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GENERAL INTRODUCTION

BACKGROUND
/n ϭϴϰϲ, tilliaŵ dhoŵas 'reen Dorton was the Įrst to deŵonstrate the anaesthetic
eīects oĨ ether͘ dhis Įnding was pivotal Ĩor the establishŵent oĨ anaesthesia as a
ŵedical specialty͘ /n retrospect, this initial deŵonstration oĨ the eīects oĨ ether was
the highlight oĨ Dorton s͛ career because he did not succeed in Ĩurther developing
this Įnding hiŵselĨ͘ dhe reason Ĩor this Ĩailure was a troubled liĨe, which wasͶin
hindsightͶprobably caused by narcissistic and antisocial personality traits which
ultiŵately developed into a pathological narcissistic personality͘΀ϭ΁

dhis historic eǆaŵple illustrates the iŵportance oĨ personality with respect
to behaviour and, relatedly, perĨorŵance͘ 'ood perĨorŵance is iŵportant Ĩor
anaesthesiologists, especially because anaesthesiologists are ĨreƋuently conĨronted
with patient related crisis situations͘ dhese are highly dynaŵic and coŵpleǆ, with
potentially serious conseƋuences͘ hndeniably these situations can be rather stressĨul͘
dhe intuition Ĩor such a ũob would be soŵeone with a resilient personality, to be
in balance with the deŵands reƋuired oĨ an anaesthesiologist͘ dhis is in the short
terŵ iŵportant in Ĩor patient saĨety and in the long terŵ Ĩor the wellͲbeing oĨ the
anaesthesiologist as well͘ &or this reason, the Ƌuestion whether anaesthesiologists
should be eƋuipped with speciĮc personality characteristics, to be a wellͲbalanced
person, is relevant and iŵportant͘

dhe topic oĨ this thesis will be the personality oĨ anaesthesiologists in relation
to the stressĨul nature oĨ their proĨession͘

THEORETICAL FRAMEWORK
Zesearch into personality and stress reƋuires a theoretical ĨraŵeworŬ͘ dhis is
iŵportant because the concept oĨ personality is coŵpleǆ and has been studied Ĩroŵ
several perspectives͘ Additionally the terŵ stress is abstract and is used in various
conteǆts with diīerent ŵeanings͘ &urtherŵore, deĮnitions oĨ stress ŵay reŇect
perspectives Ĩroŵ the disciplines involved in stress research such as psychology,
biology, physiology, neuroscience and ŵedicine͘ &or these reasons this section
provides soŵe bacŬground and a brieĨ introduction oĨ the concepts oĨ personality
and stress as they are used in this thesis͘
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1PERSONALITY
Defining personality
Wersonality has been deĮned as the set oĨ psychological traits and ŵechanisŵs
within the individual that are organiǌed and relatively enduring, and that inŇuence
his or her interactions with, and adaptations to, the intrapsychic, physical and social
environŵents͘΀Ϯ΁ /n other words, personality is regarded as a tendency to certain
thinŬing, eŵotions and behaviour; under given circuŵstances͘ /t is assuŵed that
an individual s͛ personality is stable over tiŵe and situations, while behaviour is a
Ĩunction oĨ that personality in a given situation͘ Already in ϭϵϯϲ, >ewin described
this relationship in the Ĩorŵula͗ B = f (P|E) where � stands Ĩor behaviour, W Ĩor
the person and � his or her social or physical environŵent͘΀ϯ΁ ,ence, in principle,
personality could be inĨerred Ĩroŵ stable behaviour over tiŵe and behaviour ;in a
certain situationͿ could be predicted Ĩroŵ personality͘

Perspectives of personality
Wersonality has been studied Ĩroŵ diīerent perspectives͘ dhe psychoanalytic
perspective ;&reudͿ and huŵanistic perspective ;DaslowͿ are well Ŭnown eǆaŵples͘
dhe perspective oĨ personality used in this thesis is that oĨ trait psychology͘ drait
psychology assuŵes that a personality can be described in a set oĨ personality traits
that are both necessary and suĸcient͘ dhe psychologist Zayŵond �aƩell was one
oĨ the Įrst to use statistical ŵethods ;Ĩactorial analysisͿ to Įnd and describe distinct
personality traits͘΀ϰ΁  

dhe trait approach to personality has been very successĨul and ŵay be regarded
as one oĨ the ŵaũor achieveŵents oĨ psychology͘΀ϱ΁ do date, the &ive &actor Dodel
oĨ personality ;&&DͿ is the ŵost established ŵodel oĨ trait personality͘ tith the &&D
personality can be eǆtensively described in the Įve ŵutually eǆclusive diŵensions
oĨ Eeuroticisŵ, �ǆtraversion, Kpenness, Agreeableness and �onscientiousness͘
΀ϲ΁ dhese traits are assuŵed to be relatively stable over the liĨespan and culturally
independent͘ Doreover, these Įve traits deŵonstrated to be oĨ relevance in,
aŵongst others, the doŵains oĨ ŵental and physical health and occupational
psychology͘ dhat is, they predict real world outcoŵes such as͗ happiness and wellͲ
being, psychopathology, physical health and occupational perĨorŵance͘΀ϳ΁
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STRESS
Defining stress 
�roadly, stress is deĮned as the nonspeciĮc adaptive response or reaction oĨ the
individual to any change, deŵand, pressure, challenge, threat or trauŵa to that
individual͘΀ϴ΁ do prevent conceptual conĨusion oŌen a distinction is ŵade between
the stress response ;eīectͿ and the stressor ;whatever causes the stress responseͿ͘
Dore narrowly, stress is deĮned as a process in which the stressor taǆes or eǆceeds
the adaptive capacity oĨ the individual, i͘e͘ the stress response is ŵaladaptive,
resulting in risŬs Ĩor health or posing a threat to wellbeing͘΀ϵ΁ te realise that the
debate how to deĮne stress is nuanced and longͲstanding, however an in depth
discussion is beyond the scope oĨ this introduction͘

Perspectives of stress
/n stress theories both physiological and cognitiveͲbehavioural perspectives are
iŵportant because the stress response constitutes not only a physiological reaction
but also a psychological reaction, consisting oĨ cognitive, eŵotional and behavioural
coŵponents͘΀ϭϬ΁

�arly ŵodels oĨ stress only eŵphasiǌed the physiological stress response and as
a passive process͘ �ǆaŵples are the wellͲŬnown ĮghtͲorͲŇight response, developed
by �annon in ϭϵϮϵ, and the 'eneral Adaptation ^yndroŵe introduced by ^elye in
ϭϵϰϲ͘΀ϭϭ, ϭϮ΁ /n the physiological stress reaction several stress horŵones play a role;
within seconds aŌer the onset oĨ a stressor, catecholaŵines such as adrenaline ready
the body and act via the central nervous systeŵ͘ /n ŵinutes to hours, glucocorticoids
such as cortisol act via the horŵonal route ;,WAͲaǆisͿ and support the activity oĨ
catecholaŵines͘΀ϭϯ΁͘

�oncerning the psychological stress response, it was realiǌed that the interaction
between the stressor and the individual is not ũust a passive process but rather
transactional; which supposes a dynaŵic relationship between the individual and the
stressor͘ dhe leading cognitiveͲbehavioral theory oĨ stress becaŵe the transactional
ŵodel, Įrst developed by >aǌarus and &olŬŵan in ϭϵϴϰ͘΀ϭϰ΁ dhis theory assuŵes
that two coŵponents oĨ a single cognitive process taŬe place siŵultaneously͗ /n the
priŵary appraisal the individual assesses deŵand; the stressor is either irrelevant,
benign ;challengeͿ or potentially harŵĨul ;threatͿ͘ /n the secondary appraisal it is
decided whether perceived deŵands are balanced against perceived recourses and
how to cope͘
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1,owever, because the stress reaction constitutes both a physiological and a
psychological coŵponent it ŵaŬes sense to regard theŵ coŵbined͘ AŌer all, the
physiological reaction supports the psychological coŵponents oĨ the stress response͗
the person ŵight eǆperience increased ŵuscle strength, changed perception oĨ pain
or Ĩatigue and increased ŵeŵory and Ĩocus can accoŵpany Ĩeelings oĨ anǆiety or
eǆciteŵent͘΀ϭϱ΁ A ŵore recent ŵodel building both on ^elye s͛ worŬ and on cognitive
appraisal theories, is the concept oĨ allostasis by Dc�wan, ϭϵϵϴ͘΀ϭϲ΁ Analogue to
hoŵeostasis ;a concept also introduced by �annon, in ϭϵϯϮͿ, allostasis is about the
stability oĨ the individual͘ ,owever, allostasis reĨers to the adaptation to change͗ in
the presence oĨ a stressor, processes activate to ŵaintain a new eƋuilibriuŵ͘ then
allostasis occurs ĨreƋuently, is ŵaintained or inadeƋuate, allostatic load ;cuŵulative
physiological costsͿ occurs and disease ŵay develop in tiŵe͘ Eote that this ŵodel is
consistent with the ŵore narrow deĮnition oĨ stress͗ health related conseƋuences oĨ
stress are an essential coŵponent oĨ the concept oĨ allostasis͘

Stress response
dhe stress response has several phases͗ the initial stress reaction, adaptation and
recovery͘΀ϭϳ΁ ^tress responses ŵay be short or becoŵe chronic͘ /n acute stress the
duration oĨ the stressor is relatively short, and the individual has tiŵe to return to
baseline level oĨ Ĩunctioning͘΀ϭϴ΁ /n chronic stress the duration oĨ the stressor is
long, so there is a prolonged stress response without returning to baseline levels͘
�hronic stress can also be caused by consecutive shorter stressors which prevent
the individual to recover Ĩroŵ the initial stress reaction and to return to norŵal͘
΀ϭϵ΁ �hronic physiological stress increases the aŵount oĨ catecholaŵines and
glucocorticosteroids, which results in higher risŬ Ĩor hypertension, coronary artery
disease, atherosclerosis, obesity and higher susceptibility to inĨections͘΀ϮϬ΁ then
negative psychological stress responses becoŵe chronic, this can lead to Ĩeelings oĨ
insuĸciency, anǆiety or depression and syndroŵes such as burnout ŵay develop͘
�urnout is a syndroŵe caused by chronic stress and is constituted by eŵotional
eǆhaustion, depersonalisation ;social distancingͿ and Ĩeelings oĨ insuĸciency͘΀Ϯϭ΁
&urtherŵore ŵaladaptive behaviours such as alcohol and substance abuse ŵay
ŵaniĨest͘

PERSONALITY AND STRESS
/t is Ŭnown that people diīer widely in their stress response; in siŵilar situations
soŵe individuals will thrive while others ŵight decoŵpensate͘΀ϭϳ, ϮϮ΁ dhese
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interindividual diīerences are central in transactional stress theories, not only when
regarding the psychological stress response but also in relation to the physiological
stress response͘΀Ϯϯ΁ /n psychological research it is widely assuŵed that personality
inŇuences the stress response in several ways͘΀Ϯϰ΁

/n relation to stress, eŵotional intelligence is interesting because it is about
how individuals process and utiliǌe eŵotionally laden inĨorŵation with respect to
theŵselves and with respect to others͘΀Ϯϱ΁ dhe use oĨ the word intelligence ŵight
iŵply eŵotional intelligence to be a cognitive ability; however it is preĨerable to
consider it as a personality trait͗ trait eŵotional intelligence ;d�/Ϳ͘΀Ϯϲ΁ drait �ŵotional
/ntelligence ;d�/Ϳ aiŵs at gathering aīect related traits that are scaƩered throughout
the Įve diŵensions oĨ the &&D under one denoŵinator and is thus consistent with
trait psychology͘ d�/ showed increŵental validity in eǆplaining a nuŵber oĨ responses
and eŵotional behaviors above the established &&D͘΀Ϯϲ, Ϯϳ΁

PERSONALITY AND STRESS IN ANAESTHESIA
Anaesthesiologists are generalists; they treat patients oĨ all ages, who ŵay be very
healthy or present with signiĮcant ŵorbidity Ĩor a wide range oĨ procedures͘ &or
this reason they need to have a broad Ŭnowledge base and possess an arsenal oĨ
clinical sŬills͘ do saĨely ŵanage each individual case, these sŬills and Ŭnowledge
need to be accoŵpanied by good nonͲtechnical sŬills, such as situational awareness,
decision ŵaŬing and coŵŵunication͘ /n that respect anaesthesia is not uniƋue, other
specialties are generalists as well, such as general physicians or intensivists͘ ,owever
anaesthesia is also a hyperacute speciality͗ with or without warning and very ƋuicŬly,
situations ŵay develop where survival or ŵorbidity oĨ the patient is dependent on
the perĨorŵance oĨ the anaesthesia provider under tiŵe pressure͘ Again, also other
specialties are conĨronted with liĨeͲorͲdeath situations in hyperacute seƫngs, such
as gynaecologists or cardiothoracic and trauŵa surgeons͘ �ut, the coŵbination oĨ
having to be a generalist and the possibility oĨ uneǆpectedly having to use a subset
oĨ that broad general Ŭnowledge and sŬills to prevent disaster, constitute a lacŬ oĨ
control over worŬ paƩern which is speciĮc Ĩor anaesthesia͘΀Ϯϴ, Ϯϵ΁

^ynthesiǌing the above͗ anaesthesia is a ŵedical specialty with speciĮc and
proĨound stressors͘΀Ϯϵ, ϯϬ΁ dhese stressors will cause a stress response, physiologically
and psychologically͘ dhis response can be perceived as positive or as negative, and
coped with well or ŵaladaptively͘ Wrolonged or repeated stress responses ;chronic
stressͿ andͬor ŵaladaptive stress responses have negative conseƋuences Ĩor physical
and ŵental health͘΀ϯϭ΁ dhere is a signiĮcant body in anaesthesia literature concerning
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1stressors΀Ϯϵ, ϯϬ, ϯϮͲϯϲ΁, ;physiologicalͿ stress response ΀ϯϳͲϰϯ΁ and chronic stress
related disorders such as burnout͘΀ϰϰ, ϰϱ΁ /n this literature anaesthesia is identiĮed
as one oĨ the ŵore stressĨul specialties͘ �espite this consensus however, studies are
inconsistent whether anaesthesiologists are ŵore stressed than other specialties͘
΀Ϯϵ, ϰϲ, ϰϳ΁

Wersonality is an iŵportant ŵediator in the stress response, and assuŵing
that generally anaesthesiologists are conĨronted with the saŵe occupational
stressors, then diīerences in stress response between anaesthesiologists are liŬely
caused by diīerences in personality͘ /nterest in anaesthesiologists͛ personality
has been shown in our literature already in the eighties and early nineties͘΀ϰϴͲ
ϱϬ΁ then stress in anaesthesia becaŵe a topic oĨ interest in the ŵidͲnineties΀ϱϭ΁
then the intuition that personality is probably iŵportant in handling anaesthesia
related stress was Ĩorŵulated a Ĩew years later͘ ΀Ϯϵ΁ dhis suggested research into
the eŵphasiǌed relationship between personality, stressors, satisĨaction and
outcoŵe correlates oĨ chronic stress, such as burnout, has not been eǆecuted in
anaesthesia͘΀ϱϮ΁ hnĨortunately the literature concerning personality in anaesthesia
is Ĩragŵented, because over the years research into this topic has been in and out oĨ
vogue͘ dhereĨore there is no clear line oĨ thought connecting the published papers
resulting in an established ideal personality proĮle͘ Additionally, soŵe ŵeasures
used to ƋuantiĨy personality are now considered obsolete or are troubled by other
ŵethodological issues͘ &urtherŵore it is not yet clear how diīerences in personality
between anaesthesiologists are reŇected by diīerences in ;chronicͿ stress response͘

dhe topic oĨ anaesthesiologist personality is relevant because personality ŵay
be an iŵportant predictor Ĩor anaesthesiologists͛ response to stress and thereĨore
oĨ subseƋuent health and clinical perĨorŵance͘ �ǆpanding Ŭnowledge ŵay help in
identiĨying those at risŬ oĨ developing stress related health probleŵs or aiding in
resident selection͘ 'ood clinical perĨorŵance, individually and as a ŵeŵber oĨ the
ŵedical teaŵ, is eǆtreŵely iŵportant because ultiŵately this all beneĮts the patient͘

AIM AND OUTLINE OF THE THESIS 
dhe general aiŵ oĨ this thesis is to identiĨy those personality traits that are
advantageous Ĩor anaesthesiologists, especially when conĨronted with occupational
stressors͘ do ŵeet this aiŵ we have Ĩorŵulated several research Ƌuestions͘ dhese are
suŵŵarised in table ϭ͘
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General aim do identiĨy and reŇect on advantageous personality
traits Ĩor anaesthesiologists

x x x x x

Yuestion ϭ that is the eǆisting Ŭnowledge concerning personality
oĨ anaesthesiologists͍

x x

Yuestion Ϯ /s there a relationship between personality and
stressor appraisal in anaesthesiologists͍

x

Yuestion ϯ ,ow signiĮcant is the chronic stress response in
anaesthesiologists͍

x x

Yuestion ϰ /s there a correlation between personality and chronic
stress response in anaesthesiologists͍

x x

Table 1. Kverview oĨ research Ƌuestions and chapters

Chapter 2 will systeŵatically review the eǆisting literature in order to answer the
Ƌuestion oĨ what thus Ĩar is Ŭnown about personality oĨ anaesthesiologists͘ Although
several reviews oĨ stress or stress related disorders in the conteǆt oĨ anaesthesia
have been published,΀Ϯϴ, ϰϰ, ϰϱ, ϱϯ΁ no systeŵatic review oĨ studies into personality
oĨ anaesthesiologists has been done͘ >iterature was included until �eceŵber ϮϬϮϬ͘

Chapter 3 aiŵs to answer the Ƌuestion whether there is a relationship between
personality and appraisal oĨ stressors in anaesthesiologists͘ /n a crossͲsectional study
we will eǆaŵine personality traits, occupational stressors, and also worŬ satisĨaction͘
hsing cluster analysis we will eǆplore whether personality proĮles can be Ĩound in
anaesthesiologists͘ &actorial analysis will be used to identiĨy occupational stressors
and satisĨaction͘ te will eǆplore diīerences in appraisal oĨ the identiĮed occupational
stressors and worŬ satisĨaction, between the Ĩound personality proĮles͘

Chapter 4a will serve as an introduction to Chapter 4b͘ ,ere we will discuss
the relationship between personality, stress and burnout͘ te will also brieŇy discuss
strategies to alleviate or prevent burnout͘

In Chapter 4b Įrst we will assess the psychological chronic stress response
in terŵs oĨ burnout and general psychological health in �utch anaesthesiologists͘
^econdly we aiŵ to answer the Ƌuestion how personality is related to this
psychological chronic stress response in anaesthesiologists͘ do this end we will eǆplore
the relationship between the big Įve personality traits and burnout, diŵensions oĨ
burnout and psychological distress͘ >ogistic regression techniƋues will be applied͘  
te will study the saŵe crossͲsectional saŵple in �utch anaesthesiologists we used
in chapter ϯ͘
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1Chapter 5 Įrst will eǆplore whether chronic stress is related to career phase;
Ĩroŵ the perspectives oĨ eīortͲreward iŵbalance and chronic physiological stress
in a saŵple oĨ �utch anaesthesiologists͘ ^econd it aiŵs to answer the Ƌuestion
whether chronic physiologic stress response is related to the trait eŵotional
intelligence personality͘ �hronic physiological stress will be ŵeasured as hair cortisol
concentration͘ �areer phase will be ŵeasured in years oĨ eǆperience͘ te will use
linear and Ƌuadratic regression techniƋues͘

Finally Chapter 6 will synthesiǌe our worŬ in a general discussion oĨ our Įndings
and their iŵplications and provide Ĩuture research perspectives͘ dhe thesis will
conclude with an overarching conclusion͘
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STRUCTURED ABSTRACT
Background: As a central part oĨ their ũob, anaesthesiologists oŌen have to perĨorŵ
deŵanding tasŬs under highͲstaŬes conditions͘ zet, soŵe anaesthesiologists seeŵ
beƩer able to deal with the deŵands oĨ the proĨession than others͘

Objectives: dhis review aiŵs to answer the Ĩollowing Ƌuestions͗ that are necessary
or desirable Ƌualities oĨ an anaesthesiologists͍ thich personality traits or
characteristics have been Ĩound in anaesthesiologists͍ ,ow does personality relate
to ũob perĨorŵance and worŬ stress aŵong anaesthesiologists͍

Design: ^ysteŵatic review oĨ studies that eǆaŵined anaesthesiologists͛ personality
or personality characteristics͘ te perĨorŵed our synthesis in terŵs oĨ the ĮveͲĨactor
ŵodel oĨ personality͘

Data sources: dhe search was conducted in the Wubŵed, �D�A^�, and teb oĨ
^cience databases͘ >iterature was included until �eceŵber ϮϬϮϬ͘

Eligibility criteria: te included Ƌualitative and Ƌuantitative studies that eǆaŵined
anaesthesiologists͛ personality; also we included studies that Ĩocused on
anaesthesiologists͛ stress, perĨorŵance or ŵental health but only iĨ these topics
were eǆaŵined Ĩroŵ the perspective oĨ personality͘

Results: te included ϲ Ƌualitative and Ϯϱ Ƌuantitative papers͘ ^ynthesis oĨ the
Ƌualitative papers revealed two classes oĨ desirable personality characteristics;
technical and nonͲtechnical͘ ^ynthesis oĨ the Ƌuantitative papers suggested that
anaesthesiologists do not essentially diīer Ĩroŵ other ŵedical specialists͘ Doreover,
our synthesis revealed several personality traits that predict good perĨorŵance, low
stress or good ŵental health aŵong anaesthesiologists͗ lower Eeuroticisŵ, higher
�ǆtraversion, higher Kpenness and higher �onscientiousness͘

Conclusions: dhose personality traits that predict perĨorŵance, stress or ŵental
health in anaesthesiologists, also predict perĨorŵance, stress or ŵental health in
other ;ŵedical and nonͲŵedicalͿ high deŵandͬhigh staŬes environŵents͘ dhe ideal
anaesthesiologist would be lower on Eeuroticisŵ, higher on �ǆtraversion and higher
on �onscientiousness͘  
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INTRODUCTION
Wersonality is deĮned as the set oĨ psychological traits oĨ a person that ;aͿ are relatively
enduring and that ;bͿ inŇuence how that person interacts with his or her environŵent͘
/n line with this deĮnition, behaviour is assuŵed to be a Ĩunction oĨ personality
and circuŵstances͘΀ϭ΁ /n other words͗ personality describes tendencies to display
certain behaviour, eǆperience certain eŵotions, or have certain cognitions in given
circuŵstances͘ As the psychologist Zayŵond �aƩell put it, personality is͗ ͚that which
perŵits a prediction oĨ what a person will do in a given situation͛͘ dhe psychology oĨ
personality has several applications, e͘g͘, in the doŵains oĨ individualised education,
targeted ŵental health prevention, and personnel selection͘

/t is a coŵpelling intuition that speciĮc ũobs reƋuire speciĮc behavioral
tendencies͘΀Ϯ΁ &or eǆaŵple, astronauts need to be psychologically resilient and
Ňeǆible under the ŵost eǆtreŵe circuŵstances, while artists need to be creative͘΀ϯ,
ϰ΁ Anaesthesiologists, liŬe other physicians, need to be able to stay calŵ and collected
at all tiŵes, including when they are conĨronted with patientͲrelated crisis situations͘
΀ϱ΁ /Ĩ we assuŵe that ŵost anaesthesiologists Ĩace siŵilar worŬing circuŵstances,
personality should be a Ŭey predictor oĨ anaesthesiologists͛ behaviour and, thus,
their perĨorŵance͘ Doreover, anaesthesiologists͛ personality ŵay have an iŵpact on
how they cope with intense worŬͲrelated stress, and thus, predict ŵental wellbeing
during their careers͘ ^o, anaesthesiologists need personality characteristics that
eŵpower theŵ to adeƋuately handle the high deŵandͬhigh staŬes nature oĨ their
ũob and the stress that coŵes with it͘

do the Ŭnowledge oĨ the authors, the personality oĨ the anaesthesiologist
in relation to their worŬ and its iŵplications on perĨorŵance and stress have not
yet been systeŵatically reviewed͘ tith this paper we aiŵ to Įll that void͘ &irst, we
discuss Ƌualitative studies to answer the Ƌuestion͗ that are the necessary or desired
Ƌualities oĨ an anaesthesiologist͍ ^econd, we discuss Ƌuantitative studies to answer
the Ĩollowing Ƌuestions͗ �o anaesthesiologists diīer in personality Ĩroŵ the general
population͍ �o anaesthesiologists diīer in personality Ĩroŵ other physicians͍ �oes
personality predict anaesthesiologists͛ perĨorŵance͍ And͗ �oes personality predict
anaesthesiologists͛ ŵental health͍

METHODS
dhe research Ƌuestions and the ŵethods were registered in WZK^W�ZK ;/�͗
�Z�ϰϮϬϮϬϭϱϰϴϲϯͿ͘
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dhe search was conducted in the Wubŵed, �D�A^�, and teb oĨ ^cience
databases͘ te searched these databases Ĩor personality in relation to anaesthesia͘
Dedical ^ubũect ,eadings ;D�^,ͲterŵsͿ and Ŭeywords used Ĩor our search were͗
͞Anesthesiology͟΀De^,΁ KZ ͞Anaesthesiology͟ KZ ͞Anaesthesia͟ KZ ͞Anaesthetist͟
KZ ͞Anaesthesiologist͟ KZ ͞Anesthesiologist͟ AE� ͞Wersonality͟΀De^,΁ KZ ,uŵan
characteristics΀De^,΁ KZ ͞Wersonal characteristics͟ KZ ͞^tress, Wsychological͟΀De^,΁
KZ ͞^tress͟ KZ ͞distress͟ KZ ͞�urnout͘͟ dhe last systeŵatic search was conducted
on �eceŵber ϯϭ ϮϬϮϬ͘ Eo tiŵe liŵit was set͘ >anguages were liŵited to 'erŵanic
and Zoŵan languages͘

Study selection
AŌer reŵoving duplicates, two authors ;Zvdt and :tͿ independently analysed titles
and abstracts and ŵade inclusion decisions ;see belowͿ͘ then in doubt, the Ĩull teǆt
article was obtained͘ �onsensus was reached through discussion͘

te included Ƌualitative articles that reported research on anaesthesiologists͛
personal Ƌualities͘ te included Ƌuantitative articles that reported prospective or
crossͲsectional research on anaesthesiologists͛ personality, provided that these studies
used wellͲestablished psychoŵetric instruŵents, either prospective or crossͲsectional͘

�ǆclusion decisions were ŵade in three steps͘ /n the Įrst step, we eǆcluded
articles that were not related to anaesthesia as a ŵedical specialty ;e͘g͘, studies about
dentists and veterinariansͿ͘ Also, at this step, we eǆcluded studies whose subũects
were patients or aniŵals͘ /n the second step, we eǆcluded papers that reported
research on nonͲphysician anaesthesia providers, such as nurse anaesthetists and  
anaesthesia technicians͘ /n the third step, we eǆcluded papers that Ĩocused on
stressͲrelated states such as burnout or Ĩatigue, but did not relate these states to
personality or individual diīerences͘ dhe reŵaining articles were obtained in Ĩull
teǆt, and assessed Ĩor eligibility ;by Zvdt and :t, who worŬed independentlyͿ ͘
Also here, consensus was reached through discussion͘ �oŵŵents on other articles,
editorials, reviews, conĨerence abstracts and leƩers to the editor were eǆcluded͘

dwo authors ;Zvdt and :tͿ independently evaluated the included articles
according using a data eǆtraction Ĩorŵ͘ &or ƋualityͲassurance purposes, a third
author ;��Ϳ reviewed a randoŵ saŵple oĨ ϱ articles using the saŵe Ĩorŵ͘ te
searched Ĩor ŵeasures oĨ personality, perĨorŵance, stress and ŵental health͘ te
assessed the Ƌuality oĨ the articles using an appraisal tool Ĩor crossͲsectional studies
;Ay/^Ϳ, while also considering the guidelines Ĩor Ƌuality oĨ psychological research͘΀ϲ,
ϳ΁ An interrater reliability analysis using a pooled <appa statistic was perĨorŵed͘΀ϴ΁
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Synthesis of results and summary measures
dhe Įndings Ĩroŵ Ƌualitative studies were synthesiǌed in a narrative way͘ �ecause
oĨ the heterogeneity oĨ psychoŵetric instruŵents used in literature, Ĩor Ƌuantitative
studies it was not possible to pool data and to conduct a Ĩorŵal ŵetaͲanalysis͘
dhereĨore we will relate the Įndings oĨ those instruŵents to the &ive &actor Dodel
oĨ personality ;&&DͿ where this is Ĩeasible͘ then results were ŵiǆed, we reĨrained
Ĩroŵ drawing a synthesiǌed conclusion͘ dhe &&D has becoŵe the doŵinant ŵodel oĨ
personality in psychological science͘ dhe Įve ŵutually eǆclusive, bipolar diŵensions
;i͘e͘ traitsͿ are͗ Eeuroticisŵ, �ǆtraversion, Kpenness to �ǆperience, Agreeableness
and �onscientiousness͘΀ϵ, ϭϬ΁  dhere is evidence that these &&DͲtraits predict
realͲworld outcoŵes͘΀ϭϭ΁ An eǆplanation oĨ the &&DͲdiŵensions with eǆaŵples oĨ
descriptors is given in &igure ϭ͘

Figure 1. �iŵensions oĨ the &ive &actor Dodel with eǆaŵples oĨ descriptors͘ dhe Įve diŵen-
sions oĨ the &iveͲ&actor Dodel are ŵutually eǆclusive and bipolar ;i͘e͘, they cover a high to
low continuuŵͿ͘ dhese Įve traits are widely assuŵed to be both necessary and suĸcient to
describe people s͛ personality͘

'enerally, there are two types oĨ instruŵents that can be used to ŵap people s͛
personality͗ &irst, there are instruŵents that use scales or diŵensions to ƋuantiĨy
personality traits that are derived Ĩroŵ general theories oĨ personality ;or Ĩroŵ
ŵore specialised ŵodels oĨ individual diīerencesͿ͘ ^econd, there are instruŵents
in which scales or diŵensions are statistically derived using Ĩactor analysis͘ A ŵain
advantage oĨ the laƩer approach is that it enables researchers to readily coŵpare the
outcoŵes oĨ studies͘ dhe ĮveͲĨactor ŵodel ;&&DͿ is a statistically derived ŵodel and
thus has the advantage oĨ providing a coŵprehensive ĨraŵeworŬ oĨ psychological
traits͘ �orrelations between other psychoŵetric instruŵents and the &&D have been
studied, the relevant ones Ĩor this review are given in dable ϭ͘
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dhe traits oĨ �atell s͛ ϭϲ personality Ĩactor inventory ;�atell ϭϲ W&Ϳ and oĨ
the &ive &actor Dodel ;&&DͿ, are statistically derived by Ĩactor analysis͘ Although
ŵethodologically diīerently constructed, boƩoŵͲup vs top down and with obliƋue
;not ŵutually eǆclusive ie soŵetiŵes overlappingͿ vs orthogonal diŵensions, they
both ŵeasure personality in Įve, roughly the saŵe, general Ĩactors͘΀ϭϮͲϭϰ΁ dhe
Adũectives �hecŬlist ;A�>Ϳ and the  :acŬson Wersonality Zesearch &roŵ ;WZ&Ϳ were
also created to ŵeasure general personality͘΀ϭϱ, ϭϲ΁  dhe Dinnesota Dultiphasic
Wersonality /nventory ;DDW/Ϳ is an inventory conceived to identiĨy ŵaladaptive
personality styles͘ dhe �aliĨornia Wsychological /nventory ;�W/Ϳ is related to the DDW/
and shares certain iteŵs, but was created to describe personality with everyday
concepts͘ dhe DyersͲ�riggs dype /ndicator ;D�d/Ϳ is an instruŵent based on :ungian
theory oĨ personality͘΀ϭϳ΁ �loningers s͛ deŵperaŵent and �haracter /nventory ;d�/Ϳ
is conceived Ĩroŵ a psychobiological theory͘΀ϭϴ΁ �arKE s͛ Ƌuestionnaire ;�arKn �YͲ
i͗ϭϮϱͿ is ŵeant to ŵeasure eŵotional intelligence͘΀ϭϵ΁

