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GENERAL INTRODUCTION

BACKGROUND
n , illia ho as reen orton was the rst to de onstrate the anaesthetic

e ects o ether his nding was pivotal or the establish ent o anaesthesia as a
edical specialty n retrospect, this initial de onstration o the e ects o ether was

the highlight o orton s career because he did not succeed in urther developing
this nding hi sel he reason or this ailure was a troubled li e, which was in
hindsight probably caused by narcissistic and antisocial personality traits which
ulti ately developed into a pathological narcissistic personality

his historic e a ple illustrates the i portance o personality with respect
to behaviour and, relatedly, per or ance ood per or ance is i portant or
anaesthesiologists, especially because anaesthesiologists are re uently con ronted
with patient related crisis situations hese are highly dyna ic and co ple , with
potentially serious conse uences ndeniably these situations can be rather stress ul

he intuition or such a ob would be so eone with a resilient personality, to be
in balance with the de ands re uired o an anaesthesiologist his is in the short
ter i portant in or patient sa ety and in the long ter or the well being o the
anaesthesiologist as well or this reason, the uestion whether anaesthesiologists
should be e uipped with speci c personality characteristics, to be a well balanced
person, is relevant and i portant

he topic o this thesis will be the personality o anaesthesiologists in relation
to the stress ul nature o their pro ession

THEORETICAL FRAMEWORK
esearch into personality and stress re uires a theoretical ra ewor his is

i portant because the concept o personality is co ple and has been studied ro
several perspectives Additionally the ter stress is abstract and is used in various
conte ts with di erent eanings urther ore, de nitions o stress ay re ect
perspectives ro the disciplines involved in stress research such as psychology,
biology, physiology, neuroscience and edicine or these reasons this section
provides so e bac ground and a brie introduction o the concepts o personality
and stress as they are used in this thesis
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1PERSONALITY
Defining personality

ersonality has been de ned as the set o psychological traits and echanis s
within the individual that are organi ed and relatively enduring, and that in uence
his or her interactions with, and adaptations to, the intrapsychic, physical and social
environ ents n other words, personality is regarded as a tendency to certain
thin ing, e otions and behaviour; under given circu stances t is assu ed that
an individual s personality is stable over ti e and situations, while behaviour is a
unction o that personality in a given situation Already in , ewin described

this relationship in the or ula B = f (P|E) where stands or behaviour, or
the person and his or her social or physical environ ent ence, in principle,
personality could be in erred ro stable behaviour over ti e and behaviour in a
certain situation could be predicted ro personality

Perspectives of personality
ersonality has been studied ro di erent perspectives he psychoanalytic

perspective reud and hu anistic perspective aslow are well nown e a ples
he perspective o personality used in this thesis is that o trait psychology rait

psychology assu es that a personality can be described in a set o personality traits
that are both necessary and su cient he psychologist ay ond a ell was one
o the rst to use statistical ethods actorial analysis to nd and describe distinct
personality traits   

he trait approach to personality has been very success ul and ay be regarded
as one o the a or achieve ents o psychology o date, the ive actor odel
o personality is the ost established odel o trait personality ith the
personality can be e tensively described in the ve utually e clusive di ensions
o euroticis , traversion, penness, Agreeableness and onscientiousness

hese traits are assu ed to be relatively stable over the li espan and culturally
independent oreover, these ve traits de onstrated to be o relevance in,
a ongst others, the do ains o ental and physical health and occupational
psychology hat is, they predict real world outco es such as happiness and well
being, psychopathology, physical health and occupational per or ance
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STRESS
Defining stress 

roadly, stress is de ned as the nonspeci c adaptive response or reaction o the
individual to any change, de and, pressure, challenge, threat or trau a to that
individual o prevent conceptual con usion o en a distinction is ade between
the stress response e ect and the stressor whatever causes the stress response

ore narrowly, stress is de ned as a process in which the stressor ta es or e ceeds
the adaptive capacity o the individual, i e the stress response is aladaptive,
resulting in ris s or health or posing a threat to wellbeing e realise that the
debate how to de ne stress is nuanced and long standing, however an in depth
discussion is beyond the scope o this introduction

Perspectives of stress
n stress theories both physiological and cognitive behavioural perspectives are

i portant because the stress response constitutes not only a physiological reaction
but also a psychological reaction, consisting o cognitive, e otional and behavioural
co ponents

arly odels o stress only e phasi ed the physiological stress response and as
a passive process a ples are the well nown ght or ight response, developed
by annon in , and the eneral Adaptation yndro e introduced by elye in

, n the physiological stress reaction several stress hor ones play a role;
within seconds a er the onset o a stressor, catechola ines such as adrenaline ready
the body and act via the central nervous syste n inutes to hours, glucocorticoids
such as cortisol act via the hor onal route A a is and support the activity o
catechola ines

oncerning the psychological stress response, it was reali ed that the interaction
between the stressor and the individual is not ust a passive process but rather
transactional; which supposes a dyna ic relationship between the individual and the
stressor he leading cognitive behavioral theory o stress beca e the transactional

odel, rst developed by a arus and ol an in his theory assu es
that two co ponents o a single cognitive process ta e place si ultaneously n the
pri ary appraisal the individual assesses de and; the stressor is either irrelevant,
benign challenge or potentially har ul threat n the secondary appraisal it is
decided whether perceived de ands are balanced against perceived recourses and
how to cope
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1owever, because the stress reaction constitutes both a physiological and a
psychological co ponent it a es sense to regard the co bined A er all, the
physiological reaction supports the psychological co ponents o the stress response
the person ight e perience increased uscle strength, changed perception o pain
or atigue and increased e ory and ocus can acco pany eelings o an iety or
e cite ent A ore recent odel building both on elye s wor and on cognitive
appraisal theories, is the concept o allostasis by c wan, Analogue to
ho eostasis a concept also introduced by annon, in , allostasis is about the
stability o the individual owever, allostasis re ers to the adaptation to change in
the presence o a stressor, processes activate to aintain a new e uilibriu hen
allostasis occurs re uently, is aintained or inade uate, allostatic load cu ulative
physiological costs occurs and disease ay develop in ti e ote that this odel is
consistent with the ore narrow de nition o stress health related conse uences o
stress are an essential co ponent o the concept o allostasis

Stress response
he stress response has several phases the initial stress reaction, adaptation and

recovery tress responses ay be short or beco e chronic n acute stress the
duration o the stressor is relatively short, and the individual has ti e to return to
baseline level o unctioning n chronic stress the duration o the stressor is
long, so there is a prolonged stress response without returning to baseline levels

hronic stress can also be caused by consecutive shorter stressors which prevent
the individual to recover ro the initial stress reaction and to return to nor al

hronic physiological stress increases the a ount o catechola ines and
glucocorticosteroids, which results in higher ris or hypertension, coronary artery
disease, atherosclerosis, obesity and higher susceptibility to in ections hen
negative psychological stress responses beco e chronic, this can lead to eelings o
insu ciency, an iety or depression and syndro es such as burnout ay develop

urnout is a syndro e caused by chronic stress and is constituted by e otional
e haustion, depersonalisation social distancing and eelings o insu ciency

urther ore aladaptive behaviours such as alcohol and substance abuse ay
ani est

PERSONALITY AND STRESS
t is nown that people di er widely in their stress response; in si ilar situations

so e individuals will thrive while others ight deco pensate , hese
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interindividual di erences are central in transactional stress theories, not only when
regarding the psychological stress response but also in relation to the physiological
stress response n psychological research it is widely assu ed that personality
in uences the stress response in several ways

n relation to stress, e otional intelligence is interesting because it is about
how individuals process and utili e e otionally laden in or ation with respect to
the selves and with respect to others he use o the word intelligence ight
i ply e otional intelligence to be a cognitive ability; however it is pre erable to
consider it as a personality trait trait e otional intelligence rait otional
ntelligence ai s at gathering a ect related traits that are sca ered throughout

the ve di ensions o the under one deno inator and is thus consistent with
trait psychology showed incre ental validity in e plaining a nu ber o responses
and e otional behaviors above the established ,

PERSONALITY AND STRESS IN ANAESTHESIA
Anaesthesiologists are generalists; they treat patients o all ages, who ay be very
healthy or present with signi cant orbidity or a wide range o procedures or
this reason they need to have a broad nowledge base and possess an arsenal o
clinical s ills o sa ely anage each individual case, these s ills and nowledge
need to be acco panied by good non technical s ills, such as situational awareness,
decision a ing and co unication n that respect anaesthesia is not uni ue, other
specialties are generalists as well, such as general physicians or intensivists owever
anaesthesia is also a hyperacute speciality with or without warning and very uic ly,
situations ay develop where survival or orbidity o the patient is dependent on
the per or ance o the anaesthesia provider under ti e pressure Again, also other
specialties are con ronted with li e or death situations in hyperacute se ngs, such
as gynaecologists or cardiothoracic and trau a surgeons ut, the co bination o
having to be a generalist and the possibility o une pectedly having to use a subset
o that broad general nowledge and s ills to prevent disaster, constitute a lac o
control over wor pa ern which is speci c or anaesthesia ,

ynthesi ing the above anaesthesia is a edical specialty with speci c and
pro ound stressors , hese stressors will cause a stress response, physiologically
and psychologically his response can be perceived as positive or as negative, and
coped with well or aladaptively rolonged or repeated stress responses chronic
stress and or aladaptive stress responses have negative conse uences or physical
and ental health here is a signi cant body in anaesthesia literature concerning
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1stressors , , , physiological stress response and chronic stress
related disorders such as burnout , n this literature anaesthesia is identi ed
as one o the ore stress ul specialties espite this consensus however, studies are
inconsistent whether anaesthesiologists are ore stressed than other specialties

, ,
ersonality is an i portant ediator in the stress response, and assu ing

that generally anaesthesiologists are con ronted with the sa e occupational
stressors, then di erences in stress response between anaesthesiologists are li ely
caused by di erences in personality nterest in anaesthesiologists personality
has been shown in our literature already in the eighties and early nineties

hen stress in anaesthesia beca e a topic o interest in the id nineties
then the intuition that personality is probably i portant in handling anaesthesia
related stress was or ulated a ew years later his suggested research into
the e phasi ed relationship between personality, stressors, satis action and
outco e correlates o chronic stress, such as burnout, has not been e ecuted in
anaesthesia n ortunately the literature concerning personality in anaesthesia
is rag ented, because over the years research into this topic has been in and out o
vogue here ore there is no clear line o thought connecting the published papers
resulting in an established ideal personality pro le Additionally, so e easures
used to uanti y personality are now considered obsolete or are troubled by other

ethodological issues urther ore it is not yet clear how di erences in personality
between anaesthesiologists are re ected by di erences in chronic stress response

he topic o anaesthesiologist personality is relevant because personality ay
be an i portant predictor or anaesthesiologists response to stress and there ore
o subse uent health and clinical per or ance panding nowledge ay help in
identi ying those at ris o developing stress related health proble s or aiding in
resident selection ood clinical per or ance, individually and as a e ber o the

edical tea , is e tre ely i portant because ulti ately this all bene ts the patient

AIM AND OUTLINE OF THE THESIS 
he general ai o this thesis is to identi y those personality traits that are

advantageous or anaesthesiologists, especially when con ronted with occupational
stressors o eet this ai we have or ulated several research uestions hese are
su arised in table
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a
Ch

ap
te
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b

Ch
ap

te
r 5

Ch
ap

te
r 6

General aim o identi y and re ect on advantageous personality
traits or anaesthesiologists

x x x x x

uestion hat is the e isting nowledge concerning personality
o anaesthesiologists

x x

uestion s there a relationship between personality and
stressor appraisal in anaesthesiologists

x

uestion ow signi cant is the chronic stress response in
anaesthesiologists

x x

uestion s there a correlation between personality and chronic
stress response in anaesthesiologists

x x

Table 1. verview o research uestions and chapters

Chapter 2 will syste atically review the e isting literature in order to answer the
uestion o what thus ar is nown about personality o anaesthesiologists Although

several reviews o stress or stress related disorders in the conte t o anaesthesia
have been published, , , , no syste atic review o studies into personality
o anaesthesiologists has been done iterature was included until ece ber

Chapter 3 ai s to answer the uestion whether there is a relationship between
personality and appraisal o stressors in anaesthesiologists n a cross sectional study
we will e a ine personality traits, occupational stressors, and also wor satis action

sing cluster analysis we will e plore whether personality pro les can be ound in
anaesthesiologists actorial analysis will be used to identi y occupational stressors
and satis action e will e plore di erences in appraisal o the identi ed occupational
stressors and wor satis action, between the ound personality pro les

Chapter 4a will serve as an introduction to Chapter 4b ere we will discuss
the relationship between personality, stress and burnout e will also brie y discuss
strategies to alleviate or prevent burnout

In Chapter 4b rst we will assess the psychological chronic stress response
in ter s o burnout and general psychological health in utch anaesthesiologists

econdly we ai to answer the uestion how personality is related to this
psychological chronic stress response in anaesthesiologists o this end we will e plore
the relationship between the big ve personality traits and burnout, di ensions o
burnout and psychological distress ogistic regression techni ues will be applied   

e will study the sa e cross sectional sa ple in utch anaesthesiologists we used
in chapter
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1Chapter 5 rst will e plore whether chronic stress is related to career phase;
ro the perspectives o e ort reward i balance and chronic physiological stress

in a sa ple o utch anaesthesiologists econd it ai s to answer the uestion
whether chronic physiologic stress response is related to the trait e otional
intelligence personality hronic physiological stress will be easured as hair cortisol
concentration areer phase will be easured in years o e perience e will use
linear and uadratic regression techni ues

Finally Chapter 6 will synthesi e our wor in a general discussion o our ndings
and their i plications and provide uture research perspectives he thesis will
conclude with an overarching conclusion
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STRUCTURED ABSTRACT
Background: As a central part o their ob, anaesthesiologists o en have to per or
de anding tas s under high sta es conditions et, so e anaesthesiologists see
be er able to deal with the de ands o the pro ession than others

Objectives: his review ai s to answer the ollowing uestions hat are necessary
or desirable ualities o an anaesthesiologists hich personality traits or
characteristics have been ound in anaesthesiologists ow does personality relate
to ob per or ance and wor stress a ong anaesthesiologists

Design: yste atic review o studies that e a ined anaesthesiologists personality
or personality characteristics e per or ed our synthesis in ter s o the ve actor

odel o personality

Data sources: he search was conducted in the ub ed, A , and eb o
cience databases iterature was included until ece ber

Eligibility criteria: e included ualitative and uantitative studies that e a ined
anaesthesiologists personality; also we included studies that ocused on
anaesthesiologists stress, per or ance or ental health but only i these topics
were e a ined ro the perspective o personality

Results: e included ualitative and uantitative papers ynthesis o the
ualitative papers revealed two classes o desirable personality characteristics;

technical and non technical ynthesis o the uantitative papers suggested that
anaesthesiologists do not essentially di er ro other edical specialists oreover,
our synthesis revealed several personality traits that predict good per or ance, low
stress or good ental health a ong anaesthesiologists lower euroticis , higher

traversion, higher penness and higher onscientiousness

Conclusions: hose personality traits that predict per or ance, stress or ental
health in anaesthesiologists, also predict per or ance, stress or ental health in
other edical and non edical high de and high sta es environ ents he ideal
anaesthesiologist would be lower on euroticis , higher on traversion and higher
on onscientiousness   
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INTRODUCTION
ersonality is de ned as the set o psychological traits o a person that a are relatively

enduring and that b in uence how that person interacts with his or her environ ent
n line with this de nition, behaviour is assu ed to be a unction o personality

and circu stances n other words personality describes tendencies to display
certain behaviour, e perience certain e otions, or have certain cognitions in given
circu stances As the psychologist ay ond a ell put it, personality is that which
per its a prediction o what a person will do in a given situation he psychology o
personality has several applications, e g , in the do ains o individualised education,
targeted ental health prevention, and personnel selection

t is a co pelling intuition that speci c obs re uire speci c behavioral
tendencies or e a ple, astronauts need to be psychologically resilient and

e ible under the ost e tre e circu stances, while artists need to be creative ,
Anaesthesiologists, li e other physicians, need to be able to stay cal and collected

at all ti es, including when they are con ronted with patient related crisis situations
we assu e that ost anaesthesiologists ace si ilar wor ing circu stances,

personality should be a ey predictor o anaesthesiologists behaviour and, thus,
their per or ance oreover, anaesthesiologists personality ay have an i pact on
how they cope with intense wor related stress, and thus, predict ental wellbeing
during their careers o, anaesthesiologists need personality characteristics that
e power the to ade uately handle the high de and high sta es nature o their
ob and the stress that co es with it

o the nowledge o the authors, the personality o the anaesthesiologist
in relation to their wor and its i plications on per or ance and stress have not
yet been syste atically reviewed ith this paper we ai to ll that void irst, we
discuss ualitative studies to answer the uestion hat are the necessary or desired

ualities o an anaesthesiologist econd, we discuss uantitative studies to answer
the ollowing uestions o anaesthesiologists di er in personality ro the general
population o anaesthesiologists di er in personality ro other physicians oes
personality predict anaesthesiologists per or ance And oes personality predict
anaesthesiologists ental health

METHODS
he research uestions and the ethods were registered in
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he search was conducted in the ub ed, A , and eb o cience
databases e searched these databases or personality in relation to anaesthesia

edical ub ect eadings ter s and eywords used or our search were
Anesthesiology e Anaesthesiology Anaesthesia Anaesthetist

Anaesthesiologist Anesthesiologist A ersonality e u an
characteristics e ersonal characteristics tress, sychological e

tress distress urnout he last syste atic search was conducted
on ece ber o ti e li it was set anguages were li ited to er anic
and o an languages

Study selection
A er re oving duplicates, two authors vd and independently analysed titles
and abstracts and ade inclusion decisions see below hen in doubt, the ull te t
article was obtained onsensus was reached through discussion

e included ualitative articles that reported research on anaesthesiologists
personal ualities e included uantitative articles that reported prospective or
cross sectional research on anaesthesiologists personality, provided that these studies
used well established psycho etric instru ents, either prospective or cross sectional

clusion decisions were ade in three steps n the rst step, we e cluded
articles that were not related to anaesthesia as a edical specialty e g , studies about
dentists and veterinarians Also, at this step, we e cluded studies whose sub ects
were patients or ani als n the second step, we e cluded papers that reported
research on non physician anaesthesia providers, such as nurse anaesthetists and  
anaesthesia technicians n the third step, we e cluded papers that ocused on
stress related states such as burnout or atigue, but did not relate these states to
personality or individual di erences he re aining articles were obtained in ull
te t, and assessed or eligibility by vd and , who wor ed independently
Also here, consensus was reached through discussion o ents on other articles,
editorials, reviews, con erence abstracts and le ers to the editor were e cluded

wo authors vd and independently evaluated the included articles
according using a data e traction or or uality assurance purposes, a third
author reviewed a rando sa ple o articles using the sa e or e
searched or easures o personality, per or ance, stress and ental health e
assessed the uality o the articles using an appraisal tool or cross sectional studies
A , while also considering the guidelines or uality o psychological research ,

