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Abstract
The stress which we are interested in this studyshort
term occupational stress, while people at workaamieed
to perform a task bounded in a short time inte(abbut
several seconds to several hours). To charactéhnize
stress, (macro)variables can be distributed ambrept
to six dimensions (McLean, 1974; Palmer et al.,3300
Consequences due to stress are absent of the mOdels
work aims to make the demonstration that the
consequences (among which behavior) induced by the
short term occupational stress are important tdy ful
describe stress METHODS: In order to show the
importance of behavior to characterize short term
occupational stress, we have proceeded in two :stieps
first one investigated whether stressful (respessiiess)
conditions gave mainly stressed (resp. non str¢ssed
behavior analyzing performance versus stress, had t
second one analyzed how apparent similar stressed
subjects might give different consequences in teofns
behavior.— RESULTS AND DISCUSSION: Stress in
test conditions: Resulting data fulfill the thedcet
proposal of Yerkes and Dodson (1908), divided into
three main parts: i) the central part reflects tlamsient
state for the subject in terms of stress effegtshe left
part is linked to the positive state of stress ble
cognitive state, and iii) the right part concerr t
negative state of stress or the potential cognidigerder
state. They remind the concept of Human Functional
States (HFS) defined by Leonova (2009). The results
illustrate the impact on the subjecbehavior. Stress in
working situations: Observations and interviews hwit
trainers and trainees trained on full scale sinoutafor
risky professions have been done, highlighting how
apparent similar state of stresss can lead to rdiffe
behaviors. It shows that both the source factbstress
and consequences induced by the situation of stass
be useful for its characterization. The two 3-D cgpa

" This work has been presented at 18 Annual International
"Sress and Behavior" Neuroscience and Biopsychiatry
Conference, May 16-19, 2012, St. Petersburg, Russia. The
abstract has been printed in the conference prowedunder
the title “Behavior as a consequence to fully déscrshort
term occupational stress”, 31

model of stress: The conclusion is that stressully f
defined by a two 3-D space concerning source and
consequences. The source 3-D is: i) the context
dimension, ii) the request or job demand dimension
(excluding the context), iii) the subject's chaeaistics.

The consequences 3-D is: i) the psychological
symptoms, ii) the physiological symptoms, iii) the
behavioral symptoms, or resulting actions. In eadb
space, the stress is defined by variables on eash a
which determines a volume of stress. The first nau
finds its consistency through the dimensions irtiéoas

and produces the consistency of the consequences
volume in which dimensions interact together as
psychological symptoms usually produce physioldgica
responses, both making possible or not behavidns. T
two spaces interact together, as symptoms produce a
feedback on the source.

1. Introduction
This study deals with mental stress. For this neatasts
have been done without any physical effort (sukjece
sat), and for application of the developed methait,
cases involving strong physical efforts are takeh af
the experimental data.
The stress which we are interested in is a shom te
stress, compared to long term stress linked witiordh
stress exposure (refer for example to the studifes o
Schubergt al. (2009) who compare both kind of stress).

In general, stress occurs depending on endo- and ex
parameters for one subject. Endo-parameters cahebe
physical and psychological state of the subjeat, exo-
parameters can be the context. The stress will take
different forms according to the parameters whidh w
be of significant influence. We can suggest adfsthort

and long term kinds of stress:

e Stress due to physical demand: intensive short or
long term stress mainly due to physiological
response of the body (sports, hung up by the feet
during yoga).

» Stress due to physical attack: both intensive short
and long term stress (war battle field, street
aggression).

» Stress due to physical contact with subject’s
agreement: intensive short term stress (patient in
surgical intervention).

e Stress due to psychological exposure, short and
sharp: mental intensive short term stress (verbal
aggression).

e Stress due to psychological exposure, short and
without violence: mental short term stress (taking
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an exam, dealing with a difficult task, physician
during surgical interventions).

e Stress due to psychological exposure, long and
without violence: mental long term stress (dealing
with a difficult task at work for several days,
physician during long surgical interventions,
chronicle exposure to organizational stress at
work).

