also designate 
the adaptive reaction that occurs to adapt oneself to these constraints (see 
Chaps. 2 and 3 of the present book).

Reactions to stress are immediately consecutive to the subject’s perception 
of factors of stress (or stressors) and are universal: stress touches everyone but 
not with the same intensity depending on the psychological experience and 
state of each individual and also on the social context. It is adaptive and adapt-
able according to the degree of intensity and is also cumulative because the 
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stressors add up. Moreover, stress may be predictable by an individual who is 
trained since it is possible to forecast and anticipate the threats in certain cir-
cumstances. Stress is usually surmountable by an individual without psycho-
logical vulnerability (see Chap. 3 of the present book).

However, individuals learn from these situations in order to adapt to their 
environment, to be able to anticipate by generating their own defence mecha-
nisms and to be able to develop avoidance strategies. Individuals can also 
innovate and create in order to manage or even dominate the situation.

The term acute stress was first used by US physicians caring soldiers back 
from Europe after the First World War. Musser (1920, p. 664), for example, 
who addressed neurocirculatory asthenia (somatoform disorder involving 
heart disease symptoms without any identifiable physiological abnormalities) 
explained that “many soldiers were sent to France who were of this type, but 
in whom the manifestations of disorder remained latent until they were put 
in position of acute stress.” At the same period, Walter B.  Cannon, an 
American physiologist, professor at Harvard Medical School, conceptualized 
the notion of “fight or flight” when studying animals (1933, p. 1030): “In 
wildlife, where the struggle for existence is unmitigated, the emotion of fear is 
associated with the instinct to flee, and the aggressive feeling of rage is associ-
ated with the instinct to attack. If there is an attack, the organism attacked 
must either fight back or run. If there is flight, there is likely to be pursuit. In 
either situation the organisms involved may be engaged in a life-or-death 
struggle.” He popularized it in his book Wisdom of the Body (1932). Acute 
stress was then adopted to designate intense stress with limited duration expe-
rienced leading to the “fight or flight” response and associated to the first stage 
of a “General Adaptation Syndrome” as defined by Selye (1936) (see Chap. 2 
of the present book). Acute stress is thus experienced in a crisis situation, and, 
more broadly, when tackling any punctual event disturbing the well-being or 
the objectives of an individual. This notion is to be contrasted with that of 
chronic stress, which refers to stress experiences that take place over a longer 
period of time in response to long-lasting stresses on the individual (see Chap. 
3 of the present book).

In the case of crisis situations occurring in process management, the dis-
tinction should be made between the “usual” stressors, related to the pecu-
liarities of the work (e.g. disturbance of sleep-wake cycles for shift teams, 
presence of hazards for chemical industries, isolation or “additional” stressors 
that are added when nuclear power plant operators encounter unexpected 
situations) and “additional” stressors that are added when operators encounter 
situations outside the ordinary. For individuals concerned by chronic stress, 
these stressors generate acute stress that cumulates with chronic stress, 
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increasing the difficulty to cope with the situation. Indeed, chronic stress 
reduces the ability to cope with acute stress situations.

Hans Selye (1956) presented stress as a “General Adaptation Syndrome” 
(GAS), a set of biological reactions that allow the organism to cope with 
threatening factors by temporarily increasing the overall level of activation 
(arousal) and capacity of response of the organism, boosting the trigger of 
behaviours necessary to survive through increased mobilization of physiologi-
cal and muscular effectors. He distinguished three stages of the stress response: 
the stage of alarm (to which the reaction to acute stress is associated), the stage 
of resistance and the stage of exhaustion. The latter appears when the stressors 
are too numerous, too intense or last too long and exceed the body’s resistance 
threshold. It is characterized by a collapse of defences and the emergence of 
various psychological and somatic disorders. On the contrary, the first stage, 
the stage of alarm, corresponds to a general elevation of the level of activation, 
non-pathogenic if occasional. Stress might thus be considered as an adaptive 
mechanism of vigilance, allowing the organism to detect threats in its envi-
ronment and prepare the response.

While occasional exposure to stressors may give rise to acute stress (short- 
term stress), repeated exposures to acute stress may lead to chronic stress 
(long-term stress). When increasing stressors intensity, acute stress may lead 
to posttraumatic stress disorder (PTSD), a psychological state characterized 
by the development of specific symptoms following exposure to a traumatic 
event such as serious accidents, physical or sexual assault, war or torture (www.
nhs.uk).

Managing stress might help individuals to reduce the impact of acute stress, 
to lessen the perceived intensity of stressors (thus reducing the risk of PTSD) 
and also to reduce the impact of repeated exposure (thus reducing the risk of 
chronic stress). The present chapter aims at providing methods and tools for 
stress management.

2  From Acute Stress to Crisis Management

The Health and Safety Executive (HSE, 2018, p. 3) reported that the main 
causes of stress at work in the UK were workload pressure (including tight 
deadlines and too much responsibility) (44%); lack of managerial support 
(14%); violence, threats or bullying (13%); and changes at work (8%). These 
factors are stressors leading to both acute and chronic stress.

However, in the world of work, other circumstances may lead to situations 
designated as “crisis” that generate high levels of stress. “Crisis” is defined as 
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“low-probability, high-impact event that threatens the viability of the organi-
zation and is characterized by ambiguity of cause, effect, and means of resolu-
tion, as well as by a belief that decisions must be made swiftly” (Pearson & 
Clair, 1998, p. 60). Crisis is the situation preceding a disaster and crisis man-
agement aims at avoiding disaster. Such a situation may relate to natural ori-
gin (epidemic, storm, flood, earthquake etc.) or be anthropogenic (financial 
bankruptcy, transport accidents, collapse of structures, chemical or nuclear 
accidents etc.) and may result in major damage sometimes with sustainable 
negative effects. They pose a threat to the people and the environment, but 
also to the organizations and individuals expected to manage the crisis. Crises 
are unpredictable with more or less rapid variable kinetics that are difficult to 
model but characterized by the unforeseen, the unknown, the loss of bench-
marks and the overcoming of existing plans. They are also marked by urgency, 
which requires timely and relevant decisions and actions. Weisæth et al. (2002, 
p. 37) list the significant stressors of crisis management as follows: (i) a severe 
threat to important values such as human lives, finances, ecology, (ii) a com-
plex combination of infrequent events, (iii) reduced control, (iv) high uncer-
tainty, (v) lack of information and (vi) time pressure.

One of the links between acute stress and crisis management is that the 
former may lead to the latter due to inappropriate decision making or non- 
adaptive behaviour. In their recent review, Gok and Astan (2016) underlined 
that stress impacts mainly three stages: the gathering and judgement of infor-
mation, the generation of options, the judgement and comparison of options 
decision making and behaviour. Therefore, when combined with other tech-
nical, organizational or sociocultural factors (case of the Chernobyl nuclear 
catastrophe in 1986, for instance), this may lead to a crisis situation for which 
the stress intensity will increase again. This can make the situation more dif-
ficult to manage as such a situation is also characterized by the inadequacy or 
overtaking of resources and procedures usually assigned to the resolution of 
identified and known incidents. Under high-intensity acute stress and, a for-
tiori, during crisis management, the level of stress may exceed a threshold that 
puts the individual in a cognitive deficit state (e.g. Yerkes & Dodson, 1908; 
Staal, 2004; Fauquet-Alekhine et al., 2011, 2014).

Confronted with destruction of the environment, the destabilization of the 
organization, the impairment of reasoning and the non-applicability of pro-
cedures, the actors must create and imagine solutions to cope and allow one 
to exit the crisis. This is basically a paradoxical context as acute stress impairs 
high level (imaginative) cognitive functions (see, e.g.: Arnsten, 2009). At the 
same time, the characteristics of the crisis situation usually become significant 
stressors for crisis managers (Weisæth et al., 2002). Moreover, exit from the 
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crisis situation may be more difficult to achieve because the hostile or extreme 
environment can generate complexity, uncertainty and additional risks ampli-
fying the constraints towards individuals’ cognitive resources but also impair-
ing or hindering communication and coordination.

To summarize, an excessive level of stress leading to a cognitive deficit state 
has negative impacts on individuals according to three dimensions:

• physiological dimension, for which observable symptoms may be an increased 
heart rate, difficult breathing, excessive sweating or muscular tensions

• psychological dimension:

 – psychoemotional level, for which observable symptoms may be 
worry or fear

 – psychocognitive level, for which observable symptoms may be a con-
fused speech, loss of memory, reduced analytical capacity, loss of atten-
tion or excessive attentional focus

• behavioural dimension, for which observable symptoms may be agitation, 
uncoordinated movements, freezing, panic, aggressiveness or relational 
difficulties

The best way to avoid the cognitive deficit state is to reduce the level of 
stress, and thus, to reduce stressor intensity or to remove stressors. When this is 
not possible, stress management strategies, at an individual level, may be 
applied to one or more of the three aforementioned dimensions, in order to 
reduce the effect of the stressors. Doing so, these effects being part of the con-
text of the stressful situation and determining in part the individual’s character-
istics in this context, reduces the effect of the stressors, changes the context and 
the individual’s characteristics. Consequently, the perceived stress and its effects 
are lessened according to a process described by the two 3-D space model for 
short-term occupational stress (see Fig. 21.1; Fauquet- Alekhine, 2012).

3-D source space 3-D consequences space
context psychological

physiological

behavioral

request or job demand

interactions

feedback

effects

subject’s characteristics

Fig. 21.1 The two 3-D space model for short-term occupational stress
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The following presents, describes and discusses several stress management 
strategies that have been successfully applied or tested with athletes (Perraut- 
Pierre, 2000; Samulski et al., 2011), students (Steiler et al., 2011), physicians 
(Trousselard, 2016), firefighters (Obry, 2014; Trousselard et  al., 2015), air 
force pilots (Saint-Aubin, 2009; Trousselard et  al., 2009), submariners 
(Crosnier, 2013) and nuclear industry operators. For crisis management, this 
may be of great importance by helping the leader to manage stress and keep it 
at the appropriate level. Doing so, the leader will be able to provide a course 
to follow during the crisis: studies have shown that the leader is able to feder-
ate the 70% of people in such a context provided that s/he is able to give the 
way forward, that is, to guide people by what s/he recommends or asks.

Other strategies or techniques may be found on the web or in the literature. 
However, the following were chosen because they have demonstrated utility 
in reducing mental stress and because they are applicable at work without 
additional equipment or coaching: they are applicable in the moment they are 
needed, even though few of them need a short training beforehand in order 
to develop what will be mentally summoned in situations.

3  Stress Management Strategies

3.1  Emotion Regulation

Emotion regulation is a psychological process by which individuals influence, 
experience and express their emotions. The process may be conscious (for 
instance, beating the table with a pen when impatient) or unconscious (e.g. 
shifting attention from an unattractive gift). Emotion regulation may occur 
before activation of the emotion (e.g. envisaging the PhD viva voce as an 
opportunity to share with professors rather than as a trial): this is an antecedent- 
focused strategy. Or it may occur when emotion is activated (e.g. keeping 
one’s anxiety from showing during the PhD exam): it is a response-focused 
strategy.

Gross (2002) suggests two kinds of voluntary emotional regulation strate-
gies the effectiveness of which have been confirmed recently (Kelley 
et al., 2019):

• Re-appraisal strategy is antecedent focused: it intervenes early in the pro-
cess of emotion generation, at the time when the events are interpreted (or 
re-interpreted in a cyclical process). The situation is voluntarily tailored in 
order to reduce its emotional impact. This strategy takes place in anticipa-
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tion of the emotional response and contributes to regulate negative emo-
tional reactions. For this aim, the individual must foresee the potential 
negative impact of a situation and reconsider this situation before expe-
riencing it.

• Suppression strategy intervenes late, once the emotional response is acti-
vated, a response-focused strategy. It consists in inhibiting the outward 
signs of the emotion felt. It may be an appropriate solution when the 
potential negative impact of a situation could not be foreseen.

Re-appraisal strategy offers the advantage of not requiring constant super-
vision. Therefore, it is lower resource-consuming in the long term than sup-
pression strategy.

3.2  Stimulating Breathing

Breathing is our first source of energy, so it is necessary to train regularly to a 
method that allows one to quickly mobilize this energy to get away from dif-
ferent physical or psychological tensions and to master the reality of a situation.

Stimulating breathing (or boosting breathing or energizing exhalation) 
implements the three stages of complete (or controlled) respiration: abdomi-
nal belt, chest belt and scapular belt.

Stimulating breathing is a way to mobilize in order to energize and quickly 
enter the action. It consists in energizing oneself by performing a series of 
deep inspirations ending with apnoeas through the nose, making sure that the 
duration of the inspiration is three to five times longer than the duration of 
the expiration through the mouth. A good exercise is to repeat this energizing 
cycle three times, making sure to inhale for over 6 seconds and to expire vio-
lently for 2 seconds.

