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Evyapiotieg

Apywd , Bewpd amapaitmto vo gvyaplotiom tov Koplo Kepapida kot tov Kdplo
Nucordov yioo v Ponbeta tovg kot v kaBodnynomn Tovg 6€ TOAALL GNUAVTIKA Kot
d0oKoA , Yo péva , onueion g mruylakng pov . H moAdtiun kabodnynon ko m
dyoyn ovvevwomon pe Pondnoov Oyt pdévo va 0OAOKANPOG® £vav  TOAVTILO
KON UOTKO KOKAO 0AAG Ko va EAYO® emaryyeA LTI, .

Eniong , 6a n0ela va gvyapiomom kot tov wtpd , Kopro Ztepavaxkn, mov pe Bondnoce
pe 0149opovs TOAVTAOKOVG OPOLG TTOL GLVAVINGO Kol gpydotnke pe (Ao yuw vo
etéom oto onpeio mov gmbupovoa . [ToAvtun Porbela eiya , emmiéov , and TOLS
¢eidovg pov Idvvn ko Kpvotoddio , mov pe PBondnoav oty gdpeon mnydv Ko
EYKUKAOTOLOELDV.



IIporoyog

H mopovoa epyacia , anoteleite amd T oYOAOCUEVT] LETAPPOCT] KOl TO YAOGGAPL
opov tov TEYVIKOL Kewévov <<EEG Characteristics of Adolescents Raised in
Institutional Environments and Their Relation to Psychopathological Symptoms >>.

Amo Vv apyn 1oV omovd®dv pov oto Iovio Ioavemotuio pe evorépepe n TEXVIKN
HETAPPOOT TEPIGGOTEPO OO T AAAA €101 . TO YVOOTIKO AVTIKEILEVO LLE TPOGEAKVE
KO TAVTOTE OAOKANPOVOVTOS LI EPYOCTO TEYVIKNG HETAPPOAONS , £PPIOKA TOV £0VTO
LoV 70 OAOKANP®UEVO GE eMimedo Yvdoemv . Ot SLGKOAIEG TOV avTIETOTIC® KOTA
TV €KTOVNON Ui TETOWOL €id0Vg peTdepacons dgv pe Kovpalovy oVTe HE EXOLV
etdoet moté oto onueio oamoyonrevong . AviBétwg , t0 Bewpd TPOKANOT Kot
gpyalopor oKANPA yio vo TETOY® HETAPPAGELS TOV UTOPOVV VO, YIVOLV KOTOVONTEG
amd TOVG TEPLGGATEPOVG AVAYVAOGTES .

To Wiaitepo oToryelo TG TTVYLOKNG £fvorl OTL TO KEILEVO avaPEPETAL GTOVS EPNPOVG
mov  €ovv  peyoA®ocer  oe  wWpvpoata . Ta  yopoKTNPOTIKA  TOV
NAEKTPOEYKEPOAOYPAPNUATOV TTOV 0vOADOVTOL TOPOVGLALOVV LEYAAO EVOLUPEPOV .

Ot eprocdTepol Bewpovpe mmg Ta Tondia Tov EYovv avoTpaeesl amd Wpdpata 1 ard
avad0oyES O1KOYEVELES TTOPOVGIALOVY YLYOAOYIKE TPOPANLLOTA KOt 0moTEAOVV KivOuvo
YL TNV oppovia TNG KOWVOVING HOG. TNV TPOYUATIKOTNTE , aVTOG NTov 0 Pactkdg
AOyog mov emédela avTd TO KEIPEVO . OedPNoa TOG Ol YVMOOEL LaG 6€ aVTd To Oépata
elvar edMameig , Byalovpe avbBaipeto cvumepACUOTO KOl €V TEAEL KOTAANYOLUE V.
yopaxtnpilovpe afdopa po peydan, dSuotuyag , opdda avipormv. H epyasia avtn ,
mov givol Paciouévn oe €pevveg , Epyetal va dmGeL ototyeia mov Oa dpmTicovy
oxetikd pe to {Rmua . OAlot ot épnPor , gite peyoropévol oe WpLUOTL gite pE TIC
id1ec Tovg TIC 0KOYEVEIEG TTAPOVGLALOVY GLUTEPIPOPES OV OMOKAIVOLV Omd TNV
apuovie Tov ocvotiuotog . H  épsuva  péc® TV YOPOKTINPIOTIKOV TOV
NAEKTPOEYKEPAAOYPAPNUATOV delyvel aKPIPADC TOLEC TTEPLOYES TOV EYKEQPAAOV Kol
moteg LAOVES £YOVV EMNPENCTEL OO TNV AVATPOPT] GE WOPVUATO . ZVYKEKPIUEVO , GTOVG
wpvpaTomomueévovg Epnpovg eivar mo mbavd va egpeaviotel kotdOAyn kot
HETOTPOVUATIKO OTPEG , Y®PIg OUMS va onpaivel 6Tt amokieieTon avtd va couPel Kot
o gpnPovug mov eivor peyoropévolr and touvg yoveig tovg . Emiong , 1o dyyog tov
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ATOYMPIGHOV , OIS Elvarl A0Y1KO, elval ApKeETA GLUYVOTEPO GE EKEIVOLG TTOL £YOVV 11ON
Blooel v amdppiyn Kot £X0VV TPOVUATICTEL OO QLT V.