An interrater reliability analysis using a pooled appa statistic was per or ed
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Synthesis of results and summary measures
he ndings ro ualitative studies were synthesi ed in a narrative way ecause

o the heterogeneity o psycho etric instru ents used in literature, or uantitative
studies it was not possible to pool data and to conduct a or al eta analysis

here ore we will relate the ndings o those instru ents to the ive actor odel
o personality where this is easible hen results were i ed, we re rained
ro drawing a synthesi ed conclusion he has beco e the do inant odel o

personality in psychological science he ve utually e clusive, bipolar di ensions
i e traits are euroticis , traversion, penness to perience, Agreeableness

and onscientiousness ,   here is evidence that these traits predict
real world outco es An e planation o the di ensions with e a ples o
descriptors is given in igure

Figure 1. i ensions o the ive actor odel with e a ples o descriptors he ve di en-
sions o the ive actor odel are utually e clusive and bipolar i e , they cover a high to
low continuu hese ve traits are widely assu ed to be both necessary and su cient to
describe people s personality

enerally, there are two types o instru ents that can be used to ap people s
personality irst, there are instru ents that use scales or di ensions to uanti y
personality traits that are derived ro general theories o personality or ro

ore specialised odels o individual di erences econd, there are instru ents
in which scales or di ensions are statistically derived using actor analysis A ain
advantage o the la er approach is that it enables researchers to readily co pare the
outco es o studies he ve actor odel is a statistically derived odel and
thus has the advantage o providing a co prehensive ra ewor o psychological
traits orrelations between other psycho etric instru ents and the have been
studied, the relevant ones or this review are given in able
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he traits o atell s personality actor inventory atell and o
the ive actor odel , are statistically derived by actor analysis Although

ethodologically di erently constructed, bo o up vs top down and with obli ue
not utually e clusive ie so eti es overlapping vs orthogonal di ensions, they

both easure personality in ve, roughly the sa e, general actors he
Ad ectives hec list A and the  ac son ersonality esearch ro were
also created to easure general personality ,   he innesota ultiphasic

ersonality nventory is an inventory conceived to identi y aladaptive
personality styles he ali ornia sychological nventory is related to the
and shares certain ite s, but was created to describe personality with everyday
concepts he yers riggs ype ndicator is an instru ent based on ungian
theory o personality loningers s e pera ent and haracter nventory
is conceived ro a psychobiological theory ar s uestionnaire ar n
i is eant to easure e otional intelligence

RESULTS
Study selection

he ow o papers is depicted in igure A er re oval o duplicates and articles in
non western languages, the search until ece ber yielded a total o   uni ue
articles A er analysis per title and abstract, papers re ained or ull te t analysis
ollowing a anual search o the re erences, ore articles were added etailed
ull te t evaluation resulted in papers or data e traction and uality assess ent
he interrater reliability was ound to be appa , n total
ualitative and uantitative papers re ained or inclusion in our syste atic review
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Figure 2. low o articles through the study

Qualitative research (e.g. interview studies)
o answer the uestion which are necessary or desirable personality characteristics

o an anaesthesiologist, uestionnaires and ualitative research ethods have
been used ualitative research is ideally suited because it e plores pheno ena in
the co ple interactions between people and their environ ent he various

ualitative research ethods, which o en involve in depth interviews, have been
previously discussed in our literature

Study characteristics
ost participants were consultant anaesthesiologists but residents participated as

well Also anaesthesia nurses people who regularly observe anaesthesiologists
behaviour were  as ed to de ne e cellence in anaesthesiologists he studies used
the odi ed elphi ethod, ocused interviews or uestionnaires as their ey

ethods he results o the individual studies are presented in table
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Synthesis of results
ith regard to necessary or desired personality characteristics, we identi ed

two the es n the one hand, studies highlighted ualities related to cognition
and intellectual capabilities; on the other hand, studies highlighted ualities that
are related to personality he ideal anaesthesiologist is capable o per or ing
co ple tas s e or she recogni es potential proble s in an early stage, because
he or she has an eye or detail, while at the sa e ti e aintaining a bird s eye
perspective oreover, the ideal anaesthesiologist is vigilant and practical ,

ro essionally, he or she is sel aware, con dent, socially co petent, but accepts
criticis also ro subordinates , and strives or e cellence , , otionally,  
he or she is in control, alert and cal , and co unicates with clarity, especially
in critical situations, and is co passionate and e phatic aving good
relationships with patients and being altruistic were so eti es lower ran ed than
good clinical s ills , , owever, in these studies, it is also o en recognised
that the patient is the centre o the anaesthesia universe , A shi in e phasis
is noticeable in the literature ro the ocus pri arily on clinical s ills and intellectual
capabilities, to the recognition that superior clinical s ills and nowledge ay be
unda ental, but that personal ualities are essential

Quantitative research (psychometric studies)
o answer the uestion which personality traits have been ound in anaesthesiologists

one should eep in ind that several ethods can be used to assess personality
hese ethods include e peri ental behavioural observations or diagnostic

interviews by psychologists owever or practical or statistical reasons sel report
uestionnaires are o en used hese uestionnaires have been validated by

assessing their convergence with other easure ents o personality, such as reports
by others ,

Study characteristics
a ple si es ranged ro to sub ects o consultant and or resident

anaesthesiologists o assess personality several instru ents were used table
he results o individual studies are given in table
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2

Syntheses of results
n , eeve was the rst to e a ine personality in anaesthesiologists, or any
edical specialty or that a er A er that, several initiatives ollowed

Anaesthesiologists personality has been co pared with the general population
and with other specialties, under the assu ption that, i di erences in personality
would be established, this could aid selection procedures ater, the ocus o studies
shi ed to the relationship o personality with per or ance or ental health e
categorised the studies by these ai s e interpreted studies in ter s o the ,
not in ter s o the original instru ents able ; or a brie e planation o these
instru ents, see the caption o able owever, or the sa e o transparency, we
do report the original instru ents di ensions or acets; these are Italicised in the 
te t he corresponding traits are apitalised

Do anaesthesiologists differ in personality from the general population?

Although so e studies ound that anaesthesiologists were higher on euroticis
because they were more Apprehensive and Tense , , ost studies ound that
anaesthesiologists were lower on euroticis because they were less Apprehensive, 
more Emotionally stable and more Confident , , , or ore Self-directed
Anaesthesiologists were lower on Extraversion because they were more Serious, 
Reserved, Shy or Self-sufficient , , or less Reward Dependent wo
studies ound that anaesthesiologists were higher in penness because they were
less Traditional, more Sensitive, and more Tolerant , t was also ound that
anaesthesiologists were lower on Agreeableness because they were more Dominant

, ; however so e suggested that anaesthesiologists should be higher on
Agreeableness because they were more Cooperative. ost studies ound that
anaesthesiologists were higher on onscientiousness because they were ore
Serious, Practical and Perfectionistic , , or less Novelty seeking ne
study ound that anaesthesiologists were lower on Persistence, which ight point
to lower onscientiousness thers ound no evidence or di erences with the
general population, however these studies only reported rather s all sa ple si es

,
n su ary, ta ing into account so eti es contradictory ndings, co pared

with the general population, anaesthesiologists were ound to be lower in
euroticis , lower in traversion, higher in penness, higher in  onscientiousness,

and not ar edly di erent in Agreeableness



Chapter 2

46

Do anaesthesiologists differ in personality from other physicians? 

tudies have co pared anaesthesiologists personality with general physicians,
a ily practitioners, psychiatrists and surgeons , , , , , o pared

with general physicians or a ily practitioners so e di erences were ound, or
e a ple anaesthesiologists were lower on Agreeableness because they were ore
Dominant and less Cooperative   owever, other ound di erences were not
consistent between those studies hen co pared with psychiatrists and surgeons,
papers concluded that there were ore si ilarities than di erences i e , even when
between group di erences were statistically signi cant, and they o en were not, the

agnitude o these di erences was usually s all , ,
n su ary, although so e di erences in general personality between

anaesthesiologists and other edical specialists have been ound, these were not
consistent between studies urther ore, ost studies concluded they identi ed
si ilarities rather than di erences in personality

Does personality predict anaesthesiologists’ performance? 

hen eeve rst studied anaesthesiologists personality, a subgroup was
peer assessed on per or ance n an e ploratory ashion it was ound that
Anaesthesiologists who per or ed be er were lower on euroticis because
they were more Emotionally Stable, less Apprehensive and less Tense n a later
study eeve ound signi cant di erences between accepted and non accepted
applicants Accepted applicants were lower on euroticis because they were ore
Self-Confident, less Anxious, ore Emotionally Stable and less Tense; and accepted
applicants were lower on Agreeableness because they were ore Dominant hen
the accepted applicants were later assessed or per or ance, personality e plained
a air proportion o variance hey per or ed be er when they were lower on

euroticis , because they were ore Emotionally Stable and Relaxed and when 
they were higher on traversion, because they were ore Warm and Socially Bold

ther researchers ound co parable results e er per or ance was
predicted by lower euroticis , because ore Independence and Well-being [42, 
43] or lower Anxiety, Anger and Vulnerability,[53] y higher traversion, because
more Socialisation , and lower Introversion.[47] By higher Agreeableness,
because more Cooperation , and by higher onscientiousness, because ore
Achievement via Conformance [42, 43] and less Flexibility.[47] Extraverts higher on

traversion got higher global per or ance ratings than Introverts, Sensing-people
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igher on penness got higher supervisor ratings than Intuition people, both on
daily ratings and on a global per or ance score A co ple entary approach is
the use o an instru ent to easure e otional intelligence everal aspects o

were associated with per or ance di ensions Self-Regard and stress tolerance,
corresponding to lower euroticis , assertiveness and optimism, corresponding
to higher Extraversion and Independence, Self-actualisation and Reality testing,
corresponding to higher penness, were especially lin ed to ratings o patient care

,
Anaesthesia si ulations have proven to be an e ective training tool, as

docu ented by a well developed literature ecause anaesthesia si ulations closely
rese ble the real wor , they provide an e cellent opportunity to study per or ance as
well owever, in this body o literature, only one study e a ined anaesthesiologists
personality n this study, during anaesthesia si ulations, per or ance was ound to
be positively related to onscientiousness and Agreeableness

he studies on anaesthesiologists per or ance described above used a range
o approaches to easure per or ance e g , aculty ratings and peer ratings, or
technical and non technical s ills, in both real li e and si ulated se ngs he

easure ent o anaesthesiologists per or ance, and relatedly, the develop ent
o per or ance criteria, are topics o ongoing research   owever, despite
the variety o approaches, the studies in this section show consistent results ood
per or ance was related to lower euroticis , higher traversion, higher penness,
and higher onscientiousness verall, Agreeableness see ed to be so ewhat less
predictive

Does personality predict anaesthesiologists’mental health?

he relationship between low ob satis action and ental health proble s is
plausible , An early study ound signi cant positive correlations between
ob satis action and Emotional Stability lower on euroticis and Trust higher

on Agreeableness s was also ound in anaesthesiologists that e hibiting Type 
A behaviour was related to low ob satis action and ental health ndividuals
with Type A behaviour are characterised as a bitious, co petitive, i patient
and aggressive or hostile his is theoretically related to a co bination o higher

euroticis , higher onscientiousness but lower Agreeableness ndeed, in ore
recent studies where the was used, lower euroticis , lower ntroversion
and higher Agreeableness were ound positively related to ob satis action ,

oncerning the physiological co ponent o stress, the personality trait o was not
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ound to predict long ter cortisol response ith respect to burnout however,
it was ound that in anaesthesiologists personality traits were strongly related to the
presence o distress and burnout, with euroticis as the ost i portant correlate

rotective personality traits were traversion and Agreeableness   oncerning
general psychological health in resident anaesthesiologists, overall a nor al
psychological structure was ound owever, about a third showed a tendency
towards negative emotionality higher on euroticis and there ore at ris
Although an older study, this nu ber corresponds to incidences o burnout ound
recently

u ari ing, several studies loo ed into the relationship between personality
and ob satis action or ental health Also here, the results are consistent igher

euroticis is a ris actor or low ob satis action and ental health proble s, while
higher traversion and Agreeableness see to be protective

Risk of bias 
everal biases should be considered ost studies were e ploratory; so e studies

drew conclusions ro relatively s all sa ples and several studies ocused on
p values rather than e ect si es oreover, p values were not always corrected or

ultiple testing ore study participants were ale co pared to e ale, especially
in the earlier studies his changes in later studies, re ecting the ratio in the
current population o the anaesthesiologist wor orce urther ore, there was a large
ti e ra e over which studies were conducted he uality o the older papers was not
always to current standards oreover, ost studies did not report a non responder
analysis And i portantly, the personality inventories were heterogenous and varied in

uality e will return to this issue in the li itation section o our discussion

DISCUSSION
his is the rst syste atic review o the correlates o anaesthesiologists personality
ualitative research revealed generally two distinct sets o desirable personal
ualities or the anaesthesiologist he rst set o desirable ualities can be

described as technical, i e , having s ills and nowledge he second set can be
described as non-technical, i e , especially when under stress having the ability to
deploy the a ore entioned s ills and nowledge, having the will to e cel, being a
good co unicator and genuinely e pathi ing with patients hese i plicate a
personality pro le o the ideal anaesthesiologist obtaining and aintaining the
necessary technical s ills should re uire higher penness and onscientiousness
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he desired non technical s ills should be associated with lower euroticis , higher
traversion, and higher Agreeableness

uantitative personality research was done to e a ine the use ulness or
personality based selection processes and to e a ine the relationship between
personality and ental health Although so e di erences in personality between
anaesthesiologists and physicians ro other edical specialties have been ound,

ndings suggest that anaesthesiologists personality pro le is si ilar to that o other
physicians indings indicate that good per or ance is related to lower euroticis ,
higher traversion, higher penness, and higher onscientiousness Agreeableness
see s less i portant ro the perspective o low ob satis action and occupational
health proble s, higher euroticis is a ris actor, while higher traversion and
higher Agreeableness see to be protective

Differences in personality compared with the general population.
he di erences between anaesthetists and the general population li ely e ist

because physicians, as a pro essional group, di er ro the general population A
recent study where a large international cohort o doctors was tested using the ,
ound physicians lower on euroticis but higher in traversion, Agreeableness

and onscientiousness co pared with the general population

Differences in personality compared with other specialities.
t is a co on intuition a ong the edical pro ession that there ust be di erences

in personality between edical specialities hysicians also li e to e aggerate
these supposed di erences by o es , owever, eaning ul di erences in
personality between specialties were not ound , erhaps, the psycho etric
instru ents that are co only used are not sensitive enough, but again, it is ore
li ely that physicians share personality traits, regardless o their specialty

ecause behaviour is a unction o personality in given circumstances, it is possible
that any di erences in behaviour o physicians o di erent specialties are due to
di erences in the wor conte t, rather than to di erences in personality

t has been suggested that personality testing could be a use ul tool to atch
residents with specialities , owever, it is also o en e phasi ed that di erent
personalities can succeed in the sa e specialty, and that there are any ore actors
than personality that deter ine specialty choice , , or these reasons, we

uestion whether personality testing would be a help ul tool to aid early career
physicians with their choice o specialty
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evertheless, we believe personality testing in edical pro essions ay be
use ul, but or di erent reasons owever, we e phasi e that personality re ects
merely a tendency to e hibit certain behaviours, e perience certain e otions, or have
certain cognitions in given circu stances n other words behaviours, e otions, and
cognitions are not set in stone or any given personality

Associations between personality, performance and mental health
irst, personality predicts per or ance a ong anaesthesiologists our synthesised
ndings indicate that good per or ance is related to lower euroticis , higher
traversion, higher penness and higher onscientiousness his is in line with

literature ro otherdisciplines ore a ple,areview oundhigher onscientiousness
predicting be er per or ance in edical students ater in edical training,

euroticis and Agreeableness beca e predictive as well i ilarly, surgery
residents were ound per or be er when they were lower in euroticis , higher in

traversion, and higher in  onscientiousness inally, in orthopaedic residents
lower euroticis and higher Agreeableness predicted be er per or ance

ecause anaesthesia is a high de and high sta es pro ession, it a es sense
to co pare our literature with research about per or ance when under stress and
personality ro high de and high sta es pro essions but outside o edicine ith
respect to anaesthesia, an o en ade analogy is that o aviation o e have argued
this analogy is overstretched and perhaps used by anaesthetists to co opt so e o
the gla our that used to be associated with ying till, we suggest the analogy
is use ul, not ust because the phases o ight rese ble the phases o anaesthesia,
but also because in aviation there is a large body o literature into personality
characteristics and per or ance esults are consistent with our synthesised

ndings, a eta analysis o personality traits associated with success in ilitary
aviation progra s showed a negative e ect or euroticis and a positive e ect
or traversion owever, one should eep in ind that correlations between

personality and occupational per or ance are typically s all to ediu
ecause o these odest correlations, during selection processes the value o

personality testing to predict uture per or ance is li ited used at all, it should
be considered in co bination with other easures, such as easures o acade ic
and cognitive per or ance n the other hand, personality testing could be used to
gain insight in one s wea er points, e g , to in order to deter ine a speci c training
schedule to be used in a si ulated anaesthesia environ ent Again by analogy
to aviation, the value o si ulation tea training is beyond doubt in anaesthesia
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ersonality testing could potentially be used to opti i e tea per or ance, by
atching potentially co ple entary personalities he di ensions o the

that contain in or ation about social interactions, especially agreeableness and
e traversion, ay serve as a starting point or uture research

Another reason why personality testing ay be use ul, is that it could potentially
be used to identi y individuals at ris or developing occupational health proble s,
with the ai to o er these individuals individuali ed support e g , through tailored
continuing education e hasten to add that wor related ental health
proble s should never be reduced to individual susceptibility, as it is well established
that un avourable wor ing conditions are a ey cause o burnout , hus,
organisations are pri arily responsible or providing healthy wor ing conditions to
their wor ers, to onitor these conditions, and i necessary, i prove the ,

e nevertheless suggest that it is potentially use ul to identi y individuals at ris ,
because the stress ul nature o anaesthesia can have negative conse uences on

ental and physical health in the long ter , , A recent eta synthesis
provided evidence that personality predicts ental, and to so e e tent also physical,
health elatedly, another eta analysis ound signi cant relationships between
personality and burnout   hat is, lower euroticis , higher Agreeableness and
higher onscientiousness and to a lesser e tent higher traversion, are avourable

ne should eep in ind that the la er relationships are co ple and reciprocal
i e traits ay predict acets o burnout, but burnout ay also a ect e otion
related aspects o personality ith that said, the evidence ro these previous
studies is in line with what we ound in anaesthesiologists

here are several li itations concerning our review irst, because o the
heterogeneity o the instru ents used, we chose to interpret all results in ter s
o the , which allowed to co bine the ndings o the reviewed studies in a

eaning ul way owever, the broad personality traits o the possibly have too
uch bandwidth and provide too li le delity, which are inversely related to each

other analogous to ultrasound, where a lower re uency probe will provide deeper
penetration and a larger i age, but with less detail here ore, loss o nuance
and detail o the individual studies was inevitable owever, to our best udg ent,
we believe that the advantage o using a co on no enclature o the , which
allowed us to synthesi e results, outweighs the disadvantages econd, the level
o evidence o the included studies is ediu at best hat is, ost studies were
e ploratory instead o hypothesis based and ost studies were not pre registered

urther ore, ost studies ocused on statistical di erences based on p values which
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were not always corrected or ultiple testing evertheless we believe that the
consistent ndings, despite that the studies used di erent personality uestionnaires
and outco e easures, triangulate convergent validity o these ndings

e have several reco endations or uture research irst, being a odel with
a high rese blance to the real situation, anaesthesia si ulation is not ust a use ul
tool to oster pro essional growth but it is also  a pro ising se ng or research that
ai s to e plore the relationships between personality and per or ance econd, the

traits are eaning ul but also rather general or this reason research should ai
at identi ying ore narrow predictors or speci c outco es that have incre ental
validity above the ig ive odel as a criterion ther personality constructs
are o interest, such as or e a ple otional ntelligence which when seen as a
personality trait enco passes e otional related aspects ro within several o the

ig ive traits , i ilarly, the construct o ris see ing or sensation see ing
behaviour is potentially o interest his trait has been hypothesi ed to predict the
ris or substance abuse, a nown occupational ha ard or anaesthesiologists

oncluding, there have been substantial e orts to e a ine anaesthesiologists
personality, ro several perspectives, or di erent ai s, and with various
instru ents Anaesthesiologists general personality does not essentially di er
ro that o other edical specialists urther ore, those personality traits that

predict good per or ance and good ental health in anaesthesia, also predict good
per or ance and good ental health in other high sta es high de and edical
and non edical environ ents he ideal anaesthesiologist would be lower on

euroticis , higher on traversion and higher on onscientiousness
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STRUCTURED ABSTRACT
Background: or ing in anaesthesia is stress ul, but also satis ying or related
stress can have a negative i pact on ental health, while wor related satis action
protects against these har ul e ects

Objectives: ow wor stress and satis action are e perienced ay be related to
personality n this paper, the relation between personality and e perience o wor
circu stances is studied in a sa ple o utch anaesthesiologists

Design: Survey study.