RESULTS
Study selection
dhe Ňow oĨ papers is depicted in &igure Ϯ͘ AŌer reŵoval oĨ duplicates and articles in
nonͲwestern languages, the search until �eceŵber ϮϬϮϬ yielded a total oĨ  ϯϬϳϰ uniƋue
articles͘ AŌer analysis per title and abstract, ϭϬϳ papers reŵained Ĩor Ĩull teǆt analysis͘
&ollowing a ŵanual search oĨ the reĨerences, ϰ ŵore articles were added͘ �etailed
Ĩull teǆt evaluation resulted in ϰϬ papers Ĩor data eǆtraction and Ƌuality assessŵent͘
dhe interrater reliability was Ĩound to be <appaсϬ,ϲϱ ;ϵϱй �/ Ϭ͘ϱϳͲϬ͘ϳϮͿ͘ /n total ϲ
Ƌualitative and Ϯϱ Ƌuantitative papers reŵained Ĩor inclusion in our systeŵatic review͘
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Figure 2. &low oĨ articles through the study͘

Qualitative research (e.g. interview studies)
do answer the Ƌuestion which are necessary or desirable personality characteristics
oĨ an anaesthesiologist, Ƌuestionnaires and Ƌualitative research ŵethods have
been used͘ Yualitative research is ideally suited because it eǆplores phenoŵena in
the coŵpleǆ interactions between people and their environŵent͘΀Ϯϳ΁ dhe various
Ƌualitative research ŵethods, which oŌen involve inͲdepth interviews, have been
previously discussed in our literature͘΀Ϯϴ΁

Study characteristics
Dost participants were consultant anaesthesiologists but residents participated as
well͘ Also anaesthesia nursesͶpeople who regularly observe anaesthesiologists͛
behaviourͶwere  asŬed to deĮne eǆcellence in anaesthesiologists͘ dhe studies used
the ;ŵodiĮedͿ �elphi ŵethod, Ĩocused interviews or Ƌuestionnaires as their Ŭey
ŵethods͘ dhe results oĨ the individual studies are presented in table Ϯ͘
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Chapter 2

36

Synthesis of results
tith regard to necessary or desired personality characteristics, we identiĮed
two theŵes͘ Kn the one hand, studies highlighted Ƌualities related to cognition
and intellectual capabilities; on the other hand, studies highlighted Ƌualities that
are related to personality͘ dhe ideal anaesthesiologist is capable oĨ perĨorŵing
coŵpleǆ tasŬs͘ ,e or she recogniǌes potential probleŵs in an early stage, because
he or she has an eye Ĩor detail, while at the saŵe tiŵe ŵaintaining a bird s͛ eye
perspective͘ Doreover, the ideal anaesthesiologist is vigilant and practical͘΀Ϯϵ, ϯϭͲ
ϯϯ΁ WroĨessionally, he or she is selĨͲaware, conĮdent, socially coŵpetent, but accepts
criticisŵ ;also Ĩroŵ subordinatesͿ, and strives Ĩor eǆcellence͘΀Ϯϵ, ϯϭ, ϯϯ΁ �ŵotionally,  
he or she is in control, alert and calŵ, and coŵŵunicates with clarity, especially
in critical situations, and is coŵpassionate and eŵphatic͘΀ϮϵͲϯϰ΁ ,aving good
relationships with patients and being altruistic were soŵetiŵes lower ranŬed than
good clinical sŬills͘΀Ϯϵ, ϯϭ, ϯϰ΁ ,owever, in these studies, it is also oŌen recognised
that the patient is the centre oĨ the anaesthesia universe͘΀ϯϮ, ϯϯ΁ A shiŌ in eŵphasis
is noticeable in the literature͗ Ĩroŵ the Ĩocus priŵarily on clinical sŬills and intellectual
capabilities, to the recognition that superior clinical sŬills and Ŭnowledge ŵay be
Ĩundaŵental, but that personal Ƌualities are essential͘΀ϯϭ΁

Quantitative research (psychometric studies)
do answer the Ƌuestion which personality traits have been Ĩound in anaesthesiologists
one should Ŭeep in ŵind that several ŵethods can be used to assess personality͘
dhese ŵethods include ;eǆperiŵentalͿ behavioural observations or diagnostic
interviews by psychologists͘ ,owever Ĩor practical or statistical reasons selĨͲreport
Ƌuestionnaires are oŌen used͘ dhese Ƌuestionnaires have been validated by
assessing their convergence with other ŵeasureŵents oĨ personality, such as reports
by others͘΀ϯϱ, ϯϲ΁

Study characteristics
^aŵple siǌes ranged Ĩroŵ ϮϮ to ϲϱϱ subũects oĨ consultant andͬor resident
anaesthesiologists͘ do assess personality several instruŵents were used ;table ϭͿ͘
dhe results oĨ individual studies are given in table ϯ͘
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Syntheses of results
/n ϭϵϴϬ, Zeeve was the Įrst to eǆaŵine personality in anaesthesiologists, or any

ŵedical specialty Ĩor that ŵaƩer͘ ΀ϯϳ΁ AŌer that, several initiatives Ĩollowed͘
Anaesthesiologists͛ personality has been coŵpared with the general population
and with other specialties, under the assuŵption that, iĨ diīerences in personality
would be established, this could aid selection procedures͘ >ater, the Ĩocus oĨ studies
shiŌed to the relationship oĨ personality with perĨorŵance or ŵental health͘ te
categorised the studies by these aiŵs͘ te interpreted studies in terŵs oĨ the &&D,
not in terŵs oĨ the original instruŵents ;dable ϭ; Ĩor a brieĨ eǆplanation oĨ these
instruŵents, see the caption oĨ dable ϭͿ͘ ,owever, Ĩor the saŬe oĨ transparency, we
do report the original instruŵents͛ diŵensions or Ĩacets; these are Italicised in the 
teǆt͘ dhe corresponding &&DͲtraits are �apitalised͘

Do anaesthesiologists differ in personality from the general population?

Although soŵe studies Ĩound that anaesthesiologists were higher on Eeuroticisŵ
because they were more Apprehensive and Tense ΀ϯϳ, ϰϱ΁, ŵost studies Ĩound that
anaesthesiologists were lower on Eeuroticisŵ because they were less Apprehensive, 
more Emotionally stable and more Confident ΀ϯϴ, ϰϱ, ϰϴ΁, or ŵore Self-directed͘΀ϰϵ΁
Anaesthesiologists were lower on Extraversion because they were more Serious, 
Reserved, Shy or Self-sufficient ΀ϯϳ, ϯϴ, ϰϱ΁ or less Reward Dependent͘΀ϰϵ΁ dwo
studies Ĩound that anaesthesiologists were higher in Kpenness because they were
less Traditional, more Sensitive, and more Tolerant ΀ϯϴ, ϰϱ΁ /t was also Ĩound that
anaesthesiologists were lower on Agreeableness because they were more Dominant
΀ϯϳ, ϰϱ΁; however soŵe suggested that anaesthesiologists should be higher on
Agreeableness because they were more Cooperative.΀ϰϵ΁ Dost studies Ĩound that
anaesthesiologists were higher on �onscientiousness because they were ŵore
Serious, Practical and Perfectionistic ΀ϯϳ, ϰϱ, ϰϴ΁ or less Novelty seeking ΀ϰϵ΁͘ Kne
study Ĩound that anaesthesiologists were lower on Persistence, which ŵight point
to lower �onscientiousness͘΀ϰϵ΁ Kthers Ĩound no evidence Ĩor diīerences with the
general population, however these studies only reported rather sŵall saŵple siǌes͘
΀ϯϵ, ϰϲ΁

/n suŵŵary, taŬing into account soŵetiŵes contradictory Įndings, coŵpared
with the general population, anaesthesiologists were Ĩound to be lower in
Eeuroticisŵ, lower in �ǆtraversion, higher in Kpenness, higher in  �onscientiousness,
and not ŵarŬedly diīerent in Agreeableness͘
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Do anaesthesiologists differ in personality from other physicians? 

^tudies have coŵpared anaesthesiologists͛ personality with general physicians,
Ĩaŵily practitioners, psychiatrists and surgeons͘΀ϯϳ, ϯϴ, ϰϭ, ϰϵ, ϱϭ, ϱϮ΁͘ �oŵpared
with general physicians or Ĩaŵily practitioners soŵe diīerences were Ĩound, Ĩor
eǆaŵple anaesthesiologists were lower on Agreeableness because they were ŵore
Dominant ΀ϯϳ΁ and less Cooperative΀ϰϵ΁͘  ,owever, other Ĩound diīerences were not
consistent between those studies͘ then coŵpared with psychiatrists and surgeons,
papers concluded that there were ŵore siŵilarities than diīerences ;i͘e͘, even when
betweenͲgroup diīerences were statistically signiĮcant, and they oŌen were not, the
ŵagnitude oĨ these diīerences was usually sŵallͿ͘΀ϯϴ΁ ΀ϰϭ, ϱϭ, ϱϮ΁

/n suŵŵary, although soŵe diīerences in general personality between
anaesthesiologists and other ŵedical specialists have been Ĩound, these were not
consistent between studies͘ &urtherŵore, ŵost studies concluded they identiĮed
siŵilarities rather than diīerences in personality͘

Does personality predict anaesthesiologists’ performance? 

then Zeeve Įrst studied anaesthesiologists͛ personality, a subgroup was
peerͲassessed on perĨorŵance͘ /n an eǆploratory Ĩashion it was Ĩound that͗
Anaesthesiologists who perĨorŵed beƩer were lower on Eeuroticisŵ because
they were more Emotionally Stable, less Apprehensive and less Tense͘΀ϯϳ΁ /n a later
study Zeeve Ĩound signiĮcant diīerences between accepted and nonͲaccepted
applicants͗ Accepted applicants were lower on Eeuroticisŵ because they were ŵore
Self-Confident, less Anxious, ŵore Emotionally Stable and less Tense; and accepted
applicants were lower on Agreeableness because they were ŵore Dominant͘ then
the accepted applicants were later assessed Ĩor perĨorŵance, personality eǆplained
a Ĩair proportion oĨ variance͗ dhey perĨorŵed beƩer when they were lower on
Eeuroticisŵ, because they were ŵore Emotionally Stable and Relaxed and when 
they were higher on �ǆtraversion, because they were ŵore Warm and Socially Bold͘
΀ϰϰ΁

Kther researchers Ĩound coŵparable results͗ �eƩer perĨorŵance was
predicted by lower Eeuroticisŵ, because ŵore Independence and Well-being [42, 
43] or lower Anxiety, Anger and Vulnerability,[53] �y higher �ǆtraversion, because
more Socialisation΀ϰϮ, ϰϯ΁ and lower Introversion.[47] By higher Agreeableness,
because more Cooperation ΀ϱϯ΁, and by higher �onscientiousness, because ŵore
Achievement via Conformance [42, 43] and less Flexibility.[47] Extraverts ;higher on
�ǆtraversionͿ got higher global perĨorŵance ratings than Introverts, Sensing-people
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;,igher on KpennessͿ got higher supervisor ratings than IntuitionͲpeople, both on
daily ratings and on a global perĨorŵance score͘΀ϱϰ΁ A coŵpleŵentary approach is
the use oĨ an instruŵent to ŵeasure eŵotional intelligence ;�/Ϳ͘ ^everal aspects oĨ
�/ were associated with perĨorŵance diŵensions͘ Self-Regard and stress tolerance,
corresponding to lower Eeuroticisŵ, assertiveness and optimism, corresponding
to higher Extraversion and Independence, Self-actualisation and Reality testing,
corresponding to higher Kpenness, were especially linŬed to ratings oĨ patient care͘
΀ϱϱ, ϱϲ΁

Anaesthesia siŵulations have proven to be an eīective training tool, as
docuŵented by a wellͲdeveloped literature͘ �ecause anaesthesia siŵulations closely
reseŵble the real worŬ, they provide an eǆcellent opportunity to study perĨorŵance as
well͘ ,owever, in this body oĨ literature, only one study eǆaŵined anaesthesiologists͛
personality͘ /n this study, during anaesthesia siŵulations, perĨorŵance was Ĩound to
be positively related to �onscientiousness and Agreeableness͘΀ϲϬ΁

dhe studies on anaesthesiologists͛ perĨorŵance described above used a range
oĨ approaches to ŵeasure perĨorŵance ;e͘g͘, Ĩaculty ratings and peer ratings, Ĩor
technical and nonͲtechnical sŬills, in both realͲliĨe and siŵulated seƫngsͿ͘ dhe
ŵeasureŵent oĨ anaesthesiologists͛ perĨorŵance, and relatedly, the developŵent
oĨ perĨorŵance criteria, are topics oĨ ongoing research͘΀ϲϮͲϲϱ΁  ,owever, despite
the variety oĨ approaches, the studies in this section show consistent results͗ 'ood
perĨorŵance was related to lower Eeuroticisŵ, higher �ǆtraversion, higher Kpenness,
and higher �onscientiousness͘ Kverall, Agreeableness seeŵed to be soŵewhat less
predictive͘

Does personality predict anaesthesiologists’mental health?

dhe relationship between low ũobͲsatisĨaction and ŵental health probleŵs is
plausible͘΀ϱϬ, ϲϲ΁ An early study Ĩound signiĮcant positive correlations between
:ob satisĨaction and Emotional Stability ;lower on EeuroticisŵͿ and Trust ;higher
on AgreeablenessͿ͘΀ϰϱ΁ /s was also Ĩound in anaesthesiologists that eǆhibiting Type 
A behaviour was related to low ũob satisĨaction and ŵental health͘΀ϱϬ΁ /ndividuals
with Type A behaviour are characterised as aŵbitious, coŵpetitive, iŵpatient
and aggressive or hostile͘ dhis is theoretically related to a coŵbination oĨ higher
Eeuroticisŵ, higher �onscientiousness but lower Agreeableness͘ /ndeed, in ŵore
recent studies where the &&D was used, lower Eeuroticisŵ, lower /ntroversion
and higher Agreeableness were Ĩound positively related to ũob satisĨaction͘΀ϱϴ, ϱϵ΁
�oncerning the physiological coŵponent oĨ stress, the personality trait oĨ �/ was not
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Ĩound to predict long terŵ cortisol response͘΀ϲϭ΁ tith respect to burnout however,
it was Ĩound that in anaesthesiologists personality traits were strongly related to the
presence oĨ distress and burnout, with Eeuroticisŵ as the ŵost iŵportant correlate͘
Wrotective personality traits were �ǆtraversion and Agreeableness͘΀ϱϳ΁  �oncerning
general psychological health in resident anaesthesiologists, overall a norŵal
psychological structure was Ĩound͘ ,owever, about a third showed a tendency
towards negative emotionality ;higher on EeuroticisŵͿ and thereĨore at risŬ͘΀ϰϬ΁
Although an older study, this nuŵber corresponds to incidences oĨ burnout Ĩound
recently͘΀ϲϳ΁

^uŵŵariǌing, several studies looŬed into the relationship between personality
and ũob satisĨaction or ŵental health͘ Also here, the results are consistent͗ ,igher
Eeuroticisŵ is a risŬ Ĩactor Ĩor low ũob satisĨaction and ŵental health probleŵs, while
higher �ǆtraversion and Agreeableness seeŵ to be protective͘

Risk of bias 
^everal biases should be considered͗ Dost studies were eǆploratory; soŵe studies
drew conclusions Ĩroŵ relatively sŵall saŵples and several studies Ĩocused on
pͲvalues rather than eīect siǌes͘ Doreover, pͲvalues were not always corrected Ĩor
ŵultiple testing͘ Dore study participants were ŵale coŵpared to Ĩeŵale, especially
in the earlier studies͘ dhis changes in later studies, reŇecting the Dͬ& ratio in the
current population oĨ the anaesthesiologist worŬĨorce͘ &urtherŵore, there was a large
tiŵeĨraŵe over which studies were conducted͘ dhe Ƌuality oĨ the older papers was not
always to current standards͘ Doreover, ŵost studies did not report a nonͲresponder
analysis͘ And iŵportantly, the personality inventories were heterogenous and varied in
Ƌuality͘ te will return to this issue in the liŵitation section oĨ our discussion͘

DISCUSSION
dhis is the Įrst systeŵatic review oĨ the correlates oĨ anaesthesiologists͛ personality͘
Yualitative research revealed generally two distinct sets oĨ desirable personal
Ƌualities Ĩor the anaesthesiologist͘ dhe Įrst set oĨ desirable Ƌualities can be
described as technical, i͘e͘, having sŬills and Ŭnowledge͘ dhe second set can be
described as non-technical, i͘e͘, especially when under stress having the ability to
deploy the aĨoreŵentioned sŬills and Ŭnowledge, having the will to eǆcel, being a
good coŵŵunicator and genuinely eŵpathiǌing with patients͘ dhese iŵplicate a
personality proĮle oĨ the ideal anaesthesiologist͗ obtaining and ŵaintaining the
necessary technical sŬills should reƋuire higher Kpenness and �onscientiousness͘
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dhe desired nonͲtechnical sŬills should be associated with lower Eeuroticisŵ, higher
�ǆtraversion, and higher Agreeableness͘

Yuantitative personality research was done to eǆaŵine the useĨulness Ĩor
personalityͲbased selection processes and to eǆaŵine the relationship between
personality and ŵental health͘ Although soŵe diīerences in personality between
anaesthesiologists and physicians Ĩroŵ other ŵedical specialties have been Ĩound,
Įndings suggest that anaesthesiologists͛ personality proĮle is siŵilar to that oĨ other
physicians͘ &indings indicate that good perĨorŵance is related to lower Eeuroticisŵ,
higher �ǆtraversion, higher Kpenness, and higher �onscientiousness͘ Agreeableness
seeŵs less iŵportant͘ &roŵ the perspective oĨ low ũobͲsatisĨaction and occupational
health probleŵs, higher Eeuroticisŵ is a risŬ Ĩactor, while higher �ǆtraversion and
higher Agreeableness seeŵ to be protective͘

Differences in personality compared with the general population.
dhe diīerences between anaesthetists and the general population liŬely eǆist
because physicians, as a proĨessional group, diīer Ĩroŵ the general population ͘ A
recent study where a large international cohort oĨ doctors was tested using the &&D,
Ĩound physicians lower on Eeuroticisŵ but higher in �ǆtraversion, Agreeableness
and �onscientiousness coŵpared with the general population͘΀ϲϴ΁

Differences in personality compared with other specialities.
/t is a coŵŵon intuition aŵong the ŵedical proĨession that there ŵust be diīerences
in personality between ŵedical specialities͘΀ϲϵ΁ Whysicians also liŬe to eǆaggerate
these supposed diīerences by ũoŬes͘΀ϳϬ, ϳϭ΁ ,owever, ŵeaningĨul diīerences in
personality between specialties were not Ĩound͘΀ϱϭ, ϲϴ΁ Werhaps, the psychoŵetric
instruŵents that are coŵŵonly used are not sensitive enough, but again, it is ŵore
liŬely that physicians share personality traits, regardless oĨ their specialty͘΀ϲϴ΁
�ecause behaviour is a Ĩunction oĨ personality in given circumstances, it is possible
that any diīerences in behaviour oĨ physicians oĨ diīerent specialties are due to
diīerences in the worŬ conteǆt, rather than to diīerences in personality͘΀ϳϮ΁

/t has been suggested that personality testing could be a useĨul tool to ŵatch
residents with specialities͘΀ϳϯ, ϳϰ΁ ,owever, it is also oŌen eŵphasiǌed that diīerent
personalities can succeed in the saŵe specialty, and that there are ŵany ŵore Ĩactors
than personality that deterŵine specialty choice͘΀ϱϭ, ϳϯ, ϳϱ΁ &or these reasons, we
Ƌuestion whether personality testing would be a helpĨul tool to aid earlyͲcareer
physicians with their choice oĨ specialty͘
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Eevertheless, we believe personality testing in ŵedical proĨessions ŵay be
useĨul, but Ĩor diīerent reasons͘ ,owever, we eŵphasiǌe that personality reŇects
merely a tendency to eǆhibit certain behaviours, eǆperience certain eŵotions, or have
certain cognitions in given circuŵstances͘ /n other words͗ behaviours, eŵotions, and
cognitions are not set in stone Ĩor any given personality͘

Associations between personality, performance and mental health
&irst, personality predicts perĨorŵance aŵong anaesthesiologists͗ our synthesised
Įndings indicate that good perĨorŵance is related to lower Eeuroticisŵ, higher
�ǆtraversion, higher Kpenness and higher �onscientiousness͘ dhis is in line with
literatureĨroŵotherdisciplines͘&oreǆaŵple,areviewĨoundhigher�onscientiousness
predicting beƩer perĨorŵance in ŵedical students͘ >ater in ŵedical training,
Eeuroticisŵ and Agreeableness becaŵe predictive as well͘΀ϳϲ΁ ^iŵilarly, surgery
residents were Ĩound perĨorŵ beƩer when they were lower in Eeuroticisŵ, higher in
�ǆtraversion, and higher in  �onscientiousness͘΀ϳϳ΁ &inally, in orthopaedic residents
lower Eeuroticisŵ and higher Agreeableness predicted beƩer perĨorŵance͘΀ϳϴ΁

�ecause anaesthesia is a high deŵandͬhigh staŬes proĨession, it ŵaŬes sense
to coŵpare our literature with research about perĨorŵance ;when under stressͿ and
personality Ĩroŵ high deŵandͬhigh staŬes proĨessions but outside oĨ ŵedicine͘ tith
respect to anaesthesia, an oŌenͲŵade analogy is that oĨ aviation͘ ^oŵe have argued
this analogy is overstretched and perhaps used by anaesthetists to coͲopt soŵe oĨ
the glaŵour that used to be associated with Ňying͘΀ϳϵ΁ ^till, we suggest the analogy
is useĨul, not ũust because the phases oĨ Ňight reseŵble the phases oĨ anaesthesia,
but also because͘ in aviation there is a large body oĨ literature into personality
characteristics and perĨorŵance͘ Zesults are consistent with our synthesised
Įndings, a ŵetaͲanalysis oĨ personality traits associated with success in ŵilitary
aviation prograŵs showed a negative eīect Ĩor Eeuroticisŵ and a positive eīect
Ĩor �ǆtraversion͘΀ϴϬ΁ ,owever, one should Ŭeep in ŵind that correlations between
personality and occupational perĨorŵance are typically sŵall to ŵediuŵ͘΀ϴϭ΁

�ecause oĨ these ŵodest correlations, during selection processes the value oĨ
personality testing to predict Ĩuture perĨorŵance is liŵited͘ /Ĩ used at all, it should
be considered in coŵbination with other ŵeasures, such as ŵeasures oĨ acadeŵic
and cognitive perĨorŵance͘ Kn the other hand, personality testing could be used to
gain insight in one s͛ weaŬer points, e͘g͘, to in order to deterŵine a speciĮc training
schedule to be used in a siŵulated anaesthesia environŵent͘΀ϴϮ΁ Again by analogy
to aviation, the value oĨ siŵulation ;teaŵͿ training is beyond doubt in anaesthesia͘
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Wersonality testing could potentially be used to optiŵiǌe teaŵ perĨorŵance, by
ŵatching potentially coŵpleŵentary personalities͘΀ϴϯ΁ dhe diŵensions oĨ the &&D
that contain inĨorŵation about social interactions, especially agreeableness and
eǆtraversion, ŵay serve as a starting point Ĩor Ĩuture research͘

Another reason why personality testing ŵay be useĨul, is that it could potentially
be used to identiĨy individuals at risŬ Ĩor developing occupational health probleŵs,
with the aiŵ to oīer these individuals individualiǌed support ;e͘g͘, through tailored
continuing educationͿ͘΀ϴϰ΁ ΀ϱ΁ te hasten to add that worŬͲrelated ŵental health
probleŵs should never be reduced to individual susceptibility, as it is wellͲestablished
that unĨavourable worŬing conditions are a Ŭey cause oĨ burnout͘΀ϲϳ, ϴϱ΁ dhus,
organisations are priŵarily responsible Ĩor providing healthy worŬing conditions to
their worŬers, to ŵonitor these conditions, and iĨ necessary, iŵprove theŵ͘΀ϴϱ, ϴϲ΁
te nevertheless suggest that it is potentially useĨul to identiĨy individuals at risŬ,
because the stressĨul nature oĨ anaesthesia can have negative conseƋuences on
ŵental and physical health in the long terŵ͘΀ϲϳ, ϴϳ, ϴϴ΁ A recent ŵetaͲsynthesis
provided evidence that personality predicts ŵental, and to soŵe eǆtent also physical,
health͘΀ϴϵ΁ Zelatedly, another ŵetaͲanalysis Ĩound signiĮcant relationships between
personality and burnout͘΀ϴϰ΁  dhat is, lower Eeuroticisŵ, higher Agreeableness and
higher �onscientiousness and to a lesser eǆtent higher �ǆtraversion, are Ĩavourable͘
Kne should Ŭeep in ŵind that the laƩer relationships are coŵpleǆ and reciprocal͗
i͘e͘ &&DͲtraits ŵay predict ;Ĩacets oĨͿ burnout, but burnout ŵay also aīect eŵotionͲ
related aspects oĨ personality͘΀ϵϬ΁ tith that said, the evidence Ĩroŵ these previous
studies is in line with what we Ĩound in anaesthesiologists͘

dhere are several liŵitations concerning our review͘ &irst, because oĨ the
heterogeneity oĨ the instruŵents used, we chose to interpret all results in terŵs
oĨ the &&D, which allowed to coŵbine the Įndings oĨ the reviewed studies in a
ŵeaningĨul way͘ ,owever, the broad personality traits oĨ the &&D possibly have too
ŵuch bandwidth and provide too liƩle Įdelity, which are inversely related to each
other ;analogous to ultrasound, where a lower ĨreƋuency probe will provide deeper
penetration and a larger iŵage, but with less detailͿ͘΀ϵϭ΁ dhereĨore, loss oĨ nuance
and detail oĨ the individual studies was inevitable͘ ,owever, to our best ũudgŵent,
we believe that the advantage oĨ using a coŵŵon noŵenclature oĨ the &&D, which
allowed us to synthesiǌe results, outweighs the disadvantages͘ ^econd, the level
oĨ evidence oĨ the included studies is ŵediuŵ at best͘ dhat is, ŵost studies were
eǆploratory instead oĨ hypothesisͲbased and ŵost studies were not preͲregistered͘
&urtherŵore, ŵost studies Ĩocused on statistical diīerences based on pͲvalues which
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were not always corrected Ĩor ŵultiple testing͘ Eevertheless we believe that the
consistent Įndings, despite that the studies used diīerent personality Ƌuestionnaires
and outcoŵe ŵeasures, triangulate convergent validity oĨ these Įndings͘

te have several recoŵŵendations Ĩor Ĩuture research͘ &irst, being a ŵodel with
a high reseŵblance to the real situation, anaesthesia siŵulation is not ũust a useĨul
tool to Ĩoster proĨessional growth but it is also  a proŵising seƫng Ĩor research that
aiŵs to eǆplore the relationships between personality and perĨorŵance͘ ^econd, the
&&D traits are ŵeaningĨul but also rather general͘ &or this reason research should aiŵ
at identiĨying ŵore narrow predictors Ĩor speciĮc outcoŵes that have increŵental
validity above the �ig &ive Dodel as a criterion͘΀ϭϭ΁ Kther personality constructs
are oĨ interest, such as Ĩor eǆaŵple �ŵotional /ntelligence which when seen as a
personality trait encoŵpasses eŵotional related aspects Ĩroŵ within several oĨ the
�ig &ive traits͘΀ϵϮ, ϵϯ΁ ^iŵilarly, the construct oĨ risŬ seeŬing or sensation seeŬing
behaviour is potentially oĨ interest͘ dhis trait has been hypothesiǌed to predict the
risŬ Ĩor substance abuse, a Ŭnown occupational haǌard Ĩor anaesthesiologists͘΀ϵϰͲϵϲ΁

�oncluding, there have been substantial eīorts to eǆaŵine anaesthesiologists͛
personality, Ĩroŵ several perspectives, Ĩor diīerent aiŵs, and with various
instruŵents͘ Anaesthesiologists͛ general personality does not essentially diīer
Ĩroŵ that oĨ other ŵedical specialists͘ &urtherŵore, those personality traits that
predict good perĨorŵance and good ŵental health in anaesthesia, also predict good
perĨorŵance and good ŵental health in other highͲstaŬesͬhighͲdeŵand ŵedical
and nonͲŵedical environŵents͘ dhe ideal anaesthesiologist would be lower on
Eeuroticisŵ, higher on �ǆtraversion and higher on �onscientiousness͘
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STRUCTURED ABSTRACT
Background: torŬing in anaesthesia is stressĨul, but also satisĨying͘ torŬͲrelated
stress can have a negative iŵpact on ŵental health, while worŬͲrelated satisĨaction
protects against these harŵĨul eīects͘

Objectives: ,ow worŬ stress and satisĨaction are eǆperienced ŵay be related to
personality͘ /n this paper, the relation between personality and eǆperience oĨ worŬ
circuŵstances is studied in a saŵple oĨ �utch anaesthesiologists͘

Design: Survey study.