During this exercise, one should focus on the flow of air entering the nos-
trils and then blow through the mouth, releasing all the air contained in the 
lungs. At the same time it is possible to use a positive mental image to further 
increase the effects of respiration and using a positive and energizing internal 
dialogue.

This stimulating breathing takes on the principle of complete respiration: 
inspiration with belly, lungs and shoulders through the nose—suspension 
(apnoea)—expiration with shoulders, lungs, belly through the mouth.

Inspiration (about 4 seconds): one must inspire through the nose, filling 
the lungs and relaxing the belly which rises, proving that the inspiration is 
complete.
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Apnoea (about 2 seconds): one must realize full lungs apnoea. During this 
apnoea, the fists are clenched and the arms are stretched downward, and it is 
necessary to make movements more or less rapid by climbing and descending 
the shoulders without breathing.

Expiration (about 2 seconds): one must expire strongly through the mouth 
and open hands.

After a short recovery time, it is necessary to redo the exercise three times.
The body is soothed and tensions loosen to release vital energy and let emo-

tions and thoughts pass through.
This stimulation breathing is not like “Sudarshan Kriya Yogic Breathing,” 

which requires an inspiration/expiration every 2  seconds. According to the 
study of Brown and Gerbarg (2005, p. 713), persons “who tend to hyperven-
tilate may become fearful during the rapid-cycle breathing of Sudarshan Kriya 
or Bhastrika because it may remind them of hyperventilation. This fear can 
trigger a panic attack.” Instead of 30 ventilations per minute, the stimulation 
breathing proposed here suggests about seven ventilations per minute (see also 
Brown & Gerbarg, 2012).

3.3  Relaxing Breathing or Diaphragmatic Breathing

Diaphragmatic breathing is distinguished during breathing by movements of 
the abdomen instead of those of the chest. This voluntary slow deep breathing 
results in physiologic effects that contribute to relaxation, thus lessening stress 
effects: decreased oxygen consumption, decreased heart rate, decreased blood 
pressure and increased parasympathetic activity (Jerath et al., 2006; Varvogli 
& Darviri, 2011).

To begin with, inhale by inflating the belly.
Then exhale slowly through the mouth as if to push a deep long and ample 

sigh. The longer is the expiration, better is the relaxation.
In a second step, pay attention to the following three points: the chin (to 

relax the whole face), the shoulders (to release the neck, arms, trunk and back) 
and the abdomen (to help loosening the belly).

In a third time, inhale slowly, then expire as if to blow in a thin pipe, releas-
ing the chin, shoulders and abdomen.

The expiration time can be three times longer than the inspiration time.
The beneficial effect of this breathing can be increased by the combination 

of positive mental images and relaxing thoughts.
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3.4  Square Breathing

Square respiration is a breathing technique that allows an individual subjected 
to acute stress to stabilize in less than a minute through the control of the 
respiratory rhythm, slowing down the heart rhythm while mastering the emo-
tional state that puts the individual out of the comfort zone.

However, in order to be able to achieve this during critical situations, it 
requires daily practice and repetitions in different atmospheres and environ-
ments to guarantee its success.

The virtues of the square breathing are multiple. Thanks to the voluntary 
control exercised over breathing, it is possible to regulate emotions and restore 
well-being. Breathing has a powerful action on the brain: the square respira-
tion improves the blood oxygenation as well as the reflexes of the vegetative 
nervous system (involuntary). This exercise also helps to learn how to better 
mobilize the respiratory muscles, especially the diaphragm (see Sect. 3.3).

Square breathing (Gosling & Gosling, 2012) is a simple, natural and “easy 
to perform” practice. It just requires one getting to relax and focus on breath-
ing. It takes only a few minutes to feel its benefits and to improve physiologi-
cal, physical and emotional balance. Square breathing, like many breathing 
strategies, helps us to relax effectively while becoming aware of the respiratory 
needs of the body.

The square breathing exercise is performed in four phases of equal length 
(with a duration of 4, 6 or 8  seconds): inspiration, retention (apnoea, full 
lungs), expiration, retention (empty lungs). This combination is to be per-
formed several times, until recovering a state of inner calm, well-being and 
appeasement. Breathing is done only through the nose. Although a quiet 
place is ideal, all places are good to breathe consciously: at home, in public 
transport, in the gym, in a queue, with friends, at work.

The duration of the four phases is to be determined according to one’s 
desires and one’s feelings. To determine the ideal rhythm, tests before bedtime 
are useful. The duration of 4 seconds is often recommended because it corre-
sponds to the vast majority of people and ensures an excellent result. However, 
it is possible to adapt this figure according to the desires. It must be bore in 
mind that ease must be sought rather than performance. It is not necessarily 
to seek lengthening the phases. The square breathing exercise with 4-second 
phases is very effective.

Example: 4 seconds of inspiration + 4 seconds of apnoea + 4 seconds of 
expiration + 4 seconds of retention.
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The number of repetitions also depends on the individual’s appreciation. It 
is suggested to carry out this exercise three times a day to improve efficiency. 
It will be more effective.

The use of a positive mental image during the breathing exercise increases 
the benefits of square breathing.

3.5  Progressive Muscle Relaxation

This strategy was elaborated in the early twentieth century (Jacobson, 1938): 
it was found that alternately tensing and relaxing muscles had a positive effect 
on anxiety and stress. Despite the fact that it involves a priori a physical tech-
nique, it also has a psychological dimension.

Varvogli and Darviri (2011, p. 75) explain that “the physical component 
involves the tensing and relaxing of muscle groups over the legs, abdomen, 
chest, arms and face. In a sequential pattern, with eyes closed, the individual 
places a tension in a given muscle group purposefully for approximately 
10 seconds and then releases it for 20 seconds before continuing with the next 
muscle group. The mental component requires that the individual focuses on 
the distinction between the feelings of the tension and relaxation. With prac-
tice, the patient learns how to effectively relax in a short period of time.” This 
may be done for about 10 minutes, if possible comfortably lying down, two 
or three times a day.

By mentally focusing on muscles tensing and relaxing, concentration is 
improved and this may be put to good use blocking negative thoughts and 
one’s inner speech if negative too. Moreover, as it relaxes breathing, this con-
tributes to a lessening of stress effects: decreased oxygen consumption, 
decreased heart rate, decreased blood pressure and increased parasympathetic 
activity (Varvogli & Darviri, 2011). It was also found to have an effect on 
chronic stress by reducing the level of cortisol (Pawlow & Jones, 2002).

3.6  Internal Dialogue or Self-talk

Also referred to as verbal thinking, inner speaking, covert self-talk, internal mono-
logue, and internal dialogue, inner speech has been proposed to have an impor-
tant role in the self-regulation of cognition and behavior in both childhood and 
adulthood. (Alderson-Day & Fernyhough, 2015, p. 931)

Internal dialogue allows us to have positive control, to interpret our own 
reactions and to analyse our feelings. For stress management, it is mainly used 
to give instructions and build positive reinforcements.
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The benefits generated by this strategy are the development of self-esteem 
and self-confidence.

It is essential to use positive phrases, positive words, valorizing and rein-
forcing words. This allows both returning to the known “you’ve already done 
it, you know how to do it” and placing oneself in a perspective, even in a logic 
of success.

This internal dialogue also promotes attention and makes it possible to 
focus on the immediate actions that need to be carried out. So, it helps to 
reduce anxiety and reduce the probability of reaching a level of stress that may 
exceed a threshold that puts the individual in a cognitive deficit state.

To do so, it may be sometimes necessary to stop negative thoughts. A tech-
nique named “verbal stop” can help to end negative thoughts, to chase them 
away and replace them with positive ideas. It consists in deciding and forcing 
oneself to use sentences like “I do,” “I want” instead of “I’ll try” or “I can’t.” 
Another method is to apply progressive muscle relaxation (see Sect. 3.5).

During internal dialogue, the use of “I” or “you” may have a significant 
impact. Kross et al. (2014) showed that using non-first-person pronouns and 
one’s own name (rather than first-person pronouns) during internal dialogue 
helps “to appraise future stressors in more challenging and less threatening 
terms” (p. 304), reduce stress and increase performance, and this is indepen-
dent of personality traits.

The use of this internal dialogue combined with mental imagery contrib-
utes to further strengthening the effectiveness of respiration.

3.7  Mental Rehearsal

Mental rehearsal (or mental repetition) refers to “the cognitive rehearsal of a 
task in the absence of overt physical movement” (Driskell et al., 1994, p. 481).

It is the interiorized repetition of a motor pattern, on the concomitant 
production of the muscular activity normally required for the execution of 
these motor patterns. At work, for example, mental repetition is when an 
individual visualizes the steps of a complex movement of an action to be per-
formed. Several authors have shown its positive impact on job performance 
and stress (e.g. Driskell et al., 1994; Arora et al., 2011). However, sometimes, 
even though performance was improved, stress was not impacted (Ignacio 
et al., 2016).

The practice therefore requires a scheme of actions to come (the ones that 
we are about to achieve after repeating it mentally) and therefore implies a 
minimum of knowledge about these actions (for instance, having already 
watched it or performed it).
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For this strategy to work, it is also necessary that the occurrence of the stress 
is intimately linked to this scheme of actions rather than to a context, or that 
the context of stress is intimately linked to the scheme of actions (e.g.: the 
surgeon may reduce acute stress related to a surgical act by mental rehearsal 
before entering the operating theatre of what s/he is about to do).

It is thus a strategy of mental dynamization and immediate anticipation, 
practising a situation just before action.

3.8  Reflex Adjustment Signal-Sign

The reflex adjustment signal-sign was developed in sophrology and is part of 
the techniques for optimizing potential (Perreaut-Pierre, 2019). Reflex adjust-
ment signal-sign is a kind of relaxation response technique focused on a single 
signal. It is a resource that allows the person to instantly regain the necessary 
means to act (necessary state of activation) in the moment. It is a technique of 
conditioning based on the Pavlovian-type reflex through a psychological pro-
cess anchoring unconsciously an internal reaction to an external stimulus: the 
signal-sign positively recalls a feeling of calm, concentration, confidence, 
energy recovery, pleasure or security, for instance. Usually, the signal-sign is 
attached to only one feeling. Most often, people have only one reflex adjust-
ment signal-sign but it is possible to have two provided that they are different; 
for example, one sign to energize and be put in a logic of success and victory; 
the second sign to relax, to calm down or to moderate.

The reflex adjustment signal-sign aimed at being used in public, must be 
chosen to be as discreet as possible. Especially, it must be chosen so that this 
cannot be interpreted by others who could use it with the aim of destabiliza-
tion. The reflex adjustment signal-sign may be quite common: clenching the 
fist to control anger, sighing long to relieve stress. It is usually a gesture, a sign, 
a movement of the fingers or of the hand (tighten the fist, rub the thumb on 
the forefinger, a sigh). This can also be a short internal dialogue: an injunction 
such as “go ahead” or “calm down.” And it can also be a gesture associated 
with such an injunction. Conversely, it should not be associated with a fetish 
object in order to avoid the link to an object whose loss would disrupt the 
recall process or even create a situation of failure or defeat or prevent one from 
acting. To be efficient, the signal-sign must be repeated often (several times a 
day) and every time the related chosen feeling is perceived: this is the reactiva-
tion process. To make the feeling of anchoring the gesture easier, it is possible 
to associate the recall of positive images of success or relaxing images. This sort 
of training is a necessity in order to be able to activate the reflex adjustment 
signal-sign as soon as the situation makes it necessary or indispensable.
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3.9  Power Nap and Caffeine Nap

The correct psychological balance of an individual is also based on the appro-
priate management of sleep-wake rhythms. Sleep deprivation has become a 
health hazard promoted by modern cultures although many studies have 
demonstrated its negative effects, including one’s ability decrease to cope with 
stress; however, many companies have now introduced workplace napping 
(Autumn et al., 2016). In daily life at work and a fortiori to deal correctly with 
situations of acute stress, it is interesting to be able to take a rest to restore the 
capacities of vigilance, attention and concentration. Doing so, the vulnerabil-
ity to stress is lessened. Studies have shown that taking such daily naps neither 
reduces the quantity nor affects the quality of nighttime sleep (Pilcher 
et al., 2001).

The power nap (or micro-nap, refreshing nap, flash nap) is a short nap. It 
lasts about 5–20 minutes depending on the subjects. It is preferably taken in 
a seated position.

This nap has the effect of causing a transient restoration of mental and 
physical performance for a duration of about 1–2 hours. Effective for a driver 
or operator, it allows performance to be maintained in situations of sleep 
deprivation or crisis situations (Pilcher et al., 2001).