Setting: ata was collected in the etherlands ro uly until ece ber

Participants: e sent electronic surveys to all practicing  resident and
consultant e bers o the utch Anaesthesia ociety A those,
were returned and could be used or analysis

Main outcome measures: he uestionnaires assessed general wor related stress
and satis action and anaesthesia speci c stress A actor analysis was per or ed on
the stress and satis action uestionnaires ersonality traits were assessed using
the ig ive nventory o identi y personality pro les, a cluster analysis was
per or ed on the cores o the e tracted actors contributing to ob stress and
satis action were co pared between the pro les we identi ed

Results: ur analysis e tracted si actors concerning general ob stress those,
the e otionally di cult caseload contributed the ost to ob stress t also e tracted
our actors concerning general ob satis action ood relationships with patients

and their a ilies and being appreciated by colleagues contributed the ost to
satis action he cluster analysis resulted in two distinct personality pro les a
distressed pro le n and a resilient pro le n eneral and anaesthesia
speci c ob stress was signi cantly higher and ob satis action was signi cantly
lower in the distressed pro le, co pared to the resilient pro le perience
o the e otionally di cult caseload did not di er between the two pro les
Conclusions: ersonality pro les were ound to be related to anaesthesiologists
e perience o wor related stress and satis action ne third o the anaesthetists
in our sa ple were categorised as distressed and are at ris or developing wor
related ental health proble s
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INTRODUCTION
Anaesthesia has its speci c sources o stress, such as the need to act uic ly, the
long and irregular wor ing hours, the acute nature o the ob and having to deal with
vitally co pro ised patients n addition, there are general sources o stress, such as
increasing hospital bureaucracy and sa ety rules his has led to a higher wor load,
ear o litigation and less pro essional autono y It is well known that high levels 

o wor related stress can have a negative i pact on ental health, such as burnout
syndro e or eelings o psychological distress

Anaesthesia is also acco panied by sources o satis action olving
intellectually challenging proble s, relieving su ering, ge ng recognition or your
wor and having good relationships with colleagues, patients and patients a ilies
are i portant reasons why anaesthesiologists li e their obs igh levels o
wor related satis action are nown to be protective against the har ul e ects o
wor related stress

Although all anaesthesiologists are generally con ronted with the sa e sources
o wor related stress and satis action, only so e anaesthesiologists develop wor
related ental health proble s t is li ely that this di erence is related to di erences
in personality his relation can be e plained by the transactional theory o stress,
which describes a dyna ic process between stress, whether general or wor related,
and the individual hen con ronted with stress, an individual appraises the stressor
as a threat, challenge or neutral event and then decides how to cope with it
Another theory o stress, the dispositional theory, describes a relation between
personality and e perience o satis action n a previous analysis o our sa ple,
we ound a high incidence o psychological distress and burnout e
ound these ental health proble s to be related to personality traits, the ost

i portant ris actor being the trait o neuroticis e otional instability
ersonality traits can be considered in isolation, but a personality consists not ust

o one personality trait, but o a co bination o traits a personality pro le hese pro les
can be identi ed through cluster analysis heoretically, any pro les are possible

ost researchers, however, report three to ve pro les, depending on the group o
people studied he ost i portant pro les that have been described in literature are
the resilient, undercontrolled and overcontrolled pro les Although these personality
pro les are not entirely replicable and consistent across child and adult studies, they
are convenient as labels su arising co binations o traits he ter inology
used to describe the personality pro les is based on the concepts o ego resiliency and
ego control go resiliency re ers to the ability to dyna ically adapt to situational and
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psychological de ands go control describes the echanis o i pulse inhibition
or e pression vercontrolling tendencies lead to a rigid personality with restricted
spontaneity and inhibition o creativity and interpersonal connection ndercontrolling
tendencies lead to unbridled i pulsiveness he well adapted, resilient person is as
overcontrolled as necessary and as undercontrolled as possible ,

t see s obvious that personality pro les should eet the de ands o the
ob n ortunately, personality pro les have not been studied in anaesthesiologists
ncreasing our nowledge o the occurrence and per or ance o the various

personality pro les ight help anaesthesiologists to be er cope with wor related
stress and could be help ul in the selection o residents

he ob ectives o this paper were to identi y sources o stress and satis action
in anaesthesiologists, to identi y personality pro les in anaesthesiologists and to
study the relation between the two

METHODS
Approval or this survey was given by the local ethics co i ee o issie

ensgebonden nder oe regio Arnhe i egen, he etherlands, no ,
April ,

Participants
ro uly to ece ber , a total o electronic uestionnaires were

sent to consultant and resident e bers o the utch ociety o Anaesthesia on
responders received a re inder a er three onths he web based progra e

ad uest, developed by the epart ent o edical sychology and the epart ent
o nstru ental ervices o the adboud niversity edical enter, was used or the

uestionnaire

Measurements
he uestionnaire contained several psychological uestionnaires t also as ed

general sociode ographic uestions such as se , age, years practising as an
anaesthetist, whether the respondent was a resident or consultant anaesthetist, and
whether he or she was wor ing in a co unity hospital or an acade ic centre

Work-related stress and satisfaction
eneral wor related stress and satis action were assessed using the ospital
onsultants ob tress and atis action uestionnaire e used a
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version adapted or the utch situation , his uestionnaire e a ines ob
stress and satis action conceptually, based on the wor o ooper, who identi ed

a or sources o ob stress ob speci c actors, elationships at wor , ole
in the organisation, areer develop ent, rganisational structure and cli ate,
and on ict between wor and ho e li e n interviews with consultants ro
various bac grounds the developers re ned the uestionnaire with good content and
construct validity he uestionnaire consists o ite s concerning ob stress, to
be rated on an point i ert scale not applicable to on a daily basis and ite s
concerning ob satis action, to be rated on a point i ert scale not applicable to
on a daily basis he ite s can be ound in supple ent tables and

o assess speci c anaesthesia related stress, we used the ite s owbo o
developed through interviews with anaesthesiologists he ite s can be ound in
supple ent table hey were rated on a point i ert scale no source o stress
to ost certainly a source o stress he ite s were translated ro nglish to

utch by the author and a native nglish spea ing consultant anaesthesiologist who
also spea s utch, using a bac ward and orward translation ethod

Personality
o describe personality, the ive actor odel , also nown as the ig ive, is the

current standard in psychology he odel distinguishes ve bipolar personality
traits which are ound across individuals in di erent ages and cultures and are
considered to be stable over ti e o assess these ve personality traits, we used a

utch translation o the ig ive nventory he uestionnaire e a ines the ve
traits in ite s on a point i ert scale he trait o neuroticis is opposed
to e otional stability t describes the tendency to e perience negative e otions
ite s traversion is opposed to introversion and concerns the tendency to see
sti ulation ro social situations ite s penness to e perience is opposed to
being conventional or conservative and is about originality, independence, non
religiousness and having broad interests ite s onscientiousness is the trait
describing one s a tude to wor , or e a ple being reliable or irresponsible ite s

he nal trait, agreeableness, is opposed to detach ent t describes one s a tude
to other people ualities such as love, e pathy, riendliness and cooperation are
associated with this trait ite s

he internal consistency o the in our sa ple was con r ed by ronbach s
α values o , , , and or neuroticis , e traversion, openness to
e perience, conscientiousness and agreeableness, respectively
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Statistical analysis 
An e ploratory actor analysis was per or ed to test the underlying di ensions
o the stress ite s o the , the satis action ite s o the and

the speci c anaesthesia related stress uestionnaire A principal co ponent
analysis A was applied as the e traction ethod rthogonal rotation
vari a with aiser s criterion o igenvalues > was used to deter ine the
nal nu ber o e tracted actors he aiser eyer l in easure was

used to veri y the sa pling ade uacy or the analysis n addition, artle s test o
sphericity was applied to test i the correlations between ite s were su ciently
large or A he percentage o variance e plained by each actor is presented
n addition, a con r atory actor analysis was used on the ve actors o the

ronbach s α was calculated as a easure o internal consistency o each
actor e did a hierarchical cluster analysis according to ard s procedure

to identi y personality pro les based on the ve actor odel tandardised
scores values were used to characterise the identi ed clusters ne way
A A was used to test the di erences between the personality pro les in
the su score o each actor he esti ated ean group di erences with
the con dence interval o the su score o each actor are presented
All statistical analyses were per or ed using tatistics or indows

nc , hicago, and A or indows A nstitute nc , ary,

RESULTS
the uestionnaires, were returned and analysed he response

rate was or consultants and or residents n able , the de ographic
characteristics o our sa ple are shown

able presents the actors e tracted ro wor related stress and satis action
scores, the observed values o the actors and the statistical characteristics o the
actors he observed values represent the relative i portance o the e tracted
actors in ter s o how they are e perienced scored hey are nor alised to a

scale
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Table 1. e ographic variables o the studied sa ple

    Total (n=655)
Gender

     Male 388 
     Female 267 
Age year

perience year 12

ospital
  Academic centre 295 

  o unity hospital 360
unction

   Consultant 514
   Resident 141

ata are nu bers and percentages or edians and ranges
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n the stress subscale, si actors were e tracted with eigenvalues >
actor not being able to eet one s standards because wor related de ands

disrupt private li e and spare ti e; actor lac o support and participation; actor
having great responsibilities; actor social e ternal pressure; actor proble atic
relationships with other sta ; actor e otionally di cult caseload he ost
i portant source o general stress, in ter s o scores, was being con ronted with an
e otionally di cult caseload actor ro the satis action subscale, our
actors were e tracted with eigenvalues > actor having nancial and ob related

certainties; actor being sti ulated intellectually and developing pro essionally;
actor being appreciated and contributing; actor having good relationships

with patients and their a ilies he ost i portant sources o general satis action,
in ter s o scores, were eeling appreciated and having good relations with patients
and colleagues actors and

ro the anaesthesia speci c wor related stress uestionnaire, three actors
with eigenvalues > were e tracted actor speci c de ands o the ob; actor
lac o support and appreciation; actor having to deal with organi ational hassle

he scores o all anaesthesia speci c stress actors were close, but organisational
hassle bothers anaesthesiologists the ost

he actor loadings o the individual ite s or the stress subscale, the
satis action subscale and the anaesthesia speci c stress scale are given in

supple ents , and respectively actor loadings e press the relationship o
each ite to the underlying actor and can be interpreted li e standard regression
coe cients

igure shows two personality pro les we identi ed with the cluster analysis on
the personality traits easured with the ersonality traits are e pressed in values
ro the average values e ceeding the range o to were considered signi cant
wo distinct pro les were ound he rst pro le n shows a co bination o

high neuroticis , high introversion and low agreeableness hat eans this pro le is
characterised by a tendency to e perience negative e otions, low tolerance or stress,
lower social engage ent, lower energy levels and low concern with the well being o
others t could there ore be described as distressed he second pro le n shows
all traits to be in the nor al range, indicating a resilient personality o signi cant
di erences in gender, age, wor ing e perience and type o hospital were ound
between the two pro les e did nd a signi cant di erence concerning position the
proportion o residents is s aller in the distressed pro le co pared to the resilient
pro le vs respectively; Χ2 , p value
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Figure 1: ersonality pro les identi ed in anaesthesiologists he and values
represent statistical signi cance neuroticis ; e traversion; openness to e perience;

conscientiousness; A agreeableness

able presents the observed edians uartiles o su scores o the actors
e tracted ro the stress subscale, the satis action subscale, and
the anaesthesia speci c stress scale, all nor alised to a scale he distressed
pro le scores signi cantly higher than the resilient pro le on all but one o the
e tracted stressors no signi cant di erence was ound in the actor relating to an
e otionally di cult caseload he distressed pro le also scores signi cantly lower
than the resilient pro le on all e tracted actors o satis action oncerning
the anaesthesia speci c stressors, we again ound signi cant di erences between
the two pro les he distressed pro le scores higher than the resilient pro le on
anaesthesia speci c sources o stress

ncidence o burnout also di ered signi cantly between the two pro les
vs respectively; Χ2 , p value <
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DISCUSSION
o our nowledge, this is the rst study relating wor related stress and satis action

in anaesthesiologists to personality pro les igni cant di erences in e perience o
stress and satis action were ound between the two pro les we identi ed

his study showed that the ost satis ying aspects o anaesthesia are
having good relationships with patients and their relatives and eeling appreciated
by colleagues An e otionally di cult caseload is the highest scoring stressor

rganisational issues are also e perienced as stress ul by anaesthesiologists he
sources o stress and satis action we ound are in accordance with previous studies

, , , ,
e identi ed two personality pro les in our sa ple o anaesthesiologists he

a ority o anaesthesiologists were characterised as resilient ecause resiliency is
related to co petence, social intelligence and coping, a resilient anaesthesiologist
is e pected to respond e ibly to changing situational de ands such as stress,
con ict or uncertainty his pro le suits the challenges inherent in the practice o
anaesthesia, and or that reason it is a pro le we e pected to nd esearch shows
that, o the big ve personality traits, agreeableness and conscientiousness are the

ost valued by organisations
he other pro le we identi ed was characterised by a tendency to e perience

negative e otions, lower social engage ent, lower energy levels and low concern
with the well being o others t rese bles the personality nown in literature as the

type personality, with the tendency to e perience negative e otions, to inhibit the
e pression o these e otions, and to avoid social contact he type personality is
a distressed personality prone to develop cardiovascular disease e chose to
call this second pro le we ound the distressed type, analogous to the type e
did not e pect to nd this particular pro le a ong anaesthesiologists, because it had
not been identi ed in literature concerning personality cluster analysis using the big

ve traits be ore
ther studies o en nd not only the resilient pro le, but also the pro les

described as overcontrolled and undercontrolled he overcontrolled pro le is
typically indicated by ore than average e otional instability neuroticis , being
sti ulated by social situations e traversion less than average, and by being
concerned about wor conscientiousness ore than average e would not
have been surprised to nd an overcontrolled pro le because there are studies
suggesting that anaesthesiologists are so ewhat socially inhibited and preoccupied
with their wor he other co on pro le, the undercontrolled pro le, is also
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typically indicated by ore than average e otional instability his pro le on the
other hand is sti ulated by social situations ore than average and is concerned
about wor less than average ts detach ent ro other people the opposite o
agreeableness is ore than average as well his is a pro le we did not e pect to

nd in anaesthesiologists
e consider the two pro les we ound in the present study as distinct in our

distressed pro le, the traits o neuroticis , e traversion and agreeableness di ered
signi cantly ro the nor al range, whereas in the resilient pro le all traits were
in the nor al range he two pro les assigned signi cantly di erent scores to
stress and satis action he resilient pro le scored stress actors as lower in i pact
than the distressed pro le, with the e otionally di cult caseload being a notable
e ception oth pro les e perienced the sa e stress ro having an e otionally
di cult caseload or related satis action was scored signi cantly higher by the
resilient pro le than by the distressed pro le ecause stress can have a negative
i pact on ental health, while satis action protects against these har ul e ects,
the distressed pro le is ore at ris to develop ental health proble s ndeed,
analysis showed a signi cant di erence in the proportion o burnout in the two
pro les A ore stress ul e perience o wor related circu stances was lin ed to
higher ris or that reason, it ay be advisable to assess personality pro les in the
selection process o aspiring anaesthesiologists

t is interesting that the e perience o an e otionally di cult caseload, the
highest scoring source o stress, was independent o personality in our sa ple

ne ight e pect the distressed pro le to not be that touched by their e otionally
di cult caseload, since they show lower social engage ent and lower concern with
the well being o others n the other hand, the distressed pro le is ore prone to
e perience negative e otions hat ay be the reason they still e perience such a
caseload as e otionally di cult to handle

ur study lls a void because there are ew studies in health pro essionals
relating personality, as easured with the ve actor odel, to wor related stress
and satis action, and there are none in anaesthesia ecause we are the rst to
use the big ve personality traits and the rst to identi y personality pro les in
anaesthesiologists, co paring our results with previous studies is di cult nly a
ew, older studies e a ined the personality o anaesthesiologists he psycho etric

instru ents they used are now considered obsolete n a sa ple o anadian
anaesthesiologists, or e a ple, personality was e a ined with the a ell
nventory and ob satis action with a A score his study ound a positive correlation

between ob satis action and e otional stability and a negative correlation between
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ob satis action and being suspicious and ealous and having unrealistic e pectations
A eta analysis o studies relating the big ve odel to wor related satis action

ound correlations between ob satis action and the personality traits o neuroticis
e otional stability , e traversion and conscientiousness his is in accordance

with the results o our study
A li itation o our study is the response rate o owever, si ilar survey

studies report response rates o , , , , ur response
rate is si ilar to the ean response rate o ound in a eta analysis o
internet based surveys

ur conclusion is that personality is i portant in anaesthesiologists appraisal
o wor related stress and satis action ne third o the anaesthetists in our sa ple
are categori ed as distressed and ay be at ris or developing adverse wor related
e ects
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ABSTRACT
Purpose of review: here is a growing awareness o the proble o occupational
stress and burnout a ong anaesthesiologists ccupational stress was ound to be
related to burnout, a process that is supposed to be oderated by personality his
paper will discuss the topic o stress and burnout in relationship to anaesthesiologists
personality based on recent literature

Recent findings: Studies among anaesthesiologists are in concordance with the 
broader body o literature on this topic ersonality consistently in uences stress
appraisal and coping and conse uently the develop ent o burnout euroticis ,
negative a ectivity and cooperativeness all contribute to burnout