H yvoon etvar {otikng onuaciog . To 6épa givor dtaypovikd kot apopd Eva gvphd
QAGLLO KOWVOVIKOV TpoPfAnudtov . H yoykn vyeila , glte avt apopd otoug epnoug
elte oe AGAlec kowmvikéG opdoeg mavto Oo amacyoiel . Edyopor avtd 1o
petagpacpévo Keipevo va Ppebel ota xépla avBpdrmv mov vo £xovv v Tpodidbeon
Kot TN 01dBeon va pabovv .

Kvpwo Zopa
TA XAPAKTHPIZETIKA TOQN HAEKTPOEI'KE®AAOTI'PA®HMATOQN

(EEG ) TQN E®HBON IIOY EXOYN MET'AAQXEI XE IAPYMATA KAI H
XXEXH TOYX ME TA YYXOITAOOAOT'IKA XYMIITQMATA .

[Tepiinym

Ta modd mov érovv avatpaesl ce WOpLUATO TAPOLSLALOVY GLVAIGOHNUATIKES Kot
YVOOTIKEG TOpevEPYEEG , KaODG emiong Kot oAAayéc otnv avatopio Kot v
Aertovpyio. OPIGUEVOV EYKEPAMKAOV TEPLOYDV , OM®G O TPOUETOMOIOG PAOLOGC.
Q61660 M YVOON TOV HOKPOTPODEGUMV OTOTELECUATOV TOV TOPEVEPYELDV
TOPOUEVEL OTAVIO. XZUVEMMG, OLT 1 HEAETN OYEOIIOTNKE YO VO GLGYETICEL TIG
eAoukég  mAektpoeykepoaroypapikéc (EEG) tic yuyomaboroyikég mapapéTpoug
AmoxtOnke HAektpoeykeparoypapikn npepia and 10 Wpopartorompuévong kot 10
un WpvHATOTOUEVOVS £PNPOVS , KO QVTO CYETIGTNKE TAPAUETPIKA LE TNV EVTOOT
TOV CUUTTOUATOV NG KotdOlyng , NG oTapayns MUETATPOVUOTIKOD  GTPES
(PTSD) kat tov dyyovg . To amotedéopata £6g1&av OTL | OUASO. WOPVUATOTOUUEV®V
épnPov  mapovcioce vymidtepoug Ogikteg koTAOAWNG , dyyovg kot PTSD,
ovvodevdpevol and yaunin oyxetikny woyxd ( RP) ot ypnyopes Coves , vynan
dpacTNPOTNTA TG apYEG (DVEG OTIG LETOTIKES TEPLOYES Kot LyNAdTepN alpha2 RP
oe ypovikég meployés. EmumAéov, m opdda wdpvpatomomuéveov epnfov  £oeiée
vynidtepec ovoyetioelg EEG petald tov petomoiov neploy®v, aAld xopnmAotepeg
ovoyeticelc EEG petald tov mpopetomiaioy, PPeEyUOTIKOV Kol XPOVIKOV TEPLOYDV
g Covng Yappo . AlTIGTOGAUE EMIONG GLUGYETIGUOVS LETAED TV TOPAUETPOV TOV
EEG ka1 tov yoyomaBoroyikdv Badporoyidv. Avtd ta evprjpata tov EEG prmopovv
va cuppdrovv ot Bertioon g Katavoénong Tov TpOTOV e TOV 0moio T0 GyY0S TOv
napotnprOnke vopig ot {on PUTopel va ETNPEAGEL TNV AVATTLEN TOL PAOLOV KOl TAG
avtd pe TN oEPl TOV Pmopel Vo TPOoSBESEL ToL ATOU VO AVATTOEOLY YUXLATPIKES
nadnoceic.