Setting: �ata was collected in the Eetherlands Ĩroŵ :uly ϮϬϭϮ until �eceŵber ϮϬϭϮ͘

Participants: te sent electronic surveys to all ϭϵϱϱ practicing  resident and
consultant ŵeŵbers oĨ the �utch Anaesthesia ^ociety ;EsAͿ͘ KĨ those, ϲϱϱ ;ϯϯ͘ϱйͿ
were returned and could be used Ĩor analysis͘

Main outcome measures: dhe Ƌuestionnaires assessed general worŬͲrelated stress
and satisĨaction and anaesthesiaͲspeciĮc stress͘ A Ĩactor analysis was perĨorŵed on
the stress and satisĨaction Ƌuestionnaires͘ Wersonality traits were assessed using
the �ig &ive /nventory ;�&/Ϳ͘ do identiĨy personality proĮles, a cluster analysis was
perĨorŵed on the �&/͘ ^cores oĨ the eǆtracted Ĩactors contributing to ũob stress and
satisĨaction were coŵpared between the proĮles we identiĮed͘

Results: Kur analysis eǆtracted siǆ Ĩactors concerning general ũob stress͘ KĨ those,
the eŵotionally diĸcult caseload contributed the ŵost to ũob stress͘ /t also eǆtracted
Ĩour Ĩactors concerning general ũob satisĨaction͘ 'ood relationships with patients
and their Ĩaŵilies and being appreciated by colleagues contributed the ŵost to
satisĨaction͘ dhe cluster analysis resulted in two distinct personality proĮles͗ a
distressed proĮle ;nсϮϭϱͿ and a resilient proĮle ;nсϰϰϬͿ͘ 'eneral and anaesthesiaͲ
speciĮc ũob stress was signiĮcantly higher and ũob satisĨaction was signiĮcantly
lower in the distressed proĮle, coŵpared to the resilient proĮle͘ �ǆperience
oĨ the eŵotionally diĸcult caseload did not diīer between the two proĮles
Conclusions: Wersonality proĮles were Ĩound to be related to anaesthesiologists͛
eǆperience oĨ worŬͲrelated stress and satisĨaction͘ KneͲthird oĨ the anaesthetists
in our saŵple were categorised as distressed and are at risŬ Ĩor developing worŬͲ
related ŵental health probleŵs͘
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INTRODUCTION
Anaesthesia has its speciĮc sources oĨ stress, such as the need to act ƋuicŬly, the
long and irregular worŬing hours, the acute nature oĨ the ũob and having to deal with
vitally coŵproŵised patients͘ /n addition, there are general sources oĨ stress, such as
increasing hospital bureaucracy and saĨety rules͘ dhis has led to a higher worŬload,
Ĩear oĨ litigation and less proĨessional autonoŵy͘;ϭͲϰͿ It is well known that high levels 
oĨ worŬͲrelated stress can have a negative iŵpact on ŵental health, such as burnout
syndroŵe or Ĩeelings oĨ psychological distress͘ ;ϱͲϴͿ

Anaesthesia is also accoŵpanied by sources oĨ satisĨaction͘ ^olving
intellectually challenging probleŵs, relieving suīering, geƫng recognition Ĩor your
worŬ and having good relationships with colleagues, patients and patients͛ Ĩaŵilies
are iŵportant reasons why anaesthesiologists liŬe their ũobs͘;ϵͲϭϭͿ ,igh levels oĨ
worŬͲrelated satisĨaction are Ŭnown to be protective against the harŵĨul eīects oĨ
worŬͲrelated stress͘;ϭϮͲϭϰͿ

Although all anaesthesiologists are generally conĨronted with the saŵe sources
oĨ worŬͲrelated stress and satisĨaction, only soŵe anaesthesiologists develop worŬͲ
related ŵental health probleŵs͘ /t is liŬely that this diīerence is related to diīerences
in personality͘;ϭϱͿ dhis relation can be eǆplained by the transactional theory oĨ stress,
which describes a dynaŵic process between stress, whether general or worŬͲrelated,
and the individual͘ then conĨronted with stress, an individual appraises the stressor
as a threat, challenge or neutral event and then decides how to cope with it͘;ϭϲͿ
Another theory oĨ stress, the dispositional theory, describes a relation between
personality and eǆperience oĨ satisĨaction͘;ϭϳͿ /n a previous analysis oĨ our saŵple,
we Ĩound a high incidence oĨ psychological distress ;ϯϵ͘ϰйͿ and burnout ;ϭϴйͿ͘ te
Ĩound these ŵental health probleŵs to be related to personality traits, the ŵost
iŵportant risŬ Ĩactor being the trait oĨ neuroticisŵ ;eŵotional instabilityͿ͘;ϭϴͿ

Wersonality traits can be considered in isolation, but a personality consists not ũust
oĨ one personality trait, but oĨ a coŵbination oĨ traits͗ a personality proĮle͘ dhese proĮles
can be identiĮed through cluster analysis͘ dheoretically, ŵany proĮles are possible͘
Dost researchers, however, report three to Įve proĮles, depending on the group oĨ
people studied͘ dhe ŵost iŵportant proĮles that have been described in literature are
the resilient, undercontrolled and overcontrolled proĮles͘ Although these personality
proĮles are not entirely replicable and consistent across child and adult studies, they
are convenient as labels suŵŵarising coŵbinations oĨ traits͘;ϭϵͲϮϲͿ dhe terŵinology
used to describe the personality proĮles is based on the concepts oĨ egoͲresiliency and
egoͲcontrol͘ �goͲresiliency reĨers to the ability to dynaŵically adapt to situational and
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psychological deŵands͘ �goͲcontrol describes the ŵechanisŵ oĨ iŵpulse inhibition
or eǆpression͘ Kvercontrolling tendencies lead to a rigid personality with restricted
spontaneity and inhibition oĨ creativity and interpersonal connection͘ hndercontrolling
tendencies lead to unbridled iŵpulsiveness͘ dhe wellͲadapted, resilient person is as
overcontrolled as necessary and as undercontrolled as possible͘;Ϯϳ, ϮϴͿ

/t seeŵs obvious that personality proĮles should ŵeet the deŵands oĨ the
ũob͘ hnĨortunately, personality proĮles have not been studied in anaesthesiologists͘
/ncreasing our Ŭnowledge oĨ the occurrence and perĨorŵance oĨ the various
personality proĮles ŵight help anaesthesiologists to beƩer cope with worŬͲrelated
stress and could be helpĨul in the selection oĨ residents͘

dhe obũectives oĨ this paper were to identiĨy sources oĨ stress and satisĨaction
in anaesthesiologists, to identiĨy personality proĮles in anaesthesiologists and to
study the relation between the two͘

METHODS
Approval Ĩor this survey was given by the local ethics coŵŵiƩee ;�oŵŵissie
Densgebonden KnderǌoeŬ regio ArnheŵͲEiũŵegen, dhe Eetherlands, no͘ ϮϬϭϮͬϭϰϴ,
April Ϯ, ϮϬϭϮͿ͘

Participants
&roŵ :uly ϮϬϭϮ to �eceŵber ϮϬϭϮ, a total oĨ ϭϵϱϱ electronic Ƌuestionnaires were
sent to consultant and resident ŵeŵbers oĨ the �utch ^ociety oĨ Anaesthesia͘ EonͲ
responders received a reŵinder aŌer three ŵonths͘ dhe webͲbased prograŵŵe
ZadYuest, developed by the �epartŵent oĨ Dedical Wsychology and the �epartŵent
oĨ /nstruŵental ^ervices oĨ the Zadboud hniversity Dedical �enter, was used Ĩor the
Ƌuestionnaire͘

Measurements
dhe Ƌuestionnaire contained several psychological Ƌuestionnaires͘ /t also asŬed
general sociodeŵographic Ƌuestions such as seǆ, age, years practising as an
anaesthetist, whether the respondent was a resident or consultant anaesthetist, and
whether he or she was worŬing in a coŵŵunity hospital or an acadeŵic centre͘

Work-related stress and satisfaction
'eneral worŬͲrelated stress and satisĨaction were assessed using the ,ospital
�onsultants͛ :ob ^tress and ^atisĨaction Yuestionnaire ;,�:^^YͿ͘;ϮϵͿ te used a



WorŬ stress and satisĨaction in relation to personality proĮles in a saŵple oĨ dutch anaesthesiologists

65   

3

version adapted Ĩor the �utch situation͘;ϯϬ, ϯϭͿ dhis Ƌuestionnaire eǆaŵines ũob
stress and satisĨaction conceptually, based on the worŬ oĨ �ooper, who identiĮed ϲ
ŵaũor sources oĨ ũob stress ;ϭ͘ :obͲspeciĮc Ĩactors, Ϯ͘ Zelationships at worŬ, ϯ͘ Zole
in the organisation, ϰ͘ �areer developŵent, ϱ͘ Krganisational structure and cliŵate,
and ϲ͘ �onŇict between worŬ and hoŵe liĨeͿ͘;ϯϮͿ /n interviews with consultants Ĩroŵ
various bacŬgrounds the developers reĮned the Ƌuestionnaire with good content and
construct validity͘ ;ϮϵͿ dhe Ƌuestionnaire consists oĨ ϯϬ iteŵs concerning ũob stress, to
be rated on an ϴͲpoint >iŬert scale ;Ϭ͗ not applicable to ϳ͗ on a daily basisͿ and ϭϴ iteŵs
concerning ũob satisĨaction, to be rated on a ϱͲpoint >iŬert scale ;Ϭ͗ not applicable to ϰ͗
on a daily basisͿ͘ dhe iteŵs can be Ĩound in suppleŵent tables ϭ and Ϯ͘

do assess speciĮc anaesthesiaͲrelated stress, we used the iteŵs ZowboƩoŵ
developed through interviews with anaesthesiologists͘;ϵͿ dhe iteŵs can be Ĩound in
suppleŵent table ϯ͘ dhey were rated on a ϳͲpoint >iŬert scale ;ϭ͗ no source oĨ stress
to ϲ͗ ŵost certainly a source oĨ stressͿ͘ dhe iteŵs were translated Ĩroŵ �nglish to
�utch by the author and a nativeͲ�nglishͲspeaŬing consultant anaesthesiologist who
also speaŬs �utch, using a bacŬward and Ĩorward translation ŵethod͘

Personality
do describe personality, the &ive &actor Dodel ;&&DͿ, also Ŭnown as the �ig &ive, is the
current standard in psychology͘;ϯϯͿ dhe ŵodel distinguishes Įve bipolar personality
traits which are Ĩound across individuals in diīerent ages and cultures and are
considered to be stable over tiŵe͘ do assess these Įve personality traits, we used a
�utch translation oĨ the �ig &ive /nventory ;�&/Ϳ͘ dhe Ƌuestionnaire eǆaŵines the Įve
traits in ϰϰ iteŵs on a ϱͲpoint >iŬert scale͘;ϯϰͿ dhe trait oĨ neuroticisŵ is opposed
to eŵotional stability͘ /t describes the tendency to eǆperience negative eŵotions ;ϴ
iteŵsͿ͘ �ǆtraversion is opposed to introversion and concerns the tendency to seeŬ
stiŵulation Ĩroŵ social situations ;ϴ iteŵsͿ͘ Kpenness to eǆperience is opposed to
being conventional or conservative and is about originality, independence, nonͲ
religiousness and having broad interests ;ϭϬ iteŵsͿ͘ �onscientiousness is the trait
describing one s͛ aƫtude to worŬ, Ĩor eǆaŵple being reliable or irresponsible ;ϵ iteŵsͿ͘
dhe Įnal trait, agreeableness, is opposed to detachŵent͘ /t describes one s͛ aƫtude
to other people͘ Yualities such as love, eŵpathy, Ĩriendliness and cooperation are
associated with this trait ;ϵ iteŵsͿ͘;ϯϱͿ

dhe internal consistency oĨ the �&/ in our saŵple was conĮrŵed by �ronbach s͛
αͲvalues oĨ Ϭ͘ϴϯ, Ϭ͘ϴϭ, Ϭ͘ϴϬ, Ϭ͘ϳϲ and Ϭ͘ϳϰ Ĩor neuroticisŵ, eǆtraversion, openness to
eǆperience, conscientiousness and agreeableness, respectively͘
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Statistical analysis 
An eǆploratory Ĩactor analysis was perĨorŵed to test the underlying diŵensions
oĨ ;ϭͿ the stress iteŵs oĨ the ,�:^^Y, ;ϮͿ the satisĨaction iteŵs oĨ the ,�:^^Y and
;ϯͿ the speciĮc anaesthesiaͲrelated stress Ƌuestionnaire͘ A principal coŵponent
analysis ;W�AͿ was applied as the eǆtraction ŵethod͘ Krthogonal rotation
;variŵaǆͿ with <aiser s͛ criterion oĨ �igenvalues > ϭ͘Ϭ was used to deterŵine the
Įnal nuŵber oĨ eǆtracted Ĩactors͘ dhe <aiserͲDeyerͲKlŬin ;<DKͿ ŵeasure was
used to veriĨy the saŵpling adeƋuacy Ĩor the analysis͘ /n addition, �artleƩ s͛ test oĨ
sphericity was applied to test iĨ the correlations between iteŵs were suĸciently
large Ĩor W�A͘ dhe percentage oĨ variance eǆplained by each Ĩactor is presented͘
/n addition, a conĮrŵatory Ĩactor analysis was used on the Įve Ĩactors oĨ the
�&/͘ �ronbach s͛ α was calculated as a ŵeasure oĨ internal consistency oĨ each
Ĩactor͘ te did a hierarchical cluster analysis according to tard s͛ procedure
to identiĨy personality proĮles based on the Įve Ĩactor ŵodel͘ ^tandardised
scores ;ǌͲvaluesͿ were used to characterise the identiĮed clusters͘ KneͲway
AEKsA was used to test the diīerences between the personality proĮles in
the suŵ score oĨ each Ĩactor͘ dhe estiŵated ŵean group diīerences with
the ϵϱй conĮdence interval oĨ the suŵ score oĨ each Ĩactor are presented͘
All statistical analyses were perĨorŵed using /�D ^W^^ ^tatistics ϮϬ͘Ϭ Ĩor tindows
;^W^^ /nc͘, �hicago, />Ϳ and ^A^ ϵ͘Ϭ Ĩor tindows ;^A^ /nstitute /nc͘, �ary, E�Ϳ͘

RESULTS
KĨ the ϭϵϱϱ Ƌuestionnaires, ϲϱϱ ;ϯϯ͘ϱйͿ were returned and analysed͘ dhe response
rate was ϯϰй Ĩor consultants and Ϯϴй Ĩor residents͘ /n dable ϭ, the deŵographic
characteristics oĨ our saŵple are shown͘

dable Ϯ presents the Ĩactors eǆtracted Ĩroŵ worŬͲrelated stress and satisĨaction
scores, the observed values oĨ the Ĩactors and the statistical characteristics oĨ the
Ĩactors͘ dhe observed values represent the relative iŵportance oĨ the eǆtracted
Ĩactors in terŵs oĨ how they are eǆperienced ;scoredͿ͘ dhey are norŵalised to a
ϬͲϭϬϬ scale͘
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Table 1. �eŵographic variables oĨ the studied saŵple

    Total (n=655)
Gender

     Male 388 ;ϱϵ͘ϮйͿ
     Female 267 ;ϰϬ͘ϴйͿ
Age ;yearͿ ϰϯ͘ϳ ;ϮϲͲϲϰͿ

�ǆperience ;yearͿ 12 ;ϬͲϰϬͿ

,ospital
  Academic centre 295 ;ϰϱйͿ

  �oŵŵunity hospital 360 ;ϱϱйͿ
&unction
   Consultant 514 ;ϳϴ͘ϱйͿ
   Resident 141 ;Ϯϭ͘ϱйͿ

�ata are nuŵbers ;and percentagesͿ or ŵedians ;and rangesͿ͘
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/n the ,�:^^Y stress subscale, siǆ Ĩactors were eǆtracted with eigenvalues >ϭ͘
&actor ϭ͗ not being able to ŵeet one s͛ standards because worŬͲrelated deŵands
disrupt private liĨe and spare tiŵe; &actor Ϯ͗ lacŬ oĨ support and participation; &actor ϯ͗
having great responsibilities; &actor ϰ͗ socialͬeǆternal pressure; &actor ϱ͗ probleŵatic
relationships with other staī; &actor ϲ͗ eŵotionally diĸcult caseload͘ dhe ŵost
iŵportant source oĨ general stress, in terŵs oĨ scores, was being conĨronted with an
eŵotionally diĸcult caseload ;Ĩactor ϲͿ͘ &roŵ the ,�:^^Y satisĨaction subscale, Ĩour
Ĩactors were eǆtracted with eigenvalues >ϭ͘ &actor ϭ͗ having Įnancial and ũob related
certainties; &actor Ϯ͗ being stiŵulated intellectually and developing proĨessionally;
&actor ϯ͗ being appreciated and contributing; &actor ϰ͗ having good relationships
with patients and their Ĩaŵilies͘ dhe ŵost iŵportant sources oĨ general satisĨaction,
in terŵs oĨ scores, were Ĩeeling appreciated and having good relations with patients
and colleagues ;Ĩactors ϯ and ϰͿ͘

&roŵ the anaesthesiaͲspeciĮc worŬͲrelated stress Ƌuestionnaire, three Ĩactors
with eigenvalues >ϭ were eǆtracted͘ &actor ϭ͗ speciĮc deŵands oĨ the ũob; &actor Ϯ͗
lacŬ oĨ support and appreciation; &actor ϯ͗ having to deal with organiǌational hassle͘
dhe scores oĨ all anaesthesiaͲspeciĮc stress Ĩactors were close, but organisational
hassle bothers anaesthesiologists the ŵost͘

dhe Ĩactor loadings oĨ the individual iteŵs Ĩor the ,�:^^Y stress subscale, the
,�:^^Y satisĨaction subscale and the anaesthesiaͲspeciĮc stress scale are given in
suppleŵents ϭ, Ϯ and ϯ respectively͘ &actor loadings eǆpress the relationship oĨ
each iteŵ to the underlying Ĩactor and can be interpreted liŬe standard regression
coeĸcients͘

&igure ϭ shows two personality proĮles we identiĮed with the cluster analysis on
the personality traits ŵeasured with the �&/͘ Wersonality traits are eǆpressed in ǌͲvalues
Ĩroŵ the average͘ �Ͳvalues eǆceeding the range oĨ Ͳ Ъ to Ъ were considered signiĮcant͘
dwo distinct proĮles were Ĩound͘ dhe Įrst proĮle ;nсϮϭϱͿ shows a coŵbination oĨ
high neuroticisŵ, high introversion and low agreeableness͘ dhat ŵeans this proĮle is
characterised by a tendency to eǆperience negative eŵotions, low tolerance Ĩor stress,
lower social engageŵent, lower energy levels and low concern with the wellͲbeing oĨ
others͘ /t could thereĨore be described as distressed͘ dhe second proĮle ;nсϰϰϬͿ shows
all traits to be in the norŵal range, indicating a resilient personality͘ ;ϯϲͿ Eo signiĮcant
diīerences in gender, age, worŬing eǆperience and type oĨ hospital were Ĩound
between the two proĮles͘ te did Įnd a signiĮcant diīerence concerning position͗ the
proportion oĨ residents is sŵaller in the distressed proĮle coŵpared to the resilient
proĮle ;ϭϲй vs Ϯϯй respectively; Χ2͗ ϰ͘ϯϯ, pͲvalue͗ Ϭ͘ϬϰͿ͘
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Figure 1: Wersonality proĮles identiĮed in anaesthesiologists͘ dhe нϬ͘ϱ and ͲϬ͘ϱ �Ͳvalues
represent statistical signiĮcance͘ E͗ neuroticisŵ; �͗ eǆtraversion; K͗ openness to eǆperience;
�͗ conscientiousness; A͗ agreeableness͘

dable ϯ presents the observed ŵedians ;ƋuartilesͿ oĨ suŵscores oĨ the Ĩactors
eǆtracted Ĩroŵ the ,�:^^Y stress subscale, the ,�:^^Y satisĨaction subscale, and
the anaesthesiaͲspeciĮc stress scale, all norŵalised to a ϬͲϭϬϬ scale͘ dhe distressed
proĮle scores signiĮcantly higher than the resilient proĮle on all but one oĨ the
eǆtracted stressors͗ no signiĮcant diīerence was Ĩound in the Ĩactor relating to an
eŵotionally diĸcult caseload͘ dhe distressed proĮle also scores signiĮcantly lower
than the resilient proĮle on all eǆtracted Ĩactors oĨ ,�:^^Y satisĨaction͘ �oncerning
the anaesthesiaͲspeciĮc stressors, we again Ĩound signiĮcant diīerences between
the two proĮles͘ dhe distressed proĮle scores higher than the resilient proĮle on
anaesthesiaͲspeciĮc sources oĨ stress͘

/ncidence oĨ burnout also diīered signiĮcantly between the two proĮles ;ϰϬй
vs ϳ͘ϯй respectively; Χ2͗ ϭϬϰ, pͲvalue <Ϭ͘ϬϬϭͿ
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DISCUSSION
do our Ŭnowledge, this is the Įrst study relating worŬͲrelated stress and satisĨaction
in anaesthesiologists to personality proĮles͘ ^igniĮcant diīerences in eǆperience oĨ
stress and satisĨaction were Ĩound between the two proĮles we identiĮed͘

dhis study showed that the ŵost satisĨying aspects oĨ anaesthesia are
having good relationships with patients and their relatives and Ĩeeling appreciated
by colleagues͘ An eŵotionally diĸcult caseload is the highestͲscoring stressor͘
Krganisational issues are also eǆperienced as stressĨul by anaesthesiologists͘ dhe
sources oĨ stress and satisĨaction we Ĩound are in accordance with previous studies͘
;ϭͲϰ, ϴ, ϵ, ϭϮ, ϯϳͿ

te identiĮed two personality proĮles in our saŵple oĨ anaesthesiologists͘ dhe
ŵaũority oĨ anaesthesiologists were characterised as resilient͘ �ecause resiliency is
related to coŵpetence, social intelligence and coping, a resilient anaesthesiologist
is eǆpected to respond Ňeǆibly to changing situational deŵands such as stress,
conŇict or uncertainty͘ dhis proĮle suits the challenges inherent in the practice oĨ
anaesthesia, and Ĩor that reason it is a proĮle we eǆpected to Įnd͘ Zesearch shows
that, oĨ the big Įve personality traits, agreeableness and conscientiousness are the
ŵost valued by organisations͘;ϯϴͿ

dhe other proĮle we identiĮed was characterised by a tendency to eǆperience
negative eŵotions, lower social engageŵent, lower energy levels and low concern
with the wellͲbeing oĨ others͘ /t reseŵbles the personality Ŭnown in literature as the
�Ͳtype personality, with the tendency to eǆperience negative eŵotions, to inhibit the
eǆpression oĨ these eŵotions, and to avoid social contact͘ dhe �Ͳtype personality is
a distressed personality prone to develop cardiovascular disease͘;ϯϵͿ te chose to
call this second proĮle we Ĩound the ͚distressed͛ type, analogous to the �Ͳtype͘ te
did not eǆpect to Įnd this particular proĮle aŵong anaesthesiologists, because it had
not been identiĮed in literature concerning personality cluster analysis using the big
Įve traits beĨore͘

Kther studies oŌen Įnd not only the resilient proĮle, but also the proĮles
described as overcontrolled and undercontrolled͘ dhe overcontrolled proĮle is
typically indicated by ŵore than average eŵotional instability ;neuroticisŵͿ, being
stiŵulated by social situations ;eǆtraversionͿ less than average, and by being
concerned about worŬ ;conscientiousnessͿ ŵore than average͘ te would not
have been surprised to Įnd an overcontrolled proĮle because there are studies
suggesting that anaesthesiologists are soŵewhat socially inhibited and preoccupied
with their worŬ͘;ϰϬͿ dhe other coŵŵon proĮle, the undercontrolled proĮle, is also
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typically indicated by ŵore than average eŵotional instability͘ dhis proĮle on the
other hand is stiŵulated by social situations ŵore than average and is concerned
about worŬ less than average͘ /ts detachŵent Ĩroŵ other people ;the opposite oĨ
agreeablenessͿ is ŵore than average as well͘ dhis is a proĮle we did not eǆpect to
Įnd in anaesthesiologists͘

te consider the two proĮles we Ĩound in the present study as distinct͗ in our
distressed proĮle, the traits oĨ neuroticisŵ, eǆtraversion and agreeableness diīered
signiĮcantly Ĩroŵ the norŵal range, whereas in the resilient proĮle all traits were
in the norŵal range͘ dhe two proĮles assigned signiĮcantly diīerent scores to
stress and satisĨaction͘ dhe resilient proĮle scored stress Ĩactors as lower in iŵpact
than the distressed proĮle, with the eŵotionally diĸcult caseload being a notable
eǆception͘ �oth proĮles eǆperienced the saŵe stress Ĩroŵ having an eŵotionally
diĸcult caseload͘ torŬͲrelated satisĨaction was scored signiĮcantly higher by the
resilient proĮle than by the distressed proĮle͘ �ecause stress can have a negative
iŵpact on ŵental health, while satisĨaction protects against these harŵĨul eīects,
the distressed proĮle is ŵore at risŬ to develop ŵental health probleŵs͘ /ndeed,
analysis showed a signiĮcant diīerence in the proportion oĨ burnout in the two
proĮles͘ A ŵore stressĨul eǆperience oĨ worŬͲrelated circuŵstances was linŬed to
higher risŬ͘ &or that reason, it ŵay be advisable to assess personality proĮles in the
selection process oĨ aspiring anaesthesiologists͘

/t is interesting that the eǆperience oĨ an eŵotionally diĸcult caseload, the
highestͲscoring source oĨ stress, was independent oĨ personality in our saŵple͘
Kne ŵight eǆpect the distressed proĮle to not be that touched by their eŵotionally
diĸcult caseload, since they show lower social engageŵent and lower concern with
the wellͲbeing oĨ others͘ Kn the other hand, the distressed proĮle is ŵore prone to
eǆperience negative eŵotions͘ dhat ŵay be the reason they still eǆperience such a
caseload as eŵotionally diĸcult to handle͘

Kur study Įlls a void because there are Ĩew studies in health proĨessionals
relating personality, as ŵeasured with the Įve Ĩactor ŵodel, to worŬͲrelated stress
and satisĨaction, and there are none in anaesthesia͘ �ecause we are the Įrst to
use the big Įve personality traits and the Įrst to identiĨy personality proĮles in
anaesthesiologists, coŵparing our results with previous studies is diĸcult͘ Knly a
Ĩew, older studies eǆaŵined the personality oĨ anaesthesiologists͘ dhe psychoŵetric
instruŵents they used are now considered obsolete͘;ϰϭͲϰϯͿ /n a saŵple oĨ �anadian
anaesthesiologists, Ĩor eǆaŵple, personality was eǆaŵined with the �aƩell ϭϲW&
/nventory and ũob satisĨaction with a sA^Ͳscore͘ dhis study Ĩound a positive correlation
between ũob satisĨaction and eŵotional stability and a negative correlation between



Chapter 3

74

ũob satisĨaction and being suspicious and ũealous and having unrealistic eǆpectations͘
;ϰϰͿ A ŵetaͲanalysis oĨ studies relating the big Įve ŵodel to worŬͲrelated satisĨaction
Ĩound correlations between ũob satisĨaction and the personality traits oĨ neuroticisŵ
;eŵotional stabilityͿ, eǆtraversion and conscientiousness͘;ϭϳͿ dhis is in accordance
with the results oĨ our study͘

A liŵitation oĨ our study is the response rate oĨ ϯϯ͘ϱй͘ ,owever, siŵilar survey
studies report response rates oĨ Ϯϲ͘ϳͲϳϴй͘ ;ϭ, ϵ, ϭϮ, ϭϯ, ϰϱͲϰϴͿ͘ Kur ϯϯ͘ϱй response
rate is siŵilar to the ŵean response rate oĨ ϯϰ͘ϲй Ĩound in a ŵetaͲanalysis oĨ ϱϲ
internetͲbased surveys͘;ϰϵͿ

Kur conclusion is that personality is iŵportant in anaesthesiologists͛ appraisal
oĨ worŬͲrelated stress and satisĨaction͘ KneͲthird oĨ the anaesthetists in our saŵple
are categoriǌed as distressed and ŵay be at risŬ Ĩor developing adverse worŬͲrelated
eīects͘
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ABSTRACT
Purpose of review: dhere is a growing awareness oĨ the probleŵ oĨ occupational
stress and burnout aŵong anaesthesiologists͘ Kccupational stress was Ĩound to be
related to burnout, a process that is supposed to be ŵoderated by personality͘ dhis
paper will discuss the topic oĨ stress and burnout in relationship to anaesthesiologists
personality based on recent literature͘

Recent findings: Studies among anaesthesiologists are in concordance with the 
broader body oĨ literature on this topic͘ Wersonality consistently inŇuences stress
appraisal and coping and conseƋuently the developŵent oĨ burnout͘ Eeuroticisŵ,
negative aīectivity and cooperativeness all contribute to burnout͘

Summary: ^trategies to alleviate stress and hence the developŵent oĨ burnout
should be directed at adapting occupational or organiǌational Ĩactors but also at
eƋuipping anaesthesiologists with psychological tools to deal with occupational
stress͘ &urtherŵore, personality traits that predispose Ĩor developŵent oĨ burnout
could be taŬen into consideration in resident selection procedures͘
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INTRODUCTION
^ince the late ϭϵϵϬ s͛ about ϭϱϬ papers addressing stress or burnout concerning
anaesthesia have been published in the literature͘ dhe last Ĩew years however
the interest and awareness oĨ the probleŵ oĨ occupational stress and burnout in
anaesthesiologists is gaining ŵoŵentuŵ d͘he annual nuŵber oĨ new publications is
increasing and the topic is also being addressed at our scientiĮc conĨerences͘ dhe
ϮϬϭϲ A^A ŵeeting, Ĩor eǆaŵple, included Ϯϳ presentations related to physician wellͲ
being͘ dhis interest is not only liŵited to the scientiĮc anaesthesiology coŵŵunity,
but also occurs in lay ŵedia͘ &or instance, the &rench docuŵentary ͚�urning out, dans
le ventre de l͛hƀpital ,͛ is very illustrative oĨ stress and burnout Ĩroŵ the perspective
oĨ anaesthesiologists͘;ϭͿ

dhe Ƌuestion arises why the probleŵ oĨ occupational stress and burnout
is increasingly acŬnowledged͘ Kn the one hand, it is possible that our worŬing
conditions have changed͗ patients are increasingly coŵpleǆ and new technologies
and anaesthetic techniƋues are rapidly introduced͘;ϮͿ Kn the other hand it is possible
that although worŬing conditions ŵay have changed, also worŬspace culture has
changed͘ �iscussing eǆperience oĨ occupational stress and related ŵental health
probleŵs such as burnout ŵay be becoŵing less oĨ a taboo than it used to be, and
it should͘ �ither way, this increased awareness is ũustiĮed͗ the prevalence oĨ stress
and burnout aŵong anaesthesiologists is signiĮcant, and the conseƋuences ŵay
be serious͘;ϯͿ ^tress and burnout ŵay lead to dysĨunction and even drop out oĨ
anaesthesiologists, resulting in a reduction in Ƌuality oĨ care, an increase in healthcare
costs and increased pressure on the colleagues in the anaesthesia departŵents͘

THE DIFFERENCE BETWEEN A STRESSOR AND STRESS
dhe terŵ ͚stress͛ is soŵetiŵes conĨused with ͚stressor͛͘ ^tressors are ŵental,
eŵotional or physical stiŵuli which trigger stress͘ ^tress is the nonspeciĮc adaptive
response oĨ the body to any change, deŵand, pressure, challenge, threat or trauŵa,
with physical, psychological and intellectual conseƋuences͘;ϰͿ /n anaesthesiology,
there are speciĮc stressors͗ it is a highͲstaŬes, highͲdeŵands environŵent in which
one has to perĨorŵ under critical conditions͘ �ǆaŵples oĨ iŵportant anaesthesiologyͲ
speciĮc stressors are highͲA^AͲgrade patients, coŵpleǆ surgical interventions,
diĸcult intubations, worŬing oīͲsite, probleŵatic relationships with surgeons
and other teaŵ ŵeŵbers, poor worŬing conditions, irregular worŬing hours, high
continuous education reƋuireŵents, lacŬ oĨ tiŵe to stay organiǌed and diĸculties
in the organiǌation͘;ϱ, ϲͿ dhe ŵost iŵportant stressors reported by anaesthesiology
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residents are studying Ĩor eǆaŵs, concern about Ĩuture ũob prospects and critical
clinical incidents͘;ϳͿ

dhe eǆperience oĨ stress happens with the perception oĨ a threat and the
conseƋuent physiological, psychological and eŵotional reactions to that threat͘ A
ϮϬϭϲ crossͲsectional study Ĩound that ϰϬ͘ϭй oĨ consultant anaesthesiologists and
ϱϮй oĨ residents were psychologically distressed͘;ϴͿ A study to coŵpare occupational
stress in ϰϯϱ 'erŵan residents concluded that surgery residents eǆperienced the
highest levels oĨ occupational distress, higher than residents oĨ internal ŵedicine,
obstetrics, gynecology, pediatrics, neurology and anaesthesiology͘ /nterestingly, the
ϳϬ anaesthesiology residents had the highest scores on depressive syŵptoŵs͘;ϵͿ
Another recent study oĨ ϰϮϳ anaesthesiology residents Ĩound that Ϯϴй scored high
on a physiological distress scale and that ϭϭй were currently under treatŵent Ĩor
anǆiety or depression͘;ϳͿ

STRESS AND BURNOUT
Although soŵe stress ŵay help people perĨorŵ at a higher baseline state, it has
been shown that too ŵuch stress can iŵpair both technical and nonͲtechnical
sŬills in anaesthesiology͘;ϭϬͲϭϮͿ �esides, enduring worŬͲrelated stress can lead to
negative psychological conseƋuences such as burnout͘ �urnout has been deĮned as
a syndroŵe oĨ eŵotional eǆhaustion, depersonaliǌation and Ĩeelings oĨ diŵinished
personal accoŵplishŵent͘ �ŵotional eǆhaustion reĨers to the draining oĨ eŵotional
resources͘ dhis can lead to depersonaliǌation, a negative and cynical aƫtude to the
recipients oĨ one s͛ care͘ &inally, Ĩeelings oĨ diŵinished personal accoŵplishŵent
develop, which is the tendency to evaluate one s͛ worŬ negatively͘ ;ϭϯͿ Wrevalence oĨ
burnout in anaesthesiology has recently been reported to range Ĩroŵ ϭϴй to ϰϴ͘ϳй
in diīerent countries͘;ϯͿ ^oŵe literature even suggests that burnout ŵay be ŵore
prevalent in anaesthesiologists than in other physicians͘;ϮͿ �urnout is a threat to the
ŵental and physical health oĨ the anaesthesiologist and could lead to recreational
drug use, alcohol abuse and suicide͘;ϭϰͿ &aster physiological aging is also reported
in anaesthesiologists͘;ϭϱͿ /ŵportantly, physician burnout decreases eĸciency and is
a threat to patient saĨety͘ &or eǆaŵple, physicians who have high levels oĨ burnout
report ŵore ŵedication errors than their colleagues without burnout͘;ϭϲͿ