Summary: trategies to alleviate stress and hence the develop ent o burnout
should be directed at adapting occupational or organi ational actors but also at
e uipping anaesthesiologists with psychological tools to deal with occupational
stress urther ore, personality traits that predispose or develop ent o burnout
could be ta en into consideration in resident selection procedures
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INTRODUCTION
ince the late s about papers addressing stress or burnout concerning

anaesthesia have been published in the literature he last ew years however
the interest and awareness o the proble o occupational stress and burnout in
anaesthesiologists is gaining o entu he annual nu ber o new publications is
increasing and the topic is also being addressed at our scienti c con erences he

A A eeting, or e a ple, included presentations related to physician well
being his interest is not only li ited to the scienti c anaesthesiology co unity,
but also occurs in lay edia or instance, the rench docu entary urning out, dans
le ventre de l h pital , is very illustrative o stress and burnout ro the perspective
o anaesthesiologists

he uestion arises why the proble o occupational stress and burnout
is increasingly ac nowledged n the one hand, it is possible that our wor ing
conditions have changed patients are increasingly co ple and new technologies
and anaesthetic techni ues are rapidly introduced n the other hand it is possible
that although wor ing conditions ay have changed, also wor space culture has
changed iscussing e perience o occupational stress and related ental health
proble s such as burnout ay be beco ing less o a taboo than it used to be, and
it should ither way, this increased awareness is usti ed the prevalence o stress
and burnout a ong anaesthesiologists is signi cant, and the conse uences ay
be serious tress and burnout ay lead to dys unction and even drop out o
anaesthesiologists, resulting in a reduction in uality o care, an increase in healthcare
costs and increased pressure on the colleagues in the anaesthesia depart ents

THE DIFFERENCE BETWEEN A STRESSOR AND STRESS
he ter stress is so eti es con used with stressor tressors are ental,

e otional or physical sti uli which trigger stress tress is the nonspeci c adaptive
response o the body to any change, de and, pressure, challenge, threat or trau a,
with physical, psychological and intellectual conse uences n anaesthesiology,
there are speci c stressors it is a high sta es, high de ands environ ent in which
one has to per or under critical conditions a ples o i portant anaesthesiology
speci c stressors are high A A grade patients, co ple surgical interventions,
di cult intubations, wor ing o site, proble atic relationships with surgeons
and other tea e bers, poor wor ing conditions, irregular wor ing hours, high
continuous education re uire ents, lac o ti e to stay organi ed and di culties
in the organi ation , he ost i portant stressors reported by anaesthesiology
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residents are studying or e a s, concern about uture ob prospects and critical
clinical incidents

he e perience o stress happens with the perception o a threat and the
conse uent physiological, psychological and e otional reactions to that threat A

cross sectional study ound that o consultant anaesthesiologists and
o residents were psychologically distressed A study to co pare occupational

stress in er an residents concluded that surgery residents e perienced the
highest levels o occupational distress, higher than residents o internal edicine,
obstetrics, gynecology, pediatrics, neurology and anaesthesiology nterestingly, the

anaesthesiology residents had the highest scores on depressive sy pto s
Another recent study o anaesthesiology residents ound that scored high
on a physiological distress scale and that were currently under treat ent or
an iety or depression

STRESS AND BURNOUT
Although so e stress ay help people per or at a higher baseline state, it has
been shown that too uch stress can i pair both technical and non technical
s ills in anaesthesiology esides, enduring wor related stress can lead to
negative psychological conse uences such as burnout urnout has been de ned as
a syndro e o e otional e haustion, depersonali ation and eelings o di inished
personal acco plish ent otional e haustion re ers to the draining o e otional
resources his can lead to depersonali ation, a negative and cynical a tude to the
recipients o one s care inally, eelings o di inished personal acco plish ent
develop, which is the tendency to evaluate one s wor negatively revalence o
burnout in anaesthesiology has recently been reported to range ro to
in di erent countries o e literature even suggests that burnout ay be ore
prevalent in anaesthesiologists than in other physicians urnout is a threat to the

ental and physical health o the anaesthesiologist and could lead to recreational
drug use, alcohol abuse and suicide aster physiological aging is also reported
in anaesthesiologists portantly, physician burnout decreases e ciency and is
a threat to patient sa ety or e a ple, physicians who have high levels o burnout
report ore edication errors than their colleagues without burnout

THE ROLE OF PERSONALITY IN STRESS AND BURNOUT
ost research into occupational stress and burnout ocuses on the environ ental

correlates the stressors hese are, ulti ately, the cause o occupational stress
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and burnout owever, personality plays an i portant role as well An in or ative
description o personality is that o arsen and uss ersonality is the set o
psychological traits and echanis s within the individual that are organi ed and
relatively enduring, and that in uence his or her interactions with, and adaptations
to, the intrapsychic, physical and social environ ents

he interactions between personality, stress and burnout are sche atically
represented in gure

Figure 1. nteractions between personality, stressors, stress and burnout

irst, personality in uences which stressors people ay see out o e people will
sel select into pro essions, li e anaesthesiology, that will li ely con ront the with
stress ul situations t has been postulated that certain personalities will be a racted
to certain specialties ndeed, di erences in personality have been ound
between ve edical specialties, a ong which anaesthesiology

econd, personality is e pected to in uence how people e perience stress he
transactional odel o stress, developed by a arus ol an in , e phasi es
the active psychological interaction between the stressor and the individual uring
the pri ary appraisal, based on perceived de ands, an individual identi es whether
the stressor is a threat, a neutral or a positive challenge A cross sectional survey in a
large sa ple o anaesthesiologists ound a statistically signi cant correlation between
personality and the way wor related stressors are appraised ndividuals with the
tendency o e periencing negative e otions and having low social engage ent appraised
wor related stress is as ore i portant than individuals without that tendency

hird, personality ay in uence the coping strategies applied to anage stress
According to the transactional odel o stress, during the secondary appraisal the
individual chooses whether his resources are ade uate to cope with the perceived
de ands iterature suggests a relationship between personality traits and coping
strategies that oderate the develop ent o stress into burnout
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hen individuals have personality traits that a e the resilient and
e uipped with ade uate resources to address wor related de ands, they are
unli ely to ani est sy pto s o burnout his is illustrated by the act that not
all anaesthesiologists ro the sa e wor place develop sy pto s o stress and
burnout here has been a growing interest in investigating personality in relation
to ental health proble s such as burnout A recent study a ong veterinarians,
or e a ple, ound personality to be a be er predictor or occupational stress than

environ ental stressors
he interest in the personalities o anaesthesiologists with respect to the

de ands o the ob is scarce but not new , he relationship between burnout
and anaesthesiologists personality has already been suggested in , but has
not yet been e tensively e plored   A renewed interest in anaesthesiologist
personality see s usti ed in the light o the rising awareness o the proble o
burnout

MEASURING PERSONALITY
A recent opinion article as s whether we are selecting, training and supporting the
best personalities in anaesthesiology ut what personalities should we be loo ing
or o answer this uestion, we rst have to loo into how personality is easured
el reporting inventories and diagnostic interviews are used or that nventories
easure personality in traits, personality traits are considered to be relatively stable

over ti e iagnostic interviews are used to assess personality disorders
here are several validated odern personality inventories in use ost o

these distinguish ve traits, so e ore and others less he di erences between the
inventories boil down to a a er o de nition two traits in the one inventory can
be ta en together in the other, or what is considered a single trait in one inventory
can be subdivided in ore by another instru ent An in depth discussion o the
correlations between the traits o the di erent inventories is beyond the scope o
this review

Big Five personality inventory
At present, the ost established odel to generally describe personality is the
so called big ve theory   he big ve personality inventory assesses ve
traits neuroticis , e traversion, openness to e perience, conscientiousness and
agreeableness esearch using actor analysis has shown that personality can be
co prehensively described in these ve traits he ve traits are bipolar and
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cover a high to low continuu euroticis , as opposed to e otional stability,
is associated with ter s such as nervousness, an iety, oodiness and hostility

traversion, as opposed to introversion, is associated with ter s such as play ulness,
spontaneity, assertiveness and do inance penness to e perience, as opposed to
conventional or conservative, is associated with ter s such as originality, creativity,
non religiousness, independence, and having broad interests onscientiousness
concerns a person s a tude to wor and achieve ent he last trait is agreeableness,
as opposed to hostility, also nown as altruis and associated with ualities such as
love, e pathy, riendliness and cooperation

Already in , a co prehensive review o studies on burnout and
personality reported that neuroticis was strongly correlated with burnout

ore recent studies show the sa e in a longitudinal study ro that controlled
or ti e, age, gender, wor hours and depression, it was ound that neuroticis

positively predicted burnout onscientiousness negatively predicted burnout
A study in healthcare wor ers ro also ound e otional stability the

opposite o neuroticis to be negatively related to burnout A cross sectional
study a ong anaesthesiologists, published in , ound neuroticis to be an
i portant ris actor or burnout, while e troversion and agreeableness see ed to
wor protectively

he relationship between neuroticis and burnout is e pected, because
neuroticis is characteri ed by ear ulness, low sel estee , social an iety, poor
inhibition o i pulses, helplessness and irritability t ay see obvious to state that
it is a desirable trait or an anaesthesiologist to be e otional stable, but it is also
shown to be the case the body o literature see s conclusive about the relation
between burnout and neuroticis , or anaesthesiologists and others

Temperament and Character Inventory
Another instru ent to describe personality is the e pera ent and haracter
nventory he evaluates personality under the assu ption that personality

structure is co posed o te pera ent and character e pera ent includes
our traits novelty see ing, har avoidance, reward dependence and persistence

which are in uenced by genetic predisposition and contribute to behavioral
decisions haracter includes three traits sel directedness, cooperativeness and
sel transcendence which ature in adulthood and in uence personal and social
e ectiveness his personality inventory has previously been used to describe
personality in anaesthesiologist in co parison to other physicians and the general
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population A recent study in apanese residents ound that the could predict
the ris or uture burnout because residents with high cooperativeness were
signi cantly ore prone to burnout   he ore sel ess the resident, the greater the
li elihood o burnout

Other personality constructs and burnout
ype personality is characteri ed by eelings o psychological stress and high levels

o negative a ectivity and social inhibition his corresponds roughly to the ig
ive personality traits o neuroticis and introversion igh negative a ectivity is

described as having negative eelings such as dysphoria, an iety and tension he
social inhibition is e plained as ailure o revealing eelings due to ear o disapproval
A study a ong ur ish healthcare pro essionals ound that ype personality
was strongly related to burnout he ype personality is nown as a distressed
personality pro le An analogous personality pro le was also ound in an analysis o

ig ive inventory results o utch anaesthesiologists
ecent studies outside o our specialty have loo ed into the concepts o

e otional intelligence and e pathy otional intelligence has been described as
awareness o one s own e otions and thoughts and the ability to use this awareness
to guide urther actions and thoughts he trait is considered e ible rather than
static; it can be learned and thus evolve t has been postulated that e otional
intelligence is i portant in anaging stress ul situations n surgical residents, it was
ound that high is associated with i proved ob satis action and a predictor o well

being , pathy is i portant or establishing interpersonal relationships and
is e phasi ed as a necessary tool or integrating e otional and cognitive actors t is
a construct o personality and has a relationship with burnout tudies ound negative
correlations between lower scores on e pathy and burnout , owever, the

uestion is whether e pathy protects against the develop ent o burnout or that
e pathy decreases as a result o burnout, analogous to the depersonali ation that is
part o the burnout syndro e

TOOLS TO INCREASE PERSONAL RESILIENCE 
o reduce physician stress and burnout, it is i portant both to reduce stressors

through structural or organi ational interventions and to ocus strategies on the
individuals A personali ed approach to prevent the cul ination o stress into
burnout ight help to increase resilience by e uipping individuals with tools to cope
with stress or e a ple, so e residency curricula are now i ple enting resident
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wellness progra s ind ulness and e otional regulation strategies to anage
stress and enhance sel co passion also loo pro ising in the prevention and

anage ent o burnout owever, ore studies are needed to establish their
i portance

Another personali ed approach could be to select individuals into
anaesthesiology with personalities that are protective against burnout ndividuals
who evaluate stress ul situations as a challenge rather than a threat are ore resilient
to the e perience o stress and hence the develop ent o burnout or e a ple a
recent publication discusses stress appraisal easure ents that could potentially be
used to assess applicants or anesthesiology residency

SUMMARY AND CONCLUSIONS
Anaesthesiology is considered one o the ost stress ul edical specialties
not properly anaged, this occupational stress can lead to negative psychological
conse uences such as burnout and conse uently to a decreased uality o care
o prevent this the occupational stressors o anesthesia should be addressed and

adapted i possible
t has been well established that personality in uences a person s a tude to

unpredictable and di cult situations and oderates coping echanis s or that
reason, stress, personality and their interrelationship a ect anaesthesiologists well
being, ris o burnout and clinical per or ance esiliency and e otional intelligence
can be enhanced; several speci c progra s loo pro ising, although their e ects
still need to be established urther ore, a ention could be given to selecting
people with personality traits that a e the t to handle the stressors o the ob

ore research is needed to identi y personality traits that are help ul in predicting
appraisal o and resiliency to the occupational stress o anaesthesiologists, thereby
enhancing per or ance and reducing the ris o burnout hese traits or subsets o
traits ay be ound in the ig ive personality inventory or other general personality

easures n addition, personality constructs such as e otional intelligence and
e pathy ay potentially be help ul in addressing the proble o occupational stress
and burnout
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STRUCTURED ABSTRACT
Background: he practice o anaesthesia co es with stress the de ands o a
stress ul ob e ceed the resources o an individual, that person ay develop burnout

urnout poses a threat to the ental and physical health o the anaesthesiologist
and there ore also to patient sa ety

Objectives: ndividual di erences in stress appraisal perceived de ands are an
i portant actor in the ris o developing burnout o e plore this possible relation,
we assessed the prevalence o psychological distress and burnout in the utch
anaesthesiologist population, and investigated the in uence o personality traits

Design: Survey study

Setting: ata was collected in the etherlands ro uly until ece ber

Participants: e sent electronic surveys to all practicing  resident and
consultant e bers o the utch Anaesthesia ociety A those,
were returned and could be used or analysis

Main outcome measures: sychological distress, burnout and general personality traits
were assessed using validated utch versions o the eneral ealth uestionnaire

, cut o point ≥ , the aslach urnout nventory and the ig ive
nventory ociode ographic variables and personality traits were entered in

regression odels as predictors or burnout and psychological distress

Results:  sychological distress and burnout were prevalent in and o
respondents, respectively he prevalence o burnout was signi cantly di erent in
resident and consultant anaesthesiologists, vs hi2 ; p < he ost
i portantpersonalitytrait in uencingpsychologicaldistressandburnoutwasneuroticis

ad ; and ad ; respectively

Conclusions: he results o this study show that psychological distress and burnout
have a high prevalence in residents and consultant anaesthesiologists and that they
both are strongly related to personality traits, especially the trait o neuroticis his
suggests that strategies to address the proble o burnout would do well to ocus
at co petence in coping s ills and staying resilient ersonality traits could be ta en
into consideration during the selection o residents n uture longitudinal studies,
the uestion should be addressed how personal and situational actors interact in
the develop ent o burnout
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INTRODUCTION
Anaesthesiologistsdealwithe tre ewor inghours,high ris patientsandsituations,and
an increasingly co ple wor ing environ ent   Although the practice o anaesthesia
can be very stress ul, this does not necessarily ean that an anaesthesiologist e periences
psychological or physiological sy pto s o stress , owever, it is nown ro
psychological research that stress reactions do occur when de ands e ceed resources
tress reactions ani est as behavioural changes, but also as physical or psychological

illness, such as burnout urnout poses a threat to the ental and physical health o
the anaesthesiologist and there ore also to patient sa ety urnout has been de ned as
a syndro e with di ensions o e otional e haustion, depersonali ation and eelings
o reduced personal acco plish ent n psychiatry, the ter depersonali ation is
used to describe an ano aly in sel awareness n  the conte t o burnout, however,
depersonali ation re ers to an increased e otional distance between wor ers and their
clients or patients his a tude ay be the result o e otional e haustion and ay lead
to eelings o reduced personal acco plish ent

he transactional odel o stress, developed by a arus ol an, e phasi es
the active psychological interaction between the stressor and the individual uring
the pri ary appraisal, an individual identi es based on perceived de ands whether
the stressor is a threat or a neutral or a positive challenge n the secondary appraisal,
the individual then chooses how to use his resources to cope hreat appraisal and
coping echanis s ay di er widely between individuals hen individuals have
personality traits that a e the resilient and e uipped with ade uate resources to
address wor related de ands, they are unli ely to ani est sy pto s o burnout

iterature suggests a relation between personality traits and coping strategies
that oderate the develop ent o stress into burnout here ore personality
traits are an i portant ele ent in the process o developing burnout ,

At this o ent, the ig ive odel o personality traits is the ost established
and validated syste used in literature he ig ive traits to describe personality
are neuroticis , e traversion, openness to e perience, conscientiousness, and
agreeableness hese personality traits are considered to be relatively stable in an
individual over ti e and across situations

ntil now, the relationship between personality traits, stress and burnout has
never been studied in anaesthesiologists he only studies on personality traits in
anaesthesiologists used tests which are now considered obsolete or that
reason the role o the ig ive personality traits in anaesthesiologists psychological
distress and burnout is un nown
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he ob ectives o this study are to e a ine the prevalence o psychological
distress and burnout in utch anaesthesiologists and to e plore the relationship
between psychological distress, burnout and personality traits

METHODS
his survey study was approved on April th by the local ethical co i ee
o issie ensgebonden nder oe regio  Arnhe i egen, he etherlands,

hair an dr h uys ans, ethical co i ee nr

Participants
n uly uestionnaires were sent to all consultant and resident e bers

o the utch ociety o Anaesthesia A using the web based progra ad uest
Anony ity was guaranteed ad uest was developed by the epart ent o edical

sychology and the epart ent o nstru ental ervices o the adboud niversity
edical entre on respondents received an electronic re inder a er three
onths ata was collected until ece ber

Measurements
he uestionnaire consisted o ite s, including general sociode ographic
uestions concerning se , age, nu ber o children under , arital status, years

practicing as an anaesthesiologist, subspecialty, and whether the respondent wor s as
a resident or a consultant, in an acade ic or co unity hospital he uestionnaire
also contained several psychological instru ents validated in utch sa ples

Psychological distress 
sychological distress was assessed by the eneral ealth uestionnaire

he consists o uestions re erring to unpleasant and unusual
ental pheno ena and i pair ent o nor al unctioning a ples o uestions

as ed are ave you been able to cope with your proble s lately and id you
have di culty sleeping because o worrying lately   A point i ert scale was used,
ranging ro never to uch ore than usual or each uestion one point was
scored i one o the two least avourable options was chosen A su o scores o
two or ore was considered indicative o psychological distress, which is in line with
reco endations or use in the general population
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Burnout
urnout was easured with the utch version o the aslach urnout nventory

the trechtse urnout chaal he consists o ite s,
such as At the end o the day eel e pty and do not care what happens to

y patients ach ite is scored using a point i ert scale, ranging ro never
to daily   he average score per di ension is calculated e otional e haustion

ite s, depersonali ation ite s, personal acco plish ent ite s   urnout
has been de ned as a co bination o a high score on e otional e haustion and
a high score on depersonalisation, a low score on personal acco plish ent, or
both igh or low scores in one o the di ensions have been de ned as scores
above the 75th percentile or below the th  percentile hese values are e tensively
described in the acco panying anual o the or this study, we used the
table or healthcare wor ers he ronbach s α o the di ensions o the

e otional e haustion, depersonalisation en personal acco plish ent in our
sa ple were , and , respectively, con r ing good internal consistency
o these di ensions o the