1.I1péroyog

[dpvpatoromon opiletar wg 0 MEPLOPIGUOG €VOG TOOOD GE OMOLUONTOTE UEYAAN
EYKOTAGTOON GLYKEVIPOUEVNG QPOVTIONG OTOL 1 24P EMAYYEALOTIKY ETOTTELD
VTOKOOIGTA TOV POAO TMV OIKOYEVEINK®DY (POVIIGTMV. L€ ALTO TO HOVIEAO TTOLOIKNG
aVOTPOPNG, T TOOLA Kol 01 EPMPOL TOPAUEVOVY GE YDPO KAEIGTOV 1| TEPLOPIGUEVOL
yopoktnpo (OnAadn, kouio emaen pe owoyéveln 1 Kowotnta) . Eva koo
YOPOKTNPIOTIKO TNG WOPLUATOTOINGNG EIVOL 1) YEVIKT GTEPNOTN GE SLAPOPOLS TOUELG
TOV T, TOOLGL LITOPEL VO VITOPEPOLY , OEGOUEVOD OTL 1] TOGHTNTO KOL 1] TOLOTNTO TNG
J1€yepong eV AVTOTOKPIVOVTOL GTIG EAAYIOTES TPOSLOYPOUPES TTOL OTTALTOVVTOL Y10, TNV
enitevén Poaokng avantuéng . [pdypott, pepcég avagopés deiyvovv 0TL 1O eninedo
déyepong elvar avemapkég yia T PEATIOT avATTLEN S10POP®V GLVAIGHNUATIKOV Kot
YVOOTIKOV AEITOVPYL®OV . AKOUA XEPOTEPO, QLT 1| OTEPNON UTOPEl v EMOEVOGEL
TIG GUVETELES TOV GyYOLG OV TA TOLOEL AVTA UTOPEL VO VIECTNGAV OTIS OIKOYEVELES
TOVG.

[Ipdopata, opiouévol GuyYpaPEls avePepay OTL TO LOPVUATOTONUEVO TodOLd Etvat
TO EMPPEN GTNV OVOTTUEN OPIGUEVOV YUYLATPIKOV KOTAGTAGE®Y GTO UEALOV,
CUUTEPIAOUPAVOUEVOV  CUUTTOUATOV — JlTopoyns  EAAewyng  mpocoyng  /
VREPKVNTIKOTNTOS ,KatdOAymg kot dyxovg . Ilpdypati, pepwésg mpomyodueveg
peAéteg dmuovpyncav v Vmapén vOog GuVEPOUOVL GE avTOV Tov TANOLGHO 7OV
pipeitan ™ didyvoon tov ovtiopol . Avti 1 Tpodidbeon oyetiletan pe v Tapovsio
OALOIDGE®V GTNV OVATTLEN OPICUEVOV PAOLMOMY TEPLOYDV KOl TN dcHVOEGT TOVC.
Ot TpOdpOLOL, Ol BPEYUATIKOL KOl OL YPOVIKOT PAOUDOES, Y0 TOPAdELY LA, EXOVV Oei&el
olec TG avamtuélokéc aAlowwoel. Emiong, m ovvoeociudtTo  pETOED TV
TPOUETOTIIOV Kol TV oTicthwv eLoO1wd®V meploydv amodeiytmre 6t dAlale og
peta-wpopatorompuévae modtd g Povpaviag (LEC® TOL GKOUTTOL OKOV KOl TNG
AVATEPTG SOUKOVS OEGUNC)