In this study, we are concerned by mental shomnter
occupational stress, and by its relationship to
performance. The precision “short term” is impottéon

the reasons briefly exposed above. In case of teny
occupational stress, physiological parameters vary
differently. Details are given below.

Different kinds of parameters exist that can céniié to
occupational stress. But it would be a mistakeoru$

just on parameters generating stress for at lemst t
reasons: the first one is that a subject’s statstrefs is
usually induced by a combination of stressful and
stressless parameters, and the second statefacttbat

one parameter as the noise for example can beslsses
(relaxing music) but can become stressful (indaktri
environment with noisy engines). Furthermore, their
combined effects can be different than their irdlisl
effects (Liebl et al., 2012). Besides, parametersy m
depend on the subject or not. We may consider the
parameters related to the subject themself whiclsived

call the endogenous parameters, and the one from
outside, the exogenous parameters. The endogenous
parameters concern the subject's psychology and
physiology, while the exogenous parameters conatrn
those from the physical and psychological enviromme
temperature, surrounding noise, interaction with
colleagues, time pressure, work load, decisiotuldg...

All these parameters can be more or less stressful
depending on their intensity. Some of them can d&n
stressless as illustrated above with the case &feno
which means that one parameter can evolve on a “one
dimensional axis” with positive and negative valads
stress. For this reason, instead of speaking aftpater

of stress”, we shall prefer to say “variable ofess”,
according to the following considerations.

Considering the occupational stress, a lot of studnay
allow us to build a list of all the variables invet in the
rise or decrease of stress. Yet, such an exhaulsive
would be a fastidious work with a fuzzy gain: aegiv
work situation is not necessarily concerned bytladl
variables that could be listed. Some studies have
determined specific stress factors for given psites

(for surgeons: Arora et al., 2010; for anestheti¥ee et

al., 2005). We thus would conclude that for a given
situation, a lot of them are not significant whathers

are relevant.

We can argue by few examples how a variable can be
relevant in a context and not significant in anatteor
instance: Lazarus (1985) used the Hassles factwis a
Hopkins symptom checklist among which is “financial
responsibility” and “future security”. These two
variables are macrolabelled and we should rather

designate them as “macro-variables”. the financial
responsibility can be declined, for example, depsnd
on the work activity and on the company where the
subject works, as “the responsibility concerning tbss

of money for the company due to the accidental
destruction of materials”, or “the stable finandialance

of the team due to a safe management”; and future
security may concerns “the stability of the subgect
employment” or “the short term security of peoplke a
work due to a technical problem”. These two macro-
variables are giving here four variables. The diffee
between macro-variable and variable is the refilesdl

of the description of the parameter. These
(macro)variables can be concerned related to one or
several dimensions of stress.

Many analysis have been done and several modeds exi
to describe stress, performance, and their relsttipn
Among them for example, Karasek and his team
(Schwartz, Pieper, & Karasek 1988) found the betwee
occupation variance was:

e 4.2 % for psychological demand

e 25.9 % for physical demands

*  34.7 % for control
and so suggested an interesting concept for sitegsrk
(Karaseket al., 1990 & 1998).
An interesting review has also been suggested agl St
(2004).

According to the second theory proposed by Karasek
Theorell (1990), these (macro)variables can be
distributed among three dimensions describing tiess.

the request or job demand dimension including the
context, the subject’s autonomy or decision contad
subject’s social support perception.

Other models distribute these variables among three
different dimensions: the subject’'s vulnerabilitthe
context, and the stress factors (see Mclean, 19316),
over six dimensions: demand, control, support,
relationship, role, change (see Palmer, Cooper &
Thomas, 2003). As we shall consider stress at wbik,
stress is of occupational kind. We shall thus stsidgrt
term occupational stress, at which people at waek a
submitted when they are asked to perform a task
bounded in a short time interval (about severabisds

to several hours). We shall study the relationship
between performance and stress, and mainly the
influence of the conditions of stress on the penfmce.
Yerkes & Dodson (1908) gave a theoretical descnipti
of this relationship, assuming that performancesrigith

the stress level until a given threshold beyondctvhi
stress puts the subject in a cognitive disorderezon
making to performance decreasing (Fig. 1).