However, to be able to take the power nap properly, one must train in a 
chair in order to be sure that it can be achieved in a seated position, in a stress-
ful environment without comfort and for a limited time. Salvador Dali always 
practised it, holding a small spoon in his hand: when he sank into deep sleep, 
this spoon fell and the noise of the falling object woke him. Limiting the nap 
duration avoids falling into a deep sleep and waking up experiencing negative 
effects such as sleep inertia, drowsiness or disorientation (Tassi & Muzet, 2000).

This micro-nap can be valorized by the use of caffeine to restore the perfor-
mance of an individual for a much longer duration. In this case it is a matter 
of cumulating the effects of a power nap with the bioavailability (30–40 min-
utes after taking) of the caffeine in the organism (Reyner & Horne, 1997; 
Hayashi et al., 2003): a 20-minute power nap reduces the level of adenosine 
in the organism, a neuromodulator promoting sleep and suppressing arousal; 
thus, when achieving such a power nap, the level of adenosine is lessened 
(tiredness tends to disappear) and the effect of caffeine begins. This is another 
argument for limiting the duration of the power nap.

A good practice is to have coffee at the beginning of the lunch meal and 
then settle down after the meal to take a nap (Hayashi et al., 2003). At the 
time of awakening, one takes benefit from the release of the caffeine in the 
organism and the benefits provided by the rest. In this case it is possible to 
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restore increased vigilance capabilities and to hold attention more easily all 
afternoon or perform an operation requiring vigilance at the end of the night, 
for example, especially during the 02:00–5:00 AM slot where it is the hardest 
to keep awake.

3.10  Effect of Light

Light plays three essential roles for our well-being because it influences our 
organism: blocking the secretion of melatonin, regulating the biological clock 
to facilitate the synchronization of biological rhythms (XU & Lang, 2018) 
and has an impact on serotonin that has an antidepressant effect (Neumeister 
et al., 1995; Puglisi-Allegra & Andolina, 2015).

Hadi et al.’s review (2019) concluded: “Short-term bright light exposure in 
the morning, up to 2 hr of moderate (3 000–10,000 lux) morning exposures, 
up to 4 hr of moderate evening exposure, and whole-day exposures to lower 
illuminance levels (<3000 lux) can improve patient sleep outcomes” (p. 1). It 
is therefore advisable to use the 10,000  lux phototherapy to re-match the 
circadian rhythms altered by the working conditions in staged hours or due to 
sleep deprivation. Light therapy may be used in particular for persons subject 
to night work before taking office or in a phase advance at about 17 hours. It 
is also profitable for all those who are subject to a permanent low brightness 
in a work area.

However, Xu and Lang (2018), in their review, emphasized the role of spec-
tral wavelength of the light: if blue light of low irradiance increases alertness 
levels at night, moderate bright white light is more suitable to reduce sleepi-
ness during the daytime.

4  Conclusion

This chapter has suggested several strategies that are easy to implement in 
order to manage stress. Even though some of them require a little practice to 
be effective, none of them need to attend training sessions and thus may be 
quickly implemented at the workplace. The fact that they are used by high- 
risk professions such as firemen or soldiers is a proof that they are worth using 
when one experiences a difficult stressful episode. These strategies being quite 
different from each other, it is advisable not to be discouraged if a first test is 
inconclusive and to move to another.
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Furthermore, for information, it is worth mentioning other strategies 
requiring a coach or special training: Mental preparation (Tilman et al., 2011; 
Samulski et  al., 2011), Mindfulness-Based Stress Reduction (Varvogli & 
Darviri, 2011; Sharma & Rush, 2014), Guided imagery (Joe, 2006; Varvogli 
& Darviri, 2011), Resilience training (see Chap. 13 of the present book).

References

Alderson-Day, B., & Fernyhough, C. (2015). Inner speech: Development, cognitive 
functions, phenomenology, and neurobiology. Psychological Bulletin, 
141(5), 931–965.

Arnsten, A. F. (2009). Stress signalling pathways that impair prefrontal cortex struc-
ture and function. Nature Reviews Neuroscience, 10(6), 410–423.

Arora, S., Aggarwal, R., Moran, A., Sirimanna, P., Crochet, P., Darzi, A., Kneebone, 
R., & Sevdalis, N. (2011). Mental practice: Effective stress management training 
for novice surgeons. Journal of the American College of Surgeons, 212(2), 225–233.

Autumn, M., Monica, H., Jitendra, M., & Bharat, M. (2016). The perfect nap. 
Advances in Management, 9(4), 1–9.

Brown, M. (2008). Comfort zone: Model or metaphor? Journal of Outdoor and 
Environmental Education, 12(1), 3–12.

Brown, R., & Gerbarg, P. (2012). The healing power of the breath: Simple techniques to 
reduce stress and anxiety, enhance concentration, and balance your emotions. 
Shambhala Publications.

Brown, R. P., & Gerbarg, P. L. (2005). Sudarshan Kriya Yogic breathing in the treat-
ment of stress, anxiety, and depression: Part II—clinical applications and guide-
lines. Journal of Alternative & Complementary Medicine, 11(4), 711–717.

Cannon, W. (1932). Wisdom of the Body. W.W. Norton & Company.
Cannon, W. (1933). The functional organization of the involuntary nervous system 

and its humoral mediators. Annals of Internal Medicine, 6(8), 1022–1032.
Crosnier, S. (2013). Evaluation du sommeil des sous-mariniers en situation opéra-

tionnelle sur Sous-marins Nucléaires lanceurs d’Engins: Intérêt des Techniques 
d’optimisation du Potentiel (TOP) (Evaluation of the submariners’ sleep during a 
patrol: interests of the TOP program). PhD thesis, University of Medicine of 
Brest, France.

Driskell, J. E., Copper, C., & Moran, A. (1994). Does mental practice enhance per-
formance? Journal of Applied Psychology, 79, 481–492.

Fauquet-Alekhine, P. (2012). Causes and consequences: Two dimensional spaces to 
fully describe short term occupational stress. Socio-Organizational Factors for Safe 
Nuclear Operation, 1, 45–52. http://hayka- kultura.org/larsen.html

Fauquet-Alekhine, Ph., Frémaux, L., & Geeraerts, Th. (2011). Cognitive disorder 
and professional development by training: Comparison of simulator sessions for 

21 Stress Management 

http://hayka-kultura.org/larsen.html


452

anaesthetists and for nuclear reactor pilots. In Proceedings of the the XVe European 
conference on Developmental Psychology (pp. 83–87). Medimond Srl.

Fauquet-Alekhine, P., Geeraerts, T., & Rouillac, L. (2014). Characterization of anes-
thetists’ behavior during simulation training: Performance versus stress achieving 
medical tasks with or without physical effort. Psychology and Social Behavior 
Research, 2(2), 20–28.

Gok, K., & Astan, N. (2016). Decision-making under stress and its implications for 
managerial decision-making: A review of literature. International Journal of 
Business and Social Research, 6(3), 38–47.

Gosling, M., & Gosling, K. (2012). How to reduce your stress and achieve wellness. 
Gosling International.

Gross, J. J. (2002). Emotion regulation: Affective, cognitive, and social consequences. 
Psychophysiology, 39(3), 281–291.

Hadi, K., Du Bose, J. R., & Choi, Y.-S. (2019). The effect of light on sleep and sleep- 
related physiological factors among patients in healthcare facilities: A systematic 
review. HERD: Health Environments Research & Design Journal, 1–26.

Hayashi, M., Masuda, A., & Hori, T. (2003). The alerting effects of caffeine, bright 
light and face washing after a short daytime nap. Clinical Neurophysiology, 114(12), 
2268–2278.

HSE. (2018). Work related stress depression or anxiety statistics in Great Britain. Health 
and Safety Executive. http://www.hse.gov.uk

Ignacio, J., Dolmans, D., Scherpbier, A., Rethans, J. J., Lopez, V., & Liaw, S. Y. (2016). 
Development, implementation, and evaluation of a mental rehearsal strategy to 
improve clinical performance and reduce stress: A mixed methods study. Nurse 
education today, 37, 27–32.

Jacobson, E. (1938). Progressive relaxation. University of Chicago Press.
Jerath, R., Edry, J.  W., Barnes, V.  A., & Jerath, V. (2006). Physiology of long 

pranayamic breathing: Neural respiratory elements may provide a mechanism that 
explains how slow deep breathing shifts the autonomic nervous system. Medical 
Hypotheses, 67(3), 566–571.

Joe, U. (2006). Guided imagery as an effective therapeutic technique: A brief review 
of its history and efficacy research. Journal of Instructional Psychology, 33(1), 40–43.

Kelley, N.  J., Glazer, J.  E., Pornpattananangkul, N., & Nusslock, R. (2019). 
Reappraisal and suppression emotion-regulation tendencies differentially predict 
reward-responsivity and psychological well-being. Biological Psychology, 
140, 35–47.

Kross, E., Bruehlman-Senecal, E., Park, J., Burson, A., Dougherty, A., Shablack, H., 
Bremner, R., Moser, J., & Ayduk, O. (2014). Self-talk as a regulatory mechanism: 
How you do it matters. Journal of Personality and Social Psychology, 106(2), 304–324.

Musser, J.  H. (1920). Notes on gastric secretions in Neurocirculatory Asthenia. 
American Journal of Medical Sciences, 159(5), 664–668.

Neumeister, A., Rieder, N., Hesselmann, B., & Kasper, S. (1995). Short-term avail-
ability of brain serotonin is crucial for antidepressant effect of light therapy. 
European Neuropsychopharmacology, 3(5), 269.

 B. G. de Meritens and P. Fauquet-Alekhine

http://www.hse.gov.uk


453

Obry, R. (2014). Programme de gestion du stress chez les pompiers: un essai contrôlé 
randomisé. Doctoral dissertation, Paris Est University (France).

Pawlow, L. A., & Jones, G. E. (2002). The impact of abbreviated progressive muscle 
relaxation on salivary cortisol. Biological Psychology, 60(1), 1–16.

Pearson, C., & Clair, J.  A. (1998). Reframing crisis management. Academy of 
Management Review, 23(1), 59–76.

Perraut-Pierre E. (2000). La gestion mentale du stress pour la performance sportive 
(mental stress management for performance in sport). Amphora.

Perreaut-Pierre, E. (2019). Comprendre et pratiquer les Techniques d’Optimisation du 
Potentiel (3rd ed.). InterEditions.

Pilcher, J. J., Michalowski, K. R., & Carrigan, R. D. (2001). The prevalence of day-
time napping and its relationship to nighttime sleep. Behavioral Medicine, 
27(2), 71–76.

Puglisi-Allegra, S., & Andolina, D. (2015). Serotonin and stress coping. Behavioural 
Brain Research, 277, 58–67.

Reyner, L.  A., & Horne, J.  A. (1997). Suppression of sleepiness in drivers: 
Combination of caffeine with a short nap. Psychophysiology, 34(6), 721–725.

Saint-Aubin, K. F. (2009). Impact of positive emotions enhancement on physiological 
processes and psychological functioning in military pilots. Report reference RTO-MP- 
HFM-181, CERPAIR Bretigny sur Orge (France).

Samulski, D.  M., Noce, F., & Costa, V.  T. (2011). Mental preparation. In 
Y. C. Vanlandewijck & W. R. Thompson (Eds.), Handbook of sports medicine and 
science–The paralympic athlete (pp. 198–213). Blackwell Publishing.

Selye, H. (1936). A syndrome produced by diverse nocuous agents. Nature, 138, 32.
Selye, H. (1956). The stress of life. McGraw Hill.
Sharma, M., & Rush, S. E. (2014). Mindfulness-based stress reduction as a stress 

management intervention for healthy individuals: A systematic review. Journal of 
Evidence-Based Complementary & Alternative Medicine, 19(4), 271–286.

Staal, M. (2004). Stress, cognition, and human performance: A literature review and 
conceptual framework. NASA report, reference: NASA/TM-2004-212824.

Steiler, D., Denis, J., & Trousselard, M. (2011). Developing positive emotions for 
the improvement of first year students’ well-being. In Proceedings of the International 
Congress of Positive Psychology, Philadelphia, USA.

Tassi, P., & Muzet, A. (2000). Sleep inertia. Sleep Medicine Reviews, 4(4), 341–353.
Tilman, T. S., Ravizza, K., & Statler, T. (2011). Clear your mind to clear the way: 

Mental preparation. Army Engineer, 41(3), 32–35.
Trousselard, M. (2016). Performance, vigilance et concentration: quoi de neuf pour 

leur optimisation dans l’exercice de la chirurgie? Conference at the 91e réunion 
annuelle de la Société Française de Chirurgie Orthopédique et Traumatologique, 
Bordeaux, France. https://www.sauramps- medical.com/wp- content/uploads/ 
2016/11/nicolas- andry- fac- simile.pdf

Trousselard, M., Dutheil, F., et  al. (2015). Stress management programs in Paris’ 
firefighters: A randomized controlled trial. Medical Acupuncture, 27(5), 367–375.