Eivor yvootd o6t m emopkng eykepaAiky Aewtovpyio e€aptdtor  amd TO
GUVTOVIGUEVO £PY0 TOAADV EYKEPOAK®OV dopdV . 2g ek TOVTOV, £ivol CTUAVTIKO Vo
eetaotel n Asrtovpywkn oOlevén M omdlevén petald tovg. ‘Evog tpodmog yuo
PHETPMON NG E€YKEQPOAKNG  Agovpylkdtntag eivor M Kataypoey NG
nAextpoeykeparoypapikng opactnpotros (EEG), o texvikn mov mpocepipel 6Toug
EPELVNTEC OpKeETE TAcoveKTNUOTO, KoODG eivor pn emepfotikn xor epappoletal
ebkolo oe BeopobBetnuéva mepifdArovia  emewdr] OV amOLTEL  €PYOCTNPLOKO
neparirov. H oyetikn oy (RP) elvar évag deikng g avaioyiag 1oyvog o€ o
ovykekpipévn Lovn ocvyvotNtov oe o dgdopévn B€om mAektpodiov, Evd Ot
avaivoelg Louoyétiong (R) tov onuatov EEG kabiotobv dvvatd tov mpocsdiopiopd
0V Pabpov cvyypovicpod culevéemg 1N AelTovpyKoh cvYXpovicpoy peTalh 600
EYKEPOUAMK®DOV TEPLOYDV.



Xe oyéon pe Tig emdpdoelg g Wpvparonoinong oto EEG, ot McLaughlin et al.
kataypdonke mn opactmpomrte EEG tov moudidv nikiag 6 - 30 unvov mov
aVaTPAPNKOV GE W0PVUATH KOl cVYKPIONKE pe T detypata eEAEYYOL NAIKING Kot GUAOL
TOL GLUUETEYAV GE KOWOTIKOVG GLUUETEXOVTES. AlomicT@oay OTL, GE GUYKPILON WE
TOVG GUUUETEXOVTEC OV glyav avatpa@el amd TIC PLOAOYIKES TOVG OIKOYEVELES, TO
Wpovpatomompéva Tondtd elyav youniotepn oxetikn woyv (RP) oty diepa (ovn kot
vynAoTepn oxetikn 1oyb ( RP) oty Onta {dvn oTIg LETOMIKES, YPOVIKES KoL VIOKES
TEPLOYEG  *OMOTEAEGLOTO TTOV VTOONA®VOLV KabvoTtépnon oty opIiLaven Tomv
eAo1dv. TTaporo mov ta moudld mov peEYGA®oOV G 1WOPVUATO TAPOVCIALOVY TO
éviovo ocvumtopato dyyovg ko Katdbiwyng, n RP dev oyetiCeton pe avtég Tig
yuyomaboroyiec. Ilapopoln amoteréopoto omd TIG ocvyvotnTeg GAPo Kot Onta
Bpétnkov mtaloadtepa o€ pia peAétn mov de&nyon pe mapopoto deiypo vTd TAPOUOLES
ouvOnkeg, maporo mov N epyacia Pprke eniong youniotepn RP o cuyvotta frita
OTIS WIOKEG TEPLOYEG TMV  1OPLUOTOTOMUEVOY ToUdldV. XPNOIUOTOIDOVINS &Vl
TaPOUOL0 TPMOTOKOAAO, ot Marshall k.4 agloldyncav dVo opdadec Tadidv nAkiog 42
UNVOV, £voL 0PV LATOTONILEVO KOl TO GALO GE avadoyn owoyévela. AlamicTooay OTL
avdBeon empédelag oy avadoyn epovtidoa oe pkpdtepn niio SNAMON TP TOVG
24 pnveg ) ovoyetiotnke pe Vv owénuévn oy GAQO , TN UEIWUEVT] GLGYETION
LETOTIOI0V —KEVIPIKOV KOl PETOTIOI0V Ypovicpod ot {dvn QAo Kot petopévn
ovoyétion petomaiov — kevipikov EEG oe Prta {ovn . Avtd 1o otoryeia
VTOSEIKVOOLV OTL 1] ovadoy| TEPIAAUPAVE VELPOPLGIOAOYIKES OAAAYEG GTO KEVTIPIKO
VELPIKO GUOTNUO GE TOUOE OV Elyov TPONYOLUEVMS Wpvpatomondel Kot OTL M
€KTOOT OVTAOV TOV 0AAAYOV eEapTioTaV €v péPeEL amd v nAkio g tomofétnong
oTNV avVadoYN.