Yet, in mathematics, the dimension of a space ¢gabb

is informally defined as the minimum number of
coordinates needed to specify each point withimia 3-

D space, a point is fully defined by a set of 3rdatates,
and every objet is fully defined by a set of conedées or

a set of equations referring to the 3 dimensiors 15
possible only if the dimensions are independenhfome

to another.
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Fig. 1. The Yerkes & Dodson (1908) theoretical
description of this relationship performance vs stress:
performance rises with the stress level until a given
threshold (extreme of the inverted U curve) beyond
which stress puts the subject in a cognitive disorder zone
making performance decreasing.

The following analysis will show that the quoted dets

do not match these characteristics ,and that fer th
considered kind of stress, some dimensions areingiss
Specifically, we aim to make the demonstration that
consequences induced by the short term occupational
stress are important to fully describe stress. Agnon
them, the behavior as a resulting action is an napo
variable to be taken into account.

2. Methods

In order to show the importance of behavior to
characterize short term occupational stress, wee hav
proceeded in two steps: the first one investigatkether
stressful (resp. stressless) conditions gave mainly
stressed (resp. non stressed) behavior analyzing
performance versus stress, and the second steyredal
how apparent similar stressed subjects might give
different consequences in terms of behavior.

2.1 Method - step 1: performance versus stress

According to the knowledge of stressing paramegtrs
work, we built a test (thereafter named “Stresstemd
its context (Stress and No Stress conditions).

The test was made up of 12 questions. A performance
coefficient K,, based on the right answers given by the
subject, has been calculated for each subject.vtode

test protocol was the same for both Stress and thisS
Conditions. The difference came at the time ofrtgkhe
test.

Our subjects N=18; 50% male) were healthy, middle
aged (25-35 yo), charter engineers or physicisendh,
living in France. Choosing people with the same
academic background and the same kind of job ig ver
important, because they are all able to understarnt
deal with the questions of the test by the same. Way

means that the academic background, the profedsiona
job, and the social level, are fixed parameterarHeate

has been measured using a Polar FS2c for phystalogi
measurement of stress.

The whole test protocol was the same for both Staesl
No Stress Conditions. The difference came at the tf
taking the test.

The subjects were met in their job office. The
appointment was always planed between 9:00am and
12:00am in order to avoid post-prandial effect doe
breakfast or lunch. They were asked not to smoke or
drink any exciting beverage (coffee, tea, cola...least

one hour before taking the test. Every time, therdeas
closed and the researcher was alone with the duibjetc
disturbed. The phone did not ring.

The protocol of the test was as following.

As an introduction, the researcher reminds theesulgf

the aim of the meeting, and asks him/her to piglajper
randomly among several. This is done so that the
researcher does not choose the case which will be
studied: the drawing decides whether the subjedt wi
work in stress conditions or not. To maintain tiaéabce,

the drawing is done every two tests: after one ,ctime
opposite case is always studied.

Then, the researcher explains the need for measutsm
of the heart rate using a Polar heart rate moaital the
metrology is then applied to the subject. The nedea
explains the way it would go on: taking the test,
checking together the results, and then the relsearc
explains why the test is done as it is.

The protocol to obtain the two conditions for takithe
test is fully described elsewhere (Fauquet-Alekhate
al., 2012). They are elaborated according to a work
analysis of the test conditions done a priori asidgithe
3-level qualitative scale (see Fauquet-Alekhineakt
2011 and 2012): i) the Stress Condition has bedhtbu
be stressful for the subject, and ii) the stressofa of
the so called No Stress Condition has been supgatess
lessened. We called it “No Stress” to simplify i but
in fact, stress does exist during this test asyeyai
demand creates a stress at a more or less imptavaht

As we can see, for the Stress Condition test coeaptr
the No Stress Condition test, the work context is
elaborated for the subject to perceive as manyifaas
possible as a constrain.