21 Stress Management 

https://www.sauramps-medical.com/wp-content/uploads/2016/11/nicolas-andry-fac-simile.pdf
https://www.sauramps-medical.com/wp-content/uploads/2016/11/nicolas-andry-fac-simile.pdf


454

Trousselard, M., Perraut, E., & Saint-Aubin, K. (2009) Impact of positive emotions 
enhancement on physiological processes and psychological functioning in military 
pilots. Human performance enhancement for NATO military operations (sci-
ences, technology, and ethics). Human factors & medicine panel symposium 
(HFM-181), Sofia, 05-08/10.

Varvogli, L., & Darviri, C. (2011). Stress management techniques: Evidence-based 
procedures that reduce stress and promote health. Health Science Journal, 
5(2), 74–89.

Weisæth, L., Knudsen, Ø., Jr., & Tønnessen, A. (2002). Technological disasters, crisis 
management and leadership stress. Journal of Hazardous Materials, 93(1), 33–45.

Xu, Q., & Lang, C. P. (2018). Revisiting the alerting effect of light: A systematic 
review. Sleep Medicine Reviews, 41, 39–49.

Yerkes, R. M., & Dodson, J. D. (1908). The relation of strength of stimulus to rapid-
ity of habit-formation. Journal of Comparative Neurology and Psychology, 
18, 459–482.

 B. G. de Meritens and P. Fauquet-Alekhine



455

22
Stress and Resilience in the Workplace

James Erskine and George Georgiou

1  Introduction 

In the twenty-first  century, work-based well-being interventions have become 
popular as employers realise that optimising the well-being and health of their 
workforce has direct and measurable benefits for both individual employees 
and organisations (Batt, 2009; Donaldson-Feilder & Bond, 2004; Piao & 
Managi, 2022; Tsai & Morissette, 2022). 

Furthermore, employer legislation in many industrialised economies has 
made workforce health and well-being a mandatory compliance issue (MacKay 
et al., 2004; Schulte et al., 2015). Importantly, there is evidence that 92% of 
employers with over 200 workers believe workplace well-being interventions 
should be offered (Mattke et al., 2013). As a result, employers have imple-
mented a range of interventions designed to enhance staff well-being. These 
interventions have targeted a range of possible outcomes but chief among 
these have been programmes designed to reduce employee stress and to 
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promote well-being in both physical and mental health. Modern interven-
tions have witnessed a growth of interest in the concept of resilience and cur-
rently many organisations specifically aim to increase this characteristic in 
their workforce. 

At the outset, the definition of stress will be examined, and then the defini-
tion of resilience. Research on well-being/resilience interventions in a work 
context will be reviewed and their effectiveness will be discussed. Finally, prac-
tical advice will be suggested. 

2  Defining Stress 

Widely accepted definitions of stress conceptualise it as occurring when an 
individual appraises a situation as a threat to things they value, while also 
believing they do not have the resources to meet these situational demands. 
Therefore, limiting their ability to cope. This in turn reduces their psychologi-
cal and physical well-being (Frenchet al., 1982; Harms et al., 2017; Lazarus 
& Folkman, 1984; also see Chaps. 2, 3, 10 and 11 of the present book). 

While no one is a stranger to the concept of stress it is worth reiterating that 
the effects of stress are not always negative. Thus, original conceptions of stress 
indicated that mild-to-moderate levels are motivating and encourage a person 
to work harder. This positive motivational aspect of stress has been defined as 
eustress (Gibbons et al., 2008; Hargrove et al., 2015; Kupriyanov & Zhdanov, 
2014; Selye, 1936). However, the extent to which mild-to-moderate stress 
may be positive will differ across individuals and contexts. Given the resource- 
based definition of stress, once one’s personal resources to deal with stress are 
perceived to have been reached or overstretched the individual becomes 
unable to cope and further stress is seen as detrimental to their well-being and 
health (Harms et al., 2017; Lazarus & Folkman, 1984). 

Adverse events requiring individuals to adapt are common; thus, research 
shows that the average person at least in a Western world context has experi-
enced one major potentially traumatic event in their lifetime (Bonanno et al., 
2005; Karam et al., 2014). Examples of these traumatic events would include, 
losing ones’ job, being born into poverty, experiencing war, abusive parents, 
divorce, death of friends and family, crime, bullying and harassment. 
Therefore, it is very unlikely an individual will escape major life stress across 
the lifespan. It is imperative for research to investigate ways to cope more 
effectively with adverse events and stress. One concept that helps individuals 
deal with stress concerns resilience, which is examined below. 
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3  What Is Resilience? 

Resilience is the term used to denote one characteristic which may help peo-
ple deal with adverse circumstances. Resilience has been discussed in various 
forms for millennia, yet concerted efforts to systematically study resilience as 
a discrete phenomenon only began in the twentieth century. But how does 
one define resilience? The word itself originates from a Latin word “resilire” 
meaning to leap back or rebound. The online Oxford Dictionary (2017) sug-
gests that resilience can be defined as “[t]he capacity to recover quickly from 
difficulties; toughness” or “[t]he ability of a substance or object to spring back 
into shape.” Important in this definition is the idea that resilience is a capacity 
that is not required under normal circumstances but comes into its own when 
faced with adversity or load. 

Modern psychological definitions echo these basic ideas, and thus reliance 
is seen in individuals that mange to sustain normal development or function-
ing despite ongoing adversity or difficulties (Denckla et al., 2020; Friborg 
et al., 2003; Garmezy, 1981; Kalisch et al., 2017; Rutter, 1985; Tusaie & 
Dyer, 2004; Windle, 2011). However, some have suggested that resilience 
should be conceptualised more broadly as a general protective measure sup-
porting individuals to learn and grow through challenges (Youssef & 
Luthans, 2007). 

Some have suggested resilience is seen in very specific patterns of function-
ing following exposure to trauma; thus, Bonnano and colleagues have argued 
resilience is best represented by a stable response to trauma that demonstrates 
consistent healthy functioning (Bonanno, 2004; Bonanno et al., 2011). From 
this perspective, the individual can show a degree of destabilisation during the 
trauma and immediate aftermath; however, they also continue to function 
adequately. The important point to note is that the work of Bonanno and col-
leagues has consistently demonstrated that the common trajectory of resil-
ience over time is relatively flat and is often the most frequently seen even 
after exposure to extreme trauma (Bonanno, 2004; Bonanno et al., 2010; 
Bonanno et al., 2015). This indicates that one must not underestimate the 
basic human capacity to continue to function through adversity. However, 
most of the research is based on reactions to a single traumatic event, whereas 
real world circumstances may not always follow this pattern, with multiple 
stressful life events sometimes occurring simultaneously. It is also important 
to note Bonnano’s view is that resilience could result from multiple sources 
and is not unidimensional, and therefore resilient individuals cannot be 
described as a homogeneous group (Southwick et al., 2014). 
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One major debate within the literature concerns whether resilience is a 
quality that is inherent in certain individuals like a trait, or a process (Lepore 
& Revenson, 2006). While resilience has been viewed by some as a relatively 
stable trait (Silk et al., 2007) this requires a cautious approach as some have 
suggested that it implies a person that does not have this attribute may be 
viewed negatively (Windle, 2011). There is some debate regarding the gener-
alisability of resilience across life domains. For example, Tusaie and Dyer 
(2004) suggest that while individuals may demonstrate resilience in certain 
life domains, they may not demonstrate it in others. An example of this may 
be where a person comes from a poverty-stricken war zone, yet is able to over-
come these setbacks and do well in education and have a career they enjoy; 
however, they may still show difficulties in other life domains such as close 
relationships. What is clear is that resilience varies across the life span and is 
certainly not uniform in its distribution across different life domains, which 
would indicate that resilience in not generalised. Modern views of resilience 
show that it is a highly interactive phenomenon that varies depending on the 
following factors: (1) internal to the individual (both psychological and bio-
logical); (2) the immediate external environment (and subject to fluctua-
tions); (3) background culture and nation. Therefore, the level of resilience an 
individual displays will depend on numerous interactions between the person 
and their environment across a time course and must be seen as a dynamic 
and temporally adaptive process (Egeland et al., 1993; Hunter, 2001; Kalisch 
et al., 2019; Rutter, 1985). 

3.1  Risk/Protective Factors 

Most definitions of  resilience include reference to the concept of risk factors, 
which will now be examined. Resilience is traditionally seen to be needed 
under conditions of adversity and is demonstrated by successful engagement 
with adversity. This suggests adversity conveys increased risk of destabilisation 
to the individual. Risk factors increase the likelihood of future destabilisation, 
which include situational factors such as being born into poverty, experienc-
ing childhood abuse, divorce, death of a close relative, homelessness and job 
loss, among many others. Furthermore, risk factors can be either discrete 
acute events or ongoing chronic events (Garmezy, 1991). Importantly, 
research has indicated that the effects of high levels of uncontrollable ongoing 
adversity without sufficient support can have detrimental biological effects on 
the body and central nervous system, resulting in future disease and behav-
ioural disruption (Shonkoff et al., 2009). 

 J. Erskine and G. Georgiou



459

In contrast to risk factors there are also protective factors that function to 
ameliorate risk which can be internal or external to the individual. Protective 
factors seem to operate at three basic levels which are commonly defined in 
the literature as (1) individual—factors such as psychological and biological 
makeup within the individual; (2) social—factors such as having a supportive 
family or network of friends and high levels of parental support; (3) commu-
nity—these operate at the wider societal level and would encompass factors 
such as living in a region with good social security systems and general eco-
nomic well-being (Windle, 2011). 

Common examples of internal and external protective factors could be 
greater socio-economic status, the presence of multiple supportive personal 
relationships and having particular levels of specific personality traits, for 
example, low neuroticism. Regarding personality, a meta-analysis investigated 
the “big five” personality traits across 30 studies based on a total sample of 
15,609 individuals and reported that resilience correlates significantly and 
negatively with neuroticism, and positively and significantly with extraver-
sion, openness, agreeableness and conscientiousness—all correlations were 
above 0.30 and therefore moderate. Thus, more resilient individuals are agree-
able, conscientious, high in openness and extravert, while simultaneously low 
on neuroticism (Oshio et al., 2018). Further to this, studies have demon-
strated a significant positive relationship between resilience and self-esteem 
(Liu et al., 2014). 

What is clear is that there is a complex set of relationships within and 
between risk and protective factors and therefore they should not be consid-
ered separately as the dynamic interaction of these factors will influence the 
overall level of functioning in the face of adversity. Psychology is only just 
beginning to understand the complex web of interactive factors that impinge 
upon the individual to convey their ultimate risk or whether they are classified 
as displaying resilience or not. Therefore, at present, understanding is in its 
infancy. 

3.2  Review of Resilience Research 

Studies have shown that rates of resilience vary enormously from study to 
study with estimates ranging from 15% to 84% being seen to be resilient. 
However, the population under study, the way the researchers conceptualise 
resilience and the measures used will strongly impact the rates found. As men-
tioned previously, individuals can frequently display resilient outcomes in one 
domain of life while simultaneously showing impoverished function in other 
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domains. (Bernard, 1997; Haskett et al., 2006; Richardson, 2002; Rutter, 
1985). Another important point regarding the rates of resilience found, is that 
they can only be invoked and therefore indexed in the presence of significant 
adversity. Thus, in the absence of significant adversity, which would be known 
to destabilise a majority of individuals and require serious adaptation, resil-
ience will not be present (Roisman, 2005). 