Avtd ta evprpota tov EHE mov avageépnikav yuo ta idpopatorompuéve ool
Ba pmopovcav va cuvdebovv pe YuxomaBoloyikd TPOPANUATO GE HETOYEVECTEPO
otad ¢ Comg. Optopéves yoylatpikés aoBévelec, OT®MG 0 OVTICUOS, OCNUEPQ
amodidovtal, Bewpntikd, otV EAAElYN GVUVOEONG UETAED TOL TPOUETOMOIOV PAOLOD
KOl TOV SpOpmOV QAOIOMIMV KOl DTOPAOLOMOMV TEPLOYDOV KOl UE TNV TOPOVLCIi
vynAdtepng OMta kot yoauniotepng dieo oyxetikng wyvs ( RP) . Qotdco, ot
npoavapepbeiceg peréteg xovv deEaybel e WpvpaToTOMUEVA TOLOLE TPOGYOMKNG
nAKiag 1 woudud oxoAkng nAkiog, £étol an’ 6co yvopilovpe Kavéva €pyo dev €xel
a&oroynoet puéypt otiyung tig aAlayéc tov EEG og wwpvpatomompévoug epnouvg 1
dtepevvinoet v mHavR TOVG GLOYETION HE TIS OAAOYEC O1dbeong mov ocuvyva
EKONAMVOVV 01 OLADES OVTES.

Oeopodvtog 0Tl 1 SlpOpPe®on TG O1dbeong e€aptdTorl amd TNV OKEPOLOTNTA TOL
TPOUETOTIAIOV PAOLOV KO TI) AEITOVPYIKT CAANAETIOPACT) TOL UE GAAEG GUVOEDEUEVES
TEPLOYES TOV PAOLOV Kol OTL 1) WOPLUATOTOINGN EYEL GLUGYKETIOTEL e GLVOLGONUATIKES
petaforéc ota Toudld, 0 OKOMOG TNG MOPOVCOS UEAETNG NTAV VO GUGYETIGEL TNV
TPOUETOTIKN, dpacTNPLOTNTA pe YUYOTa00A0YIKA GUUTTMOUOTO, ce
WpupaToTOMUEVOVNS EPNPOVG 0 GUYKPLoT e EPNPOVG OV £XOVV eKTpaPEl amd TV
KowotTOo.



2.ME®OAOX
2,1 ZYMMETEXONTEZXZ

Ot ovppetéyovieg Nrav 10 €pnPot dvdpeg mov di€pevay 6€ WOIOTIKA 1 KPOTIKA
xopnyovueva opeavotpoeia (WWpvpatoromuévor Epnpot, IA), ol omoiot cuykpibnkay
pe 10 épnPovug mov dev elyav Wpvpatonombet (NIA). Orot ot coppetéyovreg frov
de&loyelpec, nukiog 13-16 etdv, yopilc Kopio TPEYOLGA VEVPOAOYIKN N WYUYITPIKY
Oepancio. Portovoav o devtepofaduio 1 koleywokd eminedo elyav 1Q > 70 o6mmc
extunOnke oamd ™ ovvtoun popen tov Wechsler Intelligent Scales o eiyov
QLO10A0YIKEG PabpoAoyieg Yoo TPOCOYN Kol GLYKEVIPMOT O UETPATOL OO Lo
urotopia wonavikig Yhwocsag tov ovopaletar NEUROPSI AM . Ta kpuripra évtagng
v peAétn frav ta eéng: 1) 0t ot 1A coppetéyovieg elyav {noet mévo amd to 75%
¢ LG Toug 670 dpupa Kot 2) ta dropa g opdoag NIA eiyav {Roet oAOKANpN T
oM ToUg 6TV OKoYévewr pe tovg yovels tovg. Ocov agopd v wotopia tov A
GUUUETEYOVTOV , amoKTNONKe TPOSPacn ota apyeio Tov kabevdg ota Kpatikd dpyava
nov givor vrevBuva yro TV Tpootacia Tov avniikmv. EEetdomkav eniong £yypooa
ota Wpvpata 0mov Lovsav. Avtd (oG ETETPEYE VA OAMIGTAOCOVE OTL KOVEIG dgv £xel
VROGTEL GEEOVAAIKT] KOKOTOINGT, dAAL TPy amd TNV €i6000 Tov G610 dpLua, TOo 50%
elye méoel OOpa copatikng Pilag, to 40% eixe vrootel ELGIKN TOPAUEANGT KO TO
10% elxe Prodoel yoyoroywkn Bia. Emiong, 600 and avtodc rafav aviikatadmtikd
eappoko (oeptpaiivn 1 eAovo&etivn) ™ otiypr| g a&loAdynong.