The data obtained have led to match a Yerkes & Dods
curve type.
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Fig. 2. Experimental data obtained during the Stress-
test, plotted with performance coefficient K, vs reduced
stress coefficient Ky and fitting a Yerkes & Dodson
(1908) curves for a short mental occupational stress
(Fauquet-Alekhine et al., 2011). The determination
coefficient of polynomial fitted curveis R? = 0.69.

The study is based on a previous work (Fauquet-
Alekhine et al.,, 2011 and 2012) in which it was
demonstrated that a Yerkes & Dodson curves could be
fitted for a short mental occupational stress (Fy.
plotting the subjects’ performance measured thrahgh
performance coefficieri, vs the state of stress rated by
the reduced stress coefficielt, gives a bell curve
where subjects working in stressful conditions aedl
discriminated on the right side of the graph (clear
squares) from other subjects.

These results are now used to conceptualize what ha
been named above abusively No Stress and State of
stresss according to the theoretical suggestiovieokes

& Dodson confirmed by our finding.

2.2. Method - step 2: apparent similar stress for

different type of stress.

The second step has been induced by a basic remark
shared by several trainers working on full scale
simulators, saying that trainees were trained & déth
stress as they were stressed during simulationinigi
sessions. The question then was to know whether the
stress induced on simulator was the same than glurin
work in non-simulated situations.

This has led us to perform observations and intevsi
with trainers and trainees trained on full scataudators

for risky professions. Observations have been dmik

in simulated and non-simulated situations. The
professions concerned by observations and intesview
were aircraft pilots, harbor pilots, and nucleaaater
pilots, all working in French companies.

3. Results & Discussions

3.1. Stressin test conditions

Resulting data obtained with the Stress-test fulfie
theoretical proposal of Yerkes and Dodson (1908),

suggesting that a stressed subject will have aeibett
performance than if not stressed until a givensioéd.
Measurements have been conducted in a context of
training on simulator, and results have shown times
differentiation: a stress threshold separating stoessed
subjects from others. Application of these condausi
has been done for event analysis in industry tstithte
how the potential cognitive disorder state indudsd
stress could produce an inadequate behavior (F&uque
Alekhineet al., 2011).

Thus, in case of mental short term occupationasstr
the stress has a positive effect on the performamtié

this threshold, and beyond it, subjects are less
performing because the effect of stress becomes
negative: subjects may be concerned by cognitive
disorder that makes them unable to perform coyreo#
task.

Our findings thus suggest that the Yerkes and Dwodso

curve can be divided into three main parts:

» the central part reflects the transient state fer t
subject in terms of stress effects,

» the left part is linked to the positive state akst
or stable cognitive state,

» the right part concerns the negative state of sives
the potential cognitive disorder state.

These different states remind the concept of Human
Functional States (HFS) defined by Leonova (2009).
They are drawn on the graph presented in Fig. 3.

performance
A
positive cognitive
stress disorder
state state

—_
Human Functional States

Fig. 3. Human Functional States (HFS) divided into
three main parts: i) central part: transient state for the
subject in terms of stress effects, ii) left part: positive
state of stress, iii) right part: potential cognitive disorder
state.

With regards to these proposals, what have beeresham
abusively in previous sections No Stress and State
stresss can be now refined as three main level$F&
defined as follows:

* Low potential of stress (LPS)

» Efficient potential of stress (EPS)