Research on resilience can be conceptualised as having occurred in succes-
sive waves, with each wave focusing on a different aspect of resilience. The 
literature developed out of research on children exposed to adversity in mainly 
Western world contexts. The critical observation being that some children 
exposed to adversity seemed to do well, displaying functioning at a level way 
beyond what might be expected given the early adversity. This led the first 
wave of researchers to search for characteristics that might account for the dif-
ferent outcomes. Initially it was thought these factors would mostly be indi-
vidual characteristics that were features of the individual’s makeup. Thus, 
much of the early work looked for stable factors within the individual that 
could account for the better-than-expected outcomes. As the literature then 
began to demonstrate that some of these factors were present in the individu-
al’s external environment it broadened to include these factors. Examples of 
factors reported by the early resilience researchers were: intelligence, opti-
mism, cognitive flexibility, positive self-concept, emotional regulation, posi-
tive emotions, creativity, hardiness, humour, enhanced life meaning, internal 
locus of control, active coping skills, spirituality, the presence of supportive 
adults and social support (Barbarin et al., 2001; Herrman et al., 2011; 
Schweizer et al., 1999; Seligman, 1975; Werner, 1993; Werner & Smith, 
1992; White et al., 1989). Importantly, evidence exists that social support is 
generally protective whether received or given (Brown et al., 2003). There is 
also evidence that the number of adverse events experienced has a cumulative 
effect with the general rule seeming to be that more adverse experiences con-
vey greater risks (Holmes & Rahe, 1967; Infurna et al., 2021; Tusaie & Dyer, 
2004). Although studies have also reported that moderate levels of adversity 
are predictive of the highest levels of adaptive functioning when compared to 
no adversity or high adversity (Höltge et al., 2018). What is clear is the precise 
conditions under which adversity is cumulative across the lifespan and those 
under which previous moderate adversity can convey later strength are only 
beginning to be delineated. 

Successive waves of resilience research quickly recognised that it was not 
merely the presence or absence of risk or protective factors and whether these 
were internal or external to the individual that mattered, but the way the 
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factors interacted. Furthermore, the process of how an individual responds to 
adversity and utilises the resources they have at their disposal became critical 
(Yates et al., 2003). Therefore, the resilience literature began to move from 
seeing resilience as a stable feature to an interactive process (Herrman et al., 
2011; Richardson, 2002). Furthermore, this suggests that resilience is specific 
to the context and time period and not necessarily uniform across all life 
domains—one can show resilience occupationally or academically while dis-
playing social decrements. Due to its interactive nature, paths towards resil-
ience are multifarious and numerous (Luthar et al., 2000; Masten, 2001; 
Ungar & Theron, 2020). 

One reason resilience represents an important target for workplace inter-
vention is because resilience correlates negatively with multiple mental health 
issues such as depression and anxiety, post-traumatic stress disorder and addic-
tions (Babić et al., 2020; Cuomo et al., 2008; Delgado et al., 2021; Fossion 
et al., 2013; Fossion et al., 2015; Hartley, 2011). This is supported by a meta- 
analysis supporting the same conclusions (Hu et al., 2015). 

As a result of these findings and proposed legislative changes, organisations 
have started to examine ways that employee stress might be reduced, and well- 
being/resilience increased (Verra et al., 2019). This is important as Erskine 
and Georgiou (2018) highlighted that there are several characteristics of work 
that make it a very likely source of significant life stress. Furthermore, it is 
noteworthy that employee well-being interventions focus on building capac-
ity at the individual employee level. Thus, despite a wealth of evidence that 
leadership styles and workplace culture have significant and enduring impacts 
on employee well-being (See Erskine & Georgiou, 2018; Erskine & 
Georgiou—see also Chap. 4 of the present book) the focus of employee well- 
being programmes has mainly been on increasing resilience in individual 
employees. Even though workplace resilience/well-being programmes show 
efficacy these need to be considered in line with other potential beneficial 
interventions such as workload reductions that may deliver similar or greater 
positive outcomes (Holland et al., 2019; Mejalli et al., 2019; Pace et al., 2021). 

Thus, individual resilience training programmes help individuals to dem-
onstrate enhanced well-being and health through coping better with the chal-
lenges often faced in the workplace, rather than minimising the challenges 
themselves (which may not always be possible given the occupational setting, 
e.g., military). The next section will investigate studies that have examined 
employee well-being/resilience-building interventions and seek to determine 
their efficacy and effectiveness. 
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4  Employee Well-being/
Resilience Interventions 

While this chapter will focus on workplace interventions it will also examine 
school and university-based interventions as these are akin to work for those 
studying within them. 

4.1  School-Based Interventions 

There is mixed evidence of effectiveness for resilience-based interventions tar-
geted at primary or secondary school children. Thus, Caldwell et al. (2019) 
conducted a systematic review and a network meta-analysis of 137 studies 
(56,620 participants) of interventions to prevent anxiety and depression in 
children. The findings indicated little evidence that cognitive behavioural 
interventions were able to prevent or reduce anxiety in school age children. 
Furthermore, there was no evidence to suggest that any interventions to pre-
vent depression were effective. There was some significant evidence for the 
effectiveness of relaxation and mindfulness-based interventions for reducing 
anxiety when compared to no interventions in secondary school settings 
(Caldwell et al., 2019). 

Research has also been employed to examine studies designed to improve 
resilience more generally in children. Thus, the Penn Resilience Programme 
has been shown in meta-analysis to reduce anxiety and depression in younger 
people. Furthermore, the effects of the intervention in children seem to 
increase even after the intervention is discontinued, as shown at 12-month 
follow-up (Brunwasser et al., 2009). Meta-analysis has also been used to 
examine the effects of resilience programmes in children on the tendency to 
use tobacco, alcohol and illicit drugs. Broadly the results show resilience 
building interventions to be effective at reducing illicit drug use but not alco-
hol or tobacco (Hodder et al., 2017). 

A systematic review of school-based mental health promotion programmes 
demonstrated that in 10 out of 11 studies improvements in resilience, coping 
skills and self-efficacy were in evidence during and at post assessment. 
However, where outcomes were examined over longer timeframes post inter-
ventions these benefits were not maintained. They key components of work-
ing interventions were using teachers to deliver the programme, and adapting 
the programme to the unique environment or needs of the cohort. Importantly, 
outcomes were not related to the length of the programme (Fenwick-Smith 
et al., 2018). 
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Thus, overall, this represents a mixed pattern of results where improvement 
in well-being while possible is less consistent than might be expected. Even 
though the outcomes often seem not to demonstrate benefits over longer time 
periods, it may be the case that these resilience and coping skills interventions 
could provide benefits at a much later point in life. For example, where the 
individual finds themselves in periods of intense adversity. 

4.2  University-Based Interventions 

Flinchbaugh et al. (2012) investigated four specific stress management tech-
niques (deep breathing, progressive muscle relaxation, guided imagery and 
positive self-talk) and keeping a gratitude journal on overall student stress, 
experienced meaningfulness and classroom engagement in 117 undergradu-
ates. The study took place over a semester (12 weeks) and four groups were 
created:

 1. Stress management only 
 2. Gratitude journaling only 
 3. Combined stress management and journaling 
 4. Control condition 

Pre and post semester surveys included measures of stress, meaningfulness, 
engagement and general life satisfaction. Results indicated that none of the 
interventions had a significant effect on overall classroom stress or life satisfac-
tion. However, the combination of stress management techniques and grati-
tude journaling did have a significant effect on course meaningfulness and 
engagement (Flinchbaugh et al., 2012). 

Houpy et al. (2017) investigated resilience in 117 US medical students. 
Results indicated that medical student resilience was lower than a sample 
from the general population. This was also previously reported in a sample of 
Canadian medical students (Rahimi et al., 2014). Furthermore, Houpy et al. 
(2017) found that resilience was higher in male students, those with more 
years of experience and those who reported being able to cope. Importantly, 
medical students believed resilience training would be useful and seemed to 
have insight into their general level of resilience. 

A review of the effectiveness of using resilience interventions to increase 
resilience, and reduce depression and stress was conducted using university 
students. They included 21 RCT’s in their meta-analysis and metaregression. 
Results indicated small positive effects of interventions for increasing 
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resilience. Furthermore, small positive effects were found for reducing depres-
sion and stress. However, when controlling for large levels of heterogeneity 
the meta-analysis showed even smaller effects. The authors argue that the 
meta- analysis suggests resilience-based interventions may be a useful preven-
tion strategy in university students (Ang et al., 2022). 

One large-scale review of the effects of psychological interventions in 
healthcare students examined 30 RCT’s. Results indicated that compared to 
control groups, healthcare students benefited from resilience training report-
ing higher subsequent resilience, showing lower levels of anxiety and stress. 
However, effect sizes were small to moderate. Importantly, resilience training 
showed no evidence of effectiveness on depression, well-being or quality of 
life. However, the authors note that this represents “very-low certainty evi-
dence (meaning that the true effect may differ markedly from the estimated 
effect) that resilience interventions might be more effective than control for 
improving resilience, self-reported symptoms of anxiety, and stress or stress 
perception at post-test” (p. 32., Kunzler et al., 2020). Furthermore, increases 
in resilience were not maintained post intervention in the short term or 
medium term. The moderate or small effects for resilience and stress or stress 
perception found at post-test, respectively, were no longer evident at short- 
term follow-up. At medium-term follow-up (more than three months to six 
months or less), no longer found evidence for a difference between a resilience 
intervention and control for resilience, while a single study still provided evi-
dence for a decrease in stress symptoms. Anxiety, depression and well-being or 
quality of life were not measured at medium-term follow-up by any study. 
Long-term follow-up assessments (more than six months post-intervention) 
were not available for any primary outcome. 

Once again, there is no consistent direction of findings, as the evidence 
appears mixed on the effectiveness of interventions targeted at university stu-
dents. However, resilience will be increaseingly necessary as universtity leavers 
transition to employment (Ng & Kong, 2022). 

4.3  Workplace Interventions 

Joyce and colleagues conducted a systematic review and meta-analysis of resil-
ience training programmes and interventions (Joyce et al., 2018). They found 
11 randomised control trials suitable for meta-analysis. They examined effects 
of interventions of three types: (1) cognitive behavioural interventions, (2) 
mindfulness-based interventions and (3) a combination of both. Results indi-
cated a significant positive effect of all the interventions. 
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Chmitorz et al. (2018) systematically reviewed resilience training pro-
grammes and they highlight several pertinent findings. Firstly, there is no 
consistent definition of resilience used across studies with many not including 
a definition. Furthermore, outcome measures vary across studies in terms of 
ways to measure mental health and resilience, limiting generalisability and 
comparison across studies. The authors also stress that for resilience to be 
demonstrated, this requires the presence of significant adversity, although 
many studies do not include a measure of this (Chmitorz et al., 2018). 
Furthermore, many studies use measures of well-being as proxies for resil-
ience. Where questionnaire-based measure of resilience are used, these tend to 
mostly capture trait-based levels of resilience with no corroborating behav-
ioural evidence. No current gold standard measure of resilience is widely 
accepted (Windle et al., 2011). 

Sood et al. (2011) investigated a resilience training intervention delivered 
to US academic medical clinicians. The intervention consisted of a short 
90-minute training programme focusing on altering attention and interpreta-
tion. Thus, it directs participants to focus more attention on novelty in the 
world and to delay judgement. In conjunction the programme also encour-
ages participants to examine prejudiced ways of understanding the world and 
move towards gratitude, compassion, acceptance, forgiveness and finding 
meaning. Measures of resilience, stress and anxiety were taken at baseline and 
eight-week follow-up. Results showed that participants significantly increased 
in resilience because of the intervention and showed decreased stress and anxi-
ety compared to waiting list controls (Sood et al., 2011). 

One study investigated a 12-week stress management and resilience train-
ing programme for healthcare workers with outcomes examining well-being, 
life satisfaction, gratitude, mindfulness, spiritual well-being and stress 
(Berkland et al., 2017). One hundred and ten healthcare workers were assessed 
at baseline, at the end of the intervention and three months follow-up after 
the intervention. Results indicated sample attrition with 98 participants at 
baseline and end of the study, and 85 taking part at all time points. The inter-
vention consisted of 60- to 90-minute, weekly educational sessions for 
12 weeks. These involved attentional training, and positive mindset develop-
ment focusing on fostering gratitude, compassion, acceptance, meaning and 
forgiveness. Outcomes demonstrated that from baseline to follow-up, partici-
pants increased significantly on happiness, life satisfaction, gratitude, mind-
fulness and spiritual well-being, and had lower stress. The authors make the 
point that large-scale meta-analyses suggest that happiness is related to success 
in many life areas such as life expectancy, relationships, energy, engagement, 
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performance and social success (Berkland et al., 2017; Lyubomirsky, King, & 
Diener, 2005; Lyubomirsky, Sheldon, & Schkade, 2005). 

Unsurprisingly resilience interventions and programmes used in workplace 
settings have focused on occupations where heightened risk levels have been 
predicted or demonstrated, such as police, medical professionals, firefighters 
and armed forces personnel (Adriaenssens et al., 2015; Brown et al., 2009; 
Campbell Jr et al., 2001; Larner & Blow, 2011; Parrish Meadows et al., 2011). 
These occupations are sometimes termed critical occupations (Paton & 
Violanti, 1996). One occupation regularly exposed to traumatic experiences 
represents armed-forces personnel (Adler et al., 2011) with many armed forces 
around the world having instigated resilience programmes into their training 
regimes. Perhaps the most studied and largest programme represents the 
Master resilience training programme in the US army (Reivich et al., 2011). 
Reivich et al. (2011) present a review of this programme that is based on the 
Penn Resilience Programme, and included factors which were suggested by 
Masten and Reed (2002) including optimism, self-efficacy, self-regulation, 
emotional awareness, empathy, flexibility, effective problem solving and good 
quality relationships (Reivich et al., 2011). Reivich et al. (2011) found that it 
was rated extremely beneficial by forces personnel that had undertaken it. 
Furthermore, subsequent examinations of the programme have suggested that 
personnel undertaking it not only find it helpful but show significant changes 
in resilience skills, chiefly better self-awareness, optimism and increased con-
nection to others (Griffith & West, 2013). 