Ocov  agopd t0UC amokAewopos, 4 Wpvpatomomuévol  €pnpor  dev
ocoumePIMEONKaY oV TEMKN avAALoT AOY® VIEPPBOMKDOV OVIIKEWEVOV OTIC
nxoypaonoelg EEG. Ot cvppetéyovteg g A mpocelodncav and 4 dapopeTikd
wpopato mov gopgvovy oe 3 kpdtn oto Melwo, pe dueon mpdokinomn ond Tov
avtiotoyo kOpo tov. Olo to Wpvpate KatoywpHOnKov cOUEOVE LE TOVG
Me&wcavovg Kavoviopotvs Ymnpeowwv Ilapoyng Bonbeiog yioa oo (Nom-167-
SSA1-1997), ot onoieg eEacdAlav OTL 01 GTEYUOTIKEG, EVOVUOATIKES KO SOLUTPOPIKES
avdykeg TV €pnPov Kot ot vanpecieg vyelng Bo KAAVTTOVTOAV TANPOS EVEO
ovppeteiyav oto Tpdypappo. MOAG 660nKe ddga amd TOVG YOVEIG 1] TOVS PPOVTICTEG,
TPOYPUUUATIOTNKE EVO pAVTEROD Y10 TNV EPOPHOYN TOV YVYOUETPIK®OV e€etdocwy. H
opdoa paptHp®V TPOooANEONKe amd TO YLUUVAGLO €vOG Oomd TO. 10100 KPATN KO
TPOSKANONKE HEGH EVNUEPWOTIKNG GLVAVTNONG HE Toug Yovelg e Kdbe épnPog amd
™V opdada eréyyov (el o€ HoL TUPNVIKN OKOYEVELX Kol OgV TOPOLCLAlel Kavéva
onudotl kakopetoyeiptons. Ta dtopa kot T@V 600 OUAS®V TOVTIGTNKOV COUP®VO LE
mv NAkio kot to amoteléopato 1Q. H perétn ypeidotnke éva ypovo yu va
oAokANpwBel Tepinov.

H peiétn d1e€nydn oe dvo cuvedpieg. Katd tn didpkeia g mpmdTng cvvedpioong,
EPAPUOCTNKOAV Ol EEETACELS TPOGOYNG, SVYKEVIp®ONG, 1Q, katdOAiwymg, dyyxovg Kot
PTSD. Oleg ov eyypooéc EEG mpaypotomombnkav otn de0tepn ovvedpia otn
ypopun Bdong pe avorytd ta pdrtio.
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Oleg ot 01001Kac1eg TOV EUTAEKOVIOL GE OVTO TO TElpapo eyKpidnkoy omd v
Empory HOwme ko Aeovroroyiag tov Idpduotog ovuemve HE To TPOTLTO
deovroroyiog mov kobopiomnkav ot Ataxnpvén tov Elcivit tov 1964. Olot ot
CLUUETEYOVTEG €00V TN GVYKOTAOEST TOoVg TPV amd TV €vtasn. Ta dnpoypaeikd
YOPOKTNPLOTIKA TOV detypatog cuvoyilovtol otov mivoka 1.