» High potential of stress (HPS)
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Application of these results has been done for tven
analysis in industry as follows. On an industri¢gdn
(more than 1000 employees), the work analyst hags be
called upon in order to find the causes of theoactf a
field worker who had opened a valve while it was
forbidden and had provoked an important loss of
production with potential safety consequences. It
happened in 2009, while the company had made great
efforts during the past years to make the inteigest
more reliable, and the management did not undatstan
how such an act could have happened. When the work
analyst has met the field worker, he has asked thim
explain the whole story in details. The work antlyas
astonished by one detail: during the first halft pdrthe
story, the field worker appeared to work as a good
professional, but during the second part, he agpletr
work as a man who did not know the job at all. Bgri
the interview, the analyst has noticed several ildeta
which showed that in work situation during the seto
part of the story, the field worker was frighten&tep by
step, the analyst has put into light that the wonkas
able to work as a good professional until the threehad
entered a room containing valves and ducts with hig
vapor pressure. Then he discovered that the wdradr
known, several years ago, some colleagues beingeihj

by vapor loss in such a room, and that enteringhtgk
vapor pressure room was frightening him. Scarethby
place probably induced by the remembrance of the
colleagues’ accident, the field worker could notrkvo
anymore correctly. The frame of this event matdHES
defined above as the potential cognitive disortetes
Furthermore, this example illustrates how the piaén
cognitive disorder state induced by stress canymed
inadequate behavior.

These results illustrate that the way the subgetbie to
perform the task using know-how and skills depeonls
the HFS, and the HFS may determine the subject's
behavior.

3.2. Stressin working situations

The previous results show that the behavior careapp
as a consequence or a result of the stressedadtite
subject. The following intends to demonstrate that
similar apparent stressed states can yet be related
different behaviors. For this aim, observations and
interviews with trainers and trainees trained dhdcale
simulators and on non simulated situations for yrisk
professions have been done. Stressful situationg ha
been observed and put into discussion during the
interviews.

An aircraft instructor explained having lived a wer
specific situation, just once in his life. He waaiting a
team for aircraft piloting on full scale simulatofhis

simulator was equipped of screens in place of the
windows to reproduce the outside of the cockpit] an
installed on hydraulic motion in order to reprodube
movement and vibrations of the plane during thghtli
While the team had some difficulties to perform thgk,
the simulated flight derived to a simulated dramati
situation the end of which would be the crash. Aditw

to pedagogical goals, the instructor let the teamtd
deal with the problem, unfortunately without angeess
and the plane was falling down at high speed. Gn th
screen, the ground was approaching more and maore. |
the cockpit, vibrations were increasing. The 2{piam
was doing its best in vain and when the screens/atho
the ground up to the plane, the pilots put themsaon
their face to protect themselves from the impaait B
they were on simulator! The instructor was very
surprised of such a behavior. According to himthis
specific case, the trainees had felt a stressairalwhat
could be felt in a non-simulated situation, and piiets
had acted exactly as if everything was a real piaten
crash and finally, with their arms on the faceaaseal
crash.

In this case, it is difficult to claim whether pi$
stressed states are similar or not between sintuktel
non-simulated situations. Anyway, they are raree Th
following examples are more common.

Interviews with a Merchant Navy trainer pointed that

the observed stress could seem to be the samenin no
simulated and simulated situations (Fauquet-Aledhin
2011), but in fact not. This similarity only conoed the
symptoms. When the resulting action was considered,
what was done by the stressed trainee on simubedsr
not the same than what was done by the same siresse
person in non-simulated situation. It depended lon t
source of stress: on simulator, the trainee wassstd
because of the evaluation (source), and he wasnigad
the ship close to the edge very slowly (consequ&nce
while in the real harbor, the subject was stresssduse

of the workload and the number of vessels waitiog t
enter the harbor (source). He then led the shipecto

the edge much faster (consequences). In this thse,
state of stress seemed to be the same in simuened
non-simulated situations through the symptoms, but
differed through the induced behavior.

Interviews with a safety expert working on a nuclea
power plant and trained to pilot nuclear reactor in
accidental situations gave the same result. Thaeta
explained that he had co-piloted a reactor in aotal
situation twice during his career (4 years). Hel $hat in
these situations, he felt a stress and his mainezanwvas
the safety of the industrial plant and its envir@mmn
(source). Everything he did in these working situa
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was induced by this concern: act fast and effityent
(consequences). But on the simulator, it was quite
different: dealing with the reactor piloting in easf
accidental situations, his main concern was to gmeep
the following debriefing with the trainers (source)
during which he would have to show his good
understanding of the situation. For this aim, theywhe
took more time to read the procedure, and the kihd
information he had gathered (consequences) wete qui
different and more numerous than during a non-
simulated situation. Nevertheless, during bothagituns,

he felt the same state of stress. In this casesttite of
stress felt by the subject seemed to be the same in
simulated and non-simulated situations through the
symptoms, but differed through the induced behavior