Personality traits
e used a utch translation o the ig ive nventory uestionnaire, e a ining

the ve traits in ite s on a point i ert scale he scores are averaged, so the
ini u score per trait is point and the a i u score is points he ve

traits are bipolar and cover a high to low continuu traversion as opposed to
introversion, ite s is associated with ter s such as play ulness, spontaneity,
assertiveness and do inance euroticis as opposed to e otional stability,
ite s is associated with ter s such as nervousness, an iety, oodiness and hostility

penness to e perience as opposed to conventional or conservative, ite s is
associated with ter s such as originality, creativity, non religiousness, independence,
and having broad interests onscientiousness ite s enco passes a variety o
descriptors concerning a person s a tude to wor and achieve ent he last trait is
agreeableness, also nown as altruis as opposed to hostility, ite s his trait is
associated with ualities such as love, e pathy, riendliness and cooperation he

ronbach s α o the di ensions o   the neuroticis , e traversion, openness to
e perience, conscientiousness and agreeableness in our sa ple were , , ,

and , respectively, con r ing good internal consistency o the as well
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Statistical methods
he ann hitney test was used to test or di erences between the unction groups
consultants, residents in case o continuous variables he chi s uare test was used

in case o no inal variables and speci cally the isher e act test in case o two by
two tables

nivariable logistic regression was used to study the di erences in
sociode ographic variables and the personality traits between anaesthesiologists
with and without burnout or psychological distress as easured with the ,
separately o this purpose, categories o a speci c variable were grouped in case o
s all nu bers he crude odds ratios with con dence intervals are
presented

ultivariable logistic regression with orward selection procedures was used
to identi y the variables that contributed independently to the ris o burnout and
psychological distress as easured with the , respectively   e erence values
were chosen arbitrarily; this statistical ethod co pares groups within the variable
with each other and it does not a er which group is chosen as the re erence group

ecause orward selection procedures do not identi y other i portant variables,
probability values or entry into the odel were considered to nd close alternatives
to the variables selected All sociode ographic variables and all personality trait
variables were valid or selection he ad usted s with o the nal burnout

odel and o the nal psychological distress odel are presented   he ad usted
s uare is presented to indicate the total percentage e plained variance in the

outco e and the area under the o the receiver operating characteristic curve A
is presented as a easure o predictive discri ination

n this study we also ai ed to identi y the de ographic variables and the
personality trait variables that are related to each o the three di ensions o burnout,
separately

nivariable linear regression was used to study the in uence o the de ographic
variables and the personality trait variables on each o the three di ensions o
burnout, separately he dependent variable was the speci c di ension o burnout   

he crude regression coe cients with the are presented
Analogous to the ethods described above, ultivariable linear regression with

orward selection procedures was used to identi y the variables that independently
in uence  a speci c di ension o   burnout e erence values were chosen arbitrarily

he ad usted regression coe cients with the o the nal odels are presented
he s uare is presented to indicate the total percentage e plained variance Again,

close alternatives to the nal odels are considered   
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A p value o < was considered statistically signi cant tatistical analyses
were per or ed using A or indows A nstitute nc , ary, , A and

tatistics or indows ersion , orp , Ar on , , A

RESULTS
A total o anaesthesiologists were as ed to participate; uestionnaires
were returned and could be used or analysis esponse rates o consultants
and o residents were in the sa e range and respectively onsultant
anaesthesiologists returned   uestionnaires and resident anaesthesiologists
returned uestionnaires ociode ographic details are presented in table he

ale e ale ratio was , respectively ost o the respondents
were in a relationship, were single and were divorced

or widowed Appro i ately hal o the respondents had children younger than
years o age, he ean age o the respondents was years

Table 1. ociode ographic variables o consultant and resident anaesthesiologists

Total (n=655) Consultants (n=514) Residents (n=141)
Gender
     Male 388 335 53 
     Female 267 179 88 
Age year 31

elationship
     Single 63 34 29 
     arried 567 455 112 
     ivorced 25 25 0

hildren
     Yes 354 317 37 
     No 301 197 104 

ospital
     Academic centre 295 343 171 
     o unity hospital 360 17 124

ata are nu bers and percentages or edians and ranges

ncluding living together; including widowed n ; children beneath the age o
o paring the respondents with the non respondents or se ratio, consultant resident

ratio, and the percentage wor ing in an acade ic centre or co unity hospital, showed that
these ratios were close, indicating that as ar as these variables are concerned we have a
representative sa ple
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able su ari es psychological distress, burnout and personality traits in consultants
and residents all respondents, indicated e periencing psychological distress;

o the consultants and o the residents o signi cant di erences were
ound between consultants and residents nor were di erences ound between

anaesthesiologists working in academic centres and those working in community 
hospitals

n total, o respondents et the prede ned criteria or burnout he
respective values or consultants and residents were and his
di erence was signi cantly di erent hi2 ; p < o signi cant di erences
were ound between en and wo en, whether consultant or resident, nor between
anaesthesiologists wor ing in an acade ic centre or in a co unity hospital

he s all di erences in personality traits between consultants and residents did not
reach statistical signi cance

Table 2. sychological distress, burnout and personality traits in consultant and resident
anaesthesiologists

Total (n=655) Consultants (n=514) Residents (n=141)
n (%) mean (SD) n (%) mean (SD) n (%) mean (SD)

Psychological distress 
yes

(GHQ-12)

258 206 52

Burnout (UBOS-C) yes 118 102 16
    otional
e haustion

epersonalisation
    Personal 
acco plish ent
Personality traits 
(Big Five)

    euroticis
    traversion
    penness to
e perience
    Agreeableness

onscientiousness

general health uestionnaire with cut o point  ; standard deviation
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able shows the crude and the ad usted odds ratios with o the
sociode ographic variables and the personality traits in uencing  psychological
distress and burnout lease note that in a univariable crude analysis variables are
analysed in isolation and that the re erence values chosen are arbitrarily divorced,
having no children and being a resident n a ultivariable analysis all variables are
analysed together

he personality trait neuroticis is the ost i portant actor positively
in uencing the presence o psychological distress, so neuroticis is a ris actor

ther relevant, but less i portant, actors are having children and the personality
trait openness ultivariable logistic regression with selection procedure was used   

he ad usted 2 o the ultivariable odel was , indicating that o the
observed variability could be e plained by this odel he area under the curve
was , indicating a good discri inatory power o the nal odel

euroticis again is the ost i portant actor positively in uencing the
presence o burnout, so neuroticis is a ris actor rotective personality traits are
e traversion and agreeableness ociode ographic variables did not have an e ect

ultivariable logistic regression with selection procedure was used he ad usted 2

o the ultivariable odel was , indicating that o the observed variability
could be e plained by this odel he area under the curve was , indicating
a good discri inatory power o the nal odel   
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Table 3. ociode ographic variables and personality traits in uencing  psychological distress
and burnout

Psychological distress (GHQ-12) Burnout (UBOS-C)
univariable analysis multivariable 

analysis
univariable 

analysis
multivariable 

analysis
ORcrude (95%CI) ORadj (95%CI) ORcrude (95%CI) ORadj (95%CI)

Sociodemographics
Gender - -
    Male ; ;
    Female re erence re erence
Age years ; - ; -

elationship -
    Single ; ; ;
    arried ; ; ;
    ivorced re erence re erence re erence

hildren -
    Yes ; ; ;
    No re erence re erence re erence

unction -
    Consultant ; - ;
    Resident re erence re erence
Personality traits

euroticis ; ; ; ;
Extraversion ; - ; ;

penness ; ; ; ;
Agreeableness ; - ; ;

onscientiousness ; - ; -

nivariable logistic regression and ultivariable logistic regression with selection procedure
was used; , odds ratio; crude, univariable odel;  ad , ad usted or all other variables in
the odel;  , con dence interval; , not selected; , eneral ealth uestionnaire
with cut o point including living together; including widowed n ; children
younger than years o age lease note that in the univariable analysis variables are ta en
in consideration in isolation, the re erence values chosen are arbitrarily divorced, having no
children and being a resident hereas in the ultivariable analysis all variables together are
ta en in consideration he ad usted 2 o the nal odel o and o burnout was
and respectively
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able presents the crude and the ad usted regression coe cients with o the
de ographic variables and the personality traits in uencing the three di ensions o
burnout otional e haustion is independently related to neuroticis , e traversion
and openness ociode ographic variables had no e ect All ve personality traits
and also three sociode ographic variables gender, age and being a consultant were
independently related to depersonali ation ersonal acco plish ent is related to
all ve personality traits and one sociode ographic variable having a relationship

the ve personality traits, neuroticis is the ost i portant ris actor  or the
three di ensions o burnout ogistic regression with selection procedure was used

he observed variability 2 e plained by these three ultivariable odels was ,
and , respectively
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DISCUSSION  
he proble o psychological distress and burnout has been ac nowledged in our

literature or over years and the present study proves that the proble still needs
a ention o our nowledge this is the rst study relating both psychological distress
and burnout to personality traits in anaesthesiologists

ur results indicate that there is a high prevalence o psychological distress in
our sa ple o utch consultant and resident anaesthesiologists his eans
that a signi cant proportion e periences unpleasant and unusual ental pheno ena
and i pair ent o nor al unctioning his percentage is appro i ately double that
o the general population but co pares with the percentage in rst line
health care wor ers in the etherlands

he prevalence o burnout in the total study group was , which is on the low
side o the burnout in anaesthesiologists as reported in previous uropean
publications , , ,

hen interpreting this result, it is i portant to realise that the prevalence o
burnout in the general utch population is   his is a ongst the lowest o urope
according to a utch report ro which co pared utch general occupational
burnout to uropean gures Another interesting aspect o these studies is that
they reported an increased prevalence o burnout in residents , his is in
contrast to the result o the present study, in which burnout was less prevalent in
residents than in consultants   

ro a study per or ed by a utch insurance co pany a ong utch general
practitioners it is nown that not all doctors with burnout sy pto s see help or
stop wor ing these ndings are also applicable to the utch anaesthesiologist
population it ay very well be the case that colleagues e periencing sy pto s o
burnout eep on wor ing and potentially pose a threat to their own ental and
physical health as well as to patient sa ety

hen all variables sociode ographic and personality are ta en into
consideration, our ultivariable analysis showed neuroticis to be the ost
i portant actor increasing the ris or presence o psychological distress
and presence o burnout traversion was the ost i portant protective
actor or burnout   eing a resident or a consultant did not i prove the
nal odel

his co pares with studies in the general population eople who score high
on neuroticis tend to have an increased susceptibility to their environ ent, a
tendency to be an ious and insecure, and a high per or ance drive   his predisposes
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the towards developing burnout eople who score high on e traversion tend to
see interactions with other people, and this ay help counteract the process o
depersonali ation hey also tend to appraise proble s in a positive way, which
reduces stress and there ore ris o burnout

ndividuals with certain personality types ay choose or high stress
occupations, so doctors who choose to pursue a career in anaesthesia ight have
personality traits that a e the t or the speci c stress ul de ands o the ob and
hence reduce the chance o developing burnout n the other hand, stress will be
e perienced ore intensely by individuals with certain personality traits and hence
will predispose the or developing burnout o e studies indeed suggest that certain
personalities tend to choose certain edical specialties , Anaesthesiologists
have or e a ple been reported as ore intelligent, sel su cient, do inant, tense,
and introverted co pared to general practitioners

ersonality traits are i portant in burnout and psychological distress, and
they are considered to be stable in ti e and hard to change here ore, strategies to
address these proble s can be ocused on rein orcing the coping strategies o the
individual ducational progra es should be directed at personal co petence and
staying resilient besides pro essional nowledge and s ills t has or e a ple been
suggested to teach trainee anaesthesiologists certain bene cial coping styles Also
personality testing ay be used in selection o residents to reduce burnout in uture
anaesthesiologists urther ore it  is reco ended to educate colleagues about
recogni ing sy pto s indicating burnout, such as a detached and cynical a tude
towards patients and co wor ers

A reason o concern in our study could be the response rate o i ilar
studies report response rates o n these studies response rates were
inversely related to the nu ber o participants addressed , , , , ur
response rate o co pares with the  ean response rate o ound in a

eta analysis o internet based surveys he authors o this eta analysis also
e phasi e that the representativeness o a sa ple is uch ore i portant than the
response rate obtained ur data proved to be representative or sociode ographic
variables which argues in avour o the pre ise that no responder bias has occurred
It can be argued that anaesthesiologists who are burnout may tend not to react on 
pro essional e ails nor ll out wor related uestionnaires owever, the reverse

ay also be true, burnout anaesthesiologists ay be eager to share data to call
a ention to their situation ven i selection bias had occurred, the high prevalence
o especially psychological distress will still be very disturbing



Psychological distress, burnout and personality traits in dutch anaesthesiologists: a survey

113   

4 B

n uture longitudinal studies, the uestion should be addressed how personal
and situational actors interact in the co ple process o the develop ent o
burnout onsidering coping strategies would be interesting in this perspective
Also the relation between burnout and sic leave, suicide rate, critical incidents and
substance abuse should be urther studied his nowledge could then be used to
develop speci c strategies to reduce anaesthesiologist burnout

urther ore is uture research needed ai ed at de ning which speci c
personality traits are desired or aspiring anaesthesiologists because the ig ive
personality traits is an instru ent assessing general personality traits

e conclude that in anaesthesiologists personality traits are strongly related
to the presence or absence o psychological distress and burnout, with neuroticis
as the ost i portant trait in uencing the presence o psychological distress and
burnout, a ing it an i portant ris actor
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ear ditor,
e would li e to than apa et al or showing interest in our article

sychological distress, burnout and personality traits in utch anaesthesiologists
and or ac nowledging in their le er to the editor our e orts to raise awareness
about burnout in anaesthesiologists through our wor hey ca e orward with
so e interesting contributions, which we would li e to address in this response

ndeed our results show a lower prevalence o burnout in utch
anaesthesiologists co pared to other uropean countries ur paper pointed out
that prevalence o burnout in the general utch population rates a ongst the lowest
o urope t would be ere speculation to discuss e planations, which could be
as iscellaneous as  research ethodological reasons, li e the uestionnaires or
sa ple selection bias, or social or organi ational actors As to the la er it would
certainly be interesting to co pare wor related stressors and actors causing
satis action which are protective against burnout between countries in a ulti
national study e recently sub i ed a second paper that includes an analysis o
the i portance o wor related stressors and actors causing satis action in the daily
li e o the anaesthesiologist ob satis action was related to good relationships with
patients and a ilies and being appreciated by colleagues

apa et al argue that personality traits ay not be wri en in stone, as once
thought in psychological theory, and that individuals can evolve during their wor li e

hey urther state that or this reason, individuals should not be e cluded on basis
o personality tests indicating they ay be at ris or developing burnout ndeed
it is nown that or e a ple the general personality trait o neuroticis tends to
gradually di inish over li e Also people e perience personal growth and develop
during their pro essional li e, but the ease in which they naturally adopt stress
relieving strategies or learn psychological eans to regulate stress will be dependent
on the type o person they are to begin with , o individual susceptibility re ains
an i portant actor in the develop ent o burnout course as an instru ent o
selection, the ig ive personality trait odel ay be too general to use in the
selection o uture anaesthesiologists, let alone e clude the ro the training
progra ore re ned personality constructs are needed in that respect denti ying
those constructs is a eld o research which ay yield results we can use, together
with other instru ents, to select people best suited or the inherent and uni ue
characteristics that a es anaesthesia stress ul

e endorse the positive e ects ind ulness ased tress eduction progra s
can have on stress anage ent and burnout develop ent   raining in holistic sel
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care activities such as the introduction o li e coaches and ind ulness editation
can be ost valuable he sa e holds or anagerial interventions such as li ited
caseloads and restructuring organi ations to opti ally support hu an develop ent

n conclusion, burnout anage ent depends, as apa et al also indicate, both
on organi ational and on individual actors o address the i portant proble o
burnout in our pro ession we see three possible points o engage ent irst, ade uate
selection o people who t the de ands o the ob, in which personality assess ent

ay contribute econd, analysis o and conse uent adaption o wor related
stressors and actors causing satis action And third, teaching anaesthesiologists
stress relieving,  and burnout preventing strategies

e loo orward to uture publications ro our colleagues in this i portant
eld o research and would be willing to participate in a ultinational endeavor

to identi y personal and organi ational ris actors which can be used in the ba le
against burnout
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STRUCTURED ABSTRACT
Background Anaesthesiology is a stress ul edical specialty he reaction to stress
is constituted by behavioral, psychological and physiological co ponents hronic
physiological stress can have negative conse uences or health

Objectives: irst, we hypothesi ed that chronic physiological stress is higher or both
beginning and late career consultant anaesthesiologists econd, we hypothesi ed
that individuals high in e otional intelligence endure lower physiological stress

Design ross sectional bio ar er and survey study

Setting articipants were recruited during the ay annual eeting o the
utch Anaesthesia ociety

Participants the colleagues that a ended the eeting a total o
ale e ale participated in the study the study participants
were consultant anaesthesiologists and were resident

anaesthesiologists clusion criteria were endocrine disorders and not
having enough hair Also e perience o a recent a or li e event led to e clusion or
analysis o our hypotheses

Main outcome measures hronic physiological stress was easured by hair cortisol
concentration otional intelligence was assessed using a validated utch version o
the rait otional ntelligence uestionnaire As secondary easures, psychological
sources o stress were assessed using validated utch versions o the ho e wor
inter erence and the e ort reward i balance uestionnaires

Results n support o ypothesis , hair cortisol concentration was highest a ong
beginning and late career consultant anaesthesiologists uadratic e ect b ,

, t , p , 2 his nonlinear pa ern was not irrored by sel
reported sources o psychological stress ur results re uted ypothesis , we ound
no evidence or a relationship between e otional intelligence and physiological
stress

Conclusions n the early and later phases o an anaesthesiologist s career
physiological chronic stress is higher than in the iddle o the career et, this
physiological response could not be e plained ro nown sources o psychological
stress e discuss these ndings against the bac ground o ey di erences between
physiological stress vs psychological stress
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INTRODUCTION
Anaesthesiology is considered a stress ul edical specialty Anaesthesiologists
wor long and unpredictable hours and o en have to per or under ti e pressure
in situations that are potentially li e threatening or the patient , hen an
individual is repeatedly or continuously e posed to stress that individual is assu ed
to be e posed to chronic stress n stress theories, the reaction to stress is assu ed
to be co posed o behavioral, psychological and physiological co ponents nitially,
these reactions are adaptive in that they help the individual to cope with the stress

owever when these reactions are sustained, as happens in chronic stress, they
negatively a ect ental and physical health

n anaesthesiologists, behavioral conse uences o chronic stress are, or
e a ple, poor per or ance at wor and a higher ris or addiction o s o ing, alcohol
or drugs sychological conse uences include ob dissatis action and sy pto s o
burnout and depression , hysiological conse uences include increased a ounts
o catechola ines and glucocorticosteroids such as cortisol hese can cause various
negative outco es, such as higher ris or hypertension, coronary artery disease,
peptic disease, atherosclerosis, and obesity Also, chronic stress increases people s
susceptibility to in ections his wear and tear that the body e periences because o
repeated physiological responses to psychosocial stress, is nown as allostatic load