2.2 ATAAIKAZIA

Ot eyypagéc EEG eAebnocav oe oktd moapairayég tov AeBvovg Zvotuoatog 10-20.
Ta nAextpddio TomobetOnKav ce meployég mpopetwmioiov, petomaiov (Fpl, Fp2)
kot omsBomrdywov (F3, F4) xou oe ypovikég (T3, T4) wou Bpeypotwcés (P3, P4)
nepoyés . H nyoypaenon EEG dujpkece yio 3 Aentd pe VTOKEIUEVO GE KOTAGTAON
npepiog pe ovorytd to patio. OAeg ot TapaAAayEc TOPATEUPONKAV GE GUVOEIEUEVOVS
AoPovg avTiov pe 10 NAekTpddio yeimong tomobetnpévo oto pétomno. Kataypdenkov
NAEKTPOOPOOAOLOYPAPTLATO Y10l TOV EVIOMICUO  OVTIKEWEVOV KIVIONG HOTLOV
YPNOYLOTOUDVTAG LOVOTOAKT dtdtaln pe niektpdoln tomobenuéva 610 e£mTEPKO
KOVIKO kol Tov dvo potiov. Ta onuota EEG evieyvnkov ymoewokd pe ymeloxo
evioyvt] Neuroscan-Nu Amps (Compumedics Neuroscan), pe o¢idtpo EEG
pvOuopéva o 1 wou 50 Hz. H odvBetm avtiotaon ywo ta miektpodwe EEG
dwnpnnke kdtow and 10 kV ypnoyomoidvtog NAEKTPOSo YADPLOVYOV APYVPOL
Neuroscan (Compumedics Neuroscan).

[Tivaxog 1. Anuoypagikd xopoktnplotikd tov cvppetexydviov. O mivakog avtdg
OAVTITPOCMOTEVEL TAL  YOPOKINPOTIKE TV wWpvuatotompéveoy (IA) kot mwoté-
Wpopatoromuévav (NTIA) epnfov mov ypnoomomonkay yio va Touptdlovy HE Tig
dvo opddes. 1Q: evpung mriko (Hécog + Tomikd opdiua: M £ SE).

Aoy g ABopve IA(n=10) NIA(n=10) Zuywpioatg Cobers d
M SE. M 5.E t P
Hosin 148 +1.033 141 20738 174  0.098 0.379
I 889 +1407 850 B2 075 046 0.174
Mwec 1bpupetoToin o, 1539 +17.09

Ta onpata EEG kotaypdenkoav tavtdypove 6€ £vav DITOAOYIGTH YPNCULOTOIDOVTOG
10 Tpoypappa Aoyopikod Scan 4.3 (Compumedics Neuroscan). Ot emoyég tov EEG,
ol omoleg avayveploTNKaY OMTIKA ¢ HOAVLGUEVEG amd Tov B0pvPo, apalpédnkav
yewpoxivnta pe to tpodypappa vroroylot] CHECASEN . OAa ta poivopéva tpuqpoto
eCaleipOnkav. Apydtepa, TO MAEKTPOEYKEQPAAOYPOPNUATO OVOAVONKAY LE TO
npdypappo vroroyiot| EEG Bands , 10 omoio apyiké vwoldyice Tov LETOGYNUOTIOUO
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Fast Fourier og entd (dveg ovyvotntov: 6ékta (1,5 - 3,5 Hz), 09ta (3,5 - 7,5 Hz),
droal, droa2 (10,5-13,5 Hz), prtal (13,5-19,5 Hz), Prta2 (19,5-30 Hz) kot yéppo
(31-50 Hz). O taydg petacynuationdc Fourier ko m oyetikny woyvg EEG (RP)
aroktnOnke pe avérvon 0,5 Hz and 1 - 50 Hz yo k60e coppetéyovra. Ltn cvvéyela
VTOAOYIGTNKE TO QAU GLGYETIONG (1) PACEL TNG AVTOGYEIING KO TOL SLOPAGLOTOS
TOV SNUATOV Yio TNV Topayoyn THavV petaéd -1 ko +1. Ta pdopata cueyétiong o
0 xobBvotépnon eaebnoav ywoo kKabe OV CLYVOTATOV YPNCUYLOTOIDVTOS TULES
mAdtovg pe 1t Pondeln cvvieheot®v pong mpoidoviog Pearson yu vo AngBovv
EVO0EIGPOPIKOL Kot O100pomoTIKOl CLGYETICHOT HETAED TOV TTapAyDY®V oTo 0e&ld
(Fp2, F4, T4, P4) ko apotepd (Fpl, F3, T3, P3) nuiooeaipo. Ov tuéc RP
LETOTPATTNKAV GE AOYAPIOUOVS, VM Ol TIUEG GLOYETIONG UETOCYNMUOTIOTNKAY OF Z-
scores tov Fisher yw va mpoceyyliotohv G€ KOVOVIKN KOTOAVOUN TP omd TN
deEaymyn ¢ otatioTikng dwdikaciog. Ot vmoAoywopol g Podporoyiag Z
Baciotnkav oe pepovopéveg Badpoioyieg.