THE ROLE OF PERSONALITY IN STRESS AND BURNOUT
Dost research into occupational stress and burnout Ĩocuses on the environŵental
correlates͗ the stressors͘;ϯͿ dhese are, ultiŵately, the cause oĨ occupational stress
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and burnout͘ ,owever, personality plays an iŵportant role as well͘;ϭϳͿ An inĨorŵative
description oĨ personality is that oĨ >arsen and �uss͗ ͚Wersonality is the set oĨ
psychological traits and ŵechanisŵs within the individual that are organiǌed and
relatively enduring, and that inŇuence his or her interactions with, and adaptations
to, the intrapsychic, physical and social environŵents͛͘ ;ϭϴͿ

dhe interactions between personality, stress and burnout are scheŵatically
represented in Įgure ϭ͘

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

&irst, personality inŇuences which stressors people ŵay seeŬ out͘ ^oŵe people will
selĨͲselect into proĨessions, liŬe anaesthesiology, that will liŬely conĨront theŵ with
stressĨul situations͘ /t has been postulated that certain personalities will be aƩracted
to certain specialties͘;ϭϵͿ /ndeed, diīerences in personality have been Ĩound
between Įve ŵedical specialties, aŵong which anaesthesiology͘;ϮϬͿ

^econd, personality is eǆpected to inŇuence how people eǆperience stress͘ dhe
transactional ŵodel oĨ stress, developed by >aǌarus Θ &olŬŵan in ϭϵϴϰ, eŵphasiǌes
the active psychological interaction between the stressor and the individual͘ �uring
the priŵary appraisal, based on perceived deŵands, an individual identiĮes whether
the stressor is a threat, a neutral or a positive challenge͘ A crossͲsectional survey in a
large saŵple oĨ anaesthesiologists Ĩound a statistically signiĮcant correlation between
personality and the way worŬͲrelated stressors are appraised͘ /ndividuals with the
tendency oĨ eǆperiencing negative eŵotions and having low social engageŵent appraised
worŬ related stress is as ŵore iŵportant than individuals without that tendency͘ ;ϮϭͿ

dhird, personality ŵay inŇuence the coping strategies applied to ŵanage stress͘
According to the transactional ŵodel oĨ stress, during the secondary appraisal the
individual chooses whether his resources are adeƋuate to cope with the perceived
deŵands͘ >iterature suggests a relationship between personality traits and coping
strategies that ŵoderate the developŵent oĨ stress into burnout͘;ϮϮͿ
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then individuals have personality traits that ŵaŬe theŵ resilient and
eƋuipped with adeƋuate resources to address worŬͲrelated deŵands, they are
unliŬely to ŵaniĨest syŵptoŵs oĨ burnout͘;ϮϯͿ dhis is illustrated by the Ĩact that not
all anaesthesiologists Ĩroŵ the saŵe worŬplace develop syŵptoŵs oĨ stress and
burnout͘ dhere has been a growing interest in investigating personality in relation
to ŵental health probleŵs such as burnout͘ A recent study aŵong veterinarians,
Ĩor eǆaŵple, Ĩound personality to be a beƩer predictor Ĩor occupational stress than
environŵental stressors͘;ϮϰͿ

dhe interest in the personalities oĨ anaesthesiologists with respect to the
deŵands oĨ the ũob is scarce but not new͘;Ϯϱ, ϮϲͿ dhe relationship between burnout
and anaesthesiologists͛ personality has already been suggested in ϭϵϵϳ, but has
not yet been eǆtensively eǆplored͘;ϮϳͿ  A renewed interest in anaesthesiologist
personality seeŵs ũustiĮed in the light oĨ the rising awareness oĨ the probleŵ oĨ
burnout͘

MEASURING PERSONALITY
A recent opinion article asŬs whether we are selecting, training and supporting the
best personalities in anaesthesiology͘;ϮϴͿ �ut what personalities should we be looŬing
Ĩor͍ do answer this Ƌuestion, we Įrst have to looŬ into how personality is ŵeasured͘
^elĨͲreporting inventories and diagnostic interviews are used Ĩor that͘ /nventories
ŵeasure personality in traits, personality traits are considered to be relatively stable
over tiŵe͘ �iagnostic interviews are used to assess personality disorders͘

dhere are several validated ŵodern personality inventories in use͘ Dost oĨ
these distinguish Įve traits, soŵe ŵore and others less͘ dhe diīerences between the
inventories boil down to a ŵaƩer oĨ deĮnition͗ two traits in the one inventory can
be taŬen together in the other, or what is considered a single trait in one inventory
can be subdivided in ŵore by another instruŵent͘ An inͲdepth discussion oĨ the
correlations between the traits oĨ the diīerent inventories is beyond the scope oĨ
this review͘;ϮϵͿ

Big Five personality inventory
At present, the ŵost established ŵodel to generally describe personality is the
so called big Įve theory͘  dhe big Įve personality inventory ;�&/Ϳ assesses Įve
traits͗ neuroticisŵ, eǆtraversion, openness to eǆperience, conscientiousness and
agreeableness͘ Zesearch using Ĩactor analysis has shown that personality can be
coŵprehensively described in these Įve traits͘;ϯϬͿdhe Įve traits are bipolar and
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cover a highͲtoͲlow continuuŵ͘ Eeuroticisŵ, as opposed to eŵotional stability,
is associated with terŵs such as nervousness, anǆiety, ŵoodiness and hostility͘
�ǆtraversion, as opposed to introversion, is associated with terŵs such as playĨulness,
spontaneity, assertiveness and doŵinance͘ Kpenness to eǆperience, as opposed to
conventional or conservative, is associated with terŵs such as originality, creativity,
nonͲreligiousness, independence, and having broad interests͘ �onscientiousness
concerns a person s͛ aƫtude to worŬ and achieveŵent͘ dhe last trait is agreeableness,
as opposed to hostility, also Ŭnown as altruisŵ and associated with Ƌualities such as
love, eŵpathy, Ĩriendliness and cooperation͘;ϯϬͿ

Already in ϭϵϵϴ, a coŵprehensive review oĨ ϮϱϬ studies on burnout and
personality reported that neuroticisŵ was strongly correlated with burnout͘;ϯϭͿ
Dore recent studies show the saŵe͗ in a longitudinal study Ĩroŵ ϮϬϭϮ that controlled
Ĩor tiŵe, age, gender, worŬ hours and depression, it was Ĩound that neuroticisŵ
positively predicted burnout͘ �onscientiousness negatively predicted burnout͘
;ϯϮͿ A study in healthcare worŬers Ĩroŵ ϮϬϭϱ also Ĩound eŵotional stability ;the
opposite oĨ neuroticisŵͿ to be negatively related to burnout͘;ϯϯͿ A crossͲsectional
study aŵong anaesthesiologists, published in ϮϬϭϲ, Ĩound neuroticisŵ to be an
iŵportant risŬ Ĩactor Ĩor burnout, while eǆtroversion and agreeableness seeŵed to
worŬ protectively͘;ϴͿ

dhe relationship between neuroticisŵ and burnout is eǆpected, because
neuroticisŵ is characteriǌed by ĨearĨulness, low selĨͲesteeŵ, social anǆiety, poor
inhibition oĨ iŵpulses, helplessness and irritability͘ /t ŵay seeŵ obvious to state that
it is a desirable trait Ĩor an anaesthesiologist to be eŵotional stable, but it is also
shown to be the case͗ the body oĨ literature seeŵs conclusive about the relation
between burnout and neuroticisŵ, Ĩor anaesthesiologists and others͘

Temperament and Character Inventory
Another instruŵent to describe personality is the deŵperaŵent and �haracter
/nventory ;d�/Ϳ͘ dhe d�/ evaluates personality under the assuŵption that personality
structure is coŵposed oĨ teŵperaŵent and character͘ ;ϯϰͿ deŵperaŵent includes
Ĩour traits ;novelty seeŬing, harŵ avoidance, reward dependence and persistenceͿ
which are inŇuenced by genetic predisposition and contribute to behavioral
decisions͘ �haracter includes three traits ;selĨͲdirectedness, cooperativeness and
selĨͲtranscendenceͿ which ŵature in adulthood and inŇuence personal and social
eīectiveness͘ dhis personality inventory has previously been used to describe
personality in anaesthesiologist in coŵparison to other physicians and the general
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population͘;ϮϲͿ A recent study in :apanese residents Ĩound that the d�/ could predict
the risŬ Ĩor Ĩuture burnout because residents with high cooperativeness were
signiĮcantly ŵore prone to burnout͘  dhe ŵore selŇess the resident, the greater the
liŬelihood oĨ burnout͘;ϯϱͿ

Other personality constructs and burnout
dype � personality is characteriǌed by Ĩeelings oĨ psychological stress and high levels
oĨ negative aīectivity and social inhibition͘ dhis corresponds roughly to the �ig
&ive personality traits oĨ neuroticisŵ and introversion͘ ,igh negative aīectivity is
described as having negative Ĩeelings such as dysphoria, anǆiety and tension͘ dhe
social inhibition is eǆplained as Ĩailure oĨ revealing Ĩeelings due to Ĩear oĨ disapproval͘
A ϮϬϭϲ study aŵong durŬish healthcare proĨessionals Ĩound that dype � personality
was strongly related to burnout͘;ϯϲͿ dhe dype � personality is Ŭnown as a distressed
personality proĮle͘ An analogous personality proĮle was also Ĩound in an analysis oĨ
�ig &ive inventory results oĨ �utch anaesthesiologists͘ ;ϮϭͿ

Zecent studies outside oĨ our specialty have looŬed into the concepts oĨ
eŵotional intelligence and eŵpathy͘ �ŵotional intelligence has been described as
awareness oĨ one s͛ own eŵotions and thoughts and the ability to use this awareness
to guide Ĩurther actions and thoughts͘ dhe trait is considered Ňeǆible rather than
static; it can be learned and thus evolve͘ /t has been postulated that eŵotional
intelligence is iŵportant in ŵanaging stressĨul situations͘ /n surgical residents, it was
Ĩound that high �/ is associated with iŵproved ũob satisĨaction and a predictor oĨ wellͲ
being͘ ;ϯϳ, ϯϴͿ �ŵpathy is iŵportant Ĩor establishing interpersonal relationships and
is eŵphasiǌed as a necessary tool Ĩor integrating eŵotional and cognitive Ĩactors͘ /t is
a construct oĨ personality and has a relationship with burnout͘ ^tudies Ĩound negative
correlations between lower scores on eŵpathy and burnout͘;ϯϵ, ϰϬͿ ,owever, the
Ƌuestion is whether eŵpathy protects against the developŵent oĨ burnout or that
eŵpathy decreases as a result oĨ burnout, analogous to the depersonaliǌation that is
part oĨ the burnout syndroŵe͘

TOOLS TO INCREASE PERSONAL RESILIENCE 
do reduce physician stress and burnout, it is iŵportant both to reduce stressors
through structural or organiǌational interventions and to Ĩocus strategies on the
individuals͘;ϰϭͿ A personaliǌed approach to prevent the culŵination oĨ stress into
burnout ŵight help to increase resilience by eƋuipping individuals with tools to cope
with stress͘ &or eǆaŵple, soŵe residency curricula are now iŵpleŵenting resident
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wellness prograŵs͘;ϰϮͿ DindĨulness and eŵotional regulation strategies to ŵanage
stress and enhance selĨͲcoŵpassion also looŬ proŵising in the prevention and
ŵanageŵent oĨ burnout͘;ϰϯͿ ,owever, ŵore studies are needed to establish their
iŵportance͘

Another personaliǌed approach could be to select individuals into
anaesthesiology with personalities that are protective against burnout͘ /ndividuals
who evaluate stressĨul situations as a challenge rather than a threat are ŵore resilient
to the eǆperience oĨ stress and hence the developŵent oĨ burnout͘ &or eǆaŵple a
recent publication discusses stress appraisal ŵeasureŵents that could potentially be
used to assess applicants Ĩor anesthesiology residency͘;ϰϰͿ

SUMMARY AND CONCLUSIONS
Anaesthesiology is considered one oĨ the ŵost stressĨul ŵedical specialties͘ /Ĩ
not properly ŵanaged, this occupational stress can lead to negative psychological
conseƋuences such as burnout and conseƋuently to a decreased Ƌuality oĨ care͘
do prevent this the occupational stressors oĨ anesthesia should be addressed and
adapted iĨ possible͘

/t has been well established that personality inŇuences a person s͛ aƫtude to
unpredictable and diĸcult situations and ŵoderates coping ŵechanisŵs͘ &or that
reason, stress, personality and their interrelationship aīect anaesthesiologists͛ wellͲ
being, risŬ oĨ burnout and clinical perĨorŵance͘ Zesiliency and eŵotional intelligence
can be enhanced; several speciĮc prograŵs looŬ proŵising, although their eīects
still need to be established͘ &urtherŵore, aƩention could be given to selecting
people with personality traits that ŵaŬe theŵ Įt to handle the stressors oĨ the ũob͘
Dore research is needed to identiĨy personality traits that are helpĨul in predicting
appraisal oĨ and resiliency to the occupational stress oĨ anaesthesiologists, thereby
enhancing perĨorŵance and reducing the risŬ oĨ burnout͘ dhese traits or subsets oĨ
traits ŵay be Ĩound in the �ig &ive personality inventory or other general personality
ŵeasures͘ /n addition, personality constructs such as eŵotional intelligence and
eŵpathy ŵay potentially be helpĨul in addressing the probleŵ oĨ occupational stress
and burnout͘
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STRUCTURED ABSTRACT
Background: dhe practice oĨ anaesthesia coŵes with stress͘ /Ĩ the deŵands oĨ a
stressĨul ũob eǆceed the resources oĨ an individual, that person ŵay develop burnout͘
�urnout poses a threat to the ŵental and physical health oĨ the anaesthesiologist
and thereĨore also to patient saĨety͘

Objectives: /ndividual diīerences in stress appraisal ;perceived deŵandsͿ are an
iŵportant Ĩactor in the risŬ oĨ developing burnout͘ do eǆplore this possible relation,
we assessed the prevalence oĨ psychological distress and burnout in the �utch
anaesthesiologist population, and investigated the inŇuence oĨ personality traits͘

Design: Survey study

Setting: �ata was collected in the Eetherlands Ĩroŵ :uly ϮϬϭϮ until �eceŵber ϮϬϭϮ͘

Participants: te sent electronic surveys to all ϭϵϱϱ practicing  resident and
consultant ŵeŵbers oĨ the �utch Anaesthesia ^ociety ;EsAͿ͘ KĨ those, ϲϱϱ ;ϯϯ͘ϱйͿ
were returned and could be used Ĩor analysis͘

Main outcome measures: Wsychological distress, burnout and general personality traits
were assessed using validated �utch versions oĨ the 'eneral ,ealth Yuestionnaire
;',YͲϭϮ, cutͲoī point ≥ ϮͿ, the Daslach �urnout /nventory ;h�K^Ͳ�Ϳ and the �ig &ive
/nventory ;�&/Ϳ͘ ^ociodeŵographic variables and personality traits were entered in
regression ŵodels as predictors Ĩor burnout and psychological distress͘

Results:  Wsychological distress and burnout were prevalent in ϯϵ͘ϰй and ϭϴй oĨ
respondents, respectively͘ dhe prevalence oĨ burnout was signiĮcantly diīerent in
resident and consultant anaesthesiologists, ϭϭ͘ϯй vs͘ ϭϵ͘ϴй ;�hi2с ϱ͘ϰ; p <Ϭ͘ϬϮͿ d͘he ŵost
iŵportantpersonalitytrait inŇuencingpsychologicaldistressandburnoutwasneuroticisŵ
;KZadũ͗ ϲ͘ϮϮ ;ϵϱй �/͗ ϰ͘ϯϱ;ϴ͘ϵϬͿ and KZadũ͗ ϲ͘ϰϬ ;ϵϱй�/͗ ϯ͘ϵϴ;ϭϬ͘ϯͿ respectivelyͿ͘

Conclusions: dhe results oĨ 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 oĨ neuroticisŵ͘ dhis
suggests that strategies to address the probleŵ oĨ burnout would do well to Ĩocus
at coŵpetence in coping sŬills and staying resilient͘ Wersonality traits could be taŬen
into consideration during the selection oĨ residents͘ /n Ĩuture longitudinal studies,
the Ƌuestion should be addressed how personal and situational Ĩactors interact in
the developŵent oĨ burnout͘
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INTRODUCTION
AnaesthesiologistsdealwitheǆtreŵeworŬinghours,highͲrisŬpatientsandsituations,and
an increasingly coŵpleǆ worŬing environŵent͘΀ϭͲϲ΁  Although the practice oĨ anaesthesia
can be very stressĨul, this does not necessarily ŵean that an anaesthesiologist eǆperiences
psychological or physiological syŵptoŵs oĨ stress͘΀ϳ, ϴ΁ ,owever, it is Ŭnown Ĩroŵ
psychological research that stress reactions do occur when deŵands eǆceed resources͘
^tress reactions ŵaniĨest as behavioural changes, but also as physical or psychological
illness, such as burnout͘΀ϵ΁ �urnout poses a threat to the ŵental and physical health oĨ
the anaesthesiologist and thereĨore also to patient saĨety͘ �urnout has been deĮned as
a syndroŵe with diŵensions oĨ eŵotional eǆhaustion, depersonaliǌation and Ĩeelings
oĨ reduced personal accoŵplishŵent͘΀ϭϬ΁ /n psychiatry, the terŵ depersonaliǌation is
used to describe an anoŵaly in selĨͲawareness͘ /n  the conteǆt oĨ burnout, however,
depersonaliǌation reĨers to an increased eŵotional distance between worŬers and their
clients or patients͘ dhis aƫtude ŵay be the result oĨ eŵotional eǆhaustion and ŵay lead
to Ĩeelings oĨ reduced personal accoŵplishŵent͘΀ϭϭ΁

dhe transactional ŵodel oĨ stress, developed by >aǌarus Θ &olŬŵan, eŵphasiǌes
the active psychological interaction between the stressor and the individual͘ �uring
the priŵary appraisal, an individual identiĮes based on perceived deŵands whether
the stressor is a threat or a neutral or a positive challenge͘ /n the secondary appraisal,
the individual then chooses how to use his resources to cope͘΀ϭϮ΁ dhreat appraisal and
coping ŵechanisŵs ŵay diīer widely between individuals͘ then individuals have
personality traits that ŵaŬe theŵ resilient and eƋuipped with adeƋuate resources to
address worŬͲrelated deŵands, they are unliŬely to ŵaniĨest syŵptoŵs oĨ burnout͘
΀ϭϯ΁ >iterature suggests a relation between personality traits and coping strategies
that ŵoderate the developŵent oĨ stress into burnout͘΀ϭϰ΁ dhereĨore personality
traits are an iŵportant eleŵent in the process oĨ developing burnout͘΀ϭϱ, ϭϲ΁

At this ŵoŵent, the �ig &ive ŵodel oĨ personality traits is the ŵost established
and validated systeŵ used in literature͘΀ϭϳ΁ dhe �ig &ive traits to describe personality
are neuroticisŵ, eǆtraversion, openness to eǆperience, conscientiousness, and
agreeableness͘ dhese personality traits are considered to be relatively stable in an
individual over tiŵe and across situations͘΀ϭϴ΁

hntil now, the relationship between personality traits, stress and burnout has
never been studied in anaesthesiologists͘ dhe only studies on personality traits in
anaesthesiologists used tests which are now considered obsolete͘ ΀ϭϵͲϮϭ΁ &or that
reason the role oĨ the �ig &ive personality traits in anaesthesiologists psychological
distress and burnout is unŬnown͘
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dhe obũectives oĨ this study are to eǆaŵine the prevalence oĨ psychological
distress and burnout in �utch anaesthesiologists and to eǆplore the relationship
between psychological distress, burnout and personality traits͘

METHODS
dhis survey study was approved on April Ϯth ϮϬϭϮ by the local ethical coŵŵiƩee
;�oŵŵissie Densgebonden KnderǌoeŬ regio  ArnheŵͲEiũŵegen, dhe Eetherlands,
�hairŵan dr͘ &͘dh͘D͘ ,uysŵans, ethical coŵŵiƩee nr ϮϬϭϮͬϭϰϴͿ͘

Participants
/n :uly ϮϬϭϮ Ƌuestionnaires were sent to all ϭϵϱϱ consultant and resident ŵeŵbers
oĨ the �utch ^ociety oĨ Anaesthesia ;EsAͿ using the webͲbased prograŵ ZadYuest͘
Anonyŵity was guaranteed͘ ZadYuest was developed by the �epartŵent oĨ Dedical
Wsychology and the �epartŵent oĨ /nstruŵental ^ervices oĨ the Zadboud hniversity
Dedical �entre͘ EonͲrespondents received an electronic reŵinder aŌer three
ŵonths͘ �ata was collected until �eceŵber ϮϬϭϮ͘

Measurements
dhe Ƌuestionnaire consisted oĨ ϮϬϲ iteŵs, including general sociodeŵographic
Ƌuestions concerning seǆ, age, nuŵber oĨ children under ϭϴ, ŵarital status, years
practicing as an anaesthesiologist, subspecialty, and whether the respondent worŬs as
a resident or a consultant, in an acadeŵic or coŵŵunity hospital͘ dhe Ƌuestionnaire
also contained several psychological instruŵents validated in �utch saŵples͘

Psychological distress 
Wsychological distress was assessed by the 'eneral ,ealth Yuestionnaire ϭϮ ;',YͲ
ϭϮͿ͘΀ϮϮ΁ dhe ',YͲϭϮ consists oĨ ϭϮ Ƌuestions reĨerring to unpleasant and unusual
ŵental phenoŵena and iŵpairŵent oĨ norŵal Ĩunctioning͘ �ǆaŵples oĨ Ƌuestions
asŬed are͗ ͚,ave you been able to cope with your probleŵs lately͍͛ and ͚�id you
have diĸculty sleeping because oĨ worrying lately͍͛͘   A ϰͲpoint >iŬert scale was used,
ranging Ĩroŵ never to ŵuch ŵore than usual͘ &or each Ƌuestion one point was
scored iĨ one oĨ the two least Ĩavourable options was chosen͘ A suŵ oĨ scores oĨ
two or ŵore was considered indicative oĨ psychological distress, which is in line with
recoŵŵendations Ĩor use in the general population͘΀ϮϮͲϮϱ΁
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Burnout
�urnout was ŵeasured with the �utch version oĨ the Daslach �urnout /nventory͗
the htrechtse �urnout ^chaal ;h�K^Ͳ�Ϳ͘΀Ϯϲ΁ dhe h�K^Ͳ� consists oĨ ϮϬ iteŵs,
such as͗ ͚At the end oĨ the day / Ĩeel eŵpty͛ and ͚/ do not care what happens to
ŵy patients͛͘ �ach iteŵ is scored using a ϳͲpoint >iŬert scale, ranging Ĩroŵ never ;ϬͿ
to daily ;ϲͿ͘  dhe average score per diŵension is calculated ;eŵotional eǆhaustion͗
ϴ iteŵs, depersonaliǌation͗ ϱ iteŵs, personal accoŵplishŵent͗ ϳ iteŵsͿ͘  �urnout
has been deĮned as a coŵbination oĨ a high score on eŵotional eǆhaustion and
a high score on depersonalisation, a low score on personal accoŵplishŵent, or
both͘ ,igh or low scores in one oĨ the diŵensions have been deĮned as scores
above the 75th percentile or below the Ϯϱth  percentile͘ dhese values are eǆtensively
described in the accoŵpanying ŵanual oĨ the h�K^Ͳ�͘ &or this study, we used the
table Ĩor healthcare worŬers͘΀Ϯϲ΁ dhe �ronbach s͛ α oĨ the diŵensions oĨ the h�K^Ͳ�
; eŵotional eǆhaustion, depersonalisation en personal accoŵplishŵentͿ in our
saŵple were Ϭ͘ϵϬ, Ϭ͘ϳϬ and Ϭ͘ϳϱ, respectively, conĮrŵing good internal consistency
oĨ these diŵensions oĨ the h�K^Ͳ�͘

Personality traits
te used a �utch translation oĨ the �ig &ive /nventory ;�&/Ϳ Ƌuestionnaire, eǆaŵining
the Įve traits in ϰϰ iteŵs on a ϱͲpoint >iŬert scale͘ dhe scores are averaged, so the
ŵiniŵuŵ score per trait is ϭ point and the ŵaǆiŵuŵ score is ϱ points͘΀Ϯϳ΁ dhe Įve
traits are bipolar and cover a highͲtoͲlow continuuŵ͘ �ǆtraversion ;as opposed to
introversion, ϴ iteŵsͿ is associated with terŵs such as playĨulness, spontaneity,
assertiveness and doŵinance͘ Eeuroticisŵ ;as opposed to eŵotional stability, ϴ
iteŵsͿ is associated with terŵs such as nervousness, anǆiety, ŵoodiness and hostility͘
Kpenness to eǆperience ;as opposed to conventional or conservative, ϭϬ iteŵsͿ is
associated with terŵs such as originality, creativity, nonͲreligiousness, independence,
and having broad interests͘ �onscientiousness ;ϵ iteŵsͿ encoŵpasses a variety oĨ
descriptors concerning a person s͛ aƫtude to worŬ and achieveŵent͘ dhe last trait is
agreeableness, also Ŭnown as altruisŵ ; as opposed to hostility, ϵ iteŵsͿ͘ dhis trait is
associated with Ƌualities such as love, eŵpathy, Ĩriendliness and cooperation͘΀ϭϴ΁ dhe
�ronbach s͛ α oĨ the diŵensions oĨ  the �&/ ;neuroticisŵ, eǆtraversion, openness to
eǆperience, conscientiousness and agreeablenessͿ in our saŵple were Ϭ͘ϴϯ, Ϭ͘ϴϭ, Ϭ͘ϴϬ,
Ϭ͘ϳϲ and Ϭ͘ϳϰ , respectively, conĮrŵing good internal consistency oĨ the �&/ as well͘
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Statistical methods
dhe DannͲthitney test was used to test Ĩor diīerences between the Ĩunction groups
;consultants, residentsͿ in case oĨ continuous variables͘ dhe chiͲsƋuare test was used
in case oĨ noŵinal variables and speciĮcally the &isher eǆact test in case oĨ two by
two tables͘

hnivariable logistic regression was used to study the diīerences in
sociodeŵographic variables and the personality traits between anaesthesiologists
with and without burnout or psychological distress as ŵeasured with the ',YͲϭϮ,
separately͘ do this purpose, categories oĨ a speciĮc variable were grouped in case oĨ
sŵall nuŵbers͘ dhe ;crudeͿ odds ratios ;KZͿ with ϵϱй conĮdence intervals ;�/Ϳ are
presented͘

Dultivariable logistic regression with Ĩorward selection procedures was used
to identiĨy the variables that contributed independently to the risŬ oĨ burnout and
psychological distress as ŵeasured with the ',YͲϭϮ, respectively͘  ZeĨerence values
were chosen arbitrarily; this statistical ŵethod coŵpares groups ;within the variableͿ
with each other and it does not ŵaƩer which group is chosen as the reĨerence group͘
�ecause Ĩorward selection procedures do not identiĨy other iŵportant variables,
probability values Ĩor entry into the ŵodel were considered to Įnd close alternatives
to the variables selected͘ All sociodeŵographic variables and all personality trait
variables were valid Ĩor selection͘ dhe adũusted KZͲs with ϵϱй �/ oĨ the Įnal burnoutͲ
ŵodel and oĨ the Įnal psychological distressͲŵodel are presented͘  dhe adũusted
ZͲsƋuare is presented to indicate the total percentage eǆplained variance in the
outcoŵe and the area under the oĨ the receiver operating characteristic curve ;Ah�Ϳ
is presented as a ŵeasure oĨ predictive discriŵination͘

/n this study we also aiŵed to identiĨy the deŵographic variables and the
personality trait variables that are related to each oĨ the three diŵensions oĨ burnout,
separately͘

hnivariable linear regression was used to study the inŇuence oĨ the deŵographic
variables and the personality trait variables on each oĨ the three diŵensions oĨ
burnout, separately͘ dhe dependent variable was the speciĮc diŵension oĨ burnout͘  
dhe ;crudeͿ regression coeĸcients with the ϵϱй �/ are presented͘

Analogous to the ŵethods described above, ŵultivariable linear regression with
Ĩorward selection procedures was used to identiĨy the variables that independently
inŇuence  a speciĮc diŵension oĨ  burnout͘ ZeĨerence values were chosen arbitrarily͘
dhe adũusted regression coeĸcients with the ϵϱй �/ oĨ the Įnal ŵodels are presented͘
dhe ZͲsƋuare is presented to indicate the total percentage eǆplained variance͘ Again,
close alternatives to the Įnal ŵodels are considered͘  
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A pͲvalue oĨ <Ϭ͘Ϭϱ was considered statistically signiĮcant͘ ^tatistical analyses
were perĨorŵed using ^A^ ϵ͘Ϯ Ĩor tindows ;^A^ /nstitute /nc͘, �ary, E�, h^AͿ and
^W^^ ^tatistics Ĩor tindows ;sersion ϮϬ͘Ϭ, /�D �orp͘, ArŵonŬ, Ez, h^AͿ͘

RESULTS
A total oĨ ϭϵϱϱ anaesthesiologists were asŬed to participate; ϲϱϱ ;ϯϯ͘ϱйͿ Ƌuestionnaires
were returned and could be used Ĩor analysis͘ Zesponse rates oĨ consultants
and oĨ residents were in the saŵe range ;ϯϱй and Ϯϳй respectivelyͿ͘ �onsultant
anaesthesiologists returned ϱϭϰ  Ƌuestionnaires and resident anaesthesiologists
returned ϭϰϭ Ƌuestionnaires͘ ^ociodeŵographic details are presented in table ϭ͘ dhe
ŵaleͲĨeŵale ratio was ϯϴϴ ;ϱϵ͘ϮйͿ, Ϯϲϳ ;ϰϬ͘ϴйͿ respectively͘ Dost oĨ the respondents
ϱϳϳ ;ϴϲ͘ϲйͿ were in a relationship, ϲϯ ;ϵ͘ϲйͿ were single and Ϯϱ ;ϯ͘ϴйͿ were divorced
or widowed͘ Approǆiŵately halĨ oĨ the respondents had children younger than ϭϴ
years oĨ age, ϯϰϱ ;ϱϰйͿ͘ dhe ŵean age oĨ the respondents was ϰϯ͘ϳ ;ϮϲͲϲϰͿ years͘

Table 1. ^ociodeŵographic variables oĨ consultant and resident anaesthesiologists

Total (n=655) Consultants (n=514) Residents (n=141)
Gender
     Male 388 ;ϱϵ͘ϮйͿ 335 ;ϲϱ͘ϮйͿ 53 ;ϯϳ͘ϲйͿ
     Female 267 ;ϰϬ͘ϴйͿ 179 ;ϯϰ͘ϴйͿ 88 ;ϲϮ͘ϰйͿ
Age ;yearͿ ϰϯ͘ϳ ;ϮϲͲϲϰͿ ϰϳ͘Ϯ ;ϯϬͲϲϳͿ 31 ;ϮϲͲϰϴͿ
Zelationship
     Single 63 ;ϵ͘ϲйͿ 34 ;ϲ͘ϲйͿ 29 ;ϮϬ͘ϲйͿ
     DarriedΎ 567 ;ϴϲ͘ϲйͿ 455 ;ϴϴ͘ϱͿ 112 ;ϳϵ͘ϰйͿ
     �ivorcedΎ 25 ;ϯ͘ϴйͿ 25 ;ϰ͘ϵйͿ 0 ;ϬϬ͘ϬйͿ
�hildrenΎΎΎ
     Yes 354 ;ϱϰйͿ 317 ;ϲϭ͘ϳйͿ 37 ;Ϯϲ͘ϮйͿ
     No 301 ;ϰϲйͿ 197 ;ϯϴ͘ϯйͿ 104 ;ϳϯ͘ϴйͿ
,ospital
     Academic centre 295 ;ϰϱйͿ 343 ;ϲϲ͘ϳйͿ 171 ;ϯϯ͘ϯйͿ
     �oŵŵunity hospital 360 ;ϱϱйͿ 17 ;ϭϮ͘ϭйͿ 124 ;ϴϳ͘ϵйͿ