This has highlighted how apparent similar HFS oést
can lead to different behaviors. As we have seka, t
difference is due to the stress source. Thus, tlecs
factors of stress are important to characterizesthess.
But these examples also show that consequenceseiddu
by the situation of stress can be useful for this
characterization. If we think to the graph shownFag.

3, each HFS can be related at least to two differen
subject’s behaviors, linked both with the sourcd #re
aimed action envisaged by the subject.

We have obtained similar observations for aircpilfits,
nuclear pilots, and anesthetists. Here, we canesighat
the behavioral symptoms must be taken into acctaunt
define the stress. These findings lead us to sudbes
Stress model presented in the next section.

3.3. Thetwo 3-D space model of stress

According to us, an adequate model of the stress
phenomenon must be based on independent dimensions
as said above. When we check all our studied cages,
find some relationship between factors.

Our own observations show that:

« If context does not include all stress factors, ynan
Stress factors are part of the context. Thus stress
factors and context cannot be thought as two
different dimensions since not independent.

- Effective subject's autonomy depends on the
organizational context, which let us suggest that t
appropriate dimension is context rather than
autonomy.

e Subject's perception depends on subject's state, i.
subject's characteristics. They are also called
sometimes subject's vulnerability (Polevaya et al.,
2010), but it is an inappropriate noun as it mwest b
also considered the subject's strength.

« Social support and relationship are not independent

The conclusion is that the appropriate dimensioas a

» the context dimension (social,
environmental),

» the request or job demand dimension (excluding the
context),

» the subject's characteristics.

organizational,

Subject’s characteristics refer to the psycholdgica
abilities of the subjects to be sensitive or nostressful
conditions (for exemple: Zvolensky et al., 2005nda
these refer themselves to physiological charatiesiss
demonstrated by many researches. For example, tAlber
Shchepina et al. (2008) showed that rats could bem
or less tame according to adrenal glands sizedesfe
serum  corticosterone, blood glucose levels,
concentrations of amino acids, serotonin and taurin
levels.

But our aforementioned observations show that these
three dimensions are not sufficient to fully delserthe
stress phenomenon; as a matter of fact, we musitadm
that this 3-D model only describes the sourcerefsst In

the interactional approach, the stress is a rasfuthe
interaction of the three dimensions which produce
consequences that themselves describe the stregsaby
we call "symptoms" (Fauquet-Alekhine et al., 2011).
Symptoms are consequences of specific stimuli; drey
responses of the subject to these stimuli. We gjadhier
here subjective and physiological consequences as
"symptoms" (including "signs", while the strict nmiag

of "symptom" would only concern the subjective
consequences, the objective ones being designated b
"signs"). Symptoms may be  physiological,
psychological. As an extension, we can also spdak o
behavioral symptoms.

Physiological symptoms can be measured as heart rat
for example, and psychological symptoms can be
observed through physiological symptoms or known
through questionnaires of perception. Accordinghtese
symptoms (Fauquet-Alekhine et al., 2012), one can
define the type of stress and its intensity. Heve,can

see that the symptoms must be taken into account to
define the stress.

The conclusion is that stress is fully defined Wy tsets
of dimensions concerning on one hand the sourcds an
on the other hand, the consequences.

As described above, the appropriate set of dimessio

describing the sources is 3-D:

» the context dimension,

» the request or job demand dimension (excluding the
context),

» the subject's characteristics.

And the appropriate set of dimensions describing th

consequences is also 3-D:
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e the psychological symptoms,
« the physiological symptoms,
« the behavioral symptoms, or resulting actions.