2.3 Métpa

Epoappdotnke n wonavikn exdoyn mg anoypagns Néwv pe kotddiwyn (CDI) . Avty
etvar po K ipoka 27 ototyeimv mov meptypdeet To. CLVUIGONUOTA 1] TIG CKEWYELS GTOVG
epnPoug katd T dVO mponyovueVveS EfOONAdES TOL TyeTilovTon pe TNV KatdOAlwym 1
™ dvcopukn Satapoyn. H popen tov anavimoewv Poaciletan og kiipoka tov 1,2,3
avAoyo Le TV €KTAoT TNG KATAOAYNG TOV aVTAVAKAATOL GTNV ETIAOYT HOG OO TIC
3 emAoy£g amdkplong Tov TPOSPEPOVTAL Yo Kabe €100G. m.y. éva otoryeio delypaTog
mapovotdlel ovtéc Tic tpelg emaoyes: "Eipon omdvio Avmmpévog” 1), "Efpor cvyvé
Avmmuévog" 2) kou "Eipor mavro Avmmpévoc" 3). Avtn n kAipoka aglodoyel €va
ocuvolMkO okop mov Paociletor e VO vmo-TouEls: dvogopio Kol YOUNAN
OVTOEKTIUNON. ZNUAVTIKY KAVIKY cupntopotoloyio pe féon tn cvvolkn KMpoko
Kot T1g dV0 vokAipakeg Bewpeitan 0tav o1 fabporoyieg etvar 65 1) vYNAOTEPES.

H 1omavikn exdoyn khiipoxog dotapoyng HETOTPOVUATIKOD OTPEG TOV TAOI®MV (
SPSS) ypnowomomnke 7y TOV TPOGOOPIGUO TG TOPOVLCING  OOTAPOYNG
petatpovpatiokov otpes ( PTSD ) . H xMpoka oot Paciletor oto dtoyveoTiKd
kpumpw tov DSM-IV-TR kou amotereiton and 17 epoTOES TOV ATOVIOVTIOL GE
KMpoka 1 - 4 Likert, avéloyo pe T cLYvVOTNTA TOV CUUTTOUATOV. ZOPUPOVO LE TO
DSM-IV-TR, n mapovcio. PTSD Aaufdavetor vadyn o6tav tovidyiotov 1 coumtopa
EMOVEEOMTAMGHOY, 2 CLUMTOMOTO OEYEPONG Kol 3 CUUTTOUATO  OTOPLYNG
eppaviotnkav tov mponyovuevo pnva. To PTSD Bewpeiton 6t1 vmbpyer pe v
eupavion 3 ovumtoudtov oty KAipoka Likert. Ta dropo moapoxivodvior va
vrodeiovy edv giyov KAmolEg CKEYELS TIC TPONYOVUEVES OVO EROOUASES CYETIKA LE
omolodNmote ayYOTikd copuPdv and 1o mapeldov tovc. Ot amavtioelg tomov Likert
anyaivoov and "[loté" oe "9 @opéc M mepiocdtepo”. T va efetaotel edv €vog
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OLUUETEY®V Elxe KAVIKA onuavTikd cvuntopoto e PTSD, énpene va aviamoxpiBet
OTO TOPOTAVE® KPITNPLOL KO VO GUYKEVTIPAOGEL TAve omd 24 Babpovg.

H «Mpoko avnovyiog tov  moudidv  Spence-lomavikny  éxdoon  (SCAS)
xpnoporomOnke yia va ektiunbei 1 coPapotnta TOV CLUTTOUATOV AYYOVG GE GYEOT
pe ) dwatapoayn Gyyovg omwg petpndnke amd 1o DSM-IV. Avt