Work-related stress has also in anaesthesiologists been shown to be associated 
with elevated levels o cortisol ecent ethodological develop ents allow
researchers to easure cortisol in hair, rather than in plas a, urine, or saliva

ecause in growing hair at any given ti e deposits o cortisol are proportional to
circulating cortisol, hair cortisol concentration can retrospectively be used as a
biological easure o chronic stress and allostatic load

 revious research suggests that or beginning consultants in anaesthesia stress
is high, ostly because o having to wor unsupervised or having to wor with too li le
pro essional support he eeling to have to prove onesel ay add to this stress ,

n the other hand it has been suggested that the pro ession is also relatively stress ul at
the end o the career, as older adults have ore di culty dealing with long and irregular
wor ing hours and eeping up with an ever advancing wor environ ent ,

ot all individuals are e ually li ely to su er ro stress he negative
e otions that are released by stress can a ect the ability to cope with the de ands
o the situation rior research suggests that e otional intelligence , a personality
trait, a ects the way people control and anage these e otions hus, oderates
the appraisal and e perience o stress ndeed several studies ound that stress
responses were a enuated in individuals high in ,
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e hypothesi ed rstly Anaesthesiologists at the beginning or end o their
consulting careers will e perience higher levels o chronic stress, as indicated by hair
cortisol concentration, than an individual in the iddle o his career he relationship
between and e perience will there ore have a shape econdly high level o
e otional intelligence is negatively related to chronic stress as indicated by

esides testing these hypotheses, we also e plored how di erent sources o stress
vary over the career span, potentially e plaining variation in peci cally, we
e a ined the i balance between wor related e ort and wor related reward Also,
we e a ined the possible inter erence o the ho e situation on the wor situation

METHODS
Human rights protection

ri en in or ed consent o the participants was as ed and obtained thical
approval or this study thical o i ee was provided by the local
ethical co i ee o issie ensgebonden nder oe regio  Arnhe i egen,
chairperson ro dr e hui en on April

Study design and variables
his study has a cross sectional design he ain predictor variables were wor

e perience in years and trait e otional intelligence he ain outco e variable
was the concentration o cortisol in hair, a physiological easure o chronic stress

he secondary outco e variables were e ort reward i balance and ho e wor
inter erence, which are potential psychological sources o stress All ain predictors
and outco es were treated as continuous variables

Setting and participants
e obtained a sa ple o anaesthesiologists ro a endees o the ay annual
eeting o the utch Anaesthesia ociety hey were either as ed to participate in

the study, or spontaneously volunteered A endees were in or ed o the study by
the society s chair at the plenary beginning o the eeting

Exclusion criteria
nsu cient hair on the bac o the scalp ushing syndro e, Addison s disease or

diabetes   perience o a a or li e event in the last three onths because
the subse uent is not distinguishable ro caused by chronic stress

s are or e a ple loss o a loved one, loss o ob, a serious illness or in ury,
arriage or divorce or beco ing a parent
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Measurement
e ographic in or ation such as age, gender, position and type o hospital, was

as ed via a uestionnaire or e perience was easured in years , either as a
resident or as a consultant he uestionnaire included a brie e planation o s,
and included an open ended uestion that as ed about any s in the past three

onths articipants responses were later coded according to prede ned criteria
ortisol concentration was easured ro the pro i al c o a sa ple o hair

he sa ples contained hairs and were cut ro the verte o the scalp by a
pro essional hair artist As hair grows appro i ately c per onth, the pro i al
c s o hair correspond with the last onths n a laboratory, the hair was inced,
cortisol was e tracted, and cortisol levels were deter ined by li uid chro atography

ass spectroscopy or the e act procedure see appendi
o easure e otional intelligence we used a validated utch version o the

rait otional ntelligence uestionnaire, short or ue rait otional
ntelligence captures a set o a ect related traits, which are sca ered throughout

the ve di ensions o the ig ive odel o personality he ue easures
in di ensions on a i ert scale ell being ite s , el control ite s ,
otionality ite s and ociability ite s and also provides a total score ,

ronbach α s in our sa ple were , , , and respectively and
there ore acceptable

o e plore nown sources o wor related stress we used the short or o
the ort eward balance uestionnaire o assess the i balance between
e ort and reward, it is co only advised to calculate their ratio A nu ber close to
ero indicates a avorable condition low ort high eward and a nu ber above

one signi es an un avorable condition high ort low eward , he ort
and eward scales ite s, i ert scale o the showed acceptable internal
consistency with Cronbach α s o and respectively o e plore possible
in uence ste ing ro the ho e situation on wor stress, we assessed ho e
wor inter erence using the urvey or o e nteraction i e en

uestionnaire te s, i ert scale he scale or positive o e or
inter erence and the scale or negative showed acceptable internal
consistency with Cronbach α s o and respectively

Statistical procedures
o test ypothesis , we carried out uadratic regression analysis, which can be used

to test hypotheses that involve a shaped relation between two variables Also
uadratic regression does not re uire to discreti e years o e perience, which would be
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associated with less statistical power and an increased chance o nding alse positives
uadratic regression is di erent ro linear regression, in that the regression

e uation includes not only a linear ter b1*x but also a uadratic ter b2*x2 or the
predictor o interest e included years o e perience linear and years o e perience

uadratic as our predictors air cortisol concentration was the ain outco e
variable; we included se du y coded as a covariate As ypothesis applied
to consultants, consultants and residents were analy ed separately

o test ypothesis , we carried out linear regression analysis in the ull sa ple,
with as the ain predictor variable Again, was the ain outco e variable;
we corrected or se

inally, in an e ploratory ashion, we e a ined whether e ort reward
i balance and ho e wor inter erence behave in the sa e way as hat is, we
used years o e perience to predict these two secondary outco e variables

ub ects who had issing data on were e cluded ro analysis he very
ew issing data points ro the , and uestionnaires e g , because

sub ects s ipped an ite were dealt with as advised by the respective user anuals
here were no issing sociode ographic data

tatistical analysis and data visuali ation was done in version ,
tudio nc, ienna Austria

Study size
Hypotheses 1: ased on si ulations with the proposed statistical odel
intercept β e perience β e perience2 , then orβ , power is reached
at n Hypotheses 2 ased on si ulations with the proposed statistical odel

intercept β , then or β , power is reached at n

Bias
e pre registered our hypotheses and analyses plan at www aspredicted org

registration be ore we started data collection All data uestionnaires
and values were entered by research assistants in a certi ed electronic database

astor www castoredc co he database was loc ed a er data entry and was
chec ed by another research assistant ub ecs either rando ly participated or were
rando ly recruited by research assistants he lin to the per anent data storage is
available ro the corresponding author on reasonable re uest All easures in this
study are reported in this paper
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RESULTS
Descriptive data of participants 
able presents the sociode ographic details o our sa ple the resident

and consultant anaesthesiologists that a ended the eeting, a total o
colleagues ale e ale agreed and was eligible to participate in the study
About o residents co pared to o the consultants reported a in the
past three onths hese were e cluded ro all analyses reported below

Table 1. ociode ographic variables o our sa ple o consultant and resident anaesthesiologists

Total (n=184) Consultants (n=123) Residents (n=61)
Gender
     Male 70 52 , 18 
Age 45 30

elationship
     Single 14 , 7 7 
     arried n relationship 164 110 54 
     ivorced 6 6

hildren
     Yes 95 76 18 

a or i e vent
     Yes 39 24 15 ,

ospital
     Academic centre 94 , 45 49 
     eneral hospital 57 47 10
     o unity hospital 31 29 2
     pecialty hospital 1 , 1
     Private clinic 1 1

ull ti e percentage 90 90 90
ight shi s

     yes 140 107 33

ata are nu bers and percentages or edians and ranges

ncluding widowed n ; hildren beneath the age o ; n last three onths

OUTCOME DATA 
able shows the ean values or hair cortisol concentrations, the rait otional
ntelligence uestionnaire and the o e or nter erence and ort eward

balance uestionnaires n si consultants, the uality o the hair sa ple was
insu cient to easure
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Table 2. air ortisol oncentration, rait otional ntelligence, o e wor inter erence and
ort eward balance in our sa ple o consultant and resident anaesthesiologists

Total (n=184) Consultants Residents
p ol g n n               n

     otal group
     a or i e vent
     o a or i e vent

uestionnaires n n               n
otal
ubdi ensions o

     ellbeing
     el ontrol
     otionality
     ociabilty

o e or inter erence  
     ositive
     egative

ort eward balance
     eward
     ort
     ort reward ratio

ata are eans and

air ortisol oncentration rait otional ntelligence he discrepancy between the
nu ber o participants in easure ent and uestionnaires is e plained in the results section

n very e perienced consultants we ound a s all cluster o sa ples with
above p ol g, bordering the upper li it or healthy individuals reported

in literature Although these sa ples could be considered outliers, we chose to
include the in our analysis because as one o those cases e perienced an it
cannot be ruled out that in this category these high values o are indicative o
e perienced stress he sub ect who reported an was o course e cluded ro
analysis o our ain hypotheses ne case concerned a retired anaesthesiologist and
was not included in urther analysis n the resident group there was one outlier o

p ol g e suspect this ay be a presentation o cortisol hyper synthesis
his case was not included in urther analysis
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MAIN RESULTS
Hypothesis 1: Years of experience and hair cortisol concentration
A ong consultants, our analysis yielded a signi cant linear e ect o years o
e perience, b , , t , p and, as predicted, a signi cant

uadratic e ect b , , t , p igure he e ect o se was
not signi cant b , , t , p ogether, these predictors e plained

o the total variance in n support o ypothesis , was higher both
at the beginning and at the end o consultant anaesthesiologists career peci cally,
according to our statistical odel, was lowest a er years o wor e perience
as a consultant e t, we e a ined whether our ain nding regarding ypothesis

was robust to including several control variables that ay have plausibly a ected
or e a ple, hair washing re uency did not have a signi cant in uence able

his analysis suggests that the uadratic e ect o years o e perience, which we
hypothesi ed and ound, was not an arte act o any o these potential con ounders
As entioned above, several consultants had substantially higher than the
others hus, to e plore whether our ain nding regarding ypothesis depended
on these participants, we repeated our analysis a er e cluding those participants
ro our sa ple n this analysis, there was no  signi cant linear b , , t

, p , nor a signi cant uadratic e ect b , , t , p ,
o years o e perience e return to this nding in the iscussion

A ong residents, there was no relationship between years o e perience and
, nor any in uence o se t s < , p s > igure

Figure 1. air ortisol oncentration o resident and consultant anaesthesiologists
plo ed against e perience
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Table 3. esults ro robustness analysis hypothesis

Term b SE t P
e ale

Dyed hair

ntense transpiration

air product use

air washing re uency

less than once per wee baseline

ti es per wee

ti es per wee

ti es per wee

orticosteroid use

ears o e perience linear

ears o e perience uadratic

Hypothesis 2: Trait emotional intelligence and hair cortisol
e ound no support or our hypothesis, as trait e otional intelligence did not

signi cantly predict hair cortisol b , , t , p he e ect o se
was again not signi cant either b , , t , p

Other analyses
o e plore potential e planations or the pa ern we ound or consultants, we

e a ined how sources o stress vary in relation to years o e perience igure
hen using the e ort reward ratio as an outco e variable in consultants, we ound

there was no signi cant linear e ect o years o e perience b , , t , p
ut again, as gure shows, there was a signi cant uadratic e ect o years

o e perience b , , t , p peci cally, according to our
statistical odel, e ort reward i balance pea ed at years o wor e perience
as a consultant e ound no e ect o se b , , t , p

hese predictors together e plained o the total variance in e ort reward ratio
or residents, we ound that indicated e ort reward ratio linearly increased during

training b ,   , t , p his odel e plained o the total
variance in e ort reward ratio

n separate analyses we e plored chronic stress originating ro the ho e
situation a ong consultants by using positive and negative as outco e
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variables n neither analysis, we ound signi cant linear nor uadratic e ects o
years o e perience ts < , ps >

Figure 2. he e ort reward ratio o resident and consultant anaesthesiologists plo ed against
e perience

DISCUSSION
o our nowledge this is the rst study e a ining hair cortisol concentration

in anaesthesiologists he ean values or we ound in anaesthesiologists
co pare avourably to in individuals su ering ro chronic stressors reported
in literature owever, in our sa ple, several consultants in the beginning and
later phases o their career did show high levels o , indicating chronic stress and
allostatic load ecause o these individuals high values we ound a curvilinear
relationship between and years o e perience in consultant anaesthesiologists

his nding suggested that, on average, chronic physiological stress was relatively
high in the beginning o the career, then decreased until appro i ately years o
wor e perience, and then increased again

A curvilinear relationship between age and has previously been reported
in the literature n a sa ple with ages ranging ro years was ound to be
higher in both young children and seniors n the other hand a eta analysis
showed only to have a s all positive linear correlation to age e ound
a signi cant curvilinear e ect predicting o variance in a sa ple with a uch
s aller age range or this reason, we believe our nding is not an arte act o
co only ound relationships between age and ather, we suggest that the
e ect we ound is due to variation in wor e perience n line with this idea another
study ound higher allostatic load towards the end o people s careers

n residents the e ort reward ratio increased during the years o training, while
in consultants we ound a curvilinear relationship between e ort reward ratio and
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years o e perience ntriguingly, and by contrast to our ndings regarding , this
source o perceived psychological stress pea ed a ong id career consultants, when
they had appro i ately years o wor e perience as a consultant peculatively,
this nding can be e plained ro the act that id li e ay be a period where one
reali es a sense o ti e li itation and a uture that is not any ore one o unli ited
possibilities owever, people generally tend to beco e ore positive when
they transition into older adulthood due to prioriti ing di erent goals rather than
see ing new e periences or this reason, it a es sense that e ort reward
balance i proves again a ong late career anaesthesiologists

e did not nd the hypothesi ed relationship between trait e otional
intelligence and either did we nd a strong relationship between chronic
physiological stress as indicated by and psychological stress as indicated by e ort
reward i balance he discrepancy between easures o physiological stress and
psychological stress or personality see s to be counterintuitive owever we should
note that dissociations between bio ar er easures o stress and sel reported

easures o stress and or personality are re uently reported in the literature
An e planation could be that, by contrast to psychological stress, physiological stress
does not per se have a positive or a negative evaluation ndeed, so e individuals
psychologically thrive under stress, while others perish his idea is consistent
with our earlier wor , in which we ound substantial individual di erences in the way
anaesthesiologists appraised wor related stressors

t also ight be the case that so e individuals with personality traits that
predispose or e perience o psychological stress, have blunted cortisol responses

, easoning along these lines would ean that, in so e individuals, a low
could indicate physiological stress as well ther possible reasons or the discrepancy
between physiological and psychological stress could be related to biases concerning

uestionnaires, such as recall bias and social desirability bias owever this
would ean that personalities with blunted cortisol responses and recall bias and
or social desirability bias should pea id career a ong anaesthesiologists, which
see s i plausible

An i portant li itation to our study is, as entioned, that the relationship
between and career phase depended on a s all nu ber o anaesthesiologists
who had high A second a or li itation o the study is the lac o a control
group, or e a ple, a sa ple o physicians ro another specialty and ro the
general population hird, because our study has a cross sectional design, we
cannot a e strict causal clai s ecause o these li itations, our ndings ust be
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interpreted cautiously A strength o our study is that data obtained ro the utch
Anaesthesia ociety showed that the con erence a endees who participated in the
study, were not so di erent ro non participating a endees hey were si ilar in
consultant to resident ratio, and were si ilar in ter s o the type o hospitals they
wor ed at owever, the ale to e ale ratio was di erent; relatively ore e ale
colleagues participated his is probably caused by that con erence a endees could
only participate i they had > c o hair espite this last di erence, we nd that as ar
as these variables are concerned, our study participants constitute a representative
sa ple o a endees, which constituted a signi cant part o utch anaesthesiologists
A urther strength o our study is that all sa ples and easure ents were ta en in
the sa e short period o ti e and by that public a or li e events are eli inated or
shared Also, we e a ined the in uence o ho e on wor stress and by that ade
it plausible the stress we easured to be caused by wor inally , the

ethod o deter inations we used is considered a gold standard because o its
preciseness

ecause health status is related to allostatic load, uture studies should be
ai ed at uanti ying allostatic load and subse uent ental and physiological health
status in anaesthesiologists ,   should be used as one o the para eters
o allostatic load and actors li e age, se , career phase, perceived wor stress and

oderation by personality should be ta en into account
n su ary, ost anaesthesiologists show low physiological stress owever,

so e do show high hair cortisol values, and these see to especially occur late
in anaesthesiologists careers he physiological stress response is not necessarily

irrored by psychological stress e g , due to an un avorable e ort reward ratio
his nding suggests that the negative health conse uences o chronic physiological

stress ight go unnoticed because they are not always acco panied by negatively
perceived psychological stress
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Appendix 1: Sample preparation and LC-MS/MS method for cortisol in hair samples.

was analy ed by a er grinding hair sa ples ollowed by e traction
A nine point calibration series was prepared ig a Aldrich , ali uo ed

and stored at until analysis very run one ali uot per calibration point was
used alibrators, in house s as well as sa ples were prepared in duplicate

air was washed in dichloro ethane and dried t was weighed, i ersed in
ethanol and internal standard 13C3 sosciences, ing o russia, A was

added be ore grinding i er ill or hours at h and subse uent
overnight incubation on a rotation wheel herea er cortisol was e tracted ro the
supernatant by  supported li uid e traction using l iotage solute colu ns and
solid phase e traction using asis cc cartridges aters orp olu ns were
pre e uilibrated  with ethanol isopropanol and subse uently washed
with A er application o the sa ple, colu ns were washed ti es with

, l water or ic acid,  ti es with ethanol ,
l ethanol water and l ethanol water

he eluate ethanol isopropanol   was dried under a strea o 2

gas, reconstituted in ethanol and in ected into an Agilent
echnologies n nity syste Agilent echnologies, anta lara, A

e uipped with a μ analytical colu n aters orp at
obile phase A ethanol water or ic

acid and ethanol water or ic acid were
run in a gradient in he gradient progra was as ollows tart gradient

A or in; then to A in in; ollowed by a gradient in in
to and a subse uent gradient in in to to re ain such or in and
therea er to A in in and re ain such or in etention ti e was

in with a total run ti e o inutes
An Agilent tande ass spectro eter Agilent echnologies was

operated in the electrospray positive ion ode, with a capillary voltage ,  
rag entor voltage , sheath gas te perature and gas te perature

with 2 collision gas wo ass transitions were onitored or both cortisol and
its internal standard he rst transition was used or uanti cation, the second or
con r ation he transitions > , collision energy between brac ets   and
dwell ti e were > e and > e or s ;