There is much evidence that resilience can be improved and changed in 
individuals (Grant et al., 2009; Joyce et al., 2018; Masten, 2001; Sood et al., 
2011). One critical study examined resilience training programmes and con-
ducted a systematic review and meta-analysis of randomised controlled trials 
(Leppin et al., 2014). The outcomes of interest focused on several domains:

 1. Resilience, coping or hardiness 
 2. Well-being, quality of life 
 3. Self-efficacy, confidence regarding disease management 
 4. Depression  
 5. Stress and anxiety  

From an original pool of 516 studies screened for inclusion, 68 trials with 
sufficient data were found. Of these, 22 were eligible for inclusion and a fur-
ther three were added totalling 25 analysed studies. The interventions studied 
were very varied ranging from training sessions to coaching to self-directed 
and group sessions. Furthermore, interventions varied by time taken and 

 J. Erskine and G. Georgiou



467

theoretical basis. Results indicated that interventions to increase resilience 
demonstrated a significant overall positive effect at three-month follow-up. 
However, effects on quality of life and depression while indicative of effective-
ness were not statistically significant. One issue reported concerned a 
moderate- to-high level of assessed bias within the studies. When two studies 
with high bias were excluded the improvement in other outcomes did reach 
statistical significance. Trauma-focused programmes demonstrated a signifi-
cant effect on stress reduction and depression. The authors suggest that resil-
ience programmes seem to have a small to medium effect regarding increasing 
resilience and mental health (Leppin et al., 2014). 

Robertson et al. (2015) reviewed resilience studies completed between 
2003 and 2014 and identified 14 studies examining mental health and well- 
being outcomes. Results indicated that resilience training had several benefits 
such as significant increments in resilience and simultaneously improved well- 
being and mental health. Furthermore, performance improvements and social 
and psychological improvements were seen (Robertson et al., 2015). However, 
the authors point out several limitations that need to be considered. Firstly, a 
minority of studies measured resilience as an outcome and those that did had 
very different definitions of resilience. The authors therefore stress: “It is 
essential that future interventions demonstrate consistency in terms of how 
resilience if defined, conceptualized, developed and assessed” (Robertson 
et al., 2015, p. 27). This point is a consistent theme running through the lit-
erature and meta-analyses. 

A similar meta-analysis was conducted regarding resilience interventions 
for workplace settings (Vanhove et al., 2016). Vanhove and colleagues inves-
tigated this question in 37 studies. They make the critical point that in con-
trast to stress management interventions which often occur post stress 
exposure, resilience programmes often focus on primary prevention occurring 
prior to issues. These resilience programmes aim to prevent future problems 
due to coping and self-management skills. Prior evidence indicates these pro-
grammes may be effective in children and that effects are stronger at 12-month 
follow-up than immediately post intervention (Brunwasser et al., 2009). 
Thus, Vanhove et al. (2016) investigated the effects of workplace resilience 
programmes both in the immediate aftermath of delivery and over time fol-
lowing the interventions. Once again programmes varied widely in terms of 
time taken to deliver and method of delivery (one-to-one, group or via com-
puter). Results indicated that resilience building interventions had an overall 
significant modest positive effect on well-being and performance. However, 
follow-up analysis indicated that the effectiveness diminished over time 
although remained statistically significant even at distal follow-up. The results 
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also demonstrated that one-to-one-based interventions had stronger effects 
than group-based or computer-based. 

While resilience is a desirable characteristic for company employees, it may 
also be developed via other routes than the training programmes reviewed so 
far (Bustinza et al., 2019). Thus, the authors suggest that human resource 
practices are well placed to facilitate the development of resilience, rather than 
place the focus of development on training the individual. They define resil-
ience in this context as “the ability to dynamically reinvent an organisation 
when circumstances change, facilitating a firms’ capacity to respond to uncer-
tain conditions at the organizational level” (Bustinza et al., 2019, p. 1371). 
This was investigated in 205 manufacturers using Structural Equation 
Modelling (SEM) which showed that technological capabilities of an organ-
isation could be used to enhance organisational resilience and adapt to change. 
Furthermore, the same was suggested to occur by enhancing resilience through 
human resource practices designed to foster some of the familiar factors asso-
ciated with organisational well-being and resilience in staff (employee involve-
ment, empowerment, teamwork capacity, resilience training, self-motivated 
learning, problem solving skills). Organisational effectiveness was a composite 
of various business performance measure such as commitment to continual 
improvement, stability of production, customer requirement knowledge, 
improving business models, financial results. The results of the SEM analysis 
supported a model where resilience capacities within the organisation medi-
ated the positive effects of technological capacity on organisational effective-
ness. Thus, having the technological capability to respond to dramatic change 
is mediated through the ability of the organisations resilience capacities which 
then feeds into organisational effectiveness (Bustinza et al., 2019). However, 
many human resources departments will prefer to solely outsource resilience 
training to external well-being providers, although they may already employ 
or can implement human resource practices that can facilitate both organisa-
tional and individual resilience. 

4.4  Resilience in Healthcare Settings 

One occupational area that has been shown to consistently involve high levels 
of stress is healthcare (Dall’Ora et al., 2015; McCray et al., 2008; Moss et al., 
2016). Resilience building programmes often use mindfulness-based inter-
ventions. Mindfulness can be conceived as involving self-regulation of atten-
tion to immediate experiences, with openness and acceptance (Bishop et al., 
2004). Burton et al. (2017) conducted a meta-analysis examining the effec-
tiveness of these type of interventions in healthcare professionals for reducing 
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stress. Findings from this study demonstrate an overall moderate effect of 
mindfulness-based approaches on reducing stress levels in healthcare profes-
sionals (Burton et al., 2017). Therefore, while mindfulness-based interven-
tions may be effective for reducing stress in healthcare professionals the extent 
to which they enhance resilience is still unclear, even though resilience and 
stress are negatively related (Shatté et al., 2017). 

A quantitative study examining resilience in medical professionals set out 
to examine important traits that either facilitate or impair resilience. Thus, 
Eley et al. (2013) examined 479 Australian doctors and measured personality, 
temperament and resilience. Results indicated resilience was significantly and 
positively related to self-directedness, persistence, cooperativeness. 
Furthermore, resilience was significantly and negatively related to harm avoid-
ance. The authors suggest that resilience is a crucial attribute for doctors and 
should be fostered and nurtured. In addition, they suggest that it is best rep-
resented by a personality that is “mature, responsible, optimistic, persevering 
and cooperative” (Eley et al., 2013). A qualitative study also shows that some 
of the same factors are central to resilience in doctors, which included the fol-
lowing four factors (Jensen et al., 2008):

 1. Attitudes and perspectives—valuing one’s role, having self-awareness, 
accepting limitations 

 2. Balance/prioritisation—setting limits, valuing oneself 
 3. Practice management—using effective management principles 
 4. Supportive relationships—positive personal relationships and effective 

professional ones 

In addition to the relationship between individual differences and resil-
ience in healthcare professionals, it has been found that situational factors also 
play a role. Thus, Howard and colleagues systematically reviewed 33 studies 
regarding personal resilience in psychiatrists (Howard et al., 2019). The aim 
was to examine factors that impair well-being and those that promote resil-
ience. Factors shown to impair well-being/increase stress—being a trainee, 
low personal accomplishment—perceived or actual, working in community 
or acute wards, rural working, being female, excessive workload, long hours, 
inadequate financial resources, poor facilities, aggressive/difficult patients, 
high job demands, inadequate colleague support, poor management support, 
career prospects, personal safety issues, illness, litigation. Factors fostering 
resilience/reducing stress were found to be less ward-based time by varying 
work activities, redistributing responsibility across staff, greater clinical expe-
rience, supportive colleagues, participation in holidays and hobbies, having a 
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supportive partner, self-care interventions—utilising competency training 
and CBT principles, socialising, improving the workplace with better man-
agement and administration. The review also suggests that psychiatrists dem-
onstrated higher levels of burnout than other physicians. This builds on a 
large-scale Finnish study (n = 3133) also demonstrating psychiatrists to have 
higher levels of burnout and mental health issues than other medical special-
ties (Korkeila et al., 2003). 

Having considered the individual differences and situational factors related 
to resilience in healthcare professionals, it is important to consider which 
practices and skills may be amenable to enhancement through training 
(Middleton et al., 2022). In line with this, one direct intervention study 
examined implementing a resilience training programme in Australian health 
service staff (Van Agteren et al., 2018). The programme consisted of two days 
of training aimed at teaching ten skills (meaning making, event thought reac-
tion connections, what’s most important, balanced thinking, cultivating grati-
tude, mindfulness, interpersonal problem solving, active constructive 
responding, capitalising on strengths, value-based goals). The design involved 
screening mental health before the intervention and one month following its 
completion. The PERMA profiler (positive emotion, engagement, relation-
ships, meaning, accomplishment) represented the measure of mental health 
(Butler & Kern, 2016). Results indicated that resilience and mental health 
significantly improved from baseline to follow-up. 

What is interesting to note is that there is data to suggest the positive results 
seen in resilience training in healthcare settings are still effective when training 
is brief compared to longer interventions (Slatyer et al., 2018). In addition, 
patients have even been demonstrated to benefit from brief resilience inter-
ventions. Loprinzi et al. (2011) describe a randomised control trail of a 
SMART (Stress Management and Resiliency Training) intervention provided 
to 25 female breast cancer patients (Loprinzi et al., 2011). The SMART inter-
vention was a developed from Attention and Interpretation Therapy. The 
intervention was brief and consisted of two 90-minute group sessions, one 
individual session and three phone calls. Results indicated that compared to a 
waiting list control the programme led to higher resilience and quality of life, 
and less stress and anxiety after 12 weeks. 

Having reviewed the evidence base for resilience interventions in the work-
place the overwhelming picture is that these interventions can and often do 
have positive effects on the individual’s well-being (Andersen et al., 2021). In 
addition, data indicates that resilience following training may be significant 
factor in reducing turnover intentions (Lee & De Gagne, 2022). Finally, it 
seems that the length of the interventions and the specific type are less impor-
tant to the outcomes. 
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5  Potential Consequences 
of Resilience Training 

Despite the evidence of their effectiveness, there are potential consequences to 
resilience training in occupational contexts as specified above. Firstly, it firmly 
places the responsibility for well-being at the hands of the individual even 
though organisations may offer the training. The reason this chapter appears 
in a book on work stress is that stress and negative health consequences stem-
ming from stress are only partially a function of the individual. Secondly, 
these programmes could be used by managers and leaders to enhance the 
resilience capacities of individuals for them to continue to function in patho-
genic environments that should be moved away from and/or altered. Thus, 
one suggestion of this chapter is that resilience courses, where they are invoked, 
place an emphasis on training individuals to identify pathogenic environ-
ments and the extent to which these can be challenged and improved, if the 
system is resistant to change it is in the best interests of health for the indi-
vidual to avoid these workplaces. Thus, employers may react to staff that have 
been trained to cope more effectively by increasing workloads and offering less 
resources representing one route via which resilience training may prove ulti-
mately pyrrhic (Card, 2018; Taylor, 2019). Liu et al. (2019) have examined 
resilience and well-being from a human resource management perspective 
and suggest resilience has been a longstanding issue in organisational psychol-
ogy (Liu et al., 2019). This is important as modern research on resilience has 
moved towards integrating personal resilience with management and human 
resources interventions designed to foster resilience more broadly (Lim et al., 
2020). Therefore, the suggestions offered below will focus on three levels at 
which resilience may implemented—Leaders, individual employees and the 
organisation. 

6  Practical Suggestions 

6.1  For Organisations 

Employee well-being programmes should not be considered add-ons, that can 
be cancelled at will. They are necessary to long-term organisational health and 
productivity. Staff are a resource that requires fostering for maximum efficien-
cies. Staff health is organisational health. Prophylactic programmes focusing 
on averting issues before sickness is evident should be seen as optimal rather 
than waiting until issues develop before taking expensive and costly 
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interventions that may ultimately fail. In short, fostering resilience is fostering 
organisational health. 