�ata are nuŵbers ;and percentagesͿ or ŵedians ;and rangesͿ͘

Ύ/ncluding living together; ΎΎincluding widowed ;nсϮͿ; ΎΎΎ children beneath the age oĨ ϭϴ
�oŵparing the respondents with the nonͲrespondents Ĩor seǆͲratio, consultantͲresidentͲ
ratio, and the percentage worŬing in an acadeŵic centre or coŵŵunity hospital, showed that
these ratios were close, indicating that as Ĩar as these variables are concerned we have a
representative saŵple͘
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dable Ϯ suŵŵariǌes psychological distress, burnout and personality traits in consultants
and residents͘ KĨ all respondents, ϯϵ͘ϰй indicated eǆperiencing psychological distress;
ϰϬ͘ϭй oĨ the consultants and ϯϲ͘ϵй oĨ the residents͘ Eo signiĮcant diīerences were
Ĩound between consultants and residents nor were diīerences Ĩound between
anaesthesiologists working in academic centres and those working in community 
hospitals͘

/n total, ϭϴй oĨ respondents ŵet the predeĮned criteria Ĩor burnout͘ dhe
respective values Ĩor consultants and residents were ϭϵ͘ϴй and ϭϭ͘ϯй͘ dhis
diīerence was signiĮcantly diīerent ;�hi2с ϱ͘ϰ; p <Ϭ͘ϬϮͿ͘ Eo signiĮcant diīerences
were Ĩound between ŵen and woŵen, whether consultant or resident, nor between
anaesthesiologists worŬing in an acadeŵic centre or in a coŵŵunity hospital͘
dhe sŵall diīerences in personality traits between consultants and residents did not
reach statistical signiĮcance͘

Table 2. Wsychological 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 
;yesͿ
(GHQ-12)

258 ;ϯϵ͘ϰйͿ 206 ϰϬ͘ϭй 52 ;ϯϲ͘ϵйͿ

Burnout (UBOS-C) ;yesͿ 118 ;ϭϴ͘ϬйͿ 102 ϭϵ͘ϴй 16 ;ϭϭ͘ϯйͿ
    �ŵotional
eǆhaustion ;ϬͲϲͿ

ϭ͘ϱϯ ;Ϭ͘ϵϵͿ ϭ͘ϱϳ ;ϭ͘ϬϰͿ ϭ͘ϯϵ ;Ϭ͘ϳϱͿ

�epersonalisation ;ϬͲϲͿ ϭ͘ϭϰ ;Ϭ͘ϳϱͿ ϭ͘ϭϲ ;Ϭ͘ϳϳͿ ϭ͘ϭϮ ;Ϭ͘ϲϱͿ
    Personal 
accoŵplishŵent ;ϬͲϲͿ

ϰ͘Ϯ ;Ϭ͘ϲϵͿ ϰ͘Ϯ ;Ϭ͘ϳϭͿ ϰ͘ϭϳ ;Ϭ͘ϲϰͿ

Personality traits 
(Big Five)

    Eeuroticisŵ ;ϭͲϱͿ Ϯ͘ϯϲ ;Ϭ͘ϲϬͿ Ϯ͘ϯϳ ;Ϭ͘ϲϮͿ Ϯ͘ϯϰ ;Ϭ͘ϱϰͿ
    �ǆtraversion ;ϭͲϱͿ ϯ͘ϰϯ ;Ϭ͘ϲϬͿ ϯ͘ϰϬ ;Ϭ͘ϲϬͿ ϯ͘ϱϰ ;Ϭ͘ϱϲͿ
    Kpenness to
eǆperience ;ϭͲϱͿ

ϯ͘ϱϰ ;Ϭ͘ϱϰͿ ϯ͘ϱϱ ;Ϭ͘ϱϰͿ ϯ͘ϰϴ ;Ϭ͘ϱϮͿ

    Agreeableness ;ϭͲϱͿ ϯ͘ϳϱ ;Ϭ͘ϰϳͿ ϯ͘ϳϯ ;Ϭ͘ϰϳͿ ϯ͘ϴϯ ;Ϭ͘ϰϱͿ
�onscientiousness ;ϭͲϱͿ ϯ͘ϴϵ ;Ϭ͘ϰϳͿ ϯ͘ϵϬ ;Ϭ͘ϰϴͿ ϯ͘ϴϲ ;Ϭ͘ϰϮͿ

',YͲϭϮ͗ general health Ƌuestionnaire with cut oī point  шϮ; ^�͗ standard deviation
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dable ϯ shows the crude and the adũusted odds ratios with ϵϱй�/ oĨ the
sociodeŵographic variables and the personality traits inŇuencing  psychological
distress and burnout͘ Wlease note that in a univariable ;crudeͿ analysis variables are
analysed in isolation and that the reĨerence values chosen are arbitrarily ;divorced,
having no children and being a residentͿ͘ /n a ŵultivariable analysis all variables are
analysed together͘

dhe personality trait neuroticisŵ is the ŵost iŵportant Ĩactor positively
inŇuencing the presence oĨ psychological distress, so neuroticisŵ is a risŬ Ĩactor͘
Kther relevant, but less iŵportant, Ĩactors are having children and the personality
trait openness͘ Dultivariable logistic regression with selection procedure was used͘  
dhe adũusted Z2 oĨ the ŵultivariable ŵodel was Ϭ͘Ϯϳ, indicating that Ϯϳй oĨ the
observed variability could be eǆplained by this ŵodel͘ dhe area under the ZK�Ͳcurve
was Ϭ͘ϳϲ, indicating a good discriŵinatory power oĨ the Įnal ŵodel͘

Eeuroticisŵ again is the ŵost iŵportant Ĩactor positively inŇuencing the
presence oĨ burnout, so neuroticisŵ is a risŬ Ĩactor͘ Wrotective personality traits are
eǆtraversion and agreeableness͘ ^ociodeŵographic variables did not have an eīect͘
Dultivariable logistic regression with selection procedure was used͘ dhe adũusted Z2

oĨ the ŵultivariable ŵodel was Ϭ͘ϯϰ, indicating that ϯϰй oĨ the observed variability
could be eǆplained by this ŵodel͘ dhe area under the ZK�Ͳcurve was Ϭ͘ϴϯ, indicating
a good discriŵinatory power oĨ the Įnal ŵodel͘  
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Table 3. ^ociodeŵographic variables and personality traits inŇuencing  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 Ϭ͘ϳϭ ;Ϭ͘ϱϮ;Ϭ͘ϵϴͿ Ϭ͘ϴϴ ;Ϭ͘ϱϵ;ϭ͘ϯϮͿ
    Female ϭ͘ϬϬ ;reĨerenceͿ ϭ͘ϬϬ ;reĨerenceͿ
Age ;yearsͿ Ϭ͘ϵϴ ;Ϭ͘ϵϳ;ϭ͘ϬϬͿ - Ϭ͘ϵϵ ;Ϭ͘ϵϴ;ϭ͘ϬϮͿ -
Zelationship -
    Single ϭ͘Ϭϱ ;Ϭ͘ϰϭ;Ϯ͘ϲϱͿ Ϭ͘ϵϮ ;Ϭ͘ϯϮ;Ϯ͘ϲϵͿ Ϯ͘ϵϯ ;Ϭ͘ϳϴ;ϭϭ͘ϬͿ
    DarriedΎ Ϭ͘ϲϲ ;Ϭ͘ϯϬ;ϭ͘ϰϴͿ Ϭ͘ϰϳ ;Ϭ͘ϭϵ;ϭ͘ϭϴͿ ϭ͘ϱϭ ;Ϭ͘ϰϰ;ϱ͘ϭϲͿ
    �ivorcedΎΎ ϭ͘ϬϬ ;reĨerenceͿ ϭ͘ϬϬ ;reĨerenceͿ ϭ͘ϬϬ ;reĨerenceͿ
�hildrenΎΎΎ -
    Yes ϭ͘ϰϲ ;ϭ͘Ϭϲ;Ϯ͘ϬϬͿ ϭ͘ϴϮ ;ϭ͘Ϯϰ;Ϯ͘ϲϲͿ ϭ͘ϭϵ ;Ϭ͘ϴϬ;ϭ͘ϳϴͿ
    No ϭ͘ϬϬ ;reĨerenceͿ ϭ͘ϬϬ ;reĨerenceͿ ϭ͘ϬϬ ;reĨerenceͿ
&unction -
    Consultant ϭ͘ϭϰ ;Ϭ͘ϳϴ;ϭ͘ϲϴͿ - ϭ͘ϵϯ ;ϭ͘ϭϬ;ϯ͘ϰϬͿ
    Resident ϭ͘ϬϬ ;reĨerenceͿ ϭ͘ϬϬ ;reĨerenceͿ
Personality traits
Eeuroticisŵ ϱ͘ϱϲ ;ϯ͘ϵϲ;ϳ͘ϴϬͿ ϲ͘ϮϮ ;ϰ͘ϯϱ;ϴ͘ϵϬͿ ϴ͘ϳϳ ;ϱ͘ϲϳ;ϭϯ͘ϲͿ ϲ͘ϰϬ ;ϯ͘ϵϴ;ϭϬ͘ϯͿ
Extraversion Ϭ͘ϰϵ ;Ϭ͘ϯϰ;Ϭ͘ϱϵͿ - Ϭ͘Ϯϳ ;Ϭ͘ϭϴ;Ϭ͘ϯϵͿ Ϭ͘ϰϰ ;Ϭ͘Ϯϴ;Ϭ͘ϲϵͿ
Kpenness Ϭ͘ϵϵ ;Ϭ͘ϳϰ;ϭ͘ϯϮͿ ϭ͘ϱϴ ;ϭ͘ϭϮ;Ϯ͘ϮϯͿ Ϭ͘ϴϵ ;Ϭ͘ϲϭ;ϭ͘ϮϵͿ ϭ͘ϳϳ ;ϭ͘ϭϬ;Ϯ͘ϴϯͿ
Agreeableness Ϭ͘ϱϴ ;Ϭ͘ϰϭ;Ϭ͘ϴϮͿ - Ϭ͘Ϯϱ ;Ϭ͘ϭϲ;Ϭ͘ϰϬͿ Ϭ͘ϱϮ ;Ϭ͘ϯϬ;Ϭ͘ϴϵͿ
�onscientiousness Ϭ͘ϲϳ ;Ϭ͘ϰϴ;Ϭ͘ϵϯͿ - Ϭ͘ϯϳ ;Ϭ͘Ϯϰ;Ϭ͘ϱϳͿ -

hnivariable logistic regression and ŵultivariable logistic regression with selection procedure
was used; KZ, odds ratio; crude, univariable ŵodel;  adũ, adũusted Ĩor all other variables in
the ŵodel;  �/, conĮdence interval; Ͳ, not selected; ',YͲϭϮ, 'eneral ,ealth Yuestionnaire
with cut oī point шϮ͘ Ύincluding living together; ΎΎincluding widowed ;nсϮͿ; ΎΎΎchildren
younger than ϭϴ years oĨ age͘ Wlease note that in the univariable analysis variables are taŬen
in consideration in isolation, the reĨerence values chosen are arbitrarily ;divorced, having no
children and being a residentͿ͘ thereas in the ŵultivariable analysis all variables together are
taŬen in consideration͘ dhe adũusted Z2 oĨ the Įnal ŵodel oĨ ',YͲϭϮ and oĨ burnout was Ϯϳй
and ϯϰй respectively͘
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dable ϰ presents the crude and the adũusted regression coeĸcients with ϵϱй�/ oĨ the
deŵographic variables and the personality traits inŇuencing the three diŵensions oĨ
burnout͘ �ŵotional eǆhaustion is independently related to neuroticisŵ, eǆtraversion
and openness͘ ^ociodeŵographic variables had no eīect͘ All Įve personality traits
and also three sociodeŵographic variables ;gender, age and being a consultantͿ were
independently related to depersonaliǌation͘ Wersonal accoŵplishŵent is related to
all Įve personality traits and one sociodeŵographic variable ;having a relationshipͿ͘
KĨ the Įve personality traits, neuroticisŵ is the ŵost iŵportant risŬ Ĩactor  Ĩor the
three diŵensions oĨ burnout͘ >ogistic regression with selection procedure was used͘
dhe observed variability ;Z2Ϳ eǆplained by these three ŵultivariable ŵodels was ϯϲй,
Ϯϴй and ϯϭй, respectively͘
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DISCUSSION  
dhe probleŵ oĨ psychological distress and burnout has been acŬnowledged in our
literature Ĩor over ϭϱ years and the present study proves that the probleŵ still needs
aƩention͘ do our Ŭnowledge this is the Įrst study relating both psychological distress
and burnout to personality traits in anaesthesiologists͘

Kur results indicate that there is a high prevalence oĨ psychological distress in
our saŵple oĨ �utch consultant and resident anaesthesiologists ;ϯϵ͘ϰйͿ͘ dhis ŵeans
that a signiĮcant proportion eǆperiences unpleasant and unusual ŵental phenoŵena
and iŵpairŵent oĨ norŵal Ĩunctioning͘ dhis percentage is approǆiŵately double that
oĨ the general population ;ϮϮ͘ϴйͿ but coŵpares with the percentage in Įrst line
health care worŬers in the Eetherlands͘΀Ϯϰ΁

dhe prevalence oĨ burnout in the total study group was ϭϴй, which is on the low
side oĨ the ϮϬͲϰϬй burnout in anaesthesiologists as reported in previous �uropean
publications͘΀ϭ, Ϯ, ϱ, ϮϴͲϯϬ΁

then interpreting this result, it is iŵportant to realise that the prevalence oĨ
burnout in the general �utch population is ϭϯй͘  dhis is aŵongst the lowest oĨ �urope
according to a �utch report Ĩroŵ ϮϬϭϯ which coŵpared �utch general occupational
burnout to �uropean Įgures͘΀ϯϭ΁ Another interesting aspect oĨ these studies is that
they reported an increased prevalence oĨ burnout in residents͘΀Ϯϴ, ϯϮͲϯϱ΁ dhis is in
contrast to the result oĨ the present study, in which burnout was less prevalent in
residents ;ϭϭ͘ϯйͿ than in consultants ;ϭϵ͘ϴйͿ͘  

&roŵ a study perĨorŵed by a �utch insurance coŵpany aŵong �utch general
practitioners it is Ŭnown that not all doctors with burnout syŵptoŵs seeŬ help or
stop worŬing͘΀ϯϲ΁ /Ĩ these Įndings are also applicable to the �utch anaesthesiologist
population it ŵay very well be the case that colleagues eǆperiencing syŵptoŵs oĨ
burnout Ŭeep on worŬing and potentially pose a threat to their own ŵental and
physical health as well as to patient saĨety͘

then all variables ;sociodeŵographic and personalityͿ are taŬen into
consideration, our ŵultivariable analysis showed neuroticisŵ to be the ŵost
iŵportant Ĩactor increasing the risŬ Ĩor presence oĨ psychological distress ;KZ͗ ϲ͘ϮϮͿ
and presence oĨ burnout ;KZ͗ ϲ͘ϰϬͿ͘ �ǆtraversion was the ŵost iŵportant protective
Ĩactor Ĩor burnout ;KZ͗ Ϭ͘ϰϰͿ͘  �eing a resident or a consultant did not iŵprove the
Įnal ŵodel͘

dhis coŵpares with studies in the general population͘ Weople who score high
on neuroticisŵ tend to have an increased susceptibility to their environŵent, a
tendency to be anǆious and insecure, and a high perĨorŵance drive͘  dhis predisposes
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theŵ towards developing burnout͘ Weople who score high on eǆtraversion tend to
seeŬ interactions with other people, and this ŵay help counteract the process oĨ
depersonaliǌation͘ dhey also tend to appraise probleŵs in a positive way, which
reduces stress and thereĨore risŬ oĨ burnout͘

/ndividuals with certain personality types ŵay choose Ĩor highͲstress
occupations, so doctors who choose to pursue a career in anaesthesia ŵight have
personality traits that ŵaŬe theŵ Įt Ĩor the speciĮc stressĨul deŵands oĨ the ũob and
hence reduce the chance oĨ developing burnout͘ Kn the other hand, stress will be
eǆperienced ŵore intensely by individuals with certain personality traits and hence
will predispose theŵ Ĩor developing burnout͘ ^oŵe studies indeed suggest that certain
personalities tend to choose certain ŵedical specialties͘ ΀ϯϳ, ϯϴ΁ Anaesthesiologists
have Ĩor eǆaŵple been reported as ŵore intelligent, selĨͲsuĸcient, doŵinant, tense,
and introverted coŵpared to general practitioners͘΀ϯϵ΁

Wersonality traits are iŵportant in burnout and psychological distress, and
they are considered to be stable in tiŵe and hard to change͘ dhereĨore, strategies to
address these probleŵs can be Ĩocused on reinĨorcing the coping strategies oĨ the
individual͘ �ducational prograŵŵes should be directed at personal coŵpetence and
staying resilient besides proĨessional Ŭnowledge and sŬills͘ /t has Ĩor eǆaŵple been
suggested to teach trainee anaesthesiologists certain beneĮcial coping styles͘΀ϲ΁ Also
personality testing ŵay be used in selection oĨ residents to reduce burnout in Ĩuture
anaesthesiologists͘ &urtherŵore it  is recoŵŵended to educate colleagues about
recogniǌing syŵptoŵs indicating burnout, such as a detached and cynical aƫtude
towards patients and coͲworŬers͘

A reason oĨ concern in our study could be the response rate oĨ ϯϯ͘ϱй͘ ^iŵilar
studies report response rates oĨ Ϯϲ͘ϳйͲϳϲй͘ /n these studies response rates were
inversely related to the nuŵber oĨ participants addressed͘΀ϯ, ϴ, ϯϮ, ϯϱ, ϰϬͲϰϮ΁͘ Kur
response rate oĨ ϯϯ͘ϱй coŵpares with the  ŵean response rate oĨ ϯϰ͘ϲй Ĩound in a
ŵetaͲanalysis oĨ ϱϲ internet based surveys͘΀ϰϯ΁ dhe authors oĨ this ŵetaͲanalysis also
eŵphasiǌe that the representativeness oĨ a saŵple is ŵuch ŵore iŵportant than the
response rate obtained͘ Kur data proved to be representative Ĩor sociodeŵographic
variables which argues in Ĩavour oĨ the preŵise that no responder bias has occurred͘
It can be argued that anaesthesiologists who are burnout may tend not to react on 
proĨessional eŵails nor Įll out worŬ related Ƌuestionnaires͘ ,owever, the reverse
ŵay also be true, burnout anaesthesiologists ŵay be eager to share data to call
aƩention to their situation͘ �ven iĨ selection bias had occurred, the high prevalence
oĨ especially psychological distress will still be very disturbing͘
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/n Ĩuture longitudinal studies, the Ƌuestion should be addressed how personal
and situational Ĩactors interact in the coŵpleǆ process oĨ the developŵent oĨ
burnout͘ �onsidering coping strategies would be interesting in this perspective͘
Also the relation between burnout and sicŬ leave, suicide rate, critical incidents and
substance abuse should be Ĩurther studied͘ dhis Ŭnowledge could then be used to
develop speciĮc strategies to reduce anaesthesiologist burnout͘

&urtherŵore is Ĩuture research needed aiŵed at deĮning which speciĮc
personality traits are desired Ĩor aspiring anaesthesiologists because the �ig &ive
personality traits is an instruŵent assessing general personality traits͘

te conclude that in anaesthesiologists personality traits are strongly related
to the presence or absence oĨ psychological distress and burnout, with neuroticisŵ
as the ŵost iŵportant trait inŇuencing the presence oĨ psychological distress and
burnout, ŵaŬing it an iŵportant risŬ Ĩactor͘
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�ear �ditor,
te would liŬe to thanŬ >apa et al͘ Ĩor showing interest in our article

͞Wsychological distress, burnout and personality traits in �utch anaesthesiologists͟
and Ĩor acŬnowledging in their leƩer to the editor our eīorts to raise awareness
about burnout in anaesthesiologists through our worŬ͘ dhey caŵe Ĩorward with
soŵe interesting contributions, which we would liŬe to address in this response͘

/ndeed our results show a lower prevalence oĨ burnout in �utch
anaesthesiologists coŵpared to other �uropean countries͘ Kur paper pointed out
that prevalence oĨ burnout in the general �utch population rates aŵongst the lowest
oĨ �urope͘΀ϭ΁ /t would be ŵere speculation to discuss eǆplanations, which could be
as ŵiscellaneous as  research ŵethodological reasons, liŬe the Ƌuestionnaires or
saŵple selection bias, or social or organiǌational Ĩactors͘ As to the laƩer it would
certainly be interesting to coŵpare worŬ related stressors and Ĩactors causing
satisĨaction ;which are protective against burnout ΀Ϯ΁Ϳ between countries in a ŵultiͲ
national study͘ te recently subŵiƩed a second paper that includes an analysis oĨ
the iŵportance oĨ worŬ related stressors and Ĩactors causing satisĨaction in the daily
liĨe oĨ the anaesthesiologist͘ :ob satisĨaction was related to good relationships with
patients and Ĩaŵilies and being appreciated by colleagues͘

>apa et al͘ argue that personality traits ŵay not be wriƩen in stone, as once
thought in psychological theory, and that individuals can evolve during their worŬ liĨe͘
dhey Ĩurther state that Ĩor this reason, individuals should not be eǆcluded on basis
oĨ personality tests indicating they ŵay be at risŬ Ĩor developing burnout͘ /ndeed
it is Ŭnown that Ĩor eǆaŵple the general personality trait oĨ neuroticisŵ tends to
gradually diŵinish over liĨe͘΀ϯ΁ Also people eǆperience personal growth and develop
during their proĨessional liĨe, but the ease in which they naturally adopt stressͲ
relieving strategies or learn psychological ŵeans to regulate stress will be dependent
on the type oĨ person they are to begin with͘΀ϰ, ϱ΁ ^o individual susceptibility reŵains
an iŵportant Ĩactor in the developŵent oĨ burnout͘ KĨ course as an instruŵent oĨ
selection, the ͚�ig &ive͛ personality trait ŵodel ŵay be too general to use in the
selection oĨ Ĩuture anaesthesiologists, let alone eǆclude theŵ Ĩroŵ the training
prograŵ͘ Dore reĮned personality constructs are needed in that respect͘ /dentiĨying
those constructs is a Įeld oĨ research which ŵay yield results we can use, together
with other instruŵents, to select people best suited Ĩor the inherent and uniƋue
characteristics that ŵaŬes anaesthesia stressĨul͘

te endorse the positive eīects DindĨulness �ased ^tress Zeduction prograŵs
can have on stress ŵanageŵent and burnout developŵent͘  draining in holistic selĨͲ
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care activities such as the introduction oĨ liĨe coaches and ŵindĨulness ŵeditation
can be ŵost valuable͘ dhe saŵe holds Ĩor ŵanagerial interventions such as liŵited
caseloads and restructuring organiǌations to optiŵally support huŵan developŵent͘
΀ϲ΁

/n conclusion, burnout ŵanageŵent depends, as >apa et al͘ also indicate, both
on organiǌational and on individual Ĩactors͘ do address the iŵportant probleŵ oĨ
burnout in our proĨession we see three possible points oĨ engageŵent͗ &irst, adeƋuate
selection oĨ people who Įt the deŵands oĨ the ũob, in which personality assessŵent
ŵay contribute͘ ^econd, analysis oĨ and conseƋuent adaption oĨ worŬ related
stressors and Ĩactors causing satisĨaction͘ And third, teaching anaesthesiologists
stress relieving,  and burnoutͲpreventing strategies͘

te looŬ Ĩorward to Ĩuture publications Ĩroŵ our colleagues in this iŵportant
Įeld oĨ research and would be willing to participate in a ŵultinational endeavor
to identiĨy personal and organiǌational risŬ Ĩactors which can be used in the baƩle
against burnout͘
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STRUCTURED ABSTRACT
Background͗ Anaesthesiology is a stressĨul ŵedical specialty͘ dhe reaction to stress
is constituted by behavioral, psychological and physiological coŵponents͘ �hronic
physiological stress can have negative conseƋuences Ĩor health͘

Objectives: &irst, we hypothesiǌed that chronic physiological stress is higher Ĩor both
beginning and lateͲcareer consultant anaesthesiologists͘ ^econd, we hypothesiǌed
that individuals high in eŵotional intelligence endure lower physiological stress͘

Design͗ �rossͲsectional bioŵarŬer and survey study͘

Setting͗ Warticipants were recruited during the Day ϮϬϭϵ annual ŵeeting oĨ the
�utch Anaesthesia ^ociety͘

Participants͗ KĨ the ϭϯϰϴ colleagues that aƩended the ŵeeting a total oĨ ϭϴϰ
;ϳϬ ŵaleͬϭϭϰ ĨeŵaleͿ participated in the study͘ KĨ the study participants ϭϮϯ
;ϲϳйͿ were consultant anaesthesiologists ;ϱϮDͬϳϭ&Ϳ and ϲϭ ;ϯϯйͿ were resident
anaesthesiologists ;ϭϴDͬϰϯ&Ϳ͘ �ǆclusion criteria were endocrine disorders and not
having enough hair͘ Also eǆperience oĨ a recent ŵaũor liĨe event led to eǆclusion Ĩor
analysis oĨ our hypotheses͘

Main outcome measures͗ �hronic physiological stress was ŵeasured by hair cortisol
concentration͘ �ŵotional intelligence was assessed using a validated �utch version oĨ
the drait �ŵotional /ntelligence Yuestionnaire͘ As secondary ŵeasures, psychological
sources oĨ stress were assessed using validated �utch versions oĨ the hoŵeͲworŬ
interĨerence ;^t/E'Ϳ and the eīortͲreward iŵbalance ;�Z/Ϳ Ƌuestionnaires͘

Results͗ /n support oĨ ,ypothesis ϭ, hair cortisol concentration was highest aŵong
beginning and lateͲcareer consultant anaesthesiologists ;Ƌuadratic eīect͗ bсϰϱ͘ϱ,
^�сϭϲ͘ϭ, tсϮ͘ϴ, pсϬ͘ϬϬϲ, Z2сϬ͘ϭϰͿ͘ dhis nonlinear paƩern was not ŵirrored by selĨͲ
reported sources oĨ psychological stress͘ Kur results reĨuted ,ypothesis Ϯ, we Ĩound
no evidence Ĩor a relationship between eŵotional intelligence and physiological
stress͘

Conclusions͗ /n the early and later phases oĨ an anaesthesiologist s͛ career
physiological chronic stress is higher than in the ŵiddle oĨ the career͘ zet, this
physiological response could not be eǆplained Ĩroŵ Ŭnown sources oĨ psychological
stress͘ te discuss these Įndings against the bacŬground oĨ Ŭey diīerences between
physiological stress vs͘ psychological stress͘



Chronic stress indicated by hair cortisol concentration in anaesthesiologists and its relationship to worŬ eǆperience

127   

5 A

INTRODUCTION
Anaesthesiology is considered a stressĨul ŵedical specialty͘ Anaesthesiologists
worŬ long and unpredictable hours and oŌen have to perĨorŵ under tiŵe pressure
in situations that are potentially liĨeͲthreatening Ĩor the patient͘΀ϭ, Ϯ΁ then an
individual is repeatedly or continuously eǆposed to stress that individual is assuŵed
to be eǆposed to chronic stress͘ /n stress theories, the reaction to stress is assuŵed
to be coŵposed oĨ behavioral, psychological and physiological coŵponents͘ /nitially,
these reactions are adaptive in that they help the individual to cope with the stress͘
,owever when these reactions are sustained, as happens in chronic stress, they
negatively aīect ŵental and physical health͘΀ϯ΁

/n anaesthesiologists, behavioral conseƋuences oĨ chronic stress are, Ĩor
eǆaŵple, poor perĨorŵance at worŬ and a higher risŬ Ĩor addiction oĨ sŵoŬing, alcohol
or drugs͘ Wsychological conseƋuences include ũob dissatisĨaction and syŵptoŵs oĨ
burnout and depression͘΀ϰ, ϱ΁ Whysiological conseƋuences include increased aŵounts
oĨ catecholaŵines and glucocorticosteroids such as cortisol͘ dhese can cause various
negative outcoŵes, such as higher risŬ Ĩor hypertension, coronary artery disease,
peptic disease, atherosclerosis, and obesity͘ ΀ϯ΁ Also, chronic stress increases people s͛
susceptibility to inĨections͘΀ϲ΁ dhis wear and tear that the body eǆperiences because oĨ
repeated physiological responses to psychosocial stress, is Ŭnown as allostatic load͘΀ϯ΁

Work-related stress has also in anaesthesiologists been shown to be associated 
with elevated levels oĨ cortisol͘΀ϳͲϭϬ΁ Zecent ŵethodological developŵents allow
researchers to ŵeasure cortisol in hair, rather than in plasŵa, urine, or saliva͘΀ϭϭ΁
�ecause in growing hair at any given tiŵe deposits oĨ cortisol are proportional to
circulating cortisol, hair cortisol concentration ;,��Ϳ can retrospectively be used as a
biological ŵeasure oĨ chronic stress and allostatic load͘΀ϭϮ΁

 Wrevious research suggests that Ĩor beginning consultants in anaesthesia stress
is high, ŵostly because oĨ having to worŬ unsupervised or having to worŬ with too liƩle
proĨessional support͘ dhe Ĩeeling to have to prove oneselĨ ŵay add to this stress͘΀ϭϯ, ϭϰ΁
Kn the other hand it has been suggested that the proĨession is also relatively stressĨul at
the end oĨ the career, as older adults have ŵore diĸculty dealing with long and irregular
worŬing hours and Ŭeeping up with an ever advancing worŬ environŵent͘΀ϭϱ, ϭϲ΁

Eot all individuals are eƋually liŬely to suīer Ĩroŵ stress͘΀ϭϳ΁ dhe negative
eŵotions that are released by stress can aīect the ability to cope with the deŵands
oĨ the situation͘ Wrior research suggests that eŵotional intelligence ;�/Ϳ, a personality
trait, aīects the way people control and ŵanage these eŵotions͘ dhus, �/ ŵoderates
the appraisal and eǆperience oĨ stress͘ /ndeed several studies Ĩound that stress
responses were aƩenuated in individuals high in �/͘΀ϭϴ, ϭϵ΁
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te hypothesiǌed Įrstly͗ Anaesthesiologists at the beginning or end oĨ their
consulting careers will eǆperience higher levels oĨ chronic stress, as indicated by hair
cortisol concentration, than an individual in the ŵiddle oĨ his career͘ dhe relationship
between ,�� and eǆperience will thereĨore have a hͲshape͘ ^econdly͗ high level oĨ
eŵotional intelligence is negatively related to chronic stress as indicated by ,��͘
�esides testing these hypotheses, we also eǆplored how diīerent sources oĨ stress
vary over the careerͲspan, potentially eǆplaining variation in ,��͘ ^peciĮcally, we
eǆaŵined the iŵbalance between worŬ related eīort and worŬͲrelated reward͘ Also,
we eǆaŵined the possible interĨerence oĨ the hoŵeͲsituation on the worŬͲsituation͘

METHODS
Human rights protection
triƩen inĨorŵed consent oĨ the participants was asŬed and obtained͘ �thical
approval Ĩor this study ;�thical �oŵŵiƩee EΣ ϮϬϭϵͲϱϮϱϵͿ was provided by the local
ethical coŵŵiƩee ;�oŵŵissie Densgebonden KnderǌoeŬ regio  ArnheŵͲEiũŵegen,
chairperson WroĨ͘ dr͘ W͘ E͘Z͘ �eŬhuiũǌenͿ on ϴ April ϮϬϭϵ͘

