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MoaBnoloka amoteAeopoata

" Na propeite va replypaete touc SLadpopeTIKOUC TPOTIOUC
JTEXVIKEC SLAYVWOTLKC OUAAOYLOTLKNAC

" Na epappolete KATAAANAQ AVAAUTLKN N KN QVOAUTLKN
SLAYVWOTLK CUAAOYLOTLKN

" No avayvwpLeTE TIC MNYEC OPAAUATOC
" Na aéloloyelte Tn SlayvwoTikn aéla Twv EEETACEWV LE Baon TA
XQPOAKTNPLOTLKA TOUC

" Na propeite va avaloylotette (reflect) tn Stayvwotikn
Sdladlkaota mou epappooate



[Teplypodr MEPUTTWOEWC

= Avbpac 40 eTwy, LN KOTVLOTNG

" QWPAKLKOC TTovoc, dUoTvola Kal YapnAoc mupetoc (<38°C) edw
Kal 48 wpec

" BP=130/75 mmHg, opuéelc 90/min, T=37.8 °C
" paCO,=35 mmHg, pa0,=80 mmHg
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H2HMAZIA TH2 AIATNQ2H2



KALVLIK) OUAAOYLOTLKN
(Clinical reasoning)

= YuMoyLlotikn (reasoning): H Stadikaoia TNg xpnowuomnoinong tnc
UTTAPYXOLOOC YVWONG YL €YWY CUUMEPACUATWY, Slapopdwon
npoPAePewv Kot Statumwon €€EnyNoEwy

= KAWLk cuA\oyLloTtikn etvat n yvwolakn Stadikaoia n omota elval
avaykota yo tTnv aéloAoynon Kat th OLaxelpLon Twv LoTPLKWVY
NMPOLBANUATWY Tou aoBevoUc

" H KAWLKN OUANOYLOTIKN TtEpLypadeL TIC dadikaotec okePnc Kal
armodpAceEwWV oU adopouV TNV KALVIKA TTPaen.
* MeplAapBaveL Tov 0pLOUO Kol TNV IEpLypadr) Twy poBAnuatwy (the “naming
and framing” of problems) e Baon TNV MPOCWTILKA KATAVONGCN TNC
KQTAOTAOoNC Tou aoBevolc

Barrows, HS: Problem-based learning: An approach to medical education 1980, N. Cooper & J Frain: ABC of Clinical Reasoning 2017,
Institute of Medicine: Improving Diagnosis in Health Care 2015, DA Shon: The Reflective Practitioner 1984,



H onpootla tne dtayvwonc

" H akpPNc dlayvwon ETUTPETEL OTOV KALVLIKO VA ATAVTNOEL 0T
Boolka epwtnpatTa Tou a.cBevouc Kal ETOL VA ETUTEAECEL TA.
KEVTPLKA TOU KaBnkovta:

* Tt uou ouuPaivel kat ylari; > Epunvela
* Tt wropei va yivel yia auto; > Oeparmeia
* Tt onuaiver auto pla to ueAov pou, =2 Alopopdwaon mpoyvwong

" Artotuyxla otn OLayvwon: ONUAVTLKN Tty LTpLkwy AaBwv Ko

attia BAaBNn¢ tou acBevouc

De Gowin’s Diagnostic Examination, 9t Ed, 2010, Ann Intern Med 1998;128:563, J Gen Intern Med 200;15:38



[Tou (Kol TwC) pHac XpPNOLUEVEL N 6Ldvvw0ﬂ}§m€n

Oepareila: ATLOAOYLKN VS OUUTTTWUOTIKA

@R O

Mpoyvwon: npoPAedn tng e€EALENG TNG VOCOOU

©

MpoAnyn: emMUTAOKWYV TNG VOOOU N avaoTtoAn e€EALENC TG vOoOU
B9 JUPPBOUAEUTIKA: O KANPOVOLLKO (I LETASOTIKO) VoL
;‘\\ Noptkol AdyotL: atttoAoynon BepameVTIKWY EVEPYELWV

59 OWOVOpIKOl AOyoL: TANPWHES 0OPOUALGTIKIV OPYAVIGHKV



EAAelppaTaL !

" [1pOTTUXLAKI) KOl LETATITUYLOKN

LaTPLKN ekTalldevon: anovaoia IMPROVING
GUOTNUATIKAC ekmalSeuonc otnv Bﬁ?}'ﬁé‘ié’;

KALVLKI) OUAAOYLOTLKN

" Hatpkn eknaidbevon dev
oupBadilel pe TIC MPOOOOUC OTIC
YVWOLAKEC ETILOTNLLEC

Institute of Medicine: Improving Diagnosis in Health Care 2015



H AIAAIKAZIA TH2 AIATNQ2H2



H dltayvwotikn dtadlkaoia

ATION INTEGP
R 47,
\\*Qo?,; \NTERPRE TATA’O;V /o W

Clinical
patient History and
Engages wit eew Communication
Health Care carral - of the Diagnosis
System -

Patient
Experiences

a Health Treatment Qufcomes

Problem

The explanation of The planned path of Pafienf and

the health problem care based on the Sysfem Ouicomes

that is communicated  diagnosis Learning from

to the patient diagnostic errors,
near misses, and
accurate, timely
diagnoses

Institute of Medicine: Improving Diagnosis in Health Care 2015



KAaooLkn
dladoptknc dlayvwonc

Ertodr acBevous-Latpou 2YUAANoyn 6€60UEVWY

Vo TwV EKONAWGEWV.
OLaPOPWY VOGHLATWY.