In each 3-D space (Fig. 4), the stress is defingd b
variables on each axis which determines a volume of
stress. The first volume finds its consistency tigto the
interactions between the three dimensions (cortext
demand — subject's characteristics), and produces t
consistency of the symptoms volume in the secolmd 3-
space (psychological — physiological — behavioral).
These three dimensions interact together as
psychological symptoms usually produce physioldgica
responses, both making possible or not such betzavio
And the two spaces interact together, as symptoms
produce a feedback on the source.

3-D consequences space
psychological
physiological

3-D source space
context effects
request or job demand

)

interactions

subject’s charactenistics behavioral

feedback

Fig. 4. The two 3-D spaces model for short term
occupational stress

Unfortunately, this full description of stressed $JHf
can serve the characterization, may not alwaysestm
predictive extrapolation: as stressed HFS is cdagdxa
given subject in a given stressful contextelated to a
HFS described by variables in the two 3D-space$ wil
not necessarily be the same in another given ffitess
contextp. Similarly, if contexta is more stressful than
context B, the subject will not necessarily be more
stressed in contextthan.

Proof is the following results which reinforce the
suggestion that consequences are of great impertanc
fully describe the HFS as consequences vary from on
subject to another in a given context.

Among the subjects participating at the Stress-test
experiments described in sections 2.1 and 3.1letbfe
them were involved in a training program for haviag
new job in the same company. For this aim, they thad
take exams both on simulators and in front of an
examinatory board. We have compared the results
obtained at the Stress-test and the results irt sfbthe
examination board, for each subject, named A, B@nd
This has been done to evaluate the influence of the
contextual effect on the stressed subject’s belhagitd

to weigh up the importance of the subject’'s behatgo
characterize the HFS. Evaluation of the perceitesss
has been done using the PDI questionnaire accotding
our previous work (Fauquet-Alekhine et al., 201H an

2012). Results are shown on Fig. 5, for both cdsetex
Stress-test and examinatory board.

HFS zone: 0,7

0,6

0,5 Subject
cognitive disorder state

0,4 i —— A

03 - = B

02 - ¢
transient state 0,1 -

positive stress state { 0

Stress-test exam. board

Fig. 5. Comparison of HFSfor subjects A, B and C for
two different contexts: taking the Sress-test and in front
of the examinatory board. Evaluation of the perceived
stress has been done using the PDI questionnaire
according to Fauquet-Alekhine et al. (2011).

The results show three different cases for eacfestib

e subject A remains in transient HFS for both
contexts: Efficient potential of stress (EPS),

e subject B varies HFS from potential cognitive
disorder HFS (HPS) to transient HFS (EPS)
corresponding to the threshold zone defined by
Yerkes and Dodson,

» Cincreases the level within the potential cogeitiv
disorder HFS (HPS).

It appears here clearly:

» the contextual character of stressed HFS and the
great influence of the variables linked with the
subjects’ characteristics identified inside the 3-D
source space of the model proposed in section 3.3,

» the behavioral variation from one subject to anothe
showing that consequences are important to the
description of HFS.

4.Conclusion
On the basis of the study of performance vs stress,
have shown how the mental short term occupational
stress had to be fully described in a two 3-D space
model. We have questioned the apparent limits i th
model in terms of predictive extrapolation from one
known situation (including the subject) to another.
Further investigations will be conducted to analyze
performance level vs stress related to the cordext
also to analyze whether the subjects’ charactesisti
identified within the 3-D source space of the maualy
be characterized in order to refine the predictia¢ure
of the model.

According to the results that we shall then obtdlire
stress management will be think in term of dealinti
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the context variable (changing the context inflleergee
Fauquet-Alekhine et al., 2011) or dealing with the
subject’s characteristic within the context througklf-
regulation (Kuznetsova et al., 2005; Leonova e2@09

& 2010).