Study design and variables
dhis study has a crossͲsectional design͘ dhe ŵain predictor variables were worŬ
eǆperience ;in yearsͿ and trait eŵotional intelligence͘ dhe ŵain outcoŵe variable
was the concentration oĨ cortisol in hair, a physiological ŵeasure oĨ chronic stress͘
dhe secondary outcoŵe variables were eīortʹreward iŵbalance and hoŵeʹworŬ
interĨerence, which are potential psychological sources oĨ stress͘ All ŵain predictors
and outcoŵes were treated as continuous variables͘

Setting and participants
te obtained a saŵple oĨ anaesthesiologists Ĩroŵ aƩendees oĨ the Day ϮϬϭϵ annual
ŵeeting oĨ the �utch Anaesthesia ^ociety͘ dhey were either asŬed to participate in
the study, or spontaneously volunteered͘ AƩendees were inĨorŵed oĨ the study by
the society s͛ chair at the plenary beginning oĨ the ŵeeting͘

Exclusion criteria
ϭ͗ /nsuĸcient hair on the bacŬ oĨ the scalp͘ Ϯ͗ �ushing syndroŵe, Addison s͛ disease or
diabetes͘ ϯ͗  �ǆperience oĨ a ŵaũor liĨe event ;D>�Ϳ in the last three ŵonths because
the subseƋuent ,�� is not distinguishable Ĩroŵ ,�� caused by chronic stress͘΀ϭϮ΁
D>� s͛ are Ĩor eǆaŵple͗ loss oĨ a loved one, loss oĨ ũob, a serious illness or inũury,
ŵarriage or divorce or becoŵing a parent͘
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Measurement
�eŵographic inĨorŵation such as age, gender, position and type oĨ hospital, was
asŬed via a Ƌuestionnaire͘ torŬ eǆperience was ŵeasured ;in yearsͿ, either as a
resident or as a consultant͘ dhe Ƌuestionnaire included a brieĨ eǆplanation oĨ D>� s͛,
and included an openͲended Ƌuestion that asŬed about any D>� s͛ in the past three
ŵonths͘ Warticipants͛ responses were later coded according to predeĮned criteria͘

�ortisol concentration was ŵeasured Ĩroŵ the proǆiŵal ϯ cŵ oĨ a saŵple oĨ hair͘
dhe saŵples contained ϮϬϬͲϯϬϬ hairs and were cut Ĩroŵ the verteǆ oĨ the scalp by a
proĨessional hair artist͘ As hair grows approǆiŵately ϭ cŵ per ŵonth, the proǆiŵal ϯ
cŵ s͛ oĨ hair correspond with the last ϯ ŵonths͘ /n a laboratory, the hair was ŵinced,
cortisol was eǆtracted, and cortisol levels were deterŵined by liƋuid chroŵatographyͲ
ŵass spectroscopy ;>�ͬD^ͬD^Ϳ͘΀ϮϬ΁ &or the eǆact procedure see appendiǆ ϭ͘

do ŵeasure eŵotional intelligence we used a validated �utch version oĨ the
drait �ŵotional /ntelligenceͲYuestionnaire, short Ĩorŵ ;d�/ͲYue ^&Ϳ͘ drait �ŵotional
/ntelligence ;d�/Ϳ captures a set oĨ aīectͲrelated traits, which are scaƩered throughout
the Įve diŵensions oĨ the �ig &ive ŵodel oĨ personality͘΀Ϯϭ΁ dhe d�/ͲYue ^& ŵeasures
d�/ in ϰ diŵensions on a ϭͲϳ >iŬertͲscale͗ tellͲbeing ;ϲ iteŵsͿ, ^elĨͲcontrol ;ϲ iteŵsͿ,
�ŵotionality ;ϴ iteŵsͿ and ^ociability ;ϲ iteŵsͿ and also provides a total score͘΀Ϯϭ,
ϮϮ΁ �ronbach α s͛ in our saŵple were͗ Ϭ͘ϳϭ, Ϭ͘ϲϴ, Ϭ͘ϲϲ, Ϭ͘ϲϱ and Ϭ͘ϴϳ respectively and
thereĨore acceptable͘

do eǆplore Ŭnown sources oĨ worŬͲrelated stress we used the short Ĩorŵ oĨ
the �īortʹZeward /ŵbalance ;�Z/Ϳ Ƌuestionnaire͘ do assess the iŵbalance between
eīort and reward, it is coŵŵonly advised to calculate their ratio͘ A nuŵber close to
ǌero indicates a Ĩavorable condition ;low �īortͬhigh ZewardͿ and a nuŵber above
one signiĮes an unĨavorable condition ;high �īortͬlow ZewardͿ͘΀Ϯϯ, Ϯϰ΁ dhe �īort
and ZewardͲscales ;ϭϬ iteŵs, ϭͲϰ >iŬert scaleͿ oĨ the �Z/ showed acceptable internal
consistency with Cronbach α s͛ oĨ Ϭ͘ϳϰ and Ϭ͘ϳϲ respectively͘ do eǆplore possible
inŇuence steŵŵing Ĩroŵ the hoŵe situation on worŬ stress, we assessed hoŵeʹ
worŬ interĨerence using the ^t/E' ;^urvey torŬʹ,oŵe /nteraction Eiũŵe'enͿͲ
Ƌuestionnaire ;ϵ /teŵs, ϬͲϯ >iŬertͲscaleͿ ΀Ϯϱ΁͘ dhe scale Ĩor positive ,oŵeͲtorŬ
interĨerence ;,t/Ϳ and the scale Ĩor negative ,t/ showed acceptable internal
consistency with Cronbach α s͛ oĨ Ϭ͘ϳϳ and Ϭ͘ϲϴ respectively͘

Statistical procedures
do test ,ypothesis ϭ, we carried out Ƌuadratic regression analysis, which can be used
to test hypotheses that involve a hͲshaped relation between two variables͘ Also
Ƌuadratic regression does not reƋuire to discretiǌe years oĨ eǆperience, which would be
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associated with less statistical power and an increased chance oĨ Įnding Ĩalse positives͘
΀Ϯϲ΁ Yuadratic regression is diīerent Ĩroŵ linear regression, in that the regression
eƋuation includes not only a linear terŵ ;b1*xͿ but also a Ƌuadratic terŵ ;b2*x2Ϳ Ĩor the
predictor oĨ interest͘ te included years oĨ eǆperience ;linearͿ and years oĨ eǆperience
;ƋuadraticͿ as our predictors͘ ,air cortisol concentration ;,��Ϳ was the ŵain outcoŵe
variable; we included seǆ ;duŵŵy codedͿ as a covariate͘΀Ϯϳ΁ As ,ypothesis ϭ applied
to consultants, consultants and residents were analyǌed separately͘

do test ,ypothesis Ϯ, we carried out linear regression analysis in the Ĩull saŵple,
with d�/ as the ŵain predictor variable͘ Again, ,�� was the ŵain outcoŵe variable;
we corrected Ĩor seǆ͘

&inally, in an eǆploratory Ĩashion, we eǆaŵined whether eīortʹreward
iŵbalance and hoŵeʹworŬ interĨerence behave in the saŵe way as ,��͘ dhat is, we
used years oĨ eǆperience to predict these two secondary outcoŵe variables͘

^ubũects who had ŵissing data on ,�� were eǆcluded Ĩroŵ analysis͘ dhe very
Ĩew ŵissing data points Ĩroŵ the d�/, �Z/ and ^t/E' Ƌuestionnaires ;e͘g͘, because
subũects sŬipped an iteŵͿ were dealt with as advised by the respective user ŵanuals͘
dhere were no ŵissing sociodeŵographic data͘

^tatistical analysis and data visualiǌation was done in ͚Z͛ version ϯ͘ϲ͘ϭ ϮϬϭϵ,
Z^tudio /nc, sienna Austria͘

Study size
Hypotheses 1: �ased on ϮϬϬϬ siŵulations with the proposed statistical ŵodel͗ ,�� с
intercept нβϭ Ύ eǆperience нβϮ Ύ eǆperience2 , then͗ ĨorβϮ с ͘ϯϬ, ϴϬй power is reached
at nсϭϮϬ͘ Hypotheses 2͗ �ased on ϮϬϬϬ siŵulations with the proposed statistical ŵodel͗
,�� с intercept н βϭ Ύ d�/, then Ĩor βϭ с ͘ϯϬ, ϴϬй power is reached at nсϵϬ͘

Bias
te preͲregistered our hypotheses and analyses plan at www͘aspredicted͘org
;registration /� с ηϮϯϮϭϯͿ beĨore we started data collection͘ All data ;Ƌuestionnaires
and ,�� valuesͿ were entered by research assistants in a certiĮed electronic database
;�astor ���͗ www͘castoredc͘coŵͿ͘ dhe database was locŬed aŌer data entry and was
checŬed by another research assistant͘ ^ubũecs either randoŵly participated or were
randoŵly recruited by research assistants͘ dhe linŬ to the perŵanent data storage is
available Ĩroŵ the corresponding author on reasonable reƋuest͘ All ŵeasures in this
study are reported in this paper͘



Chronic stress indicated by hair cortisol concentration in anaesthesiologists and its relationship to worŬ eǆperience

131   

5 A

RESULTS
Descriptive data of participants 
dable ϭ presents the sociodeŵographic details oĨ our saŵple͘ KĨ the ϭϯϰϴ resident
and consultant anaesthesiologists that aƩended the ϮϬϭϵ ŵeeting, a total oĨ ϭϴϰ
colleagues ;ϳϬ ŵaleͬϭϭϰ ĨeŵaleͿ agreed and was eligible to participate in the study͘
About Ϯϱй oĨ residents coŵpared to ϮϬй oĨ the consultants reported a D>� in the
past three ŵonths͘ dhese were eǆcluded Ĩroŵ all analyses reported below͘

Table 1. ̂ ociodeŵographic variables oĨ our saŵple oĨ consultant and resident anaesthesiologists͘

Total (n=184) Consultants (n=123) Residents (n=61)
Gender
     Male 70 ;ϯϴйͿ 52 ;ϰϮ,ϯйͿ 18 ;Ϯϵ͘ϱйͿ
Age ϯϴ͘ϱ ;ϮϲͲϲϴͿ 45 ;ϯϭͲϲϴͿ 30 ;ϮϲͲϰϮͿ
Zelationship
     Single 14 ;ϳ,ϲйͿ 7 ;ϱ͘ϳйͿ 7 ;ϭϭ͘ϱйͿ
     Darriedͬ/n relationship 164 ;ϴϵ͘ϭйͿ 110 ;ϴϵ͘ϰйͿ 54 ;ϴϴ͘ϱйͿ
     �ivorcedΎ 6 ;ϯ͘ϯйͿ 6 ;ϰ͘ϵйͿ
�hildrenΎΎ
     Yes 95 ;ϱϭ͘ϲйͿ 76 ;ϲϭ͘ϴйͿ 18 ;Ϯϵ͘ϱйͿ
Daũor >iĨe �ventΎΎΎ
     Yes 39 ;Ϯϭ͘ϮйͿ 24 ;ϭϵ͘ϱйͿ 15 ;Ϯϰ,ϲйͿ
,ospital
     Academic centre 94 ;ϱϭ,ϭйͿ 45 ;ϯϲ͘ϲйͿ 49 ;ϴϬ͘ϯйͿ
     'eneral hospital 57 ;ϯϭ͘ϬйͿ 47 ;ϯϴ͘ϮйͿ 10 ;ϭϲ͘ϰйͿ
     �oŵŵunity hospital 31 ;ϭϲ͘ϴйͿ 29 ;Ϯϯ͘ϲйͿ 2 ;ϯ͘ϯйͿ
     ^pecialty hospital 1 ;Ϭ,ϱйͿ 1 ;Ϭ͘ϴйͿ
     Private clinic 1 ;Ϭ͘ϱйͿ 1 ;Ϭ͘ϴйͿ
&ull tiŵe percentageΎΎΎ 90 ;ϬͲϭϬϬͿ 90 ;ϬͲϭϬϬͿ 90 ;ϴϬͲϭϬϬͿ
Eight shiŌs
     yes 140 ;ϳϲ͘ϭйͿ 107 ;ϴϳйͿ 33 ;ϱϰ͘ϭйͿ

�ata are nuŵbers ;and percentagesͿ or ŵedians ;and rangesͿ

Ύ/ncluding widowed ;nсϭͿ; ΎΎ �hildren beneath the age oĨ ϭϴ; ΎΎΎ/n last three ŵonths

OUTCOME DATA 
dable Ϯ shows the ŵean values Ĩor hair cortisol concentrations, the drait �ŵotional
/ntelligence Yuestionnaire and the ,oŵeʹtorŬ /nterĨerence and �īortʹZeward
/ŵbalance Ƌuestionnaires͘ /n siǆ consultants, the Ƌuality oĨ the hair saŵple was
insuĸcient to ŵeasure ,��͘
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Table 2. ,air �ortisol �oncentration, drait �ŵotional /ntelligence, ,oŵeͲworŬ interĨerence and
�īortͲZeward /ŵbalance in our saŵple oĨ consultant and resident anaesthesiologists͘

Total (n=184) Consultants Residents
,��Ύ ;pŵolͬgͿ nсϭϳϲΎΎΎ nсϭϭϲ               nсϲϬ
     dotal group ϭϲ͘ϯ ;ϭϱ͘ϬͿ ϭϳ͘ϰ ;ϭϳ͘ϰͿ ϭϰ͘ϭ ;ϴ͘ϮͿ
     Daũor >iĨe �vent ϭϵ͘Ϭ ;ϭϱ͘ϬͿ ϮϬ͘ϵ ;ϭϴ͘ϲͿ ϭϲ͘Ϭ ;ϲ͘ϬͿ
     Eo Daũor >iĨe �vent ϭϱ͘ϲ ;ϭϰ͘ϵͿ ϭϲ͘ϲ ;ϭϳ͘ϭͿ ϭϯ͘ϱ ;ϴ͘ϳͿ
Yuestionnaires nсϭϴϰΎΎΎ nсϭϮϯ               nсϲϭ
dotal d�/ΎΎ ;ϭͲϳͿ ϱ͘ϯ ;Ϭ͘ϱϴͿ ϱ͘ϯ ;Ϭ͘ϲϭͿ ϱ͘ϯ ;Ϭ͘ϱϯͿ
^ubdiŵensions oĨ d�/
     tellbeing ;ϭͲϳͿ ϱ͘ϴ ;Ϭ͘ϳϮͿ ϱ͘ϴ ;Ϭ͘ϳϱͿ ϱ͘ϴ ;Ϭ͘ϲϳͿ
     ^elĨͲ�ontrol ;ϭͲϳͿ ϱ͘Ϭ ;Ϭ͘ϴϵͿ ϱ͘ϭ ;Ϭ͘ϴϯͿ ϰ͘ϵ ;Ϭ͘ϴϲͿ
     �ŵotionality ;ϭͲϳͿ ϱ͘ϱ ;Ϭ͘ϲϳͿ ϱ͘ϱ ;Ϭ͘ϳϬͿ ϱ͘ϱ ;Ϭ͘ϲϮͿ
     ^ociabilty ;ϭͲϳͿ ϰ͘ϳ ;Ϭ͘ϴϯͿ ϰ͘ϳ ;Ϭ͘ϴϵͿ ϰ͘ϴ ;Ϭ͘ϳϬͿ
,oŵeͲtorŬ interĨerence  
     Wositive ;ϬͲϯͿ ϭ͘ϰ ;Ϭ͘ϲϰͿ ϭ͘ϰ ;Ϭ͘ϲϳͿ ϭ͘ϰ ;Ϭ͘ϲϬͿ
     Eegative ;ϬͲϯͿ Ϭ͘ϱϲ ;Ϭ͘ϯϵͿ Ϭ͘ϱϬ ;Ϭ͘ϯϲͿ Ϭ͘ϲϳ ;Ϭ͘ϰϮͿ
�īortͲZeward /ŵbalance
     Zeward ;ϭͲϰͿ ϯ͘Ϭ ;Ϭ͘ϱϯͿ ϯ͘Ϭ ;Ϭ͘ϲϭͿ ϯ͘ϭ ;Ϭ͘ϯϱͿ
     �īort ;ϭͲϰͿ ϯ͘Ϭ ;Ϭ͘ϲϲͿ ϯ͘ϭ ;Ϭ͘ϲϲͿ Ϯ͘ϴ ;Ϭ͘ϲϭͿ
     �īortͬreward ratio ϭ͘Ϭϯ ;Ϭ͘ϯϳͿ ϭ͘ϭ ;Ϭ͘ϰϬͿ Ϭ͘ϵϮ ;Ϭ͘ϮϰͿ

�ata are ŵeans ;and ^�Ϳ

Ύ,air �ortisol �oncentration ΎΎdrait �ŵotional /ntelligence ΎΎΎ dhe discrepancy between the
nuŵber oĨ participants in ,�� ŵeasureŵent and Ƌuestionnaires is eǆplained in the results section͘

/n very eǆperienced consultants we Ĩound a sŵall cluster oĨ saŵples with
,�� above ϵϬ pŵolͬg, bordering the upper liŵit Ĩor healthy individuals reported
in literature͘΀Ϯϴ΁ Although these saŵples could be considered outliers, we chose to
include theŵ in our analysis because as one oĨ those cases eǆperienced an D>� it
cannot be ruled out that in this category these high values oĨ ,�� are indicative oĨ
eǆperienced stress͘ dhe subũect who reported an D>� was oĨ course eǆcluded Ĩroŵ
analysis oĨ our ŵain hypotheses͘ Kne case concerned a retired anaesthesiologist and
was not included in Ĩurther analysis͘ /n the resident group there was one outlier oĨ
ϯϮϱ pŵolͬg͘ te suspect this ŵay be a presentation oĨ cortisol hyper synthesis͘΀Ϯϴ΁
dhis case was not included in Ĩurther analysis͘
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MAIN RESULTS
Hypothesis 1: Years of experience and hair cortisol concentration
Aŵong consultants, our analysis yielded a signiĮcant linear eīect oĨ years oĨ
eǆperience, ;bсϰϭ͘ϳ, ^�сϭϲ͘ϵ, tсϮ͘ϱ, pсϬ͘ϬϭϱͿ and, as predicted, a signiĮcant
Ƌuadratic eīect ;bсϰϱ͘ϰ, ^�сϭϲ͘ϭ, tсϮ͘ϴ, pсϬ͘ϬϬϲͿ ;&igure ϭͿ͘ dhe eīect oĨ seǆ was
not signiĮcant ;bсͲϰ͘ϱ, ^�сϯ͘ϱ, tсͲϭ͘ϯ, p с ͘ϭϵϴͿ͘ dogether, these predictors eǆplained
ϭϰй oĨ the total variance in ,��͘ /n support oĨ ,ypothesis ϭ, ,�� was higher both
at the beginning and at the end oĨ consultant anaesthesiologists͛ career͘ ^peciĮcally,
according to our statistical ŵodel, ,�� was lowest aŌer цϭϭ years oĨ worŬ eǆperience
as a consultant͘ Eeǆt, we eǆaŵined whether our ŵain Įnding regarding ,ypothesis
ϭ was robust to including several control variables that ŵay have plausibly aīected
,��͘ &or eǆaŵple, hair washing ĨreƋuency did not have a signiĮcant inŇuence ;dable
ϯͿ͘ dhis analysis suggests that the Ƌuadratic eīect oĨ years oĨ eǆperience, which we
hypothesiǌed and Ĩound, was not an arteĨact oĨ any oĨ these potential conĨounders͘
As ŵentioned above, several consultants had substantially higher ,�� than the
others͘ dhus, to eǆplore whether our ŵain Įnding regarding ,ypothesis ϭ depended
on these participants, we repeated our analysis aŌer eǆcluding those participants
Ĩroŵ our saŵple͘ /n this analysis, there was no  signiĮcant linear ;b с Ͳϱ͘ϲ, ^� с ϴ͘Ϭ, t с
ͲϬ͘ϳ, p с Ϭ͘ϰϴϲͿ, nor a signiĮcant Ƌuadratic eīect ;b с Ϯ͘ϵ, ^� с ϳ͘ϲ, t с Ϭ͘ϰ, p с Ϭ͘ϳϬϯͿ,
oĨ years oĨ eǆperience͘ te return to this Įnding in the �iscussion͘

Aŵong residents, there was no relationship between years oĨ eǆperience and
,��, nor any inŇuence oĨ seǆ ;t s͛ < ϯ͘ϰ, p s͛ > ͘ϬϱϵͿ ;&igure ϭͿ͘

Figure 1. ,air �ortisol �oncentration ;,��Ϳ oĨ resident and consultant anaesthesiologists
ploƩed against eǆperience͘
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Table 3. Zesults Ĩroŵ robustness analysis hypothesis ϭ

Term b SE t P
^eǆ ;с DaleͿ ϭ͘ϰ ϰ͘ϲ Ϭ͘ϯ Ϭ͘ϳϱϱ

Dyed hair ϭϬ͘ϭ ϰ͘ϳ Ϯ͘Ϯ Ϭ͘Ϭϯϰ

/ntense transpiration ϳ͘ϱ ϯ͘ϵ ϭ͘ϵ Ϭ͘ϬϲϬ

,air product use ϭ͘ϱ ϯ͘ϱ Ϭ͘ϰ Ϭ͘ϲϲϵ

,air washing ĨreƋuency

less than once per weeŬ baseline

ϭͲϮ tiŵes per weeŬ Ϭ͘ϭ ϲ͘ϭ Ϭ͘Ϭ Ϭ͘ϵϴϵ

ϯͲϰ tiŵes per weeŬ Ϯ͘ϭ ϲ͘ϭ Ϭ͘ϯ Ϭ͘ϳϯϳ

хϰ tiŵes per weeŬ Ͳϲ͘Ϭ ϲ͘Ϯ Ͳϭ͘Ϭ Ϭ͘ϯϯϲ

�orticosteroid use Ͳϭ͘Ϯ ϯ͘ϳ ͲϬ͘ϯ Ϭ͘ϳϰϴ

zears oĨ eǆperience ;linearͿ ϰϬ͘ϯ ϭϴ͘Ϭ Ϯ͘Ϯ Ϭ͘ϬϮϴ

zears oĨ eǆperience ;ƋuadraticͿ ϱϲ͘ϯ ϭϲ͘ϭ ϯ͘ϱ Ϭ͘ϬϬϭ

Hypothesis 2: Trait emotional intelligence and hair cortisol
te Ĩound no support Ĩor our hypothesis, as trait eŵotional intelligence did not
signiĮcantly predict hair cortisol ;b с ͲϬ͘ϲ, ^� с Ϯ͘Ϯ, t с Ϭ͘ϯ, p с ͘ϳϴϲͿ͘ dhe eīect oĨ seǆ
was again not signiĮcant either ;bсͲϭ͘ϱ, ^�с Ϯ͘ϲ, t с ͲϬ͘ϲ, p с Ϭ͘ϱϳϭͿ͘

Other analyses
do eǆplore potential eǆplanations Ĩor the paƩern we Ĩound Ĩor consultants, we
eǆaŵined how sources oĨ stress vary in relation to years oĨ eǆperience ;&igure ϮͿ͘
then using the eīortʹreward ratio as an outcoŵe variable in consultants, we Ĩound
there was no signiĮcant linear eīect oĨ years oĨ eǆperience ;b с Ϭ͘ϲ, ^� с Ϭ͘ϰ, t с ϭ͘ϰ, p
с Ϭ͘ϭϲϭͿ͘ �ut again, as Įgure Ϯ shows, there was a signiĮcant Ƌuadratic eīect oĨ years
oĨ eǆperience ;b с Ͳϭ͘ϯ, ^� с Ϭ͘ϰ, t с Ͳϯ͘ϰ, p с Ϭ͘ϬϬϭͿ͘ ^peciĮcally, according to our
statistical ŵodel, eīortʹreward iŵbalance peaŬed at цϭϳ years oĨ worŬ eǆperience
as a consultant͘ te Ĩound no eīect oĨ seǆ ;b с ͲϬ͘ϭ, ^� с Ϭ͘ϭ, t с Ͳϭ͘ϴ, p с Ϭ͘ϬϳϬͿ͘
dhese predictors together eǆplained ϭϱй oĨ the total variance in eīortͲreward ratio͘
&or residents, we Ĩound that indicated eīortͲreward ratio linearly increased during
training ;b с Ϭ͘ϲ, ^� с  Ϭ͘Ϯ, t с Ϯ͘ϳ, p с Ϭ͘ϬϭϬͿ͘ dhis ŵodel eǆplained ϭϳй oĨ the total
variance in eīortͲreward ratio͘

/n separate analyses we eǆplored chronic stress originating Ĩroŵ the hoŵe
situation aŵong consultants by using positive and negative ,t/ as outcoŵe
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variables͘ /n neither analysis, we Ĩound signiĮcant linear nor Ƌuadratic eīects oĨ
years oĨ eǆperience ;ts < ϭ͘ϲ, ps > ͘ϭϮϳͿ͘

Figure 2. dhe eīortͲreward ratio oĨ resident and consultant anaesthesiologists ploƩed against
eǆperience͘

DISCUSSION
do our Ŭnowledge this is the Įrst study eǆaŵining hair cortisol concentration
in anaesthesiologists͘ dhe ŵean values Ĩor ,�� we Ĩound in anaesthesiologists
coŵpare Ĩavourably to ,�� in individuals suīering Ĩroŵ chronic stressors reported
in literature͘΀ϭϮ΁ ,owever, in our saŵple, several consultants in the beginning and
later phases oĨ their career did show high levels oĨ ,��, indicating chronic stress and
allostatic load͘ �ecause oĨ these individuals͛ high ,�� values we Ĩound a curvilinear
relationship between ,�� and years oĨ eǆperience in consultant anaesthesiologists͘
dhis Įnding suggested that, on average, chronic physiological stress was relatively
high in the beginning oĨ the career, then decreased until approǆiŵately ϭϭ years oĨ
worŬ eǆperience, and then increased again͘

A curvilinear relationship between age and ,�� has previously been reported
in the literature͘ /n a saŵple with ages ranging Ĩroŵ ϭͲϵϭ years ,�� was Ĩound to be
higher in both young children and seniors͘΀Ϯϵ΁ Kn the other hand a ŵetaͲanalysis
showed ,�� only to have a sŵall positive linear correlation to age͘΀Ϯϳ΁ te Ĩound
a signiĮcant curvilinear eīect predicting ϭϰй oĨ variance in a saŵple with a ŵuch
sŵaller age range͘ &or this reason, we believe our Įnding is not an arteĨact oĨ
coŵŵonly Ĩound relationships between age and ,��͘ Zather, we suggest that the
eīect we Ĩound is due to variation in worŬ eǆperience͘ /n line with this idea another
study Ĩound higher allostatic load towards the end oĨ people s͛ careers͘΀ϯϬ΁

/n residents the eīortʹreward ratio increased during the years oĨ training, while
in consultants we Ĩound a curvilinear relationship between eīortʹreward ratio and
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years oĨ eǆperience͘ /ntriguingly, and by contrast to our Įndings regarding ,��, this
source oĨ perceived psychological stress peaŬed aŵong ŵidͲcareer consultants, when
they had approǆiŵately ϭϳ years oĨ worŬ eǆperience as a consultant͘ ^peculatively,
this Įnding can be eǆplained Ĩroŵ the Ĩact that ŵidͲliĨe ŵay be a period where one
realiǌes a sense oĨ tiŵe liŵitation and a Ĩuture that is not anyŵore one oĨ unliŵited
possibilities͘΀ϭϰ΁ ,owever, people generally tend to becoŵe ŵore positive when
they transition into older adulthood due to prioritiǌing diīerent goals rather than
seeŬing new eǆperiences͘΀ϯϭ΁ &or this reason, it ŵaŬes sense that eīortʹreward
balance iŵproves again aŵong lateͲcareer anaesthesiologists͘

te did not Įnd the hypothesiǌed relationship between trait eŵotional
intelligence and ,��͘ Eeither did we Įnd a strong relationship between chronic
physiological stress as indicated by ,�� and psychological stress as indicated by eīortʹ
reward iŵbalance͘ dhe discrepancy between ŵeasures oĨ physiological stress and
psychological stress or personality seeŵs to be counterintuitive͘ ,owever we should
note that dissociations between bioŵarŬer ŵeasures oĨ stress and selĨͲreported
ŵeasures oĨ stress andͬor personality are ĨreƋuently reported in the literature͘΀ϭϮ΁
An eǆplanation could be that, by contrast to psychological stress, physiological stress
does not per se have a positive or a negative evaluation͘ /ndeed, soŵe individuals
psychologically thrive under stress, while others perish͘΀ϯϮ΁ dhis idea is consistent
with our earlier worŬ, in which we Ĩound substantial individual diīerences in the way
anaesthesiologists appraised worŬͲrelated stressors͘΀ϯϯ΁

/t also ŵight be the case that soŵe individuals with personality traits that
predispose Ĩor eǆperience oĨ psychological stress, have blunted cortisol responses͘
΀ϯϰ, ϯϱ΁ Zeasoning along these lines would ŵean that, in soŵe individuals, a low ,��
could indicate physiological stress as well͘ Kther possible reasons Ĩor the discrepancy
between physiological and psychological stress could be related to biases concerning
Ƌuestionnaires, such as recall bias and social desirability bias͘΀ϯϲ΁ ,owever this
would ŵean that personalities with blunted cortisol responses and recall bias andͬ
or social desirability bias should peaŬ ŵidͲcareer aŵong anaesthesiologists, which
seeŵs iŵplausible͘

An iŵportant liŵitation to our study is, as ŵentioned, that the relationship
between ,�� and career phase depended on a sŵall nuŵber oĨ anaesthesiologists
who had high ,��͘ A second ŵaũor liŵitation oĨ the study is the lacŬ oĨ a control
group, Ĩor eǆaŵple, a saŵple oĨ physicians Ĩroŵ another specialty and Ĩroŵ the
general population͘ dhird, because our study has a crossͲsectional design, we
cannot ŵaŬe strict causal claiŵs͘ �ecause oĨ these liŵitations, our Įndings ŵust be
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interpreted cautiously͘ A strength oĨ our study is that data obtained Ĩroŵ the �utch
Anaesthesia ^ociety showed that the conĨerence aƩendees who participated in the
study, were not so diīerent Ĩroŵ nonͲparticipating aƩendees͘ dhey were siŵilar in
consultantͲtoͲresident ratio, and were siŵilar in terŵs oĨ the type oĨ hospitals they
worŬed at͘ ,owever, the ŵaleͲtoͲĨeŵale ratio was diīerent; relatively ŵore Ĩeŵale
colleagues participated͘ dhis is probably caused by that conĨerence aƩendees could
only participate iĨ they had >ϯcŵ oĨ hair͘ �espite this last diīerence, we Įnd that as Ĩar
as these variables are concerned, our study participants constitute a representative
saŵple oĨ aƩendees, which constituted a signiĮcant part oĨ �utch anaesthesiologists͘
A Ĩurther strength oĨ our study is that all saŵples and ŵeasureŵents were taŬen in
the saŵe short period oĨ tiŵe and by that public ŵaũor liĨe events are eliŵinated or
shared͘ Also, we eǆaŵined the inŇuence oĨ hoŵe on worŬ stress and by that ŵade
it plausible the stress we ŵeasured to be caused by worŬ͘ &inally ,�ͬD^ͬD^, the
ŵethod oĨ ,�� deterŵinations we used is considered a gold standard because oĨ its
preciseness͘΀ϯϳ΁

�ecause health status is related to allostatic load, Ĩuture studies should be
aiŵed at ƋuantiĨying allostatic load and subseƋuent ŵental and physiological health
status in anaesthesiologists͘΀ϯϴ, ϯϵ΁  ,�� should be used as one oĨ the paraŵeters
oĨ allostatic load and Ĩactors liŬe age, seǆ, career phase, perceived worŬ stress and
ŵoderation by personality should be taŬen into account͘

/n suŵŵary, ŵost anaesthesiologists show low physiological stress͘ ,owever,
soŵe do show high hair cortisol values, and these seeŵ to especially occur late
in anaesthesiologists͛ careers͘ dhe physiological stress response is not necessarily
ŵirrored by psychological stress ;e͘g͘, due to an unĨavorable eīortʹreward ratioͿ͘
dhis Įnding suggests that the negative health conseƋuences oĨ chronic physiological
stress ŵight go unnoticed because they are not always accoŵpanied by negatively
perceived psychological stress͘
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Appendix 1: Sample preparation and LC-MS/MS method for cortisol in hair samples.