YUYKPLGN [LE TOL OpLal
Bepatela Kol SLOYVWOTLKWY.
OOKLUOGLWYV

l NAI
[VWoN THG OPAGTIKOTNTOG ; ;
51abOP WY BEPATELDY OeparevTikn anodoon



[MBavec OLayVWOELC

[Mveupovia 50%

[Tveupovikn epoAn 20%

loyevnc mAevupitda 15%

Otela mepkapditida 10%

Kapkivoc mvevpova 4%

Evbokapditida e onmrika VeV LoVIKA ELBoAa 1%




[16te xpeLalOHAOTE SLAYVWOTIKEG SOKLUATLECH Y
H evvoia tou «oplou» (threshold) otn édtayvwon

OpLo SLayVWOTIKAC Oplo
dokipaoiag Oepaneiac
0% MBavatnta Stayvwong 100%
MBavotnTa KATW Ao TOo NBavétnta petay twv MOavotnta navw ano to
6pLo SLayVWOTIKAG 800 opiwv. XpeLdfovtou oplo Bepaneiag.
dokwpaciag. Asv ETUNMAEOV SLAYVWOTIKEG OAokAnpwOnKe o
XPELAloVTOL SLOYVWOTIKEG Sokipaoieg SLayvwoTtikag EAey)og.

Sokipaoieg ‘Evapén Bepaneiag



O oKomoc tnC dtayvwotikng dladlkaoiac eivort
NA METAKINHZEI tTic mOavotnteg piog
dLtayvwonc ite mavw amno to 0plo Bepameiac n
KOTW OO TO OPLO SLAYVWOTIKWV SOKLHACLWV.



Oewpnuo Tou Bayes

Post-test odds= (pre-test odds) x (likelihood ratio)

H teAwkn mOavotnta prag diayvwong e§apratat
amno tnv KAwvikn Tubavotnta (pre-test probability)
KOl TO AmoTEAETHA TNE SLayvVWOoTIKNG doKlpaolag

LR+ = sensitivity / (1-specificity), LR- = (1-sensitivity) / specificity



[MBavec OLayVWOELC

[Mveupovia 50%

[Tveupovikn epoAn 20%

loyevnc mAevupitda 15%

Otela mepkapditida 10%

Kapkivoc mvevpova 4%

Evbokapditida e onmrika VeV LoVIKA ELBoAa 1%




[Tooco olyoupol BEAETE va €LOTE;

Mo va anoppidete pa Mot VoL TEKUNPLWOETE pLa
diayvwon; diayvwon;

" 1% = 99%

" 5% = 90%

=" 10% = 75%

= 15% = 60%

OpLo SLayvwoTiKAC Oplo
dokipaoiog Oepaneiag




TuLkaBopileL Tn BEON TWV OPLWV;

Ol CUVETELEG ATO TNV aduvapio vo TEBEL Lo CUYKEKPLUEVN dLlayvwon

e BAGBn tou acBevouc amod tn pn Beparmeio TOU VOO UOTOG
e Mapadeypa: o€V Epudpayua puokapdiou, mveupoviKn RPOAR

OL GUVERELEG (oG AavOacEVNG dLayvwong

e [TapeVEPYELEC KAl AANEC OCUVETIELEG AXpNOoTNG Bepamelog
e MapAadelypa: KOPTIKOELSN yLOL ATAUTOTIOLNTA K PEUUATOAOYLKA» GUUTTW AT

H Baputnta Kol oL CUVETELEG TG 0pONG SLayvwoncG.

e Mapadelypa: kakonOn veomAdopata - xpelalOpoote HeyaAn Befatotnta 1000 yla TNV
ermiBeBaiwon 600 Kal yLa Tov anokAELoUO TnG Slayvwong.

H nopeia tnG vooou av adeBeil xwpic Ospamneia.

e Mapadelypa: kpotadikn aptnpitida = pnopet va odnynoet os TUGAWON



MeBoodoL (texvikeg) emihuonc
OLAYVWOTIKWV IPOoRANHATWVY

= KAaoowkn dtadopikn dtayvwon

" Avayvwplon Hopdpwv

" Mpwiun dtapopdwon vnmobeoewv
® Forward thinking
® Heuristic searching

N. Cooper & J Frain: ABC of Clinical Reasoning 2017



[TlBavoAoyLKr) CUANOYLOTLKN)

A Tiered Approach

o Tier | Possibility: CLINICALLY HIGH LIKELIHOOD
* Disease explains all of patient’s major findings
* Patient has all major manifestations of the disease.
* They have no rejecting features and may have a key feature
o Tier Il Possibility: CLINICALLY MODERATE LIKELIHOOD
* Disease explains most of the patient’s findings
» Patient lacks some of the usual manifestations of the disease
* They have no rejecting features
o Tier lll Possibility: CLINICALLY LOW LIKELIHOOD
* Patient has single or few features of the disease in question
» Patient has a rejecting feature of the disease in question.

UCsF




Helps clarify pretest probability

Tier Categorical Numerical Comment
Probability Probability
I VERY LIKELY > 90% Defining Feature(s)
LIKELY 67-90%
Il UNCERTAIN 34-66%
I UNLIKELY 10-33%
VERY UNLIKELY <10% Rejecting Feature

l@F Medow M, Lucey C. Evidence-Based Medicine December 2011 | volume 16 | number 6 | 163-167



TLEXEL AUTOC 0 aoBevnc;




Avoyvwplon HLoppwv

" O KAWLKOC LATPOC avayVwpLlel Lo XapaKTNPELOTIK Lopdr mou
OUVOEETAL LE EVa VOON A Kal BeTeL apeoa Tn dlayvwon
* [apeon mpoowrikou tuTou Bell
* Meyahakpia
®* Noooc tou Parkinson
* ‘Epring (wotnp
KokkUTNG (LAakwdnc BrRxac)

= >INV neplmtwon autn o lTpoc 6ev cuvOUALlEL TA ETILLLEPOUC OTOLXELQL
aAAQ avayvwpilel To cUVOAO, OTWC avayVwWPL(OUUE EvVa TIPOCWTTIO

MH ANAAYTIKH AIAAIKAZIA



Mapadelypata avayvwplonc Loppwy

= JUvola: evac aplBpoC onUelwY ] CUUMTWUATWY Ta omola
UTIOOELKVUOUV TN OLAyVWwon
* NMoAvoupia, moAudupia, moAudayia 2 Zakyapwdnc dtapnRtng
* BpoyyxoknAn, taxukapdia, Sucavetia otn (Eotn =2 YepBUPeOELOLOUOC
®* HnatopeyaAila, okoupo depua, ocakyopwdnc dtapntnc
=2 AloXpWHATWON
= 2Uvdpopa: CUVOAO OTOLXELWY TTOU CUVUTIAPXOUV
®* NeppwolkO cUVOPOLLO
® >UvOpouo Horner (BAedpapomtwon, puon, avidpwola)



Tpwipun SlopopPwon VumoBecewVY

" O KAWVLKOC SLapopdPWVEL pLa apXLkn SloyvwoTLkr utoBeon
QEOWC LETA TNV TIPWTN TOU €madn HE Tov acBevn pe Baon
* HAwia, dUAO, KUPLO EVOXANUQ
® ATOULKO KOl OLKOYEVELAKO LOTOPLKO
® ErOnLOAOYIKOUC TTAPAYOVTEC

® >TO EMOLEVO BriHa 0 KAWVIKOC e€eTaleL av N OLAYVWOTLK) uTtoBeon
emaAnBeveTal

® Forward thinking: o KAwvikoc avaAvel otadlaka Ta
XQPAKTNPLOTLKA TOU KUPLOU EVOYANUOTOC WOTE VA KOTAANEEL
otn Sltayvwon

MH ANAAYTIKH AIAAIKAZIA



Forward thinking

ANGINA

Exertional

Intermittent

Chronic Non-exertional

Chest pain Continuous

Acute

N. Cooper & J Frain: ABC of Clinical Reasoning 2017



To mpoBAnpa Tou paupou KUKVOU
(H aBeBatotnta tnC EmaywyLknc yvwornc)

A = ‘'OAOI Ol KYKNOI EINAI AEYKOI
Eﬁ:;:- v ® [0 va CUUTTEPAVEL KAVELC UE
£ J BefaloTnta OTL OAOL OL KUKVOL Vo
Jg—iE\ / Aeukol mpemeL va toug 6L OAoUC
e = AEN EINAI OAOI Ol KYKNOI AEYKOI
A ! * [a va CUTEPAVEL KOVE(C pE
Befatotnta otL 0Aot ot kKUKvol AEN
HUME e(lvou Aeukol apkel va 0el'ENA pavpo
KUKVO

The problem of
induction



To mpoBANMA TNC EMAYWYLKNC YVWONC

" The problem of inductive knowledge = epistemic uncertainty

®* The black swan problem

" [vwoloAoyika €ival EUKOAOTEPO va amoKAEIgELS pa SLayvwan armo va
Vv eTuBeBalwoelg
® [0 va TEKUNPLWOOUHE pa Stayvwon cuvnBwc gival anapaitntn n napouvcia
rnoAAQmMAwWV avaykaiwv cuvinkwv — ote dev elpaote amoluta BERalot

* [y anoatteltol evac eAAXLOTOC aplOUOC MPOKABOPLOUEVWY KPLTNPLWY yLa TN
Sdtayvwon tou SLE.

® [ vo amoKAeloou e pLla SLayvwaon Umopet vor apkel n anovoia pLag
avaykaiag ocuvenkng
e 1ix N artouoia ANA(+) amokAeiel tov SLE.

Taleb N.N. The black swan (2007)



H dtadlkaotla TnNC SLayvwonc

= "3 complex cognitive task involving logical reasoning and
pattern recognition”

" «uLa mepimAokn yvwotokn dtadikaoia (MoANEC popEC
uTtoouveldntn) n omola epAaPAaveEL AOYLKN ALTLOAOYNON KAl
aAvVoyvwELon LopPuv»

H éitayvwon arotelAei napadeyua AnYnc
QMTOPACEWV UNO kadeotw¢ aBeBatotntac.



Expert Clinicians vs Novices

100% 4

0% >
Novice Expert

N. Cooper & J Frain: ABC of Clinical Reasoning 2017



Atadopa eLOLKOU - apxapLou

" H SLayvwoTikn cuAAoyLoTikn dev e€aptatal LLOVO armo To HeyeBoc alla Ko
Qo TNV opyavwan tng yvwong
= ApXapLoC =2 Sev EXEL OKOLLOL OPYOVWHEVN YVWON

" O lOLKOC EXEL OPYAVWOEL TLC YVWOELC TOU OE AELTOUPYIKEC LOVADEC
(“chunking”)

* AKpBNAG LaTPLKN opoAoyia: To mpoBAnua tou aoBevolc petadpaletal oe
LATPLKOUC OPOUC LLE CUYKEKPLUEVO YVWOLOKO TIEPLEXOUEVO — TTX BWPAKIKO AAYOC
amo 48 wpwv =2 0V BwpaKIKO AAYOC

* YUvoyn: nepypadn Tou aobevouc oe uia mpotaon — iy 40xpovog avdpag pe o0&y
Bwpakiko AAYOC Ue TIUPETO Kal EAEVOEPO ATOLLKO AVALLVNOTLKO.

* Yevapla voonuatwvy (lliness scripts): éva cUVOAO CUUMTWHATWY, ONUELWV 1 Kal
£PYAO0TNPLAKWY EUPNHATWY TTOU XAPOKTNEL(OUV LA VOOOAOYLKF) OVTOTNTO — TIX
e€ldpwpatikn dapuyyitida pe mupeto kot Aepdpadevonabela, xwplc Bnxa =2
OTPETTOKOKKLIKN dapuyyltda

Trowbridge RI, Rencic JJ and Durning SJ. Teaching Clinical Reasoning. Philadelphia: American College of Physicians, 2015.



[Twc Bo opyavVWOETE TN Yyvwon 00C

" Etetalovtac Kol ou{NTWVTAC 000 MEPLOCOTEPOUC atoBeVE(C
LUmopeite

" Atafadovtoc otpatnywka: Atafalete ylo touc aoBevelc mou
eldate (tnv bl nueEpa)
® [poayeL tn Snuloupyla opyavwuevnc yvwonc — otL pabaivete

EVTAOOETOL O€ £VA VONTIKO oLVOAO (conceptualization)

" MpoomoBwvtac va EVIOOOETE TN VEQ 0AC YVWON O€
AeLtoupykeC povadec (chunking)

= Xpnotuomowwvtac alyoplBuouc (concept maps) wote va
OPYOVWOETE TN YVWON 00C E KALVIKO TIPOCOVATOALOLLO



Provoked

Due to acute
illness

Part of
epilepsy?

|

Generalised idiopathic A 4

(young people with Focal/symptomatic
normal brains) (all ages, most common)
Tonic-clonic Tonic-clonic

Absences Partial seizures
(Myoclonic jerks)

v v

Simple partial Complex partial

ANY seizure type can be in status

N. Cooper & J Frain: ABC of Clinical Reasoning 2017



2KEWH APT'H KAI TPHIOPH









DANIEL

KAHNEMAN

WINNER OF THE NOBEL PRIZE IN ECONOMICS

Two systems of the brain
(Dual process theory)

= SYSTEM 1: Operates automatically and
quickly, with little or no effort and no
sense of voluntary control

= SYSTEM 2: Allocates attention to the
effortful mental activities that demand
it, including complex computations




ke tumou 1 kat 2

Type 1 thinking Type 2 thinking

e |ntuitive, uses mental shortcuts (heuristics) e

e Automatic, subconscious .
e Fast, effortless .
e Low/variable reliability .
e Vulnerable to error .

e Highly affected by context .
e High emotional involvement .
e Low scientific rigour .

Analytical, systematic
Deliberate, conscious

Slow, effortful
High/consistent reliability
Less prone to error

Less affected by context
Low emotional involvement
High scientific rigour

N. Cooper & J Frain: ABC of Clinical Reasoning 2017



Initial complaint (e.g. chest pain)

(8unjuiyl mo|S) Z INILSAS

Clinician not familiar Clinician familiar
with situation S with situation
ANALYTICPROCESS : 5 NON-ANALYTIC PROCESS

Problem representation

Ll {} Immediate recognition of the
Hypothesis(es) generation whole clinical picture
m (context, patient complaints,

attitudes, appearance, etc.)
Data interpretation

{1

Hypothesis(es) verification

Il

Search for additional information

(8unjuiya 3sedq) T INILSAS

. ~~

Working hypothesis(es), decisions about tests, treatment, triage, etc. ]

7

e

Swiss Med Wkly 2012;142:w13706



['vwploTe ToVv ZevodwvTa...

" E{val 37 etwv

" AvUTIOVTPOC

" AKOUEL KAOLOOLKI LOUOLKN

" Atafadel moAU hoyoteyvia

" Elvoit OGUAAEKTNC VOULOUATWY

" Qopael TOUAOREP TTOU TOU TIAEKEL N OLA TOU



Join: vevox.app ID: 147-732-489 POLL OPEN

Tt OoUAeLa kaveL o ZevogwV;

BLBALOONKAPLOC

. ANUOTIKOC UTTAAANAOG

. Alavopeac (Delivery) pe martd
MnXaVvIKOC QUTOKLVATWVY

. XeLpoupyog



[Mooouc avopec BLBALOBNKapLOUC
VVWPLLETE;



Euplotikot kawvovec (Heuristics)

" A0 TO «EUPLOKWY

" TexvIKeC 11 LEBOOOL TTOU XPNOLUOTIOLOUVTOL VLo TNV
arthovotevon TnC Otadkaoloc ekTinong, aéloAoynonc Ko
AN Nc amopacewv.

" ‘Otav oL TEXVLIKEC auTeC edapuolovtal o€ cuvnBeLlc cuvOnkKec
artodLdoUV LKOVOTIOLNTIKA ATTOTEAECLATOL

" Y€ OPLOMEVEC OLWC TIEPUTTWOELC 0ONYOUV O€ oNUavTLKA AaBn
eloayovtac «odaApa» (bias).



Napadelypata

= Representativeness/similarity heuristic: o kKAvikoc Stapopdwvel
TOV KaTaAoyo Twv mbavwy dlayvwoewyv Le Baon Hovo ta
KALVIKQ XQPAKTNPLOTLKA KOLL OXL TN OXETLKN TOUC ouxvOoTNTA

= Availability heuristic: extipnon twv nBavotTwy pe faon TNV
g£UKOALQL avAloUPOTC TOUC OTTO TN KVNN

® Occam’s razor: oAa ta poPBApaTa Tou aocBevouc odeilovral
O€ JLa oLtia



[Lotl kavope AaBoc e tov Zevodwvta;

= Xpnoluomolnoape To representativeness/similarity heuristic:
* Aafape umoPn LOVo T XAPAKTNPLOTIKA TOU ZEVOPWVTA.
® AUTO elonyaye bias (mpokataAnyn) kot odriynoe oe opaipa yott dev
eEETAOAE TN OXETIKA oUXVOTNTA TWV TLBAVWY EMAYYEAUATWY

= Base rate neglect bias: o Latpoc¢ katd TN SLayvwoTikr Tou okePn
dev AapBaveL vtodn TNV cuxvoTNTA TOU VOO LATOC AAAQ LOVO
TNV KALVLIKN €LKOVA



AIATNQ2TIKA ZOAAMATA



2UYKEVTPWON Eneéepyoaocia
OEOOMEVV dedopEvVV

[VWOELG KO E¢wtepLkol

de€LotnteC ~ ‘ TTOPOLYOVTEG
ALayVWOTLIKA






Ta opla tnc avBpwrivng amodoonc

" O avBpwrvoc eyKEPGAAOC yLa VO EOTLACEL KATIOU ATIOKAELEL
OTLONTIOTE TOU QTOOTIA TNV TIPOCOXN
®* Mmnopel va ayvoel To mpodavec, av AUTO Elval EKTOC TNG €0TLAC TNC
npoooxng tou
" O avBpwrivoc eyKEPGAAOC EXEL TNV TAON VO KYELLL(EL TAL KEVAY»
* Mmnopetl va «BAEMEL HopdEC TTOU HEV UTTAPYOUV

* Mmnopel var « BAEMELY AUTO TTOU AVALLEVEL vVa. O€L



Biases (MpokataAnyeLc)

" MpokataAnyn elval n Taon va EpUNVEVOULE N va A&LOAOYOUE
o HedopEVA ATIO LAl OUYKEKPLUEVN OTTTLKN YWwVLiaL.

" Karmoloc¢ Bewpeital mpoKaTENNUUEVOC OTAV N KpLon Tou
ennpeadletol oto Babuo mou 6ev pmopel va BewpnBel
OUOETEPOC 1N AVTLKELUEVIKOC OAAQ UTIOKELLEVIKOC

= >Tn OTaTLOTIKA 0 Opoc bias avadepeTal oTIC aduVaLleEC OTO
OXEOLAOUO 1N TNV EKTEAECN TWV KALVIKWY LEAETWV ) OTNV
aéloAOynon TwV AMOTEAECUATWY TOUC, OL OTTOLEC eTnpeAlOVV
OUOTNMOATLIKA TO TEALKO QTOTEAECUAL.



['VWOoLaKEC TIPOOLABECELC QTTOKPLONC

" ‘Otov OL KAVOVEC TNC EUPNUOTLKAC ATIOTUYXAVOUV 1N OTAV
UTTAPXOUV YVWOLAKEC TPpoKaTaANEeLC umopel va odnynBoul e
0€ yvwolaka Aaon.

" To oUVOAO TWV TTAPAYOVIWY TTOU 06NYOUV OE CUYKEKPLLEVEC,
NPOPAEPLUEC ATIOKPLOELC TOU LOTPOU ATEVAVTL O€ LA KALVLKN
Katdotaon ovopalovtal «yVwolake npodlabéoeig» (Cognitive
dispositions to respond — CDRs)



['VWOLAKEC TIPOOLABEDCELC OTTOKPLONC

Anchoring: n mpobiLdBeon va unv aAAalel Kaveic TNV apxLkn Tou eVIUTIWON akKopa Kat adou
AABeL emumAeov mAnpodoplec.

Availability bias: n mpod1aBeon va Bewpel kKavelg meplocodTePO MIBAVEC TIG SLAYVWOELS TTOU TOU
£PXOVTAL OTO LUAAO EUKOAOTEPA.

Base-rate neglect: n mpodidBeon va ayvoel kavelg tnv enintwon evog miBavol Voo UaTOC

Confirmation bias: n mpodlaBeon va avalntd kaveic evdeifelc yia va umootnpiéetl pa
Stayvwon mapd otolxela yia va tnv anoppiel, av kal ta teAevutala elval meploocdtePo LOYUPA.
Diagnosis momentum: oL dlayvwoeLg ou tiBevtal apxlka o eva aoBevr) Telvouv va
«ETUKOAWVTALY LOXUPOTEPQ HECW EVOLApECWY (aoBevelg, mapalaTpLkd MPOCWTILKO,
VOONAEUTEC, ylatpol), LeExpL mou Bewpeital n oploTiky Stayvwon,.

Outcome bias: n mpodiaBeon va avalntd Kavelg Stayvwaoelg ou Ba 0dnNyHoouV 0€ KAAES
eKPAOELC.

Psych-out error: Acadouc¢ attiodoyiag mpofAnuata anodidovtal oe Puylkd vooHuata n
TAPAYOVTEC

Premature closure: OAokAnpwon tn¢ Stayvwotiknc Stadikaoiag evw n Stayvwon Sev €xel
eruBeBalwbel emapkwe — evBUveTAL yLa TTOAAX SLOYVWOTIKA AdON



YriopyeL owtnpla;
Cognitive de-biasing

Consider alternatives

Meta-cognition

Decrease reliance on
memory

Specific training

Develop insight /
awareness

Establish forced consideration of alternative possibilities e.g., the
generation and working through of a differential diagnosis. Encourage
routinely asking the question: What else might this be?

Train for a reflective approach to problem solving; stepping back from
the immediate problem to examine and reflect on the thinking process

Improve the accuracy of judgments through cognitive aids: mnemonics,
clinical practice guidelines, algorithms, hand-held computers

Identify specific flaws and biases in thinking and provide directed
training to overcome them: e.g., instruction in fundamental rules of
probability, distinguishing correlation from causation, basic Bayesian
probability theory.

Provide detailed descriptions and thorough characterizations of known
cognitive biases, together with multiple clinical examples illustrating
their adverse effects on decision-making and diagnosis formulation

Acad Med 2003;78:775



A=IONOI'H2H AIATNQ2TIKQN AOKIMAZIQN



H xyprion Twv SLayvVwoTKWV SOKLLOOLWVAR)

= Aldyvworn vooou
* AlayvwoTikeéc Sokipaoiec uPnAng evatoBnoiag amokAeiovv pa SLayvwaon otav
elval apvnTKEC (PUCLOAOYLKEC)
* Aoklpaoieg uPnAng eldLkOTNTAC Avéavouv tnv mBavotnta piag dtayvwong otav
elval Betikec aAAd Sev BeTouv TN SLayvwon
= XelpLopog acBevouc
* MapakoAouBnon vooou
* Aviyveuvon erumhokwyv Beparmeiog
* AfloAdynon mpoyvwonc
* AfloAdynon evoc Un OVOUEVOLLEVOU QTOTEAECUATOC

= Screening (MAnBuoakog €Aeyxoc)



XQPAKTNOELOTLKA SLAYVWOTIKWY SOKLULOO LU

= AkpiBeLla (Precision)
* H dlayvwoTtikn dokipaoia divel to (bLo amoteAeopa OTAV
emavaAapavetal;
* Intra-laboratory variation (intra-assay vs inter-assay variation)
* Inter-laboratory variation

= Atlomiotia (Accuracy)

* H Slayvwotikn SokLpaola LETPAEL OTL UTIOTIOETOL OTL LLETPAEL;

" ALOKPLTLKN LkavoTnTa

* H dlayvwoTtikn dokpaoia purmopet va dLtakpivel To puoLoAoyLKO amo To
mo.BoAoYLKO;



AkplBeLa Kal aglomiotia

i

Aokipaoia Aoklpaoia
oKPLBAC aAAd OKPLBAC Ka
avaglomotn aglomiotn

Aokipaoia
ovakpLBig Kat
avoéLoniotn




KALVIKO TtpOBANpQ

" [uvalka nAtkioc 20 eTwyv mpooepyeTaL e alyoc oto HefLo
Aayovio BoBpo. Avtikelpevika epdavidel evalobnola otnv
PnAadnon pe maiivdpopn evatocbnola aAAa xwplc cuomaon.

= \WWBC=7.000/pL

" H evawoBnotla tng AeUKOKUTTAPWONC Yo TN OLlayvwaon tng
otelac okwAnkoelditidac etval 70% kal n €LOLKOTNTA TNC €lval
35%

" MNooo mBavo eival n acBevnc va exeL oelo okwAnKoeLoTLoQ;



Join: vevox.app ID: 147-732-489 POLL OPEN

[looo mBavo eivat n aoBevric va EYeL oéela
okwAnkoeLd(tioa;,

. 30%
. 35%
. 70%
. 95%

. Xpewalopoote erunmAeov Oedopeva



[Towo dedopevo xpeLlalOUAOTE;

" Enimtwon voonuatoc:

® Mowa elval n mBavotnta ofeloc okwAnkoelditidac o€ pa yuvaika 20
ETWV UE aAyoc oto 6&EL0 Aayovio BoBpo;



A¢loAoynon tnc a&lomioTioc TwV
OLAYVWOTIKWV OOKLULAOLWV

" EvawoBnota (Sn)

" Edwkotnta (Sp)

" QETIKN KL 0pVNTLKN TIPOYVWOTLKNA a&la
®* PPV, NPV

= Aoyoc iBavodavelac (Likelihood ratio) yla BeTIKO Kal apvnTLKO
QTOTEAEO LA

® |R(+), LR(-)



XapOoKTNPLOTIKA OLAYVWOTIKWY OOKLULAOLWY

Aokipaoio Nat Oxu
OeTIKN AANBw¢ BeTika Weubwc BeTika ZUVOAO BeTIKWV
ApvnTikn Weubwg apvntika AANBw¢ apvnTKa ZUVOAO OPVNTIKWV
JUVoAo VoooUVTWV ZUVOAO LYLWV

" EYAIZOHZIA: aAnBwc Betikd / cUvoAo vVOoOoUVTWV
* Moool andé 6ooug vooouv £xouv Betiki Sokipaoia;
= EIAIKOTHTA: aAnBwc apvnTtikd / cUVOAO LYLWV

* MoooL anod Toug LYLELG £XouV apvnTIKA SoKipaoia;

H eualobnoia tng AsukokuTtapwong yLa tn Stayvwaon tng ofelag okwAnkoeditidag
elvatl 70% kai n edkoTNTA TNG €lvat 35%



Elval xpnolwec n evoloOnota Kat n
eldLKOTNTA;

" H evaloBnola kot n eldkotnta npoodlopilovv TNV mbavotnta
Betikrc Stayvwotikng dokipaoiac AN o eEetalopevog EXEL TN VOOO
(evawoBnoia) r AN o e€etalopevog dev €xeL tn vooo (1-sldkotnta).

® ApvnTLKO amoteAeopa o€ doklpaoiec e uPnAn evatoBnoia amokAeiet pla
dlayvwon

® OQeTko amoteleopa o€ dokipaolec pe vnAnN elOKOTNTA eTLPBEPALWVEL HLLAL
dlayvwon

" Kata tn dtayvwoTtikn Stadkaoia OpwC auto ou BeAou e va
yvwpiloupue elval n mBavotnta umapéng Tng vooou otav n
Slayvwotikn dokwaoia eivatl BTk N apvnTikn (BT N apvnTKA
TPOYVWOTLKN a&la).




XQpOKTNPLOTIKA SLayVWOTIKWY SOKLLOOLWY A%\

Aokipaoio Oxt

Weubwc BeTika

Apvntikn Weubwg apvntika

JUVOAO VOoOUVTWV JUVOAO LYLWV

" QETIKH MPOINQXTIKH A=ZIA: aAnBwg BeTikd / cUVOAO BeTIKWY

* Ndool anod avtoug pe Oetikn dokipacio vooouv;

= APNHTIKH MPOINQXTIKH A=IA: aAnBwc apvntika / cUvolo
APVNTIKWV

* MdooL and avutoug He apvnTIKA SoKLpaoia eivalt VYLELS;



Epwtnua

" ‘Evac aoBevnc pe kolhlako alyoc urtofarAetot oe CT kowlag n
omola elval cupatn pe ofela okwAnkoeLditLoQ.

" H CT kolAioc €xeL evatoBbnola 70% kat eldikotnta 88% yLa tn
Sdlayvwon Tng oéelac okwAnkoelditdac.

" Mola elval n mBavotnta o acBevnC aAuTOC va EXEL Ol
oKwAnkoeLoTtda;



[Meplmtwon A

Oéeia okwAnKoeLditLdOO
CT kotAiag Nau Oxt

OseTIkA 70 100 170

Apvntikn

" EFuaiwoBnota= 70/100=70%

" Edwkotnto= 800/900=88%

" OeTIKA poyvwoTtkn afla= 70/170=41%

= ApvnTikn npoyvwotikn ala= 800/830=96%



[Meplttwon B

| OfelwokwMposdinsa |

CT kotAiag Nau Oxt
OsTKN 7 50 57
Apvntikn

= FualoBnota=7/10=70%

= Edwotnto=400/450=88%

" Otk poyvwoTtkn atla= 7/57=12%

= ApvnTikA poyvwotikn ala= 400/403=99%



Motd n Stadopd HeETAty TwV SO MEPUTTWOEWEAR)

" Kol otic OV 0 MePUTTWOELC N SLayvVwWOoTLK doKLuaolo EXEL TNV
(Ol evaloBnola kat ewdikotnTa

" 'OuwC N BETIKN KAl apvNTLKN TIPOYVWOTLKN aéla OtadpeEPOLV
SPALLATIKA

" AUTO odelleTalL OTO OTL OTNV MPWTN Nepimtwon to 10%
(100/1000) twv géetalopévwy elyav Tn vooo evw otn SeUTepN
Lovo 2,2% (10/460) siyav tn vooo.

" H BgTIKN KOl N OLPVNTLKN MPOYVWOTLKA aio pLag
SLayvwoTtikng dokipaoiac eéaptwvtal ano tnv ENUMOAACHO
NG vooou otov NANOucuo nov e€stalovpe!



O poAoc Tou yLatpou

" O yLatpocC mou apayyEAAEL pLa OLAYVWOTLKN €EETAON «OLALOPDWVEL» TOV
nANBU OO Tov omolo e¢eTaleL:
* Av ecbonpuo(a «Xa)\apa» KpLtrpla mapayyeAlog tng e&eraonq TOTE 0 MANBUOUOC

TOoU Ba €xeL yapnAn enintwon ™mg avalnNToUPEVNC VOOOU ETIOUEVWC N €€€Taon Ba
EXEL YONARN BETIK TPOYVWOTLK aéla

* Av edpapuolel «auoTnpa» Kpttnpla mapayyeiioc 6o cupBaivel to avtiBeto

" Mepimtwon A: O ylatpoc {ntovoe CT kow\lac o aaoBevelc e KOWALOKO

QaAyoc, evaloBnoio oto 6e€Lo Aayovio BOBPo Kot AEUKOKUTTAPWON.
* Enimtwon okwAnkoelditidac 100/1000=10%

" [Mepimtwon B: O ylatpoc {ntovoe CT kowlac oe aaoBevelc e KOWALOLKO AAYOC
Ko evatocOnoia oto 5e€Lo Aayovio BoBpo akopo Kol xwpLc
AEUKOKUTTAPWON.

* Enimtwon okwAnkoelditidac 10/460=2%

2€ €va BaBuo o yLatpog «kabopilel» tnv enintwon tng vooou adou Kabopilel to
HEYEOOC Tou MANBUOoMOUL Mou Ba e€staotel yia pla mbavr Stayvwon



H onuaoio TNC KAWLKNC ELKOVOLC

" Ta emONLOAOYLIKA XAPAKTNPELOTIKA Tou acBevouc (UAo, nALkia) kat
N KAWLKA €lkova (LoTopLko, GuOLKr eEETAON, ATIAEC OLOYVWOTLKEC
SokLpaotecg) elval Ta Kuplotepa otolxela yia tn Stayvwon

* KabBopilouv tnv KAvikr mBavotnta tou voonuatoc (Pre-test probability)
® KaBopilouv tnv emiloyn Twv SLayVWOTIKWY OOKLULAOLWVY.

" OLOLaYVWOTIKEC EEETACELC ATIO LLOVEC TOUC dev BETOUVV OUTE
arokAElouv TN dLayvwon.

® Jmavia pa OLayVWOoTLKN e€etaon Umopel va Beoel tn Oldyvwaon armo pLovn Tng
(xwplc TNV UTAPEN cUPPBATAC KALVIKAC ELKOVOC).

" OL SLaYVWOTIKEC EEETAOCELG TPpOTIOTIOLOUV (auédvouv N HELWVOULV)
TLG KAWVIKEG IO avoTtnTeC yia KABe diayvwon.

® Post-test probability



Oewpnuo Tou Bayes

Post-test odds= (pre-test odds) x (likelihood ratio)

H teAikn mBavotnta plag diayvwong eapratal
amo tnv KAwvikn Tiéavotnta (pre-test probability)
Kal TO AmoTEAETHA TNG SLayVWOTIKNAG doKlpaoilag

LR+ = sensitivity / (1-specificity)



To mapadelypa TnC MVEUOVLIKNC EUPBOANC

" H kAwikn miBavotnta (pre-test probability) mvevpovikng epBoAng
KaBopilletal pe PAON EMIKUPWUEVOUC KAVOVEC KAWVLKAC TIPpOBAEPNC
(Clinical prediction rules) rty Wells score, Modified Wells score, n
Modified Geneva score

" Y& aoBevelc yapunAnc/evdiapeonc KAWLIKAC BavotnToc n avelpeon
duoLlohoyknc tiunc D-dimers ATMTOKAEIEI tTn dtayvwon tnc
TIVEULOVLKNC €UBOANC

" Y& aoBeveic uPnAnc KAWVIKAC TBavoTnTag N N aveUupeon
duoLlohoykng tiunc D-dimers AEN MIMOPEI NA AMNTOKAEIZEI tn
SLayvwon te TVEUOVLKNC eUBOANC

® >e aoBevelc uPNANGC KALVIKNC meavomraq N evOELKVUOUEVN €€€TaON €lval N
CT ayyeloypadia Twv mveupovikwy aptnplwyv (CTPA)

Eur Heart J 2020:41;543—-603



Suspected PE in a patient without haemodynamic instability2

Assess clinical probability of PE

Clinical judgement or prediction rule®

|
Low or intermediate clinical probability, High clinical probability
or PE unlikely or PE likely

D-dimer test
Y v
Negative Positive
! '
4
([ ctpa | CTPA
y | | }
No PE PE confirmedd No PE PE confirmedd
v | |
[ No treatment® ] [ Treatment® ] No treatment® [ Treatment® j
or investigate
furthere

Eur Heart ] 2020:41,543-603



/Aoyoc miBavodaveLac
(Likelihood ratio)

" LR(+): miBavotnTa BeTIKOU OIOTEAECUOTOC O€ VOOOUVTEC/
rmBoavotnta BeTIKOU QmMOTEAECATOC OE€ UN VOOOUVTEC

® LR(+)=evatoBnoia/l-eldkoTnTa

" LR(-): mBavoTnTa apvnTLKOU ATIOTEAECLLATOC O€ VOOOUVTEC/
mBovotnTa apvNTIKOU QTOTEAECLATOC OE UN VOOOUVTEC
® LR(-)= 1-evatoBbnotio/edikotnTo

= Post-test odds=(pre-test odds) x (likelihood ratio +/-)



Nomogram for interpreting

H onuaoio tou LR
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BaolKEC apyEC mapayyeALAC KaL EpUNVELOC
OLAYVWOTLKWY OOKLULAOLWV

" H gppnvela Twv OLAYVWOTIKWY OOKLULOOLWY €EQPTATAL ATTO Ta
NonN yvwota otolyela yLa tov aoBevn (pre-test probabilities)

® Aev uTtapYEL TEAELQ DLlayvVwOoTIKN doKlpaoia

" O KALWVIKOL yloTpol mpemMeL va lval EEOLKELWUEVOL E TN
SLayvwoTLkn amodoon Twv OOKLLAOLWY TTOU XPNOLLLOTIOLOUV

" OLOLayVWOTIKEC dOKLUOOLEC TIPETIEL VA TTapayyEAAOVTAL AV
UTTAPXEL EVAOYN TILOOWVOTNTA TO ATIOTEAECLLA TOUC VAL ETINPEACEL
™ SLaxeiplon Tou aocBevoug



BaolkeC apyeC mapayyeALac Kal EpunVveLoC
SLAYVWOTIKWY OOKLULAOLWY

" Aev npemnel va tapayyeAlovtal SU0 OLAYVWOTIKEC OOKLUAOLEC
TTOU TTOPEYXOUV TIAPOUOLEC TIANPOPOPLEC

" ‘Otav mpemneL va ETIAEEOU LE ETAEV OUO DOKLUOOLWY TTOU
MOPEYOUV TIAPOLLOLEC TANPODOPLEC ETUAEYOUE EKELVN TIOU EXEL
TO LLKPOTEPO KOOTOC N ELval AlyOoTEPO OUCAPEDTN YLA TOV
aoBevn

" O KALWVIKOL yloTpol mpemel va avalnTtouV OAEC TIC TANpodopleC
OXETLIKA UE TO ATMOTEAECMA LLAC OLAYVWOTIKNC OOKLULAOLAC KAl
OXL LOVO TO BETIKO 1 aApvNTLKO ATOTEAECLLAL



Yuumepaopa !

" Mpwv mapayyelAete pLa OLayvwoTikn doKLuoolo EEETAOTE TIOLEC
Ba elval oL EVEpPYELEC OOC OTNV TIEPLUTTWON TTOU N €€€TAON Elval
BETIKN KoL 0TNV MEPLITTWON TIOU ELvVOL apvNTIKN

" Av 0oL EVEPYELEC 0OC Elval LOLEC KaL oTLC SUO TIEPUTTWOELC TOTE N
eéetaon dev ypelaletal!



KAINIKH KPI2H



Elval n latplkn emotnun;

H emiotrun Ke TNV KAOLOOLKN EvvoLla xapokTnplleTal amo

QVATIOPOY WYLLOTNTA KAl akpiBeLa.

H cUyxpovn LaTpLK EXEL ETLLOTNOVIKA Paon (BAOLKEC ETILOTNLEC) KoLl
XPNOLLLOTIOLEL ETILOTNMOVLKEC EPEVLVNTIKEC peBOdOUC.

H ouola OpwC TNC LaTPLKNC €lval n aoknon Tng: n dpovtida tou acbevouc.

* H dppovtida Tou acBevouc elval yepatn anpoonta — oL a.oBeveic dev €xouv mavta
NV nbavotepn dtayvwon!

Ot ylatpotl ocuvexwc Aapfavouyv amodpaocelc o€ eva KaBEOTWC avamOPEUKTNG
apeBalotntac.
® AoBeveic pe tnv (bl Stayvwon dtadepouv anpoBAemnta.

H ermotnuovikr mAnpogopia pewwver adda dev efadeiger tnv aBefaiornra.



TLonualvel «kKAWVIKA Kplon»;

" H ppovtida Tou acBevolg analtel mPaKTkr AOYLKN), TNV —KATA
ApPLOTOTEAN- «gpovnon»:
® EUEALKTN, EPUNVEUTLKN LKavOTNTa Tou divel tn duvatotnta va

akoAovBnoeL Kavelc TNV KAAUTEPN €AoY OTAV N yvwon elvol
CEUUEON .

* ALaPOpPETLKH) Ao TNV «codPlay KoL TNV «ETULOTAUN

= KAWVLKA Kplon elval N EpNVEVTIKA LKOWOTNTA Ttou SiveL T
SUVATOTNTA OTOV KALVLKO YLATPO Vo ETUAEEEL TNV KAAUTEPN
EVEPYELA YL EVOL CUYKEKPLUEVO aoBevr, Baocl{OLEVOC O€ Eva
ETILOTNMOVLKO YVWOolako umtoBabpo.



TL elval LaTpLlkn AoLwmov;

H watpkn &€V elval EMLOTNUN
OUTE TEXVLKN LKOWVOTNTA QAL
N LKOWOTNTO VAL AVOLKAAUTITEL
KOWVELC TIWC VEVLKOL KAVOVEC —
ETILOTNUOVLIKEC APXEC,

KAWVIKEG KATEVLOUVTNPLEG o Doolois
odnylec- epapuolovral o€ Think
£VOL GUYKEKPLUEVO aaBevn).

and the Practice of Medicine

KATHRYN MONTGOMERY
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