References

Albert, FW.; Shchepina, O.; Winter, Ch.; Rompler,; H
Teupser, D.; Palme, R.; Ceglarek, U.; Kratzsch, J.;
Sohr, R.; Trut, LN.; Thiery, J.; Morgenstern, R.;
Plyusnina, 1Z.; Schoéneberg, T.; P&abo, S. (2008)
Phenotypic differences in behavior, physiology and
neurochemistry between rats selected for tamemabs a
for defensive aggression towards humarsrmones
and Behavior 53, 413-421

Fauquet-Alekhine, Ph. (2011) Human or avatar:
psychological dimensions on full scope, hybrid, and
virtual reality simulatorsProceedings of the Serious
Games & Smulation Workshop, Paris, 22-36
http//hayka-kultura.com/larsen.html

Fauquet-Alekhine, Ph.; Frémaux, L.; Geeraerts, Th.
(2011) Cognitive disorder and professional
development by training: comparison of simulator
sessions for anaesthetists and for nuclear repitts.
Presented at theXVe European Conf. on
Developmental Psychology, August 23 — 27, 2011,
Bergen, Norway. It has been printed as a shortmpape
in the Proceedings of the XVe European Conf. on
Developmental Psychology, 2011, Pianoro (Italia):
Medimond Srl., under the title “Cognitive disorderd
professional development by simulation training:
comparison of simulator sessions for anesthetists a
for nuclear reactor pilots”, 83-87

Fauquet-Alekhine, Ph.; Geeraerts, Th.; Rouillac, L.
(2012) Improving simulation training: anesthetigts
nuclear reactor pilotdn Fauquet-Alekhine, Ph. (eds)
Socio-Organizational Factors for Safe  Nuclear
Operation, Montagret: Larsen Science Ed., 1, 32-44

Karasek R.A.; Theorell R. (199®jealthy work, Sress,
Productivity and the Reconstruction of Working Life,
The Free Press Basic books: New York, 398p

Kuznetsova, AS.; Barabanshchikova, VV. (2005) The
effects of self-regulation technigues on human
functional states:The moderating role of dominant
sensory modalityReview of Psychology, 12 (1), 45-53

Leonova, AB. ; (2009) The concept of human furraio
state in Russian applied psycholodsychology in
Russia: State of the Art, 517-538

Leonova, AB.; Kuznetsova, AS.; Barabanshchikova,
VV. (2010) Self-regulation traning and preventioh o
negative human fonctional state at work : tradgion
and recent issues in Russian applied
Psychology in Russia : State of the Art, 482-507

Maslova, LN.; Bulygina,VV.; Markel, AL. (2002)
Chronic stress during prepubertal development:
immediate and long-lasting effects on arterial bloo
pressure and anxiety-related behavior.
Psychoneuroendocrinology, 27, 549-561

McLean, A. (1974) Concepts of occupational stréss,
A. McLean (eds)Occupational Stress, Springfield
(lllinois): Thomas, (111p) 3-14

research.

Palmer, S.; Cooper, C.; Thomas, K. (2003) Revised
model of organisational stress for use within stres
prevention/management and wellbeing programmes —
brief update. International Journal of Health
Promotion and Education, 41(2), 57-58

Polevaya, SA.; Kovalshuk, AV.; Parin, SB.; Yakhno,
VG. (2010) Relations between endogenous state of
physiological system and conscious perception,
International Journal of Psychophysiology, 77, 239-
287

Schubert, C.; Lambertz, M.; Nelesen, RA.; Bardwell,
W.; Choi, JB.; Dimsdale, JE. (2009) Effects of stre
on heart rate complexity—A comparison between
short-term and chronic stresBiological Psychology,

80, 325-332

Staal, M. (2004) Sress, Cognition, and Human
Performance: A Literature Review and Conceptual
Framework. NASA report, reference: NASA/TM—
2004-212824, 177p

Yerkes, RM.; Dodson, JD. (1908) The relation of
strength of stimulus to rapidity of habit-formation
Journal of Comparative Neurology and Psychology,

18, 459-482.

Zvolensky, MJ.; Kotov, R.; Antipova, AV.; Schmidt,
NB. (2005) Diathesis stress model for panic-related
distress: a test in a Russian epidemiological sampl
Behaviour Research and Therapy, 43, 521-532

52