�KZ was analyǌed by >�ͲD^ͬD^ aŌer grinding hair saŵples Ĩollowed by eǆtraction
;^>�ͬ^W�Ϳ͘ A nineͲpoint calibration series was prepared ;^igŵa AldrichͿ, aliƋuoƩed
and stored at ͲϰϬ ϶� until analysis͘ �very run one aliƋuot per calibration point was
used͘ �alibrators, inͲhouse Y�s as well as saŵples were prepared in duplicate͘
,air was washed in dichloroŵethane and dried͘ /t was weighed, iŵŵersed in
ŵethanol and internal standard ΀13C3΁Ͳ�KZ ;/sosciences, <ing oĨ Wrussia, WAͿ was
added beĨore grinding ;DDϰϬϬ Diǆer DillͿ Ĩor Ϯ hours at ϮϬ hǌ and subseƋuent
overnight incubation on a rotation wheel͘ dhereaŌer cortisol was eǆtracted Ĩroŵ the
supernatant by  supported liƋuid eǆtraction using ϭŵl �iotage /soluteΠ coluŵns and
solid phase eǆtraction using KasisΠ ,>� ϭcc cartridges ;taters �orpͿ͘ �oluŵns were
preͲeƋuilibrated  with ϭ ŵ> ŵethanol͗isopropanol ;ϵϱ͗ϱͿ and subseƋuently washed
with ϭ ŵ> ,ϮK͘ AŌer application oĨ the saŵple, coluŵns were washed Ϯ tiŵes with
ϭ ŵ> ,ϮK, ϭŵl water н Ϯй Ĩorŵic acid,  Ϯ tiŵes with ϭ ŵ> ŵethanol͗,ϮK;ϭϬ͗ϵϬͿ,
ϭŵl ŵethanol͗ water ;ϯϬ͗ϳϬͿ and Ϭ͘ϱŵl ŵethanol͗ water ;ϰϬ͗ϲϬͿ н ϱй E,ϰK,͘
dhe ϯϬϬ ђ> eluate ŵethanol͗isopropanol ;ϵϱ͗ϱͿ  was dried under a streaŵ oĨ E2

gas, reconstituted in ŵethanol͗,ϮK ;ϯϬ͗ϳϬͿ and inũected ;ϮϬ ђ>Ϳ into an Agilent
dechnologies ϭϮϵϬ /nĮnity s> h,W>�Ͳsysteŵ ;Agilent dechnologies, ^anta �lara, �AͿ
eƋuipped with a ��, �ϭϴ ;ϭ͘ϳμŵ Ϯ͘ϭ y ϱϬŵŵͿ analytical coluŵn ;taters �orp͘Ϳ at
ϲϬΣ�͘ Dobile phase A ;ŵethanol͗water ϮϬ͗ϴϬ н Ϯ ŵD E,ϰ�,ϯ�KK н Ϭ͘ϭй Ĩorŵic
acidͿ and � ;ŵethanol͗water ϵϴ͗Ϯ н Ϯ ŵD E,ϰ�,ϯ�KK н Ϭ͘ϭй Ĩorŵic acidͿ were
run in a gradient ;Ϭ͘ϰ ŵ>ͬŵinͿ͘ dhe gradient prograŵ was as Ĩollows͗ ^tart gradient
ϳϬ͗ϯϬ A͗� Ĩor Ϯ͘ϱ ŵin; then to ϲϬ͗ϰϬ A͗� in Ϯ ŵin; Ĩollowed by a gradient in Ϯ͘ϱ ŵin
to ϯϱ͗ϲϱ and a subseƋuent gradient in Ϭ͘ϱ ŵin to Ϯ͗ϵϴ to reŵain such Ĩor Ϭ͘ϱ ŵin and
thereaŌer to ϳϬ͗ϯϬ A͗� in Ϭ͘ϱ ŵin and reŵain such Ĩor Ϭ͘ϱ ŵin͘ Zetention tiŵe was
ϭ͘ϱ ŵin with a total run tiŵe oĨ ϵ ŵinutes͘

An Agilent ϲϰϵϬ tandeŵ ŵass spectroŵeter ;Agilent dechnologiesͿ was
operated in the electrospray positive ion ŵode, with a capillary voltage ϯ͘ϱ Ŭs,  
Ĩragŵentor voltage ϯϴϬ s, sheath gas teŵperature ϯϱϬΣ� and gas teŵperature ϭϱϬ
Σ� with E2 collision gas͘ dwo ŵass transitions were ŵonitored Ĩor both cortisol and
its internal standard͘ dhe Įrst transition was used Ĩor ƋuantiĮcation, the second Ĩor
conĮrŵation͘ dhe transitions ;Yϭ>YϯͿ, collision energy ;between bracŬetsͿ  and
dwell tiŵe were ŵͬǌ ϯϲϯ > ϭϮϭ ;Ϯϱ esͿ and ŵͬǌ ϯϲϯ > ϵϳ ;ϯϰ esͿ Ĩor �KZ ;ϱϬ ŵsͿ;
ŵͬǌ ϯϲϲ > ϭϮϰ ;Ϯϱ esͿ and ŵͬǌ ϯϲϲ > ϭϬϬ ;ϯϱ esͿ Ĩor ΀13C3΁Ͳ�KZ͘

/on suppression was assessed by continuous inĨusion oĨ the cortisol internal
standard and the abundance was coŵpared between a hair ŵatriǆ and ŵobile phase
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at the retention tiŵe oĨ the steroid͘ &or cortisol this was Ϯ,ϯй͘ tithin and between
assay iŵprecision was ϰ,ϴй and ϴ,ϳй respectively at a level oĨ ϭϰ,ϱ pŵolͬg assessed
by adapted �>^/ �Wϱ protocol with a hoŵogeneous hair saŵple and based at duplicate
ŵeasureŵents ;n с ϭϭͿ; the >>KY was assessed Ĩroŵ diluted pooled hair saŵples at
the estiŵated concentration by between assay repeated ŵeasureŵents ;nсϱͿ and
deĮned as lowest value with an interͲassay �s oĨ ϮϬй and less than ϭϬй bias Ĩroŵ
the undiluted saŵple and was Ϭ,ϱϱ pŵolͬg͘ Zecovery oĨ cortisol was calculated Ĩroŵ
an addition eǆperiŵent in  ϲ pooled hair saŵples ;addition oĨ Ϭ͘ϱ ʹ ϳϬϬ nŵolͬ>Ϳ and
was between ϵϯ ʹ ϭϬϯй͘
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�ear �ditor,
te thanŬ �haŬta et al͘ Ĩor showing interest in our paper ͚�hronic stress indicated

by hair cortisol concentration in anaesthesiologists and its relationship to worŬ
eǆperience and eŵotional intelligence͛΀ϭ΁ and Ĩor acŬnowledging the iŵportance oĨ
occupational wellbeing oĨ anaesthesiologists͘ /n their leƩer, �haŬta et al͘ wondered
whether eǆtreŵe Ĩorŵs oĨ physical eǆercise or the use oĨ relaǆation techniƋues, such
as yoga or ŵindĨulness, were characteristic oĨ the respective high and low values oĨ
hair cortisol concentration ;,��Ϳ that we observed͘

/n our study, we did not collect data on participants͛ physical activity habits, nor
on other leisureͲtiŵe activities͘ ^o, we cannot answer �haŬta et al͛͘ s Ƌuestion directly͘
,owever, we agree that a ŵore detailed looŬ into the eǆtreŵe values in our saŵple
could be inĨorŵative͘ te did not observe eǆtreŵely low values oĨ ,��; in Ĩact, ŵost
participants displayed low ,��͘ ,owever, two earlyͲcareer consultants and two lateͲ
career consultants showed relatively high ,�� values ;>ϰϬ pŵolͬg; &igure ϭͿ͘

�oth earlyͲcareer consultants, who displayed high ,��, were under ϰϬ and
Ĩeŵale͘ �oth worŬed ϴϬʹϵϬй oĨ a Ĩulltiŵe ũob in a general or coŵŵunity hospital͘
dhey spent at least ϴϬй oĨ their worŬtiŵe doing clinical worŬ͘ �oth had a partner and
had children living at hoŵe͘ dhey reported a ŵodest aŵount oĨ negative hoŵeͲworŬ
interĨerence; nevertheless, Ĩor both, hoŵeʹworŬ interĨerence was high coŵpared
to other consultants in our cohort ;≥87th percentileͿ͘ �oth were part oĨ the ϭϯй
ŵinority oĨ our saŵple that did not worŬ night shiŌs͘

�oth lateͲcareer consultants, who displayed high ,��, were over ϲϬ͘ Kne was
ŵale, the other was Ĩeŵale͘ �oth worŬed Ĩulltiŵe in a general hospital and spent
at least ϴϬй oĨ their worŬtiŵe doing clinical worŬ͘ �oth had a partner; neither
had children living at hoŵe͘ dhey reported sŵall aŵounts oĨ negative hoŵeʹworŬ
interĨerence ;Ϯϯʹϲϴth percentileͿ͘ �oth worŬed night shiŌs͘

Although these characteriǌations are not uncoŵŵon Ĩor others in their age
group, they are consistent with the possibility that high ,�� levels in our saŵple
steŵŵed Ĩroŵ an intersection oĨ worŬ characteristics, hoŵe situation, career phase,
and physiological characteristics ;e͘g͘, sensitivity oĨ the hypothalaŵicͲpituitaryͲ
adrenal aǆisͿ͘ dhat said, we cannot rule out �haŬta et al͛͘ s novel hypothesis that high
,�� values ŵay also be linŬed to eǆtreŵe Ĩorŵs oĨ physical activity͘

/n their leƩer, �haŬta et al͘ suggest that a culture oĨ eǆtreŵe physical activity
seeŵs to be deeply eŵbedded in the anaesthesia coŵŵunity͘ Werhaps they are
correct͗ though we worŬ in a diīerent region than �haŬta et al͘, we too Ŭnow ŵany
anecdotes oĨ anaesthesiologists who engage in eǆtreŵe activities, such as scuba
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diving, sŬydiving, ;paraͿgliding, ŬitesurĮng, racing or ŵartial arts͘ Another eǆaŵple
would be our Australian colleague Zichard ,arris͗ an eǆperienced cave diver, who
played a pivotal role in the ϮϬϭϴ dhailand cave rescue͘΀Ϯ΁ As these are anecdotes,
rather than evidence oĨ a paƩern, we agree with �haŬta et al͘ that ŵore research in
this area is needed, to beneĮt anaesthesiologists͛ wellͲbeing, which is iŵportant Ĩor
patients as well͘

Figure 1. ,air cortisol concentration as a Ĩunction oĨ years oĨ eǆperience as a consultant
anaesthesiologist͘ �lue triangles indicate the two earlyͲcareer consultants described in this
leƩer; red sƋuares indicate the two lateͲcareer consultants͘



Chapter 5b

148

REFERENCES
ϭ͘ van der tal, Z͘A͘�, et al͘, Chronic stress indicated by hair cortisol concentration in 

anaesthesiologists and its relationship to work experience and emotional intelligence: A 
cross-sectional biomarker and survey study. �uropean :ournal oĨ Anaesthesiology, ϮϬϮϮ;
ϯϵ͗ϮϲʹϯϮ͘

Ϯ͘ >awthaweesawat, �͘, et al͘, Prehospital care of the 13 hypothermic, anesthetized patients 
in the Thailand cave rescue. Eew �ngland :ournal oĨ Dedicine, ϮϬϭϵ͘ 380;ϭϰͿ͗ p͘ ϭϯϳϮͲ
ϭϯϳϯ͘



Stress levels in anaesthesiologists͗ eǆplaining the eǆtreŵes ͲZeply to leƩer to the editor

149   

5 B





CHAPTER 
GENERAL DISCUSSION AND FUTURE 

PERSPECTIVES

6



Chapter 6

152

GENERAL DISCUSSION
/n the Ĩollowing chapter, Įrst the general aiŵ and the research Ƌuestions oĨ this thesis
are reviewed͘ ^ubseƋuently the ŵain Įndings oĨ this thesis and their iŵplications are
discussed͘ dhen ŵethodological issues related to our research and Ĩuture research
perspectives are considered͘ &inally, and returning to the general aiŵ, this chapter
will conclude with a proĮle oĨ personality characteristics that would be advantageous
Ĩor the well balanced anaesthesiologist Ĩor coping with stress and staying resilient͘

GENERAL AIM AND RESEARCH QUESTIONS
dhe obũective oĨ this thesis is to identiĨy personality traits or coŵbination oĨ personality
traits that are advantageous in the stressĨul highͲdeŵandͬhighͲstaŬes anaesthesia
environŵent͘ do ŵeet this general aiŵ, Ĩour research Ƌuestions were Ĩorŵulated͗
ϭ͘ that is the eǆisting Ŭnowledge concerning personality in anaesthesiologists͍ Ϯ͘ /s
there a relationship between personality and stressor appraisal in anaesthesiologists͍
ϯ͘ ,ow signiĮcant is the chronic stress response in anaesthesiologists͍ ϰ͘ /s there a
relationship between personality and chronic stress response in anaesthesiologists͍

/nchapterϮwereviewedtheliteratureoĨeǆistingŬnowledgeoĨanaesthesiologists͛
personality͘ dhe Įndings oĨ the diīerent studies were synthesiǌed in terŵs oĨ the  &ive
&actor Dodel ;&&DͿ͘ dhen in chapter ϯ we eǆplored the relationship between stress
appraisal and personality in a saŵple oĨ anaesthesiologists͘ /n chapters ϰ and ϱ we
eǆaŵined the occurrence oĨ chronic psychological and physiological stress response
in anaesthesiologists͘ &inally in chapters ϰ and ϱ, we eǆplored the relationships oĨ
psychological and physiological stress response with personality͘

MAIN FINDINGS
ϭ͘ dhere is no indication that the personalities oĨ physicians oĨ diīerent ŵedical
specialties are ŵeaningĨully diīerent ;�hapter ϮͿ͘
Ϯ͘ Wersonality in general, and certain traits speciĮcally, are ŵoderately but
ŵeaningĨully related to perĨorŵance in anaesthesia ;�hapter ϮͿ͘
ϯ͘Wersonality isrelatedtoappraisaloĨworŬstressandsatisĨactioninanaesthesiologists
;�hapter ϯͿ͘
ϰ͘ ^oŵe anaesthesiologists show probleŵatic psychological or physiological chronic
stress responses ;�hapter ϰb and ϱͿ͘
ϱ͘ Wersonality is related to psychological stress responses in anaesthesiologists  
;�hapter  ϰͿ͘
ϲ͘ dhere is no evidence that trait eŵotional intelligence is related to chronic
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physiological stress responses in anaesthesiologists ;�hapter ϱͿ͘
ϳ͘ Wsychological and physiological stress responses in anaesthesiologists are not
necessarily linŬed ;�hapter ϱͿ͘

Finding 1: No indication for meaningful differences in personality 
between physicians of different specialties (Chapter 2)
/n the ŵedical world it is a persistent and popular belieĨ that diīerences in personality
between physicians Ĩroŵ diīerent specialties ŵust eǆist͘΀ϭ΁ &roŵ the perspective oĨ
personnel selection, it is an aƩractive idea to use personality testing as a ŵeans oĨ
diīerentiating people into supposedly the ŵost Įƫng specialties Ĩor theŵ͘ ,owever,
our synthesis oĨ psychoŵetric research in anaesthesia did not show diīerences in
personality between anaesthesiologists and physicians Ĩroŵ other ŵedical specialties͘
dhis is in agreeŵent with recent studies that Ĩailed to deŵonstrate ŵeaningĨul
diīerences between physicians in general͘΀Ϯ, ϯ΁ dhereĨore, we conclude that there is
no evidence Ĩor ŵeaningĨul diīerences in personality between ŵedical specialties,
and that personality testing should not be used as grounds Ĩor personnel selection
into specialities͘ Zesearch aiŵed at Įnding diīerences in personality between
ŵedical specialties only ŵaŬes sense when aiŵed at debunŬing stereotypes͘΀ϰ΁

/Ĩ there is no convincing evidence oĨ diīerences in personality between the
several specialities, one ŵight asŬ why this belieĨ persists͘ Wossibly the perceived
diīerences arise Ĩroŵ behaviours that develop as a part oĨ physicians conceptions
oĨ proĨessional role identities ;e͘g͘ ͚/ aŵ a surgeonͬanaesthetistsͬ internist and
this is how they should behave͛Ϳ͘΀ϱ΁  /n that respect ;although changing over the
yearsͿ there is also a perceived iŵage and thereby a supposed personality oĨ the
anaesthesiologist͘ /n early studies, the typical anaesthesiologist is described as
intelligent, assertive, and conscientious; but also as reserved, not very social, and
soŵetiŵes even as a loner͘ dhis ŵay reŇect the perceived role ;by other physiciansͬ
by theŵselvesͿ as soŵe Ŭind oĨ highͲlevel technician, siƫng behind the anaesthesia
ŵachine, not talŬing to the patient and in a subservient position to surgeons͘΀ϲ΁
,owever, in later studies, the perception oĨ the anaesthesiologist͛ personality changes
positively͘΀ϳ΁ dhis change corresponds deservedly to recognition oĨ the anaesthetist s͛
role as an iŵportant ŵeŵber oĨ the ;ŵedicalͿ teaŵ and as teaŵ leaders in patient
saĨety͘΀ϴ, ϵ΁ /n suŵ, although anaesthesiologists are soŵetiŵes characterised as
having a speciĮc personality, the typical anaesthesiologist personality does not eǆist͗
Anaesthesiologists do not diīer essentially Ĩroŵ other physicians͘
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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 oĨ anaesthesia literature, consistent relationships between
personality traits and perĨorŵance were Ĩound͗ good perĨorŵance and stressͲ
resilience is predicted by lower Eeuroticisŵ, higher �ǆtraversion, higher Kpenness,
and higher �onscientiousness͘ dhe trait oĨ Kpenness seeŵs to be less iŵportant͘
dhe eīect siǌes were ŵoderate, but ŵeaningĨul͘ dhis is consistent with literature
outside oĨ anaesthesia͘΀ϭϬ΁  dhe saŵe coŵbination oĨ personality traits predicting
good perĨorŵance in anaesthesia were also Ĩound to predict good perĨorŵance and
stressͲresilience in other ŵedical specialties͘ And, perhaps surprisingly, also in other
highͲdeŵandͬhighͲ staŬes proĨessions outside oĨ the ŵedical realŵ such as aviation͘

Finding 3: Personality is related to stress appraisal in anaesthesiologists 
(Chapter 3)
�ecause oĨ concerns about conseƋuences Ĩor health, stress becaŵe a topic oĨ
interest in our literature in the ŵidͲnineties͘ /t was then suggested that personality
is also oĨ interest Ĩroŵ the perspective oĨ stress͘΀ϭϭ΁ ,owever, the research agenda
oĨ personality and stress in anaesthesiology was not as eǆtensively pursued as the
topic oĨ stress and its correlates͘ tith our research we aiŵed to contribute to Įlling
this gap͘

te Ĩound two personality proĮles, a proĮle oĨ individuals coŵbining high
Eeuroticisŵ and low �ǆtraversion and a resilient proĮle͘ dhese consistently evaluated
occupational stressors and occupational satisĨaction diīerently͗ individuals Ĩroŵ the
Įrst proĮle both evaluated their stressors higher and their satisĨaction lower than
individuals with the resilient proĮle͘ dhis causes a double eīect oĨ increased worŬ
stress while the positive and thereĨore protective eīects oĨ worŬ satisĨaction are
aƩenuated͘ �arlier studies in anaesthesiologists which hinted at this phenoŵenon did
not use the Įve Ĩactor ŵodel oĨ personality but used other ŵeasures oĨ personality,
Ĩor eǆaŵple, typeͲ� behaviour paƩerns͘΀ϭϭ, ϭϮ΁  Kur Įndings are consistent with
relationships Ŭnown Ĩroŵ psychological research͘ Weople high in Eeuroticisŵ are
predisposed to eǆperience negative eŵotions and perceive events as ŵore stressĨul,
while being high in �ǆtraversion is related to positive challenge appraisal͘΀ϭϯ΁ Kur
Įndings could have iŵplications Ĩor selection purposes; we will return to that later
in this chapter͘
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Finding 4: Some anaesthesiologists show problematic chronic stress 
response (Chapter 4b and 5)
do Ĩurther eǆplore the relationships with personality, it needed to be established in
whoŵ chronic stress response is probleŵatic͘ dhereĨore, we eǆaŵined the chronic
psychological and physiological stress response in anaesthesiologists͘ te Ĩound that
about one out oĨ Įve anaesthesiologists ŵet the criteria Ĩor burnout and that about
ϰϬй oĨ anaesthesiologists displayed probleŵatic syŵptoŵs oĨ psychological stress͘
�oth nuŵbers are reason Ĩor concern͘ Although it was higher than the average �utch
worŬing population, we Ĩound the prevalence oĨ burnout coŵpared Ĩavourably to
burnout reported in anaesthesia literature͘

�hronic physiological stress is accoŵpanied by higher levels oĨ hair cortisol
concentration͘ /ndeed, soŵe anaesthesiologists did show probleŵatic values͗ several
consultants in the beginning and especially in the later phases oĨ their career showed
high hair cortisol concentration, indicating chronic stress͘ ,owever, on average, the
levels we Ĩound in anaesthesiologists coŵpared Ĩavourably to those suīering Ĩroŵ
chronic stressors reported in literature͘΀ϭϰ΁͘

>ucŬily ŵost anaesthesiologists show Ĩavourable chronic stress responses, but
soŵe do not͘ dhat ŵeans that these colleagues are at risŬ͘ dhe chronic stress response
is iŵportant because oĨ the possible negative physical and psychological health
conseƋuences͘ dhese negative health conseƋuences oĨ chronic stress are Ŭnown as
allostatic load͘ ,owever, in what way burnout contributes to allostatic load, is not
yet coŵpletely clear͘ te will return to this issue in the Ĩuture perspectives section͘

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)
te Ĩound a signiĮcant eīect oĨ personality on psychological stress response͘
Eeuroticisŵ is the ŵost iŵportant Ĩactor increasing the risŬ Ĩor presence oĨ
psychological distress and presence oĨ burnout͘ te Ĩound �ǆtraversion being the
ŵost protective Ĩactor Ĩor burnout͘ dhese Įndings are consistent with the previous
literature͘΀ϭϱ΁

�ǆploring the relationships between the Įve Ĩactors oĨ personality and the three
diŵensions oĨ burnout in ŵore detail, we Ĩound only a sŵall protective eīect Ĩor
�onscientiousness in the burnout diŵension concerning worŬ accoŵplishŵent, this
Įnding is consistent with previous research͘΀ϭϱ΁ ,owever, in our analysis Ĩor stress
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appraisal and psychological distress we did not Įnd that eīect Ĩor �onscientiousness͘
dheoretically �onscientiousness is related to stress response͘ �onscientiousness is
about aƫtude to worŬ and achieveŵent and is strongly related to coping because
people high in conscientiousness engage in planning and active probleŵ solving
while being low on conscientiousness predisposes Ĩor bad tiŵe ŵanageŵent and
passive ŵaladaptive coping͘΀ϭϲ΁

^uŵŵariǌing, concerning stress appraisal and psychological stress reaction
lower Eeuroticisŵ and higher �ǆtraversion are Ĩavourable͘ ,igher �onscientiousness
is probably iŵportant as well͘

dhe Ĩound &&D traits thus Ĩar are useĨul and ŵeaningĨul but also rather general͘
&or this reason research should aiŵ at identiĨying ŵore narrow predictors Ĩor speciĮc
outcoŵes that have increŵental validity above the �ig &ive Dodel as a criterion͘
΀ϭϳ΁ Kne oĨ those ŵore narrow predictors could be eŵotional intelligence͘ /n recent
anaesthesia related literature it has been suggested that eŵotional intelligence has
positive iŵplications Ĩor leadership and overall perĨorŵance͘΀ϭϴ, ϭϵ΁ drait eŵotional
intelligence ;d�/Ϳ is a consistent concept within the ĨraŵeworŬ oĨ trait psychology͘
d�/ aiŵs at gathering aīectͲrelated traits that are scaƩered throughout the Įve
diŵensions oĨ the &&D͘ d�/ showed increŵental validity in eǆplaining a nuŵber oĨ
responses and eŵotional behaviours above the established �&D͘΀ϮϬ, Ϯϭ΁

te hypothesised that trait eŵotional intelligence would be related to chronic
physiological stress response in anaesthesiologists͘ ,owever in our research we
did not Įnd such a relationship͘ Werhaps trait eŵotional intelligence is not the best
predictor Ĩor physiological stress occurrence and the broader &&D would be ŵore
applicable Ĩor this speciĮc outcoŵe͘ /t is possible that other traits than those that are
aīectͲrelated have predictive value when concerning physiological stress͘

Finding 7: Psychological  and physiological stress responses are not 
necessarily linked in anaesthesiologists (Chapter 4b and 5)
dhe above Įnding ŵeans that a tendency to negative eŵotionality does not
necessarily lead to increased chronic physiological stress and the other way around͘
&urtherŵore, in our research we did not Įnd a relationship between stress as
ŵeasured with eīortͲreward iŵbalance and chronic physiological stress͘ dhis
discrepancy ŵeans that physiological stress is not necessarily ŵirrored by negative
eǆperienced psychological stress͘ /ndeed it is iŵportant to note that physiological
stress response is not always accoŵpanied by a change in subũective Ĩeelings͘΀ϮϮ΁
&or eǆaŵple the eǆperienced sŬydiver will eǆperience the saŵe physiological stress
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response as the ineǆperienced, but with less anǆiety͘΀Ϯϯ΁
^till, the psychological coŵponent oĨ the stress response is oŌen regarded

to be one oĨ negative eŵotionality, while this is not necessarily the case͘΀Ϯϰ΁ te
have to Ŭeep in ŵind though that the stress response is an adaptive response and
as such neither negative nor positive͘ &or eǆaŵple, when the stressor is perceived to
be a challenge, and resources are suĸcient, the eŵotional coŵponent oĨ the stress
response ŵay be positive͘ ,owever, when the stressor is evaluated as a threat and
iŵbalance between deŵands and resources is perceived, the stress response ŵay be
accoŵpanied by negative eŵotions or avoidance behaviour͘

 /n other words, one can have a physiological stress response but with a
positively appraised psychological stress response; thrill vs anǆiety͘ &or eǆaŵple,
coŵpleǆ caseload but within the eǆpertise and sŬill level oĨ the anaesthesiologist
ŵay cause a physiological stress response but with positive eŵotions͘ /ŵplications
are however that individuals can build up allostatic load with a subseƋuent risŬ oĨ illͲ
health eīects without being warned by negative eŵotionality liŬe anǆiety, depression
or burnout͘

METHODOLOGICAL ISSUES
There are some methodological issues related to the research methods we used in 
this thesis͘ &irst, to ŵeasure personality and burnout as a ŵeasure oĨ ŵental health
we used selĨͲreport Ƌuestionnaires͘ �oŵpared with other ŵethods oĨ assessŵent,
such as Ĩor eǆaŵple structured psychiatric interviews or behavioural observations,
the use oĨ selĨͲreport Ƌuestionnaires has the advantage, larger saŵples can be
assessed and statistically analysed͘ ,owever, in selĨͲreport Ƌuestionnaires responder
bias and social desirability biases ŵay occur͘ Eevertheless, selĨͲreport Ƌuestionnaires
have been validated by assessing their convergence with other ŵeasureŵents oĨ
personality and behaviour, such as reports by others͘΀Ϯϱ, Ϯϲ΁

^econd, to describe personality we used the &ive &actor Dodel͘ dhe ŵutually
eǆclusive Įve Ĩactors are statistically derived and Ĩor this reason the &&D has the
advantage oĨ providing a coŵprehensive ĨraŵeworŬ oĨ psychological traits͘ ,owever,
increasing bandwidth by generaliǌing personality in these Įve broad traits also ŵeans
decreasing Įdelity and thereby perhaps loss oĨ nuance in description oĨ personality͘
΀Ϯϳ΁ Kn the other hand, the ŵain advantage oĨ the &ive &actor Dodel is that it enabled
us to coŵpare the outcoŵes between studies that used diīerent instruŵents͘

dhird, to assess physiological chronic stress, we used the ŵeasure oĨ hair
cortisol concentration͘ dhis ŵethod has the advantage that by taŬing ũust one saŵple
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oĨ hair it can retrospectively be used as a biological ŵeasure oĨ chronic stress and
allostatic load͘΀ϭϰ΁ ,owever, dissociations between bioŵarŬer ŵeasures oĨ stress
and selĨͲreported ŵeasures oĨ stress andͬor personality are ĨreƋuently reported in
the literature͘΀ϭϰ΁ ^till, the use oĨ both selĨͲreport and biological stress ŵeasures
should give coŵpleŵentary inĨorŵation especially Ĩroŵ the perspective oĨ stress
response as an health issue͘

&ourth, we used crossͲsectional ŵethods which prevent Ĩroŵ drawing causal
relationships, which would be possible with a longitudinal or an eǆperiŵental
approach͘ &or this reason, based on our research, it is not yet possible to Ĩorŵulate
or to identiĨy preventive ŵeasures or interventions that would potentially increase
stress resilience aŵong anaesthesiologists with certain personality proĮles͘ ,owever,
our research could be used to identiĨy those colleagues that would potentially beneĮt
Ĩroŵ individualiǌed ŵeasures͘ dhis could be a starting point oĨ longitudinal research,
iĨ coŵbined with structural strategies aiŵed  at iŵproveŵent oĨ e͘g͘ burnout͘΀Ϯϴ΁

&iŌh, we did not diīerentiate between ŵale and Ĩeŵale anaesthesiologists
although crossͲcultural research regarding personality traits shows soŵe paƩerns oĨ
gender diīerences͘΀Ϯϵ΁

FUTURE PERSPECTIVES
dhis thesis highlights several Ŭey challenges Ĩor Ĩuture research͘ dhese should not
only Ĩocus on the perspective oĨ the anaesthesiologist but should also taŬe into
account the interests oĨ the patient͘ &roŵ either perspective, good perĨorŵance and
wellͲbeing oĨ the anaesthesiologist is adaŵant͘

dhe Įrst Ŭey challenge Ĩor Ĩuture research is to Ĩurther iŵprove our ability to
predict  ũob perĨorŵance aŵong anaesthesiologists͘ �ecause nuŵerous ŵetaͲanalytic
studies have deŵonstrated that personality ŵeasures contribute to prediction oĨ
ũob perĨorŵance, personality ŵeasures ŵay have a place here͘΀ϯϬ΁  dhereĨore the
challenge is ŵore speciĮcally͗ ϭ͘ the choice oĨ the personality ŵeasure, in relationship
to͗ Ϯ͘a perĨorŵance criterion oĨ interest͘ dhis should be based on eǆpected conceptual
or theoretical relationships between the personality predictor and the perĨorŵance
criterion͘΀ϯϬ΁ �oncerning the choice oĨ an appropriate personality ŵeasure, as said,
the personality Ĩactors oĨ the &&D are broad and the eīect siǌes with perĨorŵance
are ŵoderate͘ dhereĨore, we have to identiĨy a narrow, ŵore speciĮc ŵeasure oĨ
personality that has increŵental validity over the &&D͘ �oncerning the perĨorŵance
criterion oĨ interest, stress resilience should, in the conteǆt oĨ anaesthesia, be a
reasonable choice͘
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dhe second iŵportant challenge is to iŵprove the ŵonitoring and prediction
oĨ wellͲbeing in anaesthesiologists͘ dhis is iŵportant because it is Ŭnown that
anaesthesiaͲrelated stress not only has eīects on ŵental, but on physical health
as well͘΀ϯϭͲϯϯ΁  dhis thesis also shows that chronic stress can ŵaniĨest in several
ways͗ psychologically and physiologically͘ /n order to accoŵplish this challenge,  Įrst
crossͲsectional and later Ĩollow up correlational studies should be done in which͗ ϭ͘
Kccupational stressors in anaesthesiologists are assessed and Ϯ͘ an allostatic load
indeǆ Ĩor anaesthesiologists is deterŵined͘ An allostatic load indeǆ is a ŵeasure
oĨ  the wear and tear that the body eǆperiences because oĨ repeated physiological
responses to psychosocial stress͘΀ϯϰ΁ /n this indeǆ also psychological stress syndroŵes
such as burnout could have a place͘΀ϯϱ, ϯϲ΁  