Following the implementation of resilience/well-being interventions, 
organisations should not see this as an opportunity to impose further demands 
on employees, for example, increases to workloads, as the management may 
perceive staff as being better able to cope following training. Furthermore, 
there needs to be recognition that organisations, systems, and management 
may still contribute towards negative individual employee outcomes. 
Therefore, interventions and practices conducive to staff resilience/well-being 
must continue simultaneously on multiple fronts. 

6.2  For Leaders 

Well-being and building resilience in leaders and staff will ultimately mean 
the organisation is more fit to tackle challenges involved in ongoing opera-
tions. Developing resilience in staff should not be a method of enabling 
unfeasible workloads to be imposed on followers or leaders. 

Leadership endorsement of well-being interventions must not be merely 
cursory. There is evidence that managers that engage with these programmes 
themselves and show genuinely greater support for them have workforces that 
engage at significantly higher rates, are less stressed and show better health 
behaviours (Hoert et al., 2018). This is in line with the research on transfor-
mational leadership where leaders authentically model and embody the prin-
ciples they are supposed to desire in followers. The study of Hoert et al. (2018) 
provides direct evidence of this (see also Erskine & Georgiou, 2018; see also 
Chap. 4 in the present book). 

Finally, leaders should choose resilience building interventions that use 
empirical evidence-based interventions, designed and run by qualified psy-
chologists rather than lay people. 

6.3  For Followers 

The evidence suggests that resilience programmes are beneficial to follower 
well-being, both physically and mentally, and followers should be encouraged 
to take part in these programmes. Resilience building will empower workers 
to make better choices regarding their place within the organisation, which 
should result in less time off sick and healthier work life balance, and will have 
beneficial effects beyond the workplace. Self-care is intrinsic to long-term 
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organisational health. One approach could be to reconceptualise the concept 
of failure, which at times is inevitable, but offers an opportunity for growth 
and learning. Persistent failures or inability to meet demands, with minimal 
time in between these events is not a productive way to build resilience. At a 
minimum, followers should seek to avoid strategies known to be ineffective in 
dealing with stress, for example use of thought suppression and avoidant cop-
ing (Crane & Boga, 2017; Erskine, 2008; Erskine et al., 2010; Erskine & 
Georgiou, 2011; Hayes et al., 2004). 

However, resilience interventions and individual adaptation only goes so 
far. Management acceptance of environmental influences on stress is also 
required, for example workload, scheduling, autonomy, capacity limitations 
and unrealistic expectations are necessary for management to address as these 
are systemic issues involved in the development of pathogenic work environ-
ments. Where possible, staff and management should examine co-creation of 
more salutogenic work environments, rather than staff feeling they are solely 
responsible for their resilience and well-being in the workplace. Mutually 
beneficial practices can benefit both individuals working for organisations 
and the organisations themselves. 

7  Conclusion 

Resilience-based interventions in the workplace have been demonstrated to 
bring improvements in well-being and foster greater employee resilience (Zhai 
et al., 2021). Furthermore, they are likely to bring significant organisational 
benefits such as increased productivity (Gladfelter & Haggis, 2022; Walpita 
& Arambepola, 2020). Where employed it is vital these interventions are not 
merely undertaken to comply with legislation but are viewed as valuable and 
authentically endorsed by supportive leaders and managers. 

Research shows that the delivery (in person, computerised, group) and the 
length of intervention does not dramatically affect outcomes. However, our 
recommendation is that all resilience building interventions are evidence 
based and delivered by suitably qualified professionals. Furthermore, building 
resilience will become increasingly necessary as the pace of change in organ-
isational and global systems continues to increase. Resilience is one quality 
that research suggests helps people to adapt to change and therefore should be 
fostered wherever possible (Malik & Garg, 2020). 

Importantly, in view of the current work, research on resilience is now 
demonstrating that a supportive leadership team directly contributes to 
increased resilience in the workplace (Berger & Czakert, 2022; Cooke et al., 
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2019). Therefore, when examining ways to improve employee resilience, 
organisations should consider the following: (1) resilience is not the sole 
responsibility of the employee; (2) interventions should target increasing resil-
ience in individuals via training; (3) leadership training interventions can also 
significantly impact individual and organisational resilience. 
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23
Pharmacology for Stress

Philippe Fauquet-Alekhine and Jean-Claude Granry

1  Introduction

This chapter addresses psychopharmacology, namely the pharmacology of so- 
called higher brain functions, with a focus on treatments for conditions associ-
ated with stress, including stress induced by work (Fig. 23.1). It is provided here 
for information purposes only and is not a substitute for official medical or 
regulatory body guidelines and documents. A full description of the pharmaco-
logical treatment of the stress response may be found in Everly and Lating (2013).

The neuro-psychological manifestations of stress are essentially of two main 
kinds: (see Chap. 3 of the present book):

• psychological and emotional: anxiety that can go as far as the appearance of anxi-
ety attacks, phobias, depression and/or irritability, sometimes aggressive-
ness, memory problems, disruption of sleep cycles and difficulty concentrating.
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Fig. 23.1 Stress induced by work

• physiological: headache, dizziness, tremors, muscle fatigue, nausea and dif-
fuse pain.

It is important to note that these signs vary from one individual to another 
and depend in part on their personal history, the causes of their stress and the 
treatments already undertaken.

Drug treatment for stress is generally associated with anxiolytic, antidepres-
sant or antipsychotic drugs, which fall under the umbrella of psychotropic 
drugs (Fig. 23.2). However, even though the clinical signs presented by the 
patient are temporary and not important, it is possible to consider so-called 
natural treatments, but always after advice from a health professional (e.g. 
pharmacist) such as trace elements, homeopathic medicines, magnesium or 
even extracts of certain plants (hawthorn, valerian). These products have the 
advantage of not causing side effects at the doses used and reducing certain 
symptoms such as irritability, sleep disorders or fatigue.

Anxiolytics treat various acute manifestations of anxiety with immediate 
calming effects but present risks of dependence. Antidepressants also treat 
anxiety by acting on the patient’s mood as a background treatment. 
Antipsychotics (including neuroleptics) treat certain psychiatric conditions 
specific to the patient such as psychoses, especially schizophrenia. They may 
also be offered in the treatment of certain forms of depression.
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Fig. 23.2 Drugs and stress

These drugs act on brain function according to their modes of action by 
agonism or antagonism of receptors at synapses or membrane or vesicular 
transporters.

The administration of such drugs presupposes that psychiatric disorders are 
first and foremost clearly established. The action of each drug can be associ-
ated with dose-response curves from clinical trials, with one curve for each 
effect. For example, if a substance antagonises N receptors, in theory, N dose- 
response curves should be available. In addition, these dose-response curves 
may vary depending on the target organ. The problem with these curves is 
that they are clinically tested over periods not exceeding several weeks whereas, 
as presented in Chap. 3, stress-related disorders are sometimes spread over 
several years. There is therefore a gap between what clinical trials offer and the 
reality of long-term psychopharmacological treatments. In addition, some 
psychiatric disorders, such as post-traumatic stress, are associated with multi-
ple symptoms that a single medication will not be able to treat. So, there is a 
need for a combination. This combination presupposes that it has correctly 
assessed the possible drug interactions as well as the adverse effects of each of 
the substances considered for the combination.

The initiation of psychopharmacological treatment can only be carried out 
as part of a psychotherapeutic accompaniment of the patient. The objective of 
psychotherapeutic support is to determine the reality of the need for pharma-
cological treatment, and if such treatment is engaged, to support the patient 
during treatment by promoting an accurate evaluation of possible clinical 
changes.
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2  Psychotropic Drugs

2.1  Antidepressants

Since the mid-1980s, tricyclic antidepressants (TCA) and monoamine- oxidase 
inhibitors (MAOI) are no longer the only ones available for the treatment of 
anxiety. Selective serotonin reuptake inhibitors (SSRI), selective noradrenergic 
reuptake inhibitors (SNRI), serotonin-norepinephrine reuptake inhibitors 
(SNRI) and reversible inhibitors of monoamine-oxidase are preferred.

The effectiveness of these substances is described below, and their adverse 
effects are given in Table 23.1:

• Tricyclic antidepressants, TCA
• Their effectiveness is generally similar from one TCA to another with a 

greater or lesser sedative effect. It should be noted that associated adverse 
reactions are an important cause of treatment discontinuation by the patient.

• Monoamine-oxidase inhibitors, MAOI
• Their use is difficult if there is consumption of foods and drinks rich in 

tyramine (cheese, chocolate, beer etc.) with possible serious complications 
associated with a rapid and persistent rise in blood pressure, a risk that 
persists until more than 15 days after stopping treatment. According to 
Baldwin et al. (2014: 11), MAOI “has proven efficacy in panic disorder 
and social phobia: but side effects and the need to follow dietary restric-
tions limit its use, so it should generally be reserved for when patients have 
not responded to, or proved intolerant of, other treatment approaches.”

• Selective serotonin reuptake inhibitors, SSRI
• The efficacy of SSRIs is similar to that of TCAs in major depressive epi-

sodes with some clinical superiority for TCAs in melancholic syndrome. 
Overall, SSRIs are well tolerated compared to TCAs.

• Selective noradrenergic reuptake inhibitors, selective NRI
• By increasing prefrontal noradrenaline and dopamine levels without sig-

nificant impact on subcortical dopamine levels, they have a real added 
value for the treatment of negative cognitive symptoms.

• Serotonin-norepinephrine reuptake inhibitors, SNRI
• SNRIs demonstrate better efficacy than SSRIs in several studies (e.g. 

Papakostas et al., 2007). They reduce the disadvantages of TCAs and main-
tain their mode of action.

• Reversible inhibitors of monoamine-oxidase
• When they are selective, they are only really effective at doses at which they 

lose their selectivity.
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Table 23.1 Main side effects of antidepressants (HUG, 2015)

TCA SSRI SNRI SNRI

Digestive 
system

Dry mouth, 
constipation

Nausea, 
vomiting, 
dyspepsia, 
diarrhea, 
anorexia

Dry mouth, 
constipation, 
nausea

Dry mouth, 
nausea, 
constipation, 
diarrhea

Central 
nervous 
system

Drowsiness, sleep 
disturbances, 
tremors, 
convulsions, 
myoclonus, 
cognitive 
impairment, 
confusional state, 
lowering of 
epileptogenic 
threshold, 
possible 
serotonin 
syndrome

Drowsiness, 
dizziness, 
headache, 
nervousness, 
insomnia, 
restlessness, 
anxiety

Insomnia, 
nervousness, 
restlessness, 
dizziness

Drowsiness, 
dizziness, 
insomnia, 
nervousness

Cardiovascular 
system

Orthostatic 
hypotension, 
tachycardia, 
cardiac rhythm 
and conduction 
disorders

Other Sweating, hot 
flashes, 
accommodation 
problems, urinary 
retention, weight 
gain, sexual 
disorders

Agitation, 
anxiety, 
nausea, 
diarrhea

Sweating, 
dysuria or 
delayed 
urination

Headache, 
asthenia, 
sweating, 
sexual 
disorders

Antidepressants should only be considered as a second-line treatment in 
the management of the clinical consequences of stress, when anxiety disorders 
worsen and alter the daily life of the patient and entourage. These drugs must 
be prescribed for several months as their action on the symptoms is not imme-
diate. The duration depends on the evolution of clinical signs and therefore 
on regular medical monitoring. Discontinuation of treatment should be grad-
ual. The risks of interactions with alcohol and other drugs are significant jus-
tifying patient information and careful medical vigilance.
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2.2  Anxiolytics

Anxiolytics include benzodiazepines and non-benzodiazepine anxiolytics 
(such as antihistamines, hydroxyzine, beta-blockers).

Benzodiazepines are the most prescribed anxiolytics. They rapidly reduce 
the physical manifestations of anxiety but should not be prescribed long-term 
because of the risk of addiction. Monitoring of treatment should be regular by 
the physician and discontinuation should be gradual due to the risks of 
withdrawal.

Benzodiazepines (BZD), anxiolytic GABAergic agonists, bind to the 
GABA-A receptor (gamma-amino-butyric acid-A) and act as positive alloste-
ric modulators. Their effect is sedative, hypnotic, anxiolytic, anticonvulsant, 
muscle relaxant and amnesiac.

BZDs have good tolerability and a limited number of drug interactions.
Adverse reactions (Table 23.2) are mainly muscle weakness, fatigue, drows-

iness, impaired coordination, dizziness, anterograde amnesia (more common 
at high doses). There are also cases of rare serious side effects such as respira-
tory depression or coma occurring especially when taking alcoholic substances 
concomitantly. As there is a dependent effect on BZDs, the discontinuation 
of BZDs should be gradual.