> e and > e or 13C3

on suppression was assessed by continuous in usion o the cortisol internal
standard and the abundance was co pared between a hair atri and obile phase
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at the retention ti e o the steroid or cortisol this was , ithin and between
assay i precision was , and , respectively at a level o , p ol g assessed
by adapted protocol with a ho ogeneous hair sa ple and based at duplicate

easure ents n ; the was assessed ro diluted pooled hair sa ples at
the esti ated concentration by between assay repeated easure ents n and
de ned as lowest value with an inter assay o and less than bias ro
the undiluted sa ple and was , p ol g ecovery o cortisol was calculated ro
an addition e peri ent in  pooled hair sa ples addition o n ol and
was between
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ear ditor,
e than ha ta et al or showing interest in our paper hronic stress indicated

by hair cortisol concentration in anaesthesiologists and its relationship to wor
e perience and e otional intelligence and or ac nowledging the i portance o
occupational wellbeing o anaesthesiologists n their le er, ha ta et al wondered
whether e tre e or s o physical e ercise or the use o rela ation techni ues, such
as yoga or ind ulness, were characteristic o the respective high and low values o
hair cortisol concentration that we observed

n our study, we did not collect data on participants physical activity habits, nor
on other leisure ti e activities o, we cannot answer ha ta et al s uestion directly

owever, we agree that a ore detailed loo into the e tre e values in our sa ple
could be in or ative e did not observe e tre ely low values o ; in act, ost
participants displayed low owever, two early career consultants and two late
career consultants showed relatively high values > p ol g; igure

oth early career consultants, who displayed high , were under and
e ale oth wor ed o a ullti e ob in a general or co unity hospital
hey spent at least o their wor ti e doing clinical wor oth had a partner and

had children living at ho e hey reported a odest a ount o negative ho e wor
inter erence; nevertheless, or both, ho e wor inter erence was high co pared
to other consultants in our cohort ≥87th percentile oth were part o the

inority o our sa ple that did not wor night shi s
oth late career consultants, who displayed high , were over ne was

ale, the other was e ale oth wor ed ullti e in a general hospital and spent
at least o their wor ti e doing clinical wor oth had a partner; neither
had children living at ho e hey reported s all a ounts o negative ho e wor
inter erence th percentile oth wor ed night shi s

Although these characteri ations are not unco on or others in their age
group, they are consistent with the possibility that high levels in our sa ple
ste ed ro an intersection o wor characteristics, ho e situation, career phase,
and physiological characteristics e g , sensitivity o the hypothala ic pituitary
adrenal a is hat said, we cannot rule out ha ta et al s novel hypothesis that high

values ay also be lin ed to e tre e or s o physical activity
n their le er, ha ta et al suggest that a culture o e tre e physical activity

see s to be deeply e bedded in the anaesthesia co unity erhaps they are
correct though we wor in a di erent region than ha ta et al , we too now any
anecdotes o anaesthesiologists who engage in e tre e activities, such as scuba
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diving, s ydiving, para gliding, itesur ng, racing or artial arts Another e a ple
would be our Australian colleague ichard arris an e perienced cave diver, who
played a pivotal role in the hailand cave rescue As these are anecdotes,
rather than evidence o a pa ern, we agree with ha ta et al that ore research in
this area is needed, to bene t anaesthesiologists well being, which is i portant or
patients as well

Figure 1. air cortisol concentration as a unction o years o e perience as a consultant
anaesthesiologist lue triangles indicate the two early career consultants described in this
le er; red s uares indicate the two late career consultants
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GENERAL DISCUSSION
n the ollowing chapter, rst the general ai and the research uestions o this thesis

are reviewed ubse uently the ain ndings o this thesis and their i plications are
discussed hen ethodological issues related to our research and uture research
perspectives are considered inally, and returning to the general ai , this chapter
will conclude with a pro le o personality characteristics that would be advantageous
or the well balanced anaesthesiologist or coping with stress and staying resilient

GENERAL AIM AND RESEARCH QUESTIONS
he ob ective o this thesis is to identi y personality traits or co bination o personality

traits that are advantageous in the stress ul high de and high sta es anaesthesia
environ ent o eet this general ai , our research uestions were or ulated

hat is the e isting nowledge concerning personality in anaesthesiologists s
there a relationship between personality and stressor appraisal in anaesthesiologists

ow signi cant is the chronic stress response in anaesthesiologists s there a
relationship between personality and chronic stress response in anaesthesiologists

nchapter wereviewedtheliteratureo e isting nowledgeo anaesthesiologists
personality he ndings o the di erent studies were synthesi ed in ter s o the  ive
actor odel hen in chapter we e plored the relationship between stress

appraisal and personality in a sa ple o anaesthesiologists n chapters and we
e a ined the occurrence o chronic psychological and physiological stress response
in anaesthesiologists inally in chapters and , we e plored the relationships o
psychological and physiological stress response with personality

MAIN FINDINGS
here is no indication that the personalities o physicians o di erent edical

specialties are eaning ully di erent hapter
ersonality in general, and certain traits speci cally, are oderately but

eaning ully related to per or ance in anaesthesia hapter
ersonality isrelatedtoappraisalo wor stressandsatis actioninanaesthesiologists

hapter
o e anaesthesiologists show proble atic psychological or physiological chronic

stress responses hapter b and
ersonality is related to psychological stress responses in anaesthesiologists  

hapter  
here is no evidence that trait e otional intelligence is related to chronic
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physiological stress responses in anaesthesiologists hapter
sychological and physiological stress responses in anaesthesiologists are not

necessarily lin ed hapter

Finding 1: No indication for meaningful differences in personality 
between physicians of different specialties (Chapter 2)
n the edical world it is a persistent and popular belie that di erences in personality

between physicians ro di erent specialties ust e ist ro the perspective o
personnel selection, it is an a ractive idea to use personality testing as a eans o
di erentiating people into supposedly the ost ng specialties or the owever,
our synthesis o psycho etric research in anaesthesia did not show di erences in
personality between anaesthesiologists and physicians ro other edical specialties

his is in agree ent with recent studies that ailed to de onstrate eaning ul
di erences between physicians in general , here ore, we conclude that there is
no evidence or eaning ul di erences in personality between edical specialties,
and that personality testing should not be used as grounds or personnel selection
into specialities esearch ai ed at nding di erences in personality between

edical specialties only a es sense when ai ed at debun ing stereotypes
there is no convincing evidence o di erences in personality between the

several specialities, one ight as why this belie persists ossibly the perceived
di erences arise ro behaviours that develop as a part o physicians conceptions
o pro essional role identities e g a a surgeon anaesthetists internist and
this is how they should behave   n that respect although changing over the
years there is also a perceived i age and thereby a supposed personality o the
anaesthesiologist n early studies, the typical anaesthesiologist is described as
intelligent, assertive, and conscientious; but also as reserved, not very social, and
so eti es even as a loner his ay re ect the perceived role by other physicians
by the selves as so e ind o high level technician, si ng behind the anaesthesia

achine, not tal ing to the patient and in a subservient position to surgeons
owever, in later studies, the perception o the anaesthesiologist personality changes

positively his change corresponds deservedly to recognition o the anaesthetist s
role as an i portant e ber o the edical tea and as tea leaders in patient
sa ety , n su , although anaesthesiologists are so eti es characterised as
having a speci c personality, the typical anaesthesiologist personality does not e ist
Anaesthesiologists do not di er essentially ro other physicians
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Finding 2: Personality in general, and certain traits specifically, are 
moderately but meaningfully related to performance in anaesthesia 
(Chapter 2). 
n our synthesis o anaesthesia literature, consistent relationships between

personality traits and per or ance were ound good per or ance and stress
resilience is predicted by lower euroticis , higher traversion, higher penness,
and higher onscientiousness he trait o penness see s to be less i portant

he e ect si es were oderate, but eaning ul his is consistent with literature
outside o anaesthesia   he sa e co bination o personality traits predicting
good per or ance in anaesthesia were also ound to predict good per or ance and
stress resilience in other edical specialties And, perhaps surprisingly, also in other
high de and high sta es pro essions outside o the edical real such as aviation

Finding 3: Personality is related to stress appraisal in anaesthesiologists 
(Chapter 3)

ecause o concerns about conse uences or health, stress beca e a topic o
interest in our literature in the id nineties t was then suggested that personality
is also o interest ro the perspective o stress owever, the research agenda
o personality and stress in anaesthesiology was not as e tensively pursued as the
topic o stress and its correlates ith our research we ai ed to contribute to lling
this gap

e ound two personality pro les, a pro le o individuals co bining high
euroticis and low traversion and a resilient pro le hese consistently evaluated

occupational stressors and occupational satis action di erently individuals ro the
rst pro le both evaluated their stressors higher and their satis action lower than

individuals with the resilient pro le his causes a double e ect o increased wor
stress while the positive and there ore protective e ects o wor satis action are
a enuated arlier studies in anaesthesiologists which hinted at this pheno enon did
not use the ve actor odel o personality but used other easures o personality,
or e a ple, type behaviour pa erns ,   ur ndings are consistent with

relationships nown ro psychological research eople high in euroticis are
predisposed to e perience negative e otions and perceive events as ore stress ul,
while being high in traversion is related to positive challenge appraisal ur

ndings could have i plications or selection purposes; we will return to that later
in this chapter
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Finding 4: Some anaesthesiologists show problematic chronic stress 
response (Chapter 4b and 5)
o urther e plore the relationships with personality, it needed to be established in

who chronic stress response is proble atic here ore, we e a ined the chronic
psychological and physiological stress response in anaesthesiologists e ound that
about one out o ve anaesthesiologists et the criteria or burnout and that about

o anaesthesiologists displayed proble atic sy pto s o psychological stress
oth nu bers are reason or concern Although it was higher than the average utch

wor ing population, we ound the prevalence o burnout co pared avourably to
burnout reported in anaesthesia literature

hronic physiological stress is acco panied by higher levels o hair cortisol
concentration ndeed, so e anaesthesiologists did show proble atic values several
consultants in the beginning and especially in the later phases o their career showed
high hair cortisol concentration, indicating chronic stress owever, on average, the
levels we ound in anaesthesiologists co pared avourably to those su ering ro
chronic stressors reported in literature

uc ily ost anaesthesiologists show avourable chronic stress responses, but
so e do not hat eans that these colleagues are at ris he chronic stress response
is i portant because o the possible negative physical and psychological health
conse uences hese negative health conse uences o chronic stress are nown as
allostatic load owever, in what way burnout contributes to allostatic load, is not
yet co pletely clear e will return to this issue in the uture perspectives section

Finding 5 & 6: Personality is related to psychological stress response 
in anaesthesiologists but no evidence was found for a relationship 
between trait emotional intelligence and physiological stress 
response (Chapter 4b and 5)

e ound a signi cant e ect o personality on psychological stress response
euroticis is the ost i portant actor increasing the ris or presence o

psychological distress and presence o burnout e ound traversion being the
ost protective actor or burnout hese ndings are consistent with the previous

literature
ploring the relationships between the ve actors o personality and the three

di ensions o burnout in ore detail, we ound only a s all protective e ect or
onscientiousness in the burnout di ension concerning wor acco plish ent, this
nding is consistent with previous research owever, in our analysis or stress
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appraisal and psychological distress we did not nd that e ect or onscientiousness
heoretically onscientiousness is related to stress response onscientiousness is

about a tude to wor and achieve ent and is strongly related to coping because
people high in conscientiousness engage in planning and active proble solving
while being low on conscientiousness predisposes or bad ti e anage ent and
passive aladaptive coping

u ari ing, concerning stress appraisal and psychological stress reaction
lower euroticis and higher traversion are avourable igher onscientiousness
is probably i portant as well

he ound traits thus ar are use ul and eaning ul but also rather general
or this reason research should ai at identi ying ore narrow predictors or speci c

outco es that have incre ental validity above the ig ive odel as a criterion
ne o those ore narrow predictors could be e otional intelligence n recent

anaesthesia related literature it has been suggested that e otional intelligence has
positive i plications or leadership and overall per or ance , rait e otional
intelligence is a consistent concept within the ra ewor o trait psychology

ai s at gathering a ect related traits that are sca ered throughout the ve
di ensions o the showed incre ental validity in e plaining a nu ber o
responses and e otional behaviours above the established ,

e hypothesised that trait e otional intelligence would be related to chronic
physiological stress response in anaesthesiologists owever in our research we
did not nd such a relationship erhaps trait e otional intelligence is not the best
predictor or physiological stress occurrence and the broader would be ore
applicable or this speci c outco e t is possible that other traits than those that are
a ect related have predictive value when concerning physiological stress

Finding 7: Psychological  and physiological stress responses are not 
necessarily linked in anaesthesiologists (Chapter 4b and 5)

he above nding eans that a tendency to negative e otionality does not
necessarily lead to increased chronic physiological stress and the other way around

urther ore, in our research we did not nd a relationship between stress as
easured with e ort reward i balance and chronic physiological stress his

discrepancy eans that physiological stress is not necessarily irrored by negative
e perienced psychological stress ndeed it is i portant to note that physiological
stress response is not always acco panied by a change in sub ective eelings
or e a ple the e perienced s ydiver will e perience the sa e physiological stress
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response as the ine perienced, but with less an iety
till, the psychological co ponent o the stress response is o en regarded

to be one o negative e otionality, while this is not necessarily the case e
have to eep in ind though that the stress response is an adaptive response and
as such neither negative nor positive or e a ple, when the stressor is perceived to
be a challenge, and resources are su cient, the e otional co ponent o the stress
response ay be positive owever, when the stressor is evaluated as a threat and
i balance between de ands and resources is perceived, the stress response ay be
acco panied by negative e otions or avoidance behaviour

 n other words, one can have a physiological stress response but with a
positively appraised psychological stress response; thrill vs an iety or e a ple,
co ple caseload but within the e pertise and s ill level o the anaesthesiologist

ay cause a physiological stress response but with positive e otions plications
are however that individuals can build up allostatic load with a subse uent ris o ill
health e ects without being warned by negative e otionality li e an iety, depression
or burnout

METHODOLOGICAL ISSUES
There are some methodological issues related to the research methods we used in 
this thesis irst, to easure personality and burnout as a easure o ental health
we used sel report uestionnaires o pared with other ethods o assess ent,
such as or e a ple structured psychiatric interviews or behavioural observations,
the use o sel report uestionnaires has the advantage, larger sa ples can be
assessed and statistically analysed owever, in sel report uestionnaires responder
bias and social desirability biases ay occur evertheless, sel report uestionnaires
have been validated by assessing their convergence with other easure ents o
personality and behaviour, such as reports by others ,

econd, to describe personality we used the ive actor odel he utually
e clusive ve actors are statistically derived and or this reason the has the
advantage o providing a co prehensive ra ewor o psychological traits owever,
increasing bandwidth by generali ing personality in these ve broad traits also eans
decreasing delity and thereby perhaps loss o nuance in description o personality

n the other hand, the ain advantage o the ive actor odel is that it enabled
us to co pare the outco es between studies that used di erent instru ents

hird, to assess physiological chronic stress, we used the easure o hair
cortisol concentration his ethod has the advantage that by ta ing ust one sa ple
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o hair it can retrospectively be used as a biological easure o chronic stress and
allostatic load owever, dissociations between bio ar er easures o stress
and sel reported easures o stress and or personality are re uently reported in
the literature till, the use o both sel report and biological stress easures
should give co ple entary in or ation especially ro the perspective o stress
response as an health issue

ourth, we used cross sectional ethods which prevent ro drawing causal
relationships, which would be possible with a longitudinal or an e peri ental
approach or this reason, based on our research, it is not yet possible to or ulate
or to identi y preventive easures or interventions that would potentially increase
stress resilience a ong anaesthesiologists with certain personality pro les owever,
our research could be used to identi y those colleagues that would potentially bene t
ro individuali ed easures his could be a starting point o longitudinal research,

i co bined with structural strategies ai ed  at i prove ent o e g burnout
i h, we did not di erentiate between ale and e ale anaesthesiologists

although cross cultural research regarding personality traits shows so e pa erns o
gender di erences

FUTURE PERSPECTIVES
his thesis highlights several ey challenges or uture research hese should not

only ocus on the perspective o the anaesthesiologist but should also ta e into
account the interests o the patient ro either perspective, good per or ance and
well being o the anaesthesiologist is ada ant

he rst ey challenge or uture research is to urther i prove our ability to
predict  ob per or ance a ong anaesthesiologists ecause nu erous eta analytic
studies have de onstrated that personality easures contribute to prediction o
ob per or ance, personality easures ay have a place here   here ore the

challenge is ore speci cally the choice o the personality easure, in relationship
to a per or ance criterion o interest his should be based on e pected conceptual
or theoretical relationships between the personality predictor and the per or ance
criterion oncerning the choice o an appropriate personality easure, as said,
the personality actors o the are broad and the e ect si es with per or ance
are oderate here ore, we have to identi y a narrow, ore speci c easure o
personality that has incre ental validity over the oncerning the per or ance
criterion o interest, stress resilience should, in the conte t o anaesthesia, be a
reasonable choice



General discussion and uture perspectives

159   

6

he second i portant challenge is to i prove the onitoring and prediction
o well being in anaesthesiologists his is i portant because it is nown that
anaesthesia related stress not only has e ects on ental, but on physical health
as well   his thesis also shows that chronic stress can ani est in several
ways psychologically and physiologically n order to acco plish this challenge,  rst
cross sectional and later ollow up correlational studies should be done in which

ccupational stressors in anaesthesiologists are assessed and an allostatic load
inde or anaesthesiologists is deter ined An allostatic load inde is a easure
o   the wear and tear that the body e periences because o repeated physiological
responses to psychosocial stress n this inde also psychological stress syndro es
such as burnout could have a place ,   

urther ore, the behavioural co ponents o chronic stress response should be
urther investigated panding nowledge should be used to identi y in which stage

o their careers, which colleagues are at ris and then to ta e preventive easures,
personali ed but also on the organisational level

A a or opportunity or research in anaesthesia is to be er use e isting
nowledge ro other pro essions, especially those pro essions in which e ployees

have to per or well under high sta es high de ands conditions he uture direction
should be that research into the predictive validity o personality on per or ance

easures or psychological resiliency, done by or in other disciplines is used ossible
ways are he ndings ro other areas can serve as a starting point or a ne t
stage o research in anaesthesia Also, cross validating ndings between di erent
occupational areas, especially because replicability o ndings increases the level o
evidence

ooperation with occupational psychologists should be intensi ed his would
also prevent well eaning anaesthesiologists using non validated or psycho etrically
controversial easures, such as the orschach n blot test and eyers riggs ype
ndicator or personality or the ar n otional uotient nventory or e otional

intelligence ithin this eld a wealth o e pertise is already available that could
be translated to anaesthesia re uire ents t has been de onstrated that traits
and abilities avourable or anaesthesiologists are probably the sa e or other high
sta es high de and pro essions n the sa e way, anaesthesia is a valuable research
partner or other high sta es high de and pro essions or e a ple, anaesthesia
si ulations provide a stress odel with a high ecological validity and could be used
to per or stress research that otherwise would have been done in ore abstract
laboratory stress odels
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CONCLUSION
ased on the review o the anaesthesia literature and our e pirical studies, a pro le

o advantageous personality traits or anaesthesiologists can be or ulated

The well-balanced anaesthesiologist is:
ower on euroticis , which eans having a stable e otionality his is

avourable in stress handling both in acute and chronic situations eople lower
on euroticis are less re uently bothered by stress caused by daily hassles and
con icts n contrast, individuals higher on euroticis have the tendency to worry
and ru inate and euroticis is associated with see ing inade uate social support

igher on traversion ndividuals high on this trait will generally have positive
e otionality especially in a social conte t eople high on traversion will be
outgoing and sociable as opposed to withdrawn and reserved his is avourable
both in stress and wor per or ance A er all, anaesthesia is a tea e ort

igher on onscientiousness onscientiousness is about a tude to wor
and achieve ent eople high in conscientiousness engage in planning and active
proble solving while being low on conscientiousness predisposes or poor ti e

anage ent and passive aladaptive coping here is a possible relation with
obsessive traits which ight be i portant in per or ance A erall, in anaesthesia
vigilance and eye or detail are vital

ecause stress is inherently a part o practicing anaesthesia, it is not surprising
that the sa e co bination o personality traits predicts not only good per or ance
but also resiliency to psychological stress