&urtherŵore, the behavioural coŵponents oĨ chronic stress response should be
Ĩurther investigated͘ �ǆpanding Ŭnowledge should be used to identiĨy in which stage
oĨ their careers, which colleagues are at risŬ and then to taŬe preventive ŵeasures,
personaliǌed but also on the organisational level͘

A ŵaũor opportunity Ĩor research in anaesthesia is to beƩer use eǆisting
Ŭnowledge Ĩroŵ other proĨessions, especially those proĨessions in which eŵployees
have to perĨorŵ well under high staŬesͬhigh deŵands conditions͘ dhe Ĩuture direction
should be that research into the predictive validity oĨ personality on perĨorŵance
ŵeasures or psychological resiliency, done by or in other disciplines is used͘ Wossible
ways are͗ dhe Įndings ;Ĩroŵ other areasͿ can serve as a starting point Ĩor a neǆt
stage oĨ research in anaesthesia͘ Also, crossͲvalidating Įndings between diīerent
occupational areas, especially because replicability oĨ Įndings increases the level oĨ
evidence͘

�ooperation with occupational psychologists should be intensiĮed͘ dhis would
also prevent wellͲŵeaning anaesthesiologists using nonͲvalidated or psychoŵetrically
controversial ŵeasures, such as the Zorschach /nŬblot test and Deyers �riggs dype
/ndicator Ĩor personality or the �arͲKn �ŵotional Yuotient /nventory Ĩor eŵotional
intelligence͘ tithin this Įeld a wealth oĨ eǆpertise is already available that could
be translated to anaesthesia reƋuireŵents͘ /t has been deŵonstrated that traits
and abilities Ĩavourable Ĩor anaesthesiologists are probably the saŵe Ĩor other high
staŬesͬ high deŵand proĨessions͘ /n the saŵe way, anaesthesia is a valuable research
partner Ĩor other high staŬesͬhigh deŵand proĨessions͘ &or eǆaŵple, anaesthesia
siŵulations provide a stress ŵodel with a high ecological validity and could be used
to perĨorŵ stress research that otherwise would have been done in ŵore abstract
laboratory stress ŵodels͘
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CONCLUSION
�ased on the review oĨ the anaesthesia literature and our eŵpirical studies, a proĮle
oĨ advantageous personality traits Ĩor anaesthesiologists can be Ĩorŵulated͘

The well-balanced anaesthesiologist is:
>ower on Eeuroticisŵ, which ŵeans having a stable eŵotionality͘ dhis is

Ĩavourable in stress handling both in acute and chronic situations͘ Weople lower
on Eeuroticisŵ are less ĨreƋuently bothered by stress caused by daily hassles and
conŇicts͘ /n contrast, individuals higher on Eeuroticisŵ have the tendency to worry
and ruŵinate and Eeuroticisŵ is associated with seeŬing inadeƋuate social support͘

,igher on �ǆtraversion͘ /ndividuals high on this trait will generally have positive
eŵotionality especially in a social conteǆt͘ Weople high on �ǆtraversion will be
outgoing and sociable as opposed to withdrawn and reserved͘ dhis is Ĩavourable
both in stress and worŬ perĨorŵance͘ AŌer all, anaesthesia is a teaŵ eīort͘

,igher on �onscientiousness͘ �onscientiousness is about aƫtude to worŬ
and achieveŵent͘ Weople high in conscientiousness engage in planning and active
probleŵ solving while being low on conscientiousness predisposes Ĩor poor tiŵe
ŵanageŵent and passive ŵaladaptive coping͘ dhere is a possible relation with
obsessive traits which ŵight be iŵportant in perĨorŵance͘ AŌerall, in anaesthesia
vigilance and eye Ĩor detail are vital͘

�ecause stress is inherently a part oĨ practicing anaesthesia, it is not surprising
that the saŵe coŵbination oĨ personality traits predicts not only good perĨorŵance
but also resiliency to psychological stress͘

FINAL THOUGHT
/n ϭϵϳϴ �ooŵbs described anaesthesiology as ͚the ŵost eǆact art in science͛
because anaesthesiology is concerned with Ŭeeping the patient ͚Ĩroŵ responding
to the surgeon s͛ Ŭnives, while siŵultaneously Ŭeeping the patient Ĩroŵ dying͛͘ dhis
stateŵent still holds truth; anaesthesia is an art and a science at the saŵe tiŵe͘
And yes, it needs a special Ŭind oĨ person to practice this art͘ �ut we have to Ŭeep
in ŵind, that anaesthesiologists are special in eǆactly the saŵe way good surgeons,
good internists or good paediatricians are special͘ A good doctor is a good doctor ʹ
and that is what ŵaƩers ŵost to the patient͘
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dhe topic oĨ this thesis is the personality oĨ anaesthesiologists in relation to the
stressĨul nature oĨ their proĨession͘ dhe general aiŵ is to identiĨy those personality
traits that are advantageous Ĩor  anaesthesiologists, especially when conĨronted with
occupational stressors͘

dhe research Ƌuestions are͗

ϭ͘ that is the eǆisting Ŭnowledge concerning personality oĨ anaesthesiologists͍
Ϯ͘ /s there a relation between personality and appraisal oĨ occupational stressors

in anaesthesiologists͍
ϯ͘ ,ow signiĮcant is the chronic stress response in anaesthesiologists͍
ϰ͘ /s there a relation between personality and chronic stress response in

anaesthesiologists͍

te perĨorŵed a systeŵatic review oĨ the literature on the topic oĨ personality oĨ
anaesthesiologists͘ Also we perĨorŵed a national survey aŵong anaesthesiologists
in which we used validated instruŵents to assess personality, burnout, psychological
distress and occupational stress͘ &inally in a saŵple oĨ anaesthesiologists, we
ŵeasured hair cortisol concentration, a ŵeasure oĨ chronic physiological stress, and
used a validated instruŵent to assess eŵotional intelligence͘

dhe ŵain Įndings are͗

ϭ͘ dhere is no indication that the personalities oĨ physicians oĨ diīerent ŵedical
specialties are ŵeaningĨully diīerent ;�hapter ϮͿ͘

Ϯ͘ Wersonality is ŵoderately related to perĨorŵance in anaesthesia ;�hapter ϮͿ͘
ϯ͘ Wersonality is related to appraisal oĨ worŬ stress and satisĨaction in

anaesthesiologists ;�hapter ϯͿ͘
ϰ͘ ^oŵe anaesthesiologists show probleŵatic psychological or physiological

chronic stress responses ;�hapter ϰb and ϱͿ͘
ϱ͘ Wersonality is related to psychological stress responses in anaesthesiologists  

;�hapter Ϯ and ϰͿ͘
ϲ͘ dhere is no evidence that trait eŵotional intelligence is related to chronic

physiological stress responses in anaesthesiologists ;�hapter ϱͿ͘
ϳ͘ Wsychological and physiological stress responses in anaesthesiologists are not

necessarily linŬed ;�hapter ϱͿ͘
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dhese Įndings iŵplicate that͗ personality testing aiŵing to ŵatch residents with
Ĩor theŵ Įƫng specialities does not ŵaŬe sense͘ &urtherŵore because relationships
with personality are ŵoderate, using personality testing to predict perĨorŵance,
worŬ stress and ŵental health should ;iĨͿ used, be accoŵpanied with other ŵeasures͘
�ecause soŵe anaesthesiologists show probleŵatic psychological or physiological
stress response, and because these are not necessarily linŬed,  individuals can build
up allostatic load with a subseƋuent risŬ oĨ illͲhealth eīects without being warned
by negative eŵotionality liŬe anǆiety, depression or burnout͘ &or this reason both
organiǌational and personaliǌed interventions aiŵed at alleviating worŬ stress should
be iŵpleŵented͘

This thesis concludes that the well balanced anaesthesiologist is: Lower on 
Eeuroticisŵ, which ŵeans having a stable eŵotionality͘ dhis is Ĩavourable in stress
handling both in acute and chronic situations͘ ,igher on �ǆtroversion͘ /ndividuals
higher on this trait will generally have positive eŵotionality especially in a social
conteǆt͘ Weople higher on �ǆtraversion will be outgoing and sociable as opposed to
withdrawn and reserved͘ dhis is Ĩavourable both in stress and worŬ perĨorŵance͘
AŌer all, anaesthesia is a teaŵ eīort͘ ,igher on �onscientiousness͘ �eing low on
conscientiousness predisposes Ĩor poor tiŵe ŵanageŵent and passive ŵaladaptive
coping while people higher in conscientiousness reduce worŬ stress by engaging in
planning and active probleŵ solving while͘ dhis is iŵportant in anaesthesia where
vigilance and eye Ĩor detail are vital͘
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,et onderwerp van dit proeĨschriŌ is de persoonliũŬheid van anesthesiologen in relatie
tot hun werŬ en de stress, die een belangriũŬ onderdeel van dat werŬ is͘ �e algeŵene
doelstelling van dit proeĨschriŌ is oŵ dşe persoonseigenschappen te identiĮceren
die voor anesthesiologen gunstig ǌiũn, ŵet naŵe wanneer ǌiũ geconĨronteerd worden
ŵet werŬ gerelateerde stress͘

�e onderǌoeŬsvragen ǌiũn͗

ϭ͘ tat is de bestaande Ŭennis voor wat betreŌ de persoonliũŬheid van anesthesiologen͍
Ϯ͘ /s er een relatie tussen persoonliũŬheid van anesthesiologen en hun psychologische

waardering van beroeps gerelateerde stressoren͍
ϯ͘ ,oe belangriũŬ is de chronische reactie op stress biũ anesthesiologen͍
ϰ͘ /s er biũ anesthesiologen een relatie tussen persoonliũŬheid en chronische reactie

op stress͍

Kŵ deǌe vragen te beantwoorden werd een systeŵatisch review van de literatuur
ŵet als onderwerp persoonliũŬheid van  anesthesiologen verricht͘ KoŬ werd er
een landeliũŬ vragenliũst onderǌoeŬ gedaan waar ŵet gevalideerde instruŵenten
persoonliũŬheid, burnͲout, psychologische disstress en beroeps gerateerde stress
werden geŵeten͘ dot slot is er biũ een groep anesthesiologen de concentratie van
cortisol in haar geŵeten, als ŵaat voor chronisch psychologische stress, alsŵede
ŵet een gevalideerd instruŵent hun eŵotionele intelligentie͘

�e  belangriũŬste bevindingen van dit proeĨschriŌ ǌiũn͗

ϭ͘ �r ǌiũn geen aanwiũǌingen dat de persoonliũŬheden van de verschillende ŵedische
specialisten weǌenliũŬ van elŬaar verschillen ;,ooĨdstuŬ ϮͿ͘

Ϯ͘ WersoonliũŬheid is gerelateerd aan Ĩunctioneren biũ anesthesiologen ;,ooĨdstuŬ
ϮͿ͘

ϯ͘ WersoonliũŬheid is gerelateerd aan psychologische waardering van werŬ stress en
werŬ tevredenheid biũ anesthesiologen ;,ooĨdstuŬ ϯͿ͘

ϰ͘ ^oŵŵige anesthesiologen hebben een probleŵatische chronische oĨ psychologische
stress response ;,ooĨdstuŬ ϰb en ϱͿ͘

ϱ͘ WersoonliũŬheid is gerelateerd aan psychologische stress reactie biũ anesthesiologen
;,ooĨdstuŬ Ϯ en ϰͿ

ϲ͘ �r ǌiũn geen aanwiũǌingen dat eŵotionele intelligentie als persoonliũŬheidstreŬ is
gerelateerd aan chronische Ĩysiologische stress response ;,ooĨdstuŬ ϱͿ͘

ϳ͘ Wsychologische en Ĩysiologische reactie op stress Ŭoŵen niet per se tegeliũŬertiũd
voor biũ anesthesiologen ;,ooĨdstuŬ ϱͿ͘
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�eǌe bevindingen beteŬenen dat het niet ǌinvol is de persoonliũŬheid van Ŭandidaten
te testen ŵet als doel te diīerentiģren naar een voor hun geschiŬt ŵedisch
specialisŵe͘ Als persoonliũŬheidstests worden gebruiŬt oŵ prestatie, werŬ stress en
geesteliũŬe geǌondheid te voorspellen ŵoet dit gebeuren in coŵbinatie ŵet andere
instruŵenten, dit oŵdat de correlatie tussen persoonliũŬheid en Ĩunctioneren
weliswaar beteŬenisvol ŵaar ŵatig is͘ ^oŵŵige anesthesiologen hebben een
probleŵatische psychologische oĨ Ĩysiologische reactie op stress ŵaar, oŵdat deǌe
niet per se tegeliũŬertiũd optreden is het ŵogeliũŬ dat ǌiũ allostatic load opbouwen ŵet
de daarbiũ horende geǌondheidsrisico s͛, ǌonder hiervoor te worden gewaarschuwd
door gevoelens van negatieve eŵotionaliteit ǌoals spanningen, burnͲout oĨ depressie͘
Kŵ deǌe reden ǌou niet alleen op organisatie niveau ŵaar ooŬ op individueel niveau
interventie gericht op het verŵinderen van arbeid gerelateerde stress ŵoeten
worden geŢŵpleŵenteerd͘

 �it proeĨschriŌ concludeert dat de evenwichtige anesthesioloog de
volgende persoonliũŬheid eigenschappen heeŌ͗ >ager op Eeuroticisŵe, dit beteŬent
het hebben van een stabiele eŵotionaliteit͘ �it is gunstig in het oŵgaan ŵet stress
ǌowel in acute en chronische situaties͘ ,oger op �ǆtraversie͘ Wersonen hoger in
deǌe eigenschap ǌullen over het algeŵeen een positieve eŵotionaliteit hebben in
sociale conteǆt͘ �eǌe personen ǌiũn sociaal en houden van geǌelschap in plaats van
teruggetroŬŬen ǌiũn oĨ gereserveerd͘ �it is gunstig ǌowel voor het ervaren stress als
voor het Ĩunctioneren op het werŬ͗ ,et geven van anesthesie is per slot van reŬening
teaŵworŬ͘ ,oger op �onsciģntieusheid, ŵensen die ŵeer gewetensvol ǌiũn ǌullen
beter plannen en Ŭieǌen voor het actieĨ oplossen van probleŵen terwiũl personen
die lager scoren op deǌe eigenschap de neiging hebben hun tiũd slecht in te delen
en op een ŵeer passieve ŵanier ŵet probleŵen oŵ te gaan͘ �it is gunstig voor de
anesthesiologie waar oog voor detail en waaŬǌaaŵheid vitaal ǌiũn͘
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dhis thesis is based on the results oĨ studies with huŵan subũects͘ dhese were
conducted in accordance with the principles oĨ the �eclaration oĨ ,elsinŬi͘ Approval
Ĩor the studies was given by the local ethics coŵŵiƩee ;�oŵŵissie Densgebonden
KnderǌoeŬ regio ArnheŵͲEiũŵegen, dhe EetherlandsͿ͘

triƩen inĨorŵation Ĩor the studies in chapters ϯ and ϰ was given, consent was
iŵplied by participating in the survey͘ &or the study in chapter ϱ wriƩen inĨorŵed
consent was obtained͘

Wrivacy oĨ the participants in chapter ϯ and ϰ was guaranteed by use oĨ uniƋue
individual subũect codes͘ dhe ŬeyͲĮle was password protected and held in the dD&͘
dhe privacy and anonyŵity oĨ the participants oĨ chapter ϱ was assured by having the
inĨorŵed consent Ĩorŵs stored and locŬed separately Ĩroŵ the anonyŵiǌed �Z& s͛͘
Also, Ĩor this study, a ŬeyͲĮle was not ŵade͘

&or the studies in chapters ϯ and ϰ, data was gathered by the webͲbased
Ƌuestionnaire application ZadYuest͘ AŌer closure, this database was locŬed͘
^tandardiǌed scripts were used to prepare the raw data Ĩor analysis͘ dhe thus
generated output data was then presented in a ^W^^ͲĮle͘ &urther data analysis was
perĨorŵed by the researchers using the statistics prograŵŵes ^A^ ϵ͘Ϯ Ĩor tindows
;^A^ /nstitute /nc͘, �ary, E�, h^AͿ and ^W^^ ^tatistics Ĩor tindows ;sersion ϮϬ͘Ϭ, /�D
�orp͘, ArŵonŬ, Ez, h^AͿ͘

�ata Ĩor the study in chapter ϱ were gathered using uniƋuely nuŵbered paper
�Z& s͛͘ dhe corresponding hair saŵples were nuŵbered accordingly͘ All paper data was
entered into the coŵputer by use oĨ �astor ���͘ �ata ŵanageŵent and ŵonitoring
were also perĨorŵed within �astor ���͘ Kn the output data statistical analysis and
data visualiǌation was done in ͚Z͛ ;version ϯ͘ϲ͘ϭ ϮϬϭϵ, Z^tudio /nc, sienna AustriaͿ͘

Wroũect data storage Ĩor chapter ϯ and ϰ was done on the server oĨ the ŵedical
psychology departŵent oĨ the Zadbouduŵc ;,͗ͰDeetinstruŵentenͰZadƋuestͰ
ZY ϭ͘Ϭ eǆportͰAE�^, ,͗ͰKnderǌoeŬsproũectenͰAE�^burnoutͰϰ, ,͗ͰKnderǌoeŬͰϰ
dataŵanageŵent ͰDW^algͰAE�^Ϳ͘ �ata storage Ĩor chapter ϱ was done in the
physical archives oĨ the science bureau oĨ the anaesthesia departŵent ;archivenr͘
ϭϳϮ, rooŵ Dϯϯϯ͘ϬϮ͘ϮϮϵ, closet 'Ϳ and on the �astorͲservers͘ A copy oĨ the �astor
��� output data is stored on the anaesthesia departŵent server oĨ the Zadbouduŵc
;,͗ͰAE�^ͰZesearchAnesͰ^�AE ϭϵͲtA>Ϳ͘  

dhe data will be saved Ĩor ϭϱ years aŌer terŵination oĨ the individual studies͘
�oth datasets were uploaded to the site oĨ the Kpen ^cience &raŵeworŬ͘ >inŬs to the
datasets are available on reasonable reƋuest͘
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ABOUT RAYMOND
Zayŵond van der tal was born in 'rubbenvorst, Kctober ϯϬth, ϭϵϳϰ͘ ,e coŵpleted
his secondary education at Eederriũn �ollege in Arnheŵ͘ AŌer graduation in ϭϵϵϯ,
he was not oīered a place to study ŵedicine͘ /nstead he was selected Ĩor the �utch
Eaval Acadeŵy where he subseƋuently spent Ϯ years as a ŵidshipŵan͘ /n this tiŵe
he realised that he was liŬely beƩer suited to a Ĩuture in ŵedicine than a career as a
naval oĸcer͘ hnĨortunately, aŌer leaving the ŵilitary, he was again unable to secure
a place to study ŵedicine; instead he started training as an operating theatre nurse
in the �anisius tilheŵina �ieŬenhuis in Eiũŵegen͘ AŌer coŵpleting this training,
Zayŵond was Įnally successĨully placed to study ŵedicine at >eiden hniversity͘ /n
addition to his ŵedical studies and to Ĩurther eǆplore his interest in the subũect,
Zayŵond started to study philosophy at the Zadboud hniversity in Eiũŵegen͘ �uring
his studies he continued part tiŵe worŬ as an operating theatre nurse at the Zadboud
hniversity Dedical �entre Eiũŵegen ;hD�EͿ; at which tiŵe he becaŵe increasingly
intrigued by the worŬ oĨ the anaesthesiologists͘ AŌer graduating Ĩroŵ ŵedicine
in >eiden, he transĨerred to Zadboud university to coŵplete his internships; and
conseƋuently graduated as a ŵedical doctor in Eiũŵegen͘ ,is Įrst ũob as a resident
was at the /�h in the hD�E͘ ^ubseƋuently he started his training in anaesthesia
under the supervision oĨ proĨ͘ 'ert:an ^cheīer͘ /n the last year oĨ his residency,
Zayŵond was given the opportunity to be trained as a ,elicopter �ŵergency Dedical
^ervice ;,�D^Ϳ physician͘ Kn coŵpletion oĨ his specialty training he reŵained at
the Zadboud hniversity �enter worŬing as an anaesthesiologist and ,�D^ physician͘
Zayŵond then started his Wh�Ͳproũect under the supervision oĨ proĨ͘ :udith Wrins
and proĨ͘ 'ert:an ^cheīer, oĨ which this thesis is the result͘ /n ϮϬϭϵ Zayŵond was
proŵoted to and sworn in as a coŵŵander in the �utch Eavy Zeserve as a ŵedical
specialist͘ �urrently he worŬs as an anaesthesiologist in the Zadboud hniversity
Dedical �enter͘
Zayŵond is ŵarried and has two daughters͘
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- R.A.B. van der Wal, �͘ �iũleveld, A͘�͘v͘ ,erwaarden, D͘:͘ �ucǆ, :͘�͘Wrins, '͘:͘
^cheīer͘ �hronic stress indicated by hair cortisol concentration in anaesthesiologists
and its relationship to worŬ eǆperience and eŵotional intelligence͗ A crossͲsectional
bioŵarŬer and survey study͘ �uropean :ournal oĨ Anaesthesiology ϮϬϮϮ; ϯϵ͗ϮϲʹϯϮ
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and Ktology ϮϬϮϮ͘ dhe :ournal oĨ >aryngology Θ Ktology ϮϬϮϮ͗ ϭͲϭϲ͘

- R.A.B. van der Wal, �͘ �iũleveld, A͘�͘v͘ ,erwaarden, D͘:͘ �ucǆ, :͘�͘Wrins, Θ '͘:͘
^cheīer͘ Zeply to͗ ^tress levels in anaesthesiologists͗ eǆplaining the eǆtreŵes͘
�uropean :ournal oĨ Anaesthesiologyͮ �:A ϯϵ͘ϯ ;ϮϬϮϮͿ͗ ϮϵϰͲϮϵϱ
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PhD portfolio of R.A.B. van der Wal
�epartŵent͗ Anaesthesiology, Pain and Palliative care
Graduate School: Radboud Institute for Health Sciences
Wh� period͗ 01/07/2016– 01/11/2021
Wroŵotor;sͿ͗ Prof. G.J. Scheffer, mv. prof. dr. J.B. Prins
�oproŵotor;sͿ͗ Dr. M.J.L. Bucx, dr. E.H. Bijleveld

Training activities Hours
Courses
- Yualitative Zesearch Dethods and Analysis ;ϮϬϭϴͿ
- �ZK< ;ϮϬϭϵͿ
- triting a Zeview Article ;ϮϬϮϬͿ
- ^tatistieŬ voor proŵovendi ŵet ^W^^ ;opĨriscursusͿ ;ϮϬϮϬͿ
- Zadbouduŵc Ͳ ^cientiĮc integrity ;ϮϬϮϬͿ
- Z/,^ Ͳ /ntroduction course Ĩor Wh� candidates ;ϮϬϮϭͿ

ϰϮ͘ϬϬ
ϰϮ͘ϬϬ
Ϯϴ͘ϬϬ
ϱϲ͘ϬϬ
ϮϬ͘ϬϬ
ϭϱ͘ϬϬ

Seminars
- Kral presentation �utch congress Ĩor eŵergency care ;ϮϬϭϲͿ
- Kral presentation Zadboud Zesearch Zound stress ;ϮϬϭϳͿ
- Kral presentation �utch ,�D^ congress͗ >iĨeliner ϯ Ĩuture͘ ;ϮϬϭϴͿ
- Woster presentation Zadbouduŵc Anesthesiology ^cience caĨĠ͘ ;ϮϬϭϴͿ

ϱ͘ϬϬ
ϱ͘ϬϬ
ϱ͘ϬϬ
ϱ͘ϬϬ

Conferences
- Annual congress A^A ;ϮϬϭϲͿ
- EsAͲAnesthesiologendagen ;ϮϬϭϳͿ
- �ongress �ŵirates society Ĩor eŵergency ŵedicine ;ϮϬϭϳͿ
- EsAͲAnesthesiologendagen ;ϮϬϭϴͿ
- EsAͲAnesthesiologendagen ;ϮϬϭϵͿ
- Annual congress A^A ;ϮϬϭϵͿ

ϮϬ͘ϬϬ
ϭϲ͘ϬϬ
ϭϴ͘ϬϬ
ϭϲ͘ϬϬ
ϭϲ͘ϬϬ
ϮϬ͘ϬϬ

Other
- Zeviewer ^tress and ,eath Dedicine ;ϮϬϭϳͿ
- Zeviewer ^tress and ,ealth Dedicine ;ϮϬϮϭͿ

ϴ͘ϬϬ
ϴ͘ϬϬ

Teaching activities

Lecturing
- <euǌebloŬ ϱ<DZϰͲǌuurstoĨ ;ϮϬϭϱͿ
- �oach Ĩor ŵaster students ŵedicine ;ϮϬϭϳͿ
- AW>^Ͳinstructor ;ϮϬϭϵͿ

ϴϰ͘ϬϬ
ϱϬ͘ϬϬ
ϭϬϬ͘ϬϬ

Supervision of internships / other
- ^upervisor research internship Daster Dedicine ;ϮϬϮϭͿ
- ^upervisor research internship Daster Dedicine ;ϮϬϮϮͿ

Ϯϴ͘ϬϬ
Ϯϴ͘ϬϬ

Total 637.00
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�oals velen voor ŵiũ͗ iŬ ben bliũ dat het Ŭlaar is͘ ,et voltooien van een proŵotie is
een beste onderneŵing en weerbarstiger dan iŬ beseŌe toen iŬ er aan begon͘ >os
daarvan, er ǌiũn ŵeerdere oŵstandigheden geweest die hebben geleid tot uitstel en
daarŵee hadden Ŭunnen leiden tot aĨstel en dus tot een proũecƞailliet͘ �at is niet
gebeurd en geluŬŬig is er nu resultaat͗ het ͚boeŬũe͛͘

�it  boeŬũe was er ǌeŬer niet geweest ǌonder hulp van anderen, ŵiũn danŬ is
dan ooŬ oprecht groot͊ /n het biũǌonder͗

WroĨ͘ dr͘ 'ertͲ:an ^cheīer, proŵotor en opleider͘ �este 'ertͲ:an, bedanŬt
voor de Ŭansen die ũe ŵe hebt geboden͗ Eiet alleen naŵ ũe ŵe in opleiding tot
anesthesioloog, ŵaar ooŬ ŵocht iŬ als A/K^ ingewerŬt worden als DDdͲarts en naŵ
ũe ŵe op in ũe staĨ͘ �anŬ hiervoor en ooŬ danŬ dat ũe bent bliũven geloven in de
proŵotie͘

WroĨ͘ dr͘ :udith͘ Wrins, proŵotor͘ �este :udith, ŵet ŵiũn eerste nog onuitgewerŬte
idee voor onderǌoeŬ Ŭwaŵ iŬ biũ ũou͘ ,eel veel danŬ voor ũe begeleiding en advieǌen,
ǌonder ũou was het proũect nooit gestart, laat staan tot een goed einde geŬoŵen͘

Dartin �ucǆ , coproŵotor͘ �anŬ voor ũe altiũd Ŭritische bliŬ en scherpe
observaties͘ /Ŭ ŵag ǌeggen dat iŬ van ũou heb leren schriũven͗ ooŬ ǌonder ũou was het
boeŬũe er niet geweest͘

�riŬ �iũleveld, coproŵotor͘ �este �riŬ, het was :udiths advies oŵ ooŬ een
arbeidsͲ en organisatie psycholoog biũ het proũect te betreŬŬen͘ �n inderdaad ũouw
scherpe geest en ŵethodologische vaardigheden bleŬen een conditio sine Ƌua non
voor een groot deel van ŵiũn boeŬũe͘ /Ŭ heb veel van ũe geleerd, danŬ͊

 WroĨ͘ dr͘ dhiũs DerŬǆ, Wh�Ͳŵentor͘ �este dhiũs, danŬ voor de altiũd preƫge
saŵenwerŬing͗ op de K<, binnen het tWD, gedurende de iŵpleŵentatie van :�/ Ġn
biũ ŵiũn proŵotie͘

proĨ͘ dr͘ ,ans van der ,oeven͘ �este ,ans, onder ũouw supervisie ŵocht iŬ
beginnen als AE/K^ op de /� en nu ben ũe lid van de ŵanuscriptcoŵŵissie͊ /Ŭ heb
ontǌeƩend veel respect voor ũe en hoop in de toeŬoŵst ŵisschien ooŬ op een verdere
wetenschappeliũŬe saŵenwerŬing͘

proĨ͘ dr͘ AndrĠ tolī͘ �este AndrĠ, ooŬ ŵet ũou heb iŬ altiũd een Įũne
saŵenwerŬing ervaren, niet alleen op de K< ŵaar ooŬ biũ de iŵpleŵentatie van
verschillende proũecten op het gebied van veiligheid en coŵŵunicatie͘

>eden van de ŵanuscript coŵŵissie, danŬ voor uw tiũd en ŵoeite ŵiũn
proeĨschriŌ te leǌen en te beoordelen͘

:acƋueline tallage͘ >ieve :acƋueline, saŵen hebben we geschreven aan
belangriũŬe delen van dit proeĨschriŌ Ġn ooŬ door ũouw betrouwbare volharding heb
iŬ het aĨ Ŭunnen ŵaŬen͘
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DarŬ van Koiũen en Aŵy van den �erg͗ :ullie biũdragen waren belangriũŬ voor
ǌowel het begin als het eind van het proũect͘ �e wederdienst staat open͊

seel danŬ aan alle collega anesthesiologen die hebben geparticipeerd in de
onder ǌoeŬen en geduldig vragenliũsten hebben ingevuld oĨ haar hebben aĨgestaan͘

:os Zuƫng͘ �este :os, inŵiddels ben ũe ŵet pensioen ŵaar weet dat iŬ
ũe danŬbaar ben voor ũe invloed op ŵiũn carriğre͗ danŬǌiũ ũou Ŭreeg iŬ als student
geneesŬunde een baan als operatieͲassistent in het Zadboud͗  iŬ ben er niet ŵeer
weggegaan͘

Alle collega s͛ van de >iĨeliner drie͗ piloten, ,�D s͛ en artsen͘ �en biũǌondere
groep ŵensen ŵet biũǌonder werŬ͘ /Ŭ voel ŵe bevoorrecht dat iŬ tien ũaar deel van
dit teaŵ ben geweest͘

�este collega s͛ <EK en D<A, doŬters, ŵaar ooŬ andere ŵedewerŬers͘ �owel op
de K< als biũ het tWD voel iŬ ŵe biũǌonder op ŵiũn geŵaŬ in ũullie geǌelschap͘ /n het
biũǌonder dr͘ :iŵŵie ,oning en tilleŵ teiũs͗ laten we de traditie van het schaduwͲ
tWD vooral voortǌeƩen͊

�este collega s͛ uit de algeŵene groep, iŬ ben bliũ en danŬbaar dat, sinds iŬ
begon als ũonge Ŭlare, iŬ binnen deǌe groep deǌelĨde collegialiteit heb ervaren als biũ
het DDd͘

Zein, Dichiel, �hris, Eico, �oŵiniƋue, >oes Θ �hristine͗ �este Ŭaŵergenoten
bedanŬt voor het geduldig oor, verstandig advies Ġn de geǌelligheid͊

:elle, &erdinand, Wreŵ en :ohn͘ srienden, bedanŬt dat ũullie er altiũd ǌiũn in
goede Ġn andere tiũden͘

�n  natuurliũŬ  dr͘ ^elina van der tal, paraniŵĨ͘ >ieve ^elina, ǌus en collega͊ ,eb
inŵiddels aan ǌoveel ŵensen verteld dat we een tweeling ǌiũn, dat iŬ het biũna ǌelĨ
ben gaan geloven͘ �en ontǌeƩend trots op ŵiũn ǌusũe͊

�ear ^arah, ŵother oĨ ŵy children͘ Eo Ĩurther words needed here͗ / love you͘
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