2.3  Antispychotics

The first antipsychotics, developed in the 50s, are termed “traditional” or 
“typical” antipsychotics, also known as neuroleptics. The second generation of 
antipsychotics was developed in the 70s. It is said to be “atypical” 
antipsychotics.

Antipsychotic adverse effects (Table 23.3) range from relatively minor tol-
erability issues (e.g. dry mouth, constipation) to life-threatening (e.g. myocar-
ditis). Stroup and Gray (2018) provide a list of side effect for antipsychotic drugs.

Table 23.2 Main adverse reactions of benzodiazepines

Benzodiazepines (BZD)

Digestive system Constipation
Central nervous 

system
Fatigue, drowsiness, sedation, dizziness, loss of balance, 

amnesia, including anterograde; in high doses: confusion, 
disorientation

Cardiovascular 
system

Respiratory problems

Other
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Table 23.3 Main adverse reactions of antispychotics

Antispychotics

Digestive system Dry mouth, constipation
Central nervous system
Cardiovascular system Hypotension, myocarditis (rare)
Other

3  Therapeutic Drug Monitoring 
and Pharmacovigilance

Therapeutic drug monitoring (TDM) (https://medlineplus.gov/lab- tests/
therapeutic- drug- monitoring/; Buclin et al., 2020) consists of monitoring 
drug concentrations in the patient’s plasma or serum. These measurements 
make it possible to know if the dosages are actually in the value ranges for 
which the best effectiveness of the treatment is usually observed. Each patient 
reacts differently to a given substance, so TDM can adjust the dosage accord-
ing to what is being measured. However, they are sensitive to many factors 
such as gender, age or blood collection schedule.

Plasma concentration-clinical response curves are useful for some antide-
pressants, but unfortunately useless for benzodiazepines, they are mainly used 
for the treatment of stress symptoms.

In particular, TDM can be used to monitor:

• the quality of therapeutic benefit,
• adverse effects,
• the adequacy of the dosage and
• drug interactions.

The usual plasma concentration margin values for antidepressants, antipsy-
chotics and mood stabilisers are available in Hiemke et al. (2011).

Substances are also characterised by their elimination half-life period. This 
is the time after which the substance has lost half of its pharmacological or 
physiological activity. Almost all of the drug is usually eliminated after five 
half-lives.

These methods of monitoring the effect of the drug are part of a pharmaco-
vigilance approach. Pharmacovigilance is defined by WHO (2015: 1) as “the 
science and activities related to the detection, assessment, understanding and 
prevention of adverse drug effects or any other possible drug-related prob-
lems”. Adverse drug effects refer to unexpected reactions following normally 
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recommended dosages. These effects vary between patients. A number of risk 
factors have been identified by Zopf et al. (2008). The classification of Adverse 
drug effects is available in Edwards and Aronson (2000). Other possible drug- 
related problems refer to medication errors (unintentional dysfunction in the 
therapeutic process), deviations in use, therapeutic failures, effects on sensitive 
patients (pregnant women, children).

4  Dependency

When treatment lasts over time and the effect of the drug substance wears off, 
dose escalation may become necessary. It can then set in a drug dependence 
with the disadvantage of associated withdrawal. Discontinuation of treatment 
therefore implies a transitional phase with gradual reduction of doses.

Drug dependence is therefore a drug addiction that “is defined as the 
enslavement of a subject to a drug of which he has contracted the habit by a 
more or less repeated use. This phenomenon may be the consequence of toler-
ance to the drug (decreased sensitivity to the drug following repeated admin-
istration, resulting in the obligation to increase the doses to produce an effect 
of the same intensity)” (Lapeyre-Mestre, 2013: 66).

The set of symptoms appearing with the gradual or abrupt cessation of a 
treatment (usually several weeks) is called “antidepressant withdrawal syn-
drome” or “antidepressant discontinuation syndrome”. These symptoms do 
not necessarily involve dependence and include all symptoms associated with 
chemical disorders (sometimes severe) that are a normal physiological response 
of the patient following the cessation of treatment.

5  Rates of Use

Since everyone is affected by stress in everyday life and especially at work, it is 
interesting to have an overview of what usage rates are in different countries, 
which necessarily reflects the combination of how populations are affected by 
stress and how this type of difficulty is treated in the country.

Figure 23.3 shows the rate of variation in antidepressant use for OECD 
countries with available data between 2010 and 2020 or 2021 for some coun-
tries. The rate of variation on Fig. 23.1 is calculated using the 2010 value as a 
basis. With the exception of France and Denmark, the rate of variation shows 
a continuous upward trend for all countries over the period under review. The 
plot concerning the consumption of anxiolytics for the same countries and 
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Fig. 23.3 Rate of variation of antidepressant consumption compared to 2010 based 
on defined daily dosage per 1000 inhabitants per day (available data for OECD coun-
tries) from 2010 to 2020. (Source: https://stats.oecd.org/; Files in: health/Pharmaceutical 
Market/Pharmaceutical consumption)

over the same period indicates a gradual reduction in consumption ranging 
from −8% (for Portugal) to −56% (for Australia and Denmark) except for the 
Slovak Republic and Spain whose rates are increasing. A zoom over the period 
2018–2021 (the period concerned by the COVID-19 pandemic) for the 
countries for which data are available (Fig. 23.4) indicates a growth in antide-
pressant consumption only for Estonia and Portugal. The opposite is observed 
for the consumption of anxiolytics over this period (Fig. 23.5) since most 
countries for which data are available show a steady growth except for Canada, 
Portugal and Sweden.

However, these data must be supplemented by the consumption of antide-
pressants in absolute values based on defined daily dosage per 1000 inhabit-
ants per day. Figure 23.6 shows an intercomparison for OECD countries over 
three periods, 2010, 2015 and 2020. Figure 23.7 does the same for 
anxiolytics.

Figures 23.6 and 23.7 show that the ranking of countries does not change 
over time: the highest consumers remain the highest consumers and vice 
versa. Regarding the consumption of antidepressants, the countries of the 
North and the Anglo-Saxon countries generally have the highest values; at the 
opposite, their ranking relative to the consumption of anxiolytics places them 
lower than the other countries on the scale (see Table 23.4). Conversely, the 
countries at the top of the ranking for the consumption of anxiolytics are 
mostly at the bottom of the ranking for the consumption of antidepressants. 
There are, however, exceptions such as the Netherlands and Italy which are at 
the bottom of both rankings.
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Fig. 23.4 Variation of the rate of antidepressant consumption based on defined daily 
dosage per 1000 inhabitants per day (available data for OECD countries) from 2018 to 
2021. (Source: https://stats.oecd.org/; Files in: health/Pharmaceutical Market/
Pharmaceutical consumption)

Fig. 23.5 Variation of the rate of anxiolytic consumption based on defined daily dos-
age per 1000 inhabitants per day (available data for OECD countries) from 2018 to 
2021. (Source: https://stats.oecd.org/; Files in: health/Pharmaceutical Market/
Pharmaceutical consumption)
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Fig. 23.6 Antidepressant consumption—defined daily dosage per 1000 inhabitants 
per day for OECD countries (2010–2015–2021). (Source: https://stats.oecd.org/; Files in: 
health/Pharmaceutical Market/Pharmaceutical consumption)

Fig. 23.7 Anxiolytic consumption—defined daily dosage per 1000 inhabitants per day 
for OECD countries (2010–2015–2021). (Source: https://stats.oecd.org/; Files in: health/
Pharmaceutical Market/Pharmaceutical consumption)
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Table 23.4 Ranking of countries regarding their consumption of antidepressants and 
anxiolytics, from highest to lowest values

Antidepressant consumption ranking (+ to 
−)

Anxiolytic consumption ranking (+ to 
−)

Iceland
Australia
United Kingdom
Canada
Sweden
Spain
Finland
Denmark
Greece
Czech Republic
Slovenia
Austria
Germany
Norway
Israel
Luxembourg
France
Turkey
Slovak Republic
Netherlands
Italy
Costa Rica
Estonia
Lithuania
Korea
Latvia

Spain
France
Lithuania
Luxembourg
Slovak Republic
Greece
Finland
Iceland
Slovenia
Norway
Estonia
Latvia
Sweden
Korea
Czech Republic
Canada
Australia
Costa Rica
Denmark
Austria
Israel
Netherlands
United Kingdom
Germany
Türkiye
Italy

Source: https://stats.oecd.org/; Files in: health/Pharmaceutical Market/Pharmaceutical 
consumption

Several factors can contribute to this significant consumption of psychotro-
pic drugs. Estrela et al. (2020: 8) propose the following hypothesis for Portugal 
that can probably be generalised to other countries: “This phenomenon could 
be explained by several factors: the increased prevalence of common mental 
disorders, antidepressant prescription over non-pharmacological therapies, 
growing access to antidepressants or low investment in therapeutic innovation”.

6  Conclusion

Psychopharmacology may be necessary depending on the circumstances but 
have the disadvantages of generating more or less serious adverse physiological 
effects and sometimes creating a dependency that can be difficult to manage. 
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Thus, it is above all necessary to prefer the psychological approach and, only 
in case of difficulties, to integrate the psychopharmacological approach while 
keeping the perspective of the possible need for psychological support for 
withdrawal. It is fundamental to keep in mind that the initiation of psycho-
pharmacological treatment can only be achieved within the framework of 
psychotherapeutic accompaniment of the patient.

Website to Check
In French: https://pharmacomedicale.org/medicaments/par- specialites/cate-
gory/neurologie- psychiatrie
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24
Conclusion

James Erskine and Philippe Fauquet-Alekhine

As we reach the end of this work, it is timely to synthesise the learning into a 
coherent overall whole. In our attempts to provide an overview, we feel a 
framework is needed that captures the overall value and necessity of the work, 
and one that demonstrates the impact of stress via a tangible sense of the pain 
and human misery that stress at work often leaves in its wake.

The early chapters of this work focus on conceptualising and defining stress 
from multiple perspectives (the physiological, psychological and behavioural). 
What contextualises all these approaches is that stress is routed in the human 
emotion of overwhelm, a feeling that one is not up to the task and that the 
consequences of this deficiency will be negative. What is also clear from the 
early chapters is that this can lead to real physical compromise in a biological 
sense, beyond mere psychology and behaviour. Chapters also introduce how 
work on animal models add to our knowledge and introduces the notion of 
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sex differences in response to stress, that have multiple implications for organ-
isations and humans.

Critical chapters are presented on the measurement of stress. These chap-
ters go beyond the usual reviewing and articulate how to conduct behavioural 
assessments and simulations of stress situations which have high ecological 
validity, and are often omitted from traditional treatments of the area. 
Chapters are presented on experience sampling, which again collect data on 
the individuals state in the context of their ongoing life rather than retrospec-
tive accounts of potentially misremembered prior experience. This discussion 
leads into chapters conceptualising psychosocial risks in the workplace. This 
treatment is crucial, as it leads directly into notions that if one can mitigate 
risk factors at work, one can ultimately reduce the burden of disease and pain 
downstream. Chapters discuss how to measure risk factors and critically how 
to present these graphically to management in a way that saves time and 
should motivate prophylactic actions.

What seems lacking is an ethos that ties these chapters together. From a 
clinical perspective, we would say that the latent ethos concerns care. One 
must care sufficiently, a priori, in order to see stress as an issue that requires 
intervention. Furthermore, one must develop ways of measuring and defining 
stress with a critical eye on care, always remembering the benefits to come if 
one can, through wise interventions, simultaneously increase productivity 
while reducing the economic and personal costs of human misery arising 
from stress.

Chapters also discuss how leadership and management styles, and ways of 
being can themselves directly and indirectly contribute to increased or 
decreased stress depending on the style and approach of the leader. This is a 
frequently omitted area of work despite a wealth of data supporting its useful-
ness. Once again, the missing factor appears to be a crucial attitude of care for 
one’s staff and a motive to prevent costs (in all senses). If only from the pro-
ductivity loss perspective, it seems curious that this has been slow to be enacted 
and, in many cases, required the prompting of government and legal 
legislation.

This work also covers practical ways to reduce risks and personal interven-
tions that individuals can employ to reduce the impact of stress in their lives. 
Thus, chapters appear on resilience and selection of employees that are more 
stress resilient in the first place.

For a scientific and rigorous work, such as this book, it seems slightly ironic 
that the glue that cements its import is a variable as empirically vague as care. 
Be that as it may, it is now crucial that we find the will to care about staff and 
the impacts of stress. We must care as managers, as individuals, and form 
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companies that embody an ethos of care in order to avoid a future replete with 
a tide of human compromise in body, mind and spirit.

It is our sincere hope that collectively we can develop this spirit and spread 
it with genuine and authentic dedication to a prosperous future where indi-
viduals can enjoy their work without suffering unintended consequences.

24 Conclusion 
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