FINAL THOUGHT
n oo bs described anaesthesiology as the ost e act art in science

because anaesthesiology is concerned with eeping the patient ro responding
to the surgeon s nives, while si ultaneously eeping the patient ro dying his
state ent still holds truth; anaesthesia is an art and a science at the sa e ti e
And yes, it needs a special ind o person to practice this art ut we have to eep
in ind, that anaesthesiologists are special in e actly the sa e way good surgeons,
good internists or good paediatricians are special A good doctor is a good doctor
and that is what a ers ost to the patient
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he topic o this thesis is the personality o anaesthesiologists in relation to the
stress ul nature o their pro ession he general ai is to identi y those personality
traits that are advantageous or  anaesthesiologists, especially when con ronted with
occupational stressors

he research uestions are

 hat is the e isting nowledge concerning personality o anaesthesiologists
 s there a relation between personality and appraisal o occupational stressors

in anaesthesiologists
 ow signi cant is the chronic stress response in anaesthesiologists
 s there a relation between personality and chronic stress response in

anaesthesiologists

e per or ed a syste atic review o the literature on the topic o personality o
anaesthesiologists Also we per or ed a national survey a ong anaesthesiologists
in which we used validated instru ents to assess personality, burnout, psychological
distress and occupational stress inally in a sa ple o anaesthesiologists, we

easured hair cortisol concentration, a easure o chronic physiological stress, and
used a validated instru ent to assess e otional intelligence

he ain ndings are

 here is no indication that the personalities o physicians o di erent edical
specialties are eaning ully di erent hapter

 ersonality is oderately related to per or ance in anaesthesia hapter
 ersonality is related to appraisal o wor stress and satis action in

anaesthesiologists hapter
 o e anaesthesiologists show proble atic psychological or physiological

chronic stress responses hapter b and
 ersonality is related to psychological stress responses in anaesthesiologists  

hapter and
 here is no evidence that trait e otional intelligence is related to chronic

physiological stress responses in anaesthesiologists hapter
 sychological and physiological stress responses in anaesthesiologists are not

necessarily lin ed hapter
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hese ndings i plicate that personality testing ai ing to atch residents with
or the ng specialities does not a e sense urther ore because relationships

with personality are oderate, using personality testing to predict per or ance,
wor stress and ental health should i used, be acco panied with other easures

ecause so e anaesthesiologists show proble atic psychological or physiological
stress response, and because these are not necessarily lin ed,  individuals can build
up allostatic load with a subse uent ris o ill health e ects without being warned
by negative e otionality li e an iety, depression or burnout or this reason both
organi ational and personali ed interventions ai ed at alleviating wor stress should
be i ple ented

This thesis concludes that the well balanced anaesthesiologist is: Lower on 
euroticis , which eans having a stable e otionality his is avourable in stress

handling both in acute and chronic situations igher on troversion ndividuals
higher on this trait will generally have positive e otionality especially in a social
conte t eople higher on traversion will be outgoing and sociable as opposed to
withdrawn and reserved his is avourable both in stress and wor per or ance
A er all, anaesthesia is a tea e ort igher on onscientiousness eing low on
conscientiousness predisposes or poor ti e anage ent and passive aladaptive
coping while people higher in conscientiousness reduce wor stress by engaging in
planning and active proble solving while his is i portant in anaesthesia where
vigilance and eye or detail are vital
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et onderwerp van dit proe schri is de persoonli heid van anesthesiologen in relatie
tot hun wer en de stress, die een belangri onderdeel van dat wer is e alge ene
doelstelling van dit proe schri is o d e persoonseigenschappen te identi ceren
die voor anesthesiologen gunstig i n, et na e wanneer i gecon ronteerd worden

et wer gerelateerde stress

e onder oe svragen i n

 at is de bestaande ennis voor wat betre de persoonli heid van anesthesiologen
 s er een relatie tussen persoonli heid van anesthesiologen en hun psychologische

waardering van beroeps gerelateerde stressoren
 oe belangri is de chronische reactie op stress bi anesthesiologen
 s er bi anesthesiologen een relatie tussen persoonli heid en chronische reactie

op stress

de e vragen te beantwoorden werd een syste atisch review van de literatuur
et als onderwerp persoonli heid van  anesthesiologen verricht o werd er

een landeli vragenli st onder oe gedaan waar et gevalideerde instru enten
persoonli heid, burn out, psychologische disstress en beroeps gerateerde stress
werden ge eten ot slot is er bi een groep anesthesiologen de concentratie van
cortisol in haar ge eten, als aat voor chronisch psychologische stress, als ede

et een gevalideerd instru ent hun e otionele intelligentie

e  belangri ste bevindingen van dit proe schri i n

 r i n geen aanwi ingen dat de persoonli heden van de verschillende edische
specialisten we enli van el aar verschillen oo dstu

 ersoonli heid is gerelateerd aan unctioneren bi anesthesiologen oo dstu

 ersoonli heid is gerelateerd aan psychologische waardering van wer stress en
wer tevredenheid bi anesthesiologen oo dstu

 o ige anesthesiologen hebben een proble atische chronische o psychologische
stress response oo dstu b en

 ersoonli heid is gerelateerd aan psychologische stress reactie bi anesthesiologen
oo dstu en

 r i n geen aanwi ingen dat e otionele intelligentie als persoonli heidstre is
gerelateerd aan chronische ysiologische stress response oo dstu

 sychologische en ysiologische reactie op stress o en niet per se tegeli erti d
voor bi anesthesiologen oo dstu
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e e bevindingen bete enen dat het niet invol is de persoonli heid van andidaten
te testen et als doel te di erenti ren naar een voor hun geschi t edisch
specialis e Als persoonli heidstests worden gebrui t o prestatie, wer stress en
geesteli e ge ondheid te voorspellen oet dit gebeuren in co binatie et andere
instru enten, dit o dat de correlatie tussen persoonli heid en unctioneren
weliswaar bete enisvol aar atig is o ige anesthesiologen hebben een
proble atische psychologische o ysiologische reactie op stress aar, o dat de e
niet per se tegeli erti d optreden is het ogeli dat i allostatic load opbouwen et
de daarbi horende ge ondheidsrisico s, onder hiervoor te worden gewaarschuwd
door gevoelens van negatieve e otionaliteit oals spanningen, burn out o depressie

de e reden ou niet alleen op organisatie niveau aar oo op individueel niveau
interventie gericht op het ver inderen van arbeid gerelateerde stress oeten
worden ge ple enteerd

 it proe schri concludeert dat de evenwichtige anesthesioloog de
volgende persoonli heid eigenschappen hee ager op euroticis e, dit bete ent
het hebben van een stabiele e otionaliteit it is gunstig in het o gaan et stress
owel in acute en chronische situaties oger op traversie ersonen hoger in

de e eigenschap ullen over het alge een een positieve e otionaliteit hebben in
sociale conte t e e personen i n sociaal en houden van ge elschap in plaats van
teruggetro en i n o gereserveerd it is gunstig owel voor het ervaren stress als
voor het unctioneren op het wer et geven van anesthesie is per slot van re ening
tea wor oger op onsci ntieusheid, ensen die eer gewetensvol i n ullen
beter plannen en ie en voor het actie oplossen van proble en terwi l personen
die lager scoren op de e eigenschap de neiging hebben hun ti d slecht in te delen
en op een eer passieve anier et proble en o te gaan it is gunstig voor de
anesthesiologie waar oog voor detail en waa aa heid vitaal i n
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his thesis is based on the results o studies with hu an sub ects hese were
conducted in accordance with the principles o the eclaration o elsin i Approval
or the studies was given by the local ethics co i ee o issie ensgebonden
nder oe regio Arnhe i egen, he etherlands

ri en in or ation or the studies in chapters and was given, consent was
i plied by participating in the survey or the study in chapter wri en in or ed
consent was obtained

rivacy o the participants in chapter and was guaranteed by use o uni ue
individual sub ect codes he ey le was password protected and held in the

he privacy and anony ity o the participants o chapter was assured by having the
in or ed consent or s stored and loc ed separately ro the anony i ed s
Also, or this study, a ey le was not ade

or the studies in chapters and , data was gathered by the web based
uestionnaire application ad uest A er closure, this database was loc ed
tandardi ed scripts were used to prepare the raw data or analysis he thus

generated output data was then presented in a le urther data analysis was
per or ed by the researchers using the statistics progra es A or indows

A nstitute nc , ary, , A and tatistics or indows ersion ,
orp , Ar on , , A

ata or the study in chapter were gathered using uni uely nu bered paper
s he corresponding hair sa ples were nu bered accordingly All paper data was

entered into the co puter by use o astor ata anage ent and onitoring
were also per or ed within astor n the output data statistical analysis and
data visuali ation was done in version , tudio nc, ienna Austria

ro ect data storage or chapter and was done on the server o the edical
psychology depart ent o the adboudu c eetinstru enten ad uest

e port A , nder oe spro ecten A burnout , nder oe
data anage ent alg A ata storage or chapter was done in the
physical archives o the science bureau o the anaesthesia depart ent archivenr

, roo , closet and on the astor servers A copy o the astor
output data is stored on the anaesthesia depart ent server o the adboudu c

A esearchAnes A A   
he data will be saved or years a er ter ination o the individual studies

oth datasets were uploaded to the site o the pen cience ra ewor in s to the
datasets are available on reasonable re uest



Description o  research data anage ent

175   

8





CHAPTER 
CURRICULUM VITAE

9



Chapter 9

178
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his studies he continued part ti e wor as an operating theatre nurse at the adboud

niversity edical entre i egen ; at which ti e he beca e increasingly
intrigued by the wor o the anaesthesiologists A er graduating ro edicine
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ay ond was given the opportunity to be trained as a elicopter ergency edical
ervice physician n co pletion o his specialty training he re ained at

the adboud niversity enter wor ing as an anaesthesiologist and physician
ay ond then started his h pro ect under the supervision o pro udith rins

and pro ert an che er, o which this thesis is the result n ay ond was
pro oted to and sworn in as a co ander in the utch avy eserve as a edical
specialist urrently he wor s as an anaesthesiologist in the adboud niversity

edical enter
ay ond is arried and has two daughters



Curriculum vitae

179   

9

LIST OF PUBLICATIONS
-R.A.B van der Wal, oye , anssen outers rouwer

uality o li e in cardiac patients with a prolonged intensive care unit length o stay
etherlands ournal o crtitical care ;

-Van der Wal, an ens, o da , che er, e ong;  Aan de ver eerde ant van de
naald e verslaa de anesthesioloog; ederlands i dschri voor anesthesiologie;
april

-Van der Wal, oogerwer ; nge ruist bloed in de prehospitale se ng; ederlands
i dschri voor trau atologie; ederlands i dschri voor rau atologie

- R.A.B van der Wal, uc , endri s, che er,  rins;  sychological
istress, urnout and ersonality raits in utch Anaesthesiologists a urvey tudy;
uropean ournal o Anaesthesiology

- R.A.B van der Wal, uc , endri s, che er,  rins; or
elated tress and atis action in elation to ersonality ro les in a a ple o utch

Anaesthesiologists uropean ournal o Anaesthesiology ,

- R.A.B van der Wal, uc , endri s, che er,  rins eply to
psychological distress, burnout and personality traits in utch anaesthesiologists
uropean ournal o Anaesthesiology ,

eong, ans a p ebregts, RAB van der Wal, A ol ects o
perioperative brie ng and debrie ng on patient sa ety a prospective intervention
study open , e

-R.A.B. van der Wal, u c, allage ccupational stress, burnout and
personality in anesthesiologists urrent pinion in Anesthesiology, ,

ellenstein, R.A.B. van der Wal, chu e, onings, van den oogen,
A arres, van den roe opical anesthesia or endoscopic o ce based

procedures o the upper aerodigestive tract ournal o oice , ,

- oer an, A ullens, R.A.B. van der Wal; ender disparity in acade ic
per or ance in anaesthesiology in the enelu ritish ournal o Anaesthesia, ,

e e



Chapter 9

180

-R.A.B. van der Wal, allage, che er,  rins, i leveld ersonality
in anaesthesiologists, a syste atic review o the literature uropean ournal o
Anaesthesiology A

- R.A.B. van der Wal, i leveld, A v erwaarden, uc , rins,
che er hronic stress indicated by hair cortisol concentration in anaesthesiologists

and its relationship to wor e perience and e otional intelligence A cross sectional
bio ar er and survey study uropean ournal o Anaesthesiology ;

eow, R.A.B. van der Wal, A arres, onings ntubation with a ri ube to
avoid peri operative tracheosto y in open airway surgery he ournal o aryngology
and tology he ournal o aryngology tology

- R.A.B. van der Wal, i leveld, A v erwaarden, uc , rins,
che er eply to tress levels in anaesthesiologists e plaining the e tre es
uropean ournal o Anaesthesiology A



Curriculum vitae

181   

9

PhD portfolio of R.A.B. van der Wal
epart ent Anaesthesiology, Pain and Palliative care

Graduate School: Radboud Institute for Health Sciences
h period 01/07/2016– 01/11/2021
ro otor s Prof. G.J. Scheffer, mv. prof. dr. J.B. Prins
opro otor s  Dr. M.J.L. Bucx, dr. E.H. Bijleveld

Training activities Hours
Courses
- ualitative esearch ethods and Analysis
-
- riting a eview Article
- tatistie voor pro ovendi et op riscursus
- adboudu c cienti c integrity
- ntroduction course or h candidates

Seminars
- ral presentation utch congress or e ergency care
- ral presentation adboud esearch ound stress
- ral presentation utch congress i eliner uture
- oster presentation adboudu c Anesthesiology cience ca

Conferences
- Annual congress A A
- A Anesthesiologendagen
- ongress irates society or e ergency edicine
- A Anesthesiologendagen
- A Anesthesiologendagen
- Annual congress A A

Other
- eviewer tress and eath edicine
- eviewer tress and ealth edicine

Teaching activities

Lecturing
- eu eblo uursto
- oach or aster students edicine
- A instructor

Supervision of internships / other
- upervisor research internship aster edicine
- upervisor research internship aster edicine

Total 637.00





CHAPTER 
A

10



Chapter 10

184

oals velen voor i i ben bli dat het laar is et voltooien van een pro otie is
een beste onderne ing en weerbarstiger dan i bese e toen i er aan begon os
daarvan, er i n eerdere o standigheden geweest die hebben geleid tot uitstel en
daar ee hadden unnen leiden tot a stel en dus tot een pro ec ailliet at is niet
gebeurd en gelu ig is er nu resultaat het boe e

it  boe e was er e er niet geweest onder hulp van anderen, i n dan is
dan oo oprecht groot n het bi onder

ro dr ert an che er, pro otor en opleider este ert an, bedan t
voor de ansen die e e hebt geboden iet alleen na e e in opleiding tot
anesthesioloog, aar oo ocht i als A ingewer t worden als arts en na
e e op in e sta an hiervoor en oo dan dat e bent bli ven geloven in de

pro otie
ro dr udith rins, pro otor este udith, et i n eerste nog onuitgewer te

idee voor onder oe wa i bi ou eel veel dan voor e begeleiding en advie en,
onder ou was het pro ect nooit gestart, laat staan tot een goed einde ge o en

artin uc , copro otor an voor e alti d ritische bli en scherpe
observaties ag eggen dat i van ou heb leren schri ven oo onder ou was het
boe e er niet geweest

ri i leveld, copro otor este ri , het was udiths advies o oo een
arbeids en organisatie psycholoog bi het pro ect te betre en n inderdaad ouw
scherpe geest en ethodologische vaardigheden ble en een conditio sine ua non
voor een groot deel van i n boe e heb veel van e geleerd, dan

 ro dr hi s er , h entor este hi s, dan voor de alti d pre ge
sa enwer ing op de , binnen het , gedurende de i ple entatie van n
bi i n pro otie

pro dr ans van der oeven este ans, onder ouw supervisie ocht i
beginnen als A op de en nu ben e lid van de anuscriptco issie heb
ont e end veel respect voor e en hoop in de toe o st isschien oo op een verdere
wetenschappeli e sa enwer ing

pro dr Andr ol este Andr , oo et ou heb i alti d een ne
sa enwer ing ervaren, niet alleen op de aar oo bi de i ple entatie van
verschillende pro ecten op het gebied van veiligheid en co unicatie

eden van de anuscript co issie, dan voor uw ti d en oeite i n
proe schri te le en en te beoordelen

ac ueline allage ieve ac ueline, sa en hebben we geschreven aan
belangri e delen van dit proe schri n oo door ouw betrouwbare volharding heb
i het a unnen a en
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ar van oi en en A y van den erg ullie bi dragen waren belangri voor
owel het begin als het eind van het pro ect e wederdienst staat open

eel dan aan alle collega anesthesiologen die hebben geparticipeerd in de
onder oe en en geduldig vragenli sten hebben ingevuld o haar hebben a gestaan

os u ng este os, in iddels ben e et pensioen aar weet dat i
e dan baar ben voor e invloed op i n carri re dan i ou reeg i als student

genees unde een baan als operatie assistent in het adboud   i ben er niet eer
weggegaan

Alle collega s van de i eliner drie piloten, s en artsen en bi ondere
groep ensen et bi onder wer voel e bevoorrecht dat i tien aar deel van
dit tea ben geweest

este collega s en A, do ters, aar oo andere edewer ers owel op
de als bi het voel i e bi onder op i n ge a in ullie ge elschap n het
bi onder dr i ie oning en ille ei s laten we de traditie van het schaduw

vooral voort e en
este collega s uit de alge ene groep, i ben bli en dan baar dat, sinds i

begon als onge lare, i binnen de e groep de el de collegialiteit heb ervaren als bi
het

ein, ichiel, hris, ico, o ini ue, oes hristine este a ergenoten
bedan t voor het geduldig oor, verstandig advies n de ge elligheid

elle, erdinand, re en ohn rienden, bedan t dat ullie er alti d i n in
goede n andere ti den

n  natuurli   dr elina van der al, parani ieve elina, us en collega eb
in iddels aan oveel ensen verteld dat we een tweeling i n, dat i het bi na el
ben gaan geloven en ont e end trots op i n us e

ear arah, other o y children o urther words needed here love you
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