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2TOXOL TNC OLAAEENC

» TLelval n attia;

» 2TOTIOTIKA CUOXETLON VS. OILTLOKA CUOYXETLON

» Yrodeiyuarta (povteAa) attiakol dtadoyLopou
» ALTLOKEC TTITEC

» YTOOETIKEC TIPOTACELG TOU « N TIPOYUATIKOU »
» [padika vodeilypata

> «Kplrtnplay attiotnToc

» MeBodoc Baolopevn ota TEKUAPLO — AlATUTIWON
KOlL EAEYXOC OAVTAYWVLOTIKWY UTIOBECEWV
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2TOXOL TNC erdnULoAoyLoc

> JUOYXETLON £KBEONC O€ KATOLOV Ttapayovta (Tpomog
(wNc, dtatpodn, meptBarlov, yovidla) kat epdavionc
VOOOU
» H oTaTLoTIKA OXEON TTOU TtaLpATNPELTOL OE pid
dnuooievon OEV CUVETIAYETOL ATIAPALITNTO QLLTLOLKN
OXEON
» Epunvela oTtaTloTIKNC OXEONC
» ALlTLokn oxeon
» EvaAAaktikn eppnvela (cuotnuatikd opaipata,
OUYXUTEG, TUXN)
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Fig 3 Survival from age 35 for continuing cigarette smokers and lifelong
non-smokers among UK male doctors born 1900-1930, with percentages alive at
each decade of age
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A: Systolic blood pressure
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Figure 4: Ischaemic heart disease (IHD) mortality rate in each decade of age versus usual blood pressure at the start of that decade

Conventions as in figure 2.
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Cohorts

Male health workers (United States)

Male social insurance workers (Finland)
Female social insurance workers (Finland)
Male chemical workers (Switzerland)
Hyperlipidaemic men (United States)
Nursing home residents (United States)

Cohorts combined

Trials

Male smokers (Finland)

Patients with skin cancer (United States)

Former smokers, asbestos workers
(United States)

Male physicians (United States)

Trials combined
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Fig 2 Meta-analysis of association between [ carotene intake and
cardiovascular mortality: results from observational studies show
considerable benefit, whereas the findings from randomised
controlled trials show an increase in the risk of death. Meta-analysis

Is by fixed effects model
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«ATtotuylec» TnC emdnpLoAoyiog

Table 2. Results from Observational Studies of Combined Hormone Therapy and from the Women’s Health Initiative
and the Heart and Estrogen/Progestin Replacement Study.*

Women'’s Health Heart and Estrogen/ Observational Studies
Disease Initiative Progestin Replacement Study of Estrogen with Progestin

relative risk (95% confidence interval)

Breast cancer 1.26 (1.00-1.59) 1.30 (0.77-2.19)

<5Syr 1.157

=5yr 1.537
Colorectal cancer 0.63 (0.43-0.92) NA 0.66 (0.59-0.74)8
Hip fracture 0.66 (0.45-0.98) 1.10 (0.49-2.50) 0.75 (0.68-0.84)7
Stroke 1.41 (1.07-1.85) 1.2 (1.0-14)% 1.45 (1.10-1.92)
Pulmonary embolism 2.13 (1.39-3.25) 2.8 (0.9-8.7) 2.1 (1.2-3.8)117
Coronary heart disease 1.29 (1.02-1.63) 0.99 (0.80-1.22) 0.61 (0.45-0.82)12

Grodstein F, et al. N Engl J] Med 2003;348:645-50
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AuTo mou 6ev emBuUpOU UE Elval:

[2%@4’2 Random Medical News ™,

BN

Jim Borgman, Cincinnati Inquirer and King Features Syndicate, Apr 27 1997

fo
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ALTLOKOC SLAAOYLOUOC: LOTOPLKN avadpoun

» ApPLOTOTEANCG: 4 altiec

» Francis Bacon: emaywyLko¢ StaAoylopocg (induction), amd
TO €LOLKO OTO YEVLKO, ATIO TNV TOPATPNON 0TOUC VOUOUC TG dUoNng

» David Hume: avaywyLkoc dtahoylopoc (deduction)

» Elvol Aoyika aduvatov vo armodeiéoupe tnv aAnbeta n
LN MLOC ETILOTNHOVLKAC Bewpioc (Quine, 1951)

» Thomas Kuhn: to cUvoAo Tn¢ EMOTNHOVIKAC KOWVOTNTOC
kKaBopilel eav pLo Bewpla eival amodekTn N Un

» Bayesianism: kd0e smiotnuovikn Bewpla £xeL pia
UTTOKELUEVLKN a priori iBavotnta va eivatl cwotn N Aabocg
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ALTlo

» Eva ouppav, kataotaon n XapokTneLoTIKO TTov
NPONYELTAL EVOC ATTOTEAEOUATOC (TT.X. VOOOC) Kall
elval avaykallo yLa tnv ekdNAwaon tTng vooou 1 Ko
ETIOPKEC ATIO LOVO TOU yLa TNV ekdNAwaon tNC
VOOOU

» To TIEPLOCOTEPO VOO LALTAL ELVaLL
TTOAUTIOLPAYOVTLKA KOl OVTAVAKAOUV cUVOUAOHO
NEPLPAANOVTIKWY KOl YEVETLKWV TTAPOAYOVIWV
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To UTTOOELY LA TNC «OLLTLOLKAC TT{TOC»

Sufficient cause I Sufficient cause 11 Sufficient cause III

o,

Enapkng autia (sufficient cause): évag mAnpng atttoAoyLlkOG LNXAVIOHOG TNG tabnong,
TO EAAXLOTO CUVOAO CUVLOTWOWV OLLTLWV TIOU Elvoll ETIAPKEG (LKavo) va TtPOKAAEDSEL TNV

nabnon
THE UNIVERSITY OF IOANNINA 3

Rothman KJ. AJE 1976;104:587-92
Mackie L. Am Philosoph Quart 1965;2:245-64


http://www.uoi.gr/oldsite/main.html
http://www.uoi.gr/oldsite/main.html

To UTTOOELY LA TNC «OLLTLOLKAC TT{TOC»

Sufficient cause I Sufficient cause 11 Sufficient cause III

s,

Avaykaio attia (necessary cause): n attio mov mpeEmMeL onwodnmoTte va eival mapovoa
ylo va tpokAnBet n maBbnon (to A ko to B oto mapanavw noapadeyua, m.x. Aolpwén
pe HIV yia avamtuén AIDS)

fel
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To UTTOOELY LA TNC «OLLTLOLKAC TT{TOC»

Sufficient cause I Sufficient cause 11 Sufficient cause III

s,

Zuviotwoa attia (component cause): cupPav R KATACTAON 1] XOPAKTNPLOTIKO TTOU
nponyeitat tng mabnong Kol Xwpic to omoio n mabnon ite dev Ba eixe ocupPel eite Oa
glxe cuUBEL O€ PETAYEVEDTEPO XPOVO LE TNV OAOKNPWON EVOC AAAOU QLLTLOAOYLKOU
pHnxaviopoL (emapkoUc atiag) (m.X. KATVIoUA yLla ovATTTUEN Kapkivou tveULovog)
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To untodelypa Twv UTTOBETIKWVY TTPOTACEWV
TOU «N TIPOLYLOLTLKOU »

» MEtpnon tng EMMTWoNC TG VOOOU OE Evav
nAnBuoo mou oAol eival ekteBelpevol otov

LEAETWEVO TTOPAYOVTA

» MEtpnon tng eNimtwong TS vOoou oTovV OLo
nAnBuaopuo, Tnv 1dla xpovikn EPLod0, KATW ATIO TLC
1Olec ouvobEC ouvBnkec, otav oAoL Oev elval
eKTEOELLEVOL OTOV LEAETWLLEVO TTOpAYOVTA

» 2UyKpLon Twv 6U0 EMLIMTTWOEWV

» MpoBAnpa: pia oo Tig Vo EMUTTWOELG ELVOLL 1N
nopatnpenolun (counterfactual)
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Z —> X —>Y

X

Figure 1 Four causal diagrams used in examples. In all four, X and Y
are the exposure and outcome variables under study
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«KpLTtpLa» aLtiotnTog

» JupBatika, mpoodEpouv YeVIKN KaBodnynon, dev
npoodEpouv anodelén atttotntac!

> Hill AB. Proc R Soc Med 1965;58:295-300
» loxU¢ TnC CUOXETLONC
» Juvenela (emovalappfovopevo evpnua)
» Edkotnta
» XpoviKoTnta
» BloAoyikn dtafaduion
» AAnBodavela
» JUVOXN
» MNepapoatikn TeEkKpnplwon
> Avaloyla
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loxUC TNC CUOYETLONC

» H oxeon petaéL tneg €kBeonc kal TNC EKPaonc eivot oAU
Loxupn
» Mia Loxupn oxeon sivat Alyotepo ribovo va odpetAeTol
o€ UTAPEN CLYXUTLKWV TOPAYOVTWYV ) CUCTNHLOTIKWY
opaApaTwyY
» Aev LoYVEL TAvVTA

» YTIAPXOUV LOXUPOL CUYXUTEC KOIL CUCTNMATIKA opaApaTo

» YTIAPXOUV QLTLOAOYLKOL TIAPAYOVTEC TIOU £(Voill lo0OEVWC
OUOXETIOUEVOL UE piat vOoo (Tt.x. yovidlakol moAvpopdLopot yio
TTOAUTIOLP OYOVTLKA. VOO LLOTOL)
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Y UVETIELOL TNC CUOYXETLONC

» H oxeon peta€l tnc €kBeonc Kot TNS EKBoonC
avayvwplletol o SLoPOPETIKEC LEAETEC, OE
SlopopeTkoUC MANBUGCHOUC Kot HUE SLOPOPETLKEC
ouvoOEC CUVONKEC

» EAAewn TNC OUVETELAC TNC CUOYXETLONC OEV
QTTOKAELEL TNV UTTAPEN OLTLOKAC OXEONC
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Cohorts

Male health workers (United States) —i-
Male social insurance workers (Finland) —
Female social insurance workers (Finland) —_—
Male chemical workers (Switzerland) ——
Hyperlipidaemic men (United States) ——
Nursing home residents (United States) —_——

=

Cohorts combined

Trials
Male smokers (Finland)

Patients with skin cancer (United States) —

Former smokers, ashestos workers ——
(United States) !

Male physicians (United States) ——

Trials combined -
1
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Fig 2 Meta-analysis of association between B carotene intake and
cardiovascular mortality: results from observational studies show
considerable benefit, whereas the findings from randomised
controlled trials show an increase in the risk of death. Meta-analysis
Is by fixed effects model
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Eldkotnta TNC oUo)ETLIONC

» KabBe €kBeon obnyetl o€ pio povo ekBaon

» MaparmAavntiko KpLtnpLo, ylatl pio otia
Utopel va €xel TOAAQ artoteAeopota (TT.X.
KATVIoMO)
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XpOVLKOTNTA TNC CUOXETLONC

» H €kBeon nmpeEMEL va tponyeLtoll XpOVLIKA TNC
ekBoaonc
» ATIOTEAEL TO TILO LOYUPO «KPLTNPLO» ALLTLOTNTOC

» 2 € TIOAAEC TIEPUTTWOELC N XPOVLKOTNTA £lvarl
duokoAo va kaboplotel
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BloAoyikn dtafaduion thc cuoxETonG

» H mapovoia peyaAltepnc moootntoc n 60onc
TNC €kBeonC mpEMEL va cuvodEVETAL KOL UE
neyoAutepn mBavotnta epdavionc EKfaonc
» Nev LoYVEL TAVTA

> Yriopén ouyxutwv

» To povopeva pe oudo dev epdaviouv BLoAoyikn
StaBaduion (m.x. ApKETEC KAPKLVOYOVEC OUOLEC)
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A: Systolic blood pressure B: Diastolic blood pressure
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Figure 4: Ischaemic heart disease (IHD) mortality rate in each decade of age versus usual blood pressure at the start of that decade
Conventions as in figure 2.
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AAnBodavelo TNC CUCYETLONC

» Mo attiakn oxeon Oev MPETEL VO EPYETOLL O
avtiBeon pe tn clyxpovn AMoOEKTN EMLOTNUOVLIKN
yvwaon, Katt BePalwc mou givat EMLOTNUOVLKA
arnopadekto, KaBwc Oev Mpemel va Bewpeital OTL
UTTAPXOUV AOLAUPLOBNTNTEC ETILOTNUOVIKEC
aAnBelec
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[elpapatikn TEKUNPLWON TG CUOYXETLONCG

» Melwon n e€aledn pog EkBeonc os
TELPOUATIKEC MEAETEC O avBpwmouc N (wa
LLELWVEL QVTLOTOLXA TNV EMUMTWON TGS EKBaoNC

» H dlevepyela melpapatikwy PeAeTwy v eival
niovta ePLkTn
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Avaoyla ThC CUOYXETLONG

» Emiotnpovikn TeKUnNplwon aLTLaKnG oXEONG LLE
Baon avaloyec eKBACELC TTOU TIPOKAAEL ot
ekBeon

» AoBevec kpLtnplo

"l
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2XOALOLOHOC «KPLTNPLWV» OLTLOTNTOLC

» Me e€aipeon tnv XpOVIKOTNTO HULOLC CUOXETLONCG,
OAa Ta uTtoAouta «KpLtnpLo» €xouv apdlofntnbetl
» To KpLTpLa Uopet va toxyUouv xwpic umapén
QULTLOKNC OXEONC

> To KpLTpLa UITOPEL val LNV LoyUouv Kat val
UTTALPXEL QLLTLOLKI) OXEON

THE UNIVERSITY OF IOANNINA gﬁ

"l


http://www.uoi.gr/oldsite/main.html
http://www.uoi.gr/oldsite/main.html

ALTLOKOC OLAAOYLOMOC

» To KaBe uTtodelypa altlakol SLAAOYLOMOU KOl TOL € KPLTHPLOY
QLTLOTNTOC £XOUV TTAEOVEKTNMOTA KOL LELOVEKTAMOTA, AAAA UOC

BonBouv va katavonooupue tn Pabutepn dlhocodlkn Evvola TG
attiog

» OL aULTLOAOYLKEC OXEOELC elval oUvBeTec, epdavifouv
aAANAeTLOpAOELC LE AAAOUC TIOPAYOVTEC, ETLPPOEC ATIO
OUYXUTEC KOl CUOTNUATIKO opaApoto Kot StapEpouv o€
SladpopeTIKA Atopa Kot TANBuoUoUC

» O 0pLOUOC LLOC OXEONC WC ALLTLOKAC ATtOTEAEL Lot SUCKOAN
kpLtikn dtadlkaoiol Tov mPETMEL va cuvuTtoAoyilel OAa T
UTTALPXOVTOL ETILOTNMOVLKA TEKLLAPLOL

» H opBotepn mpocEyylon yLa Tov attioko SLaAoyLlopo eival n
SlatuTwaon Kol 0 EAEYXOC AVIOYWVLOTLKWY BewpLwv (TT.X. TALTTOV
KOlL TOELKO OOK)
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[MpooBetn BLPAloypadia

» Rothman KJ, et al. Modern Epidemiology. 37 ed.
Lippincott Williams and Wilkins, Philadelphia, 2008

» Greenland S, et al. An overview of relations among
causal modeling methods. Int J Epidemiol
2002;31:1030-7

» Fahavncg M, et al. Eyxepidlo emdnpuioloyiac.
latplkeg ekdooelc Bnta, ABnva, 2010

» 2napoc A, et al. EmdnuoAoyia . latplkec ekOOOELC
Bnta, ABnva, 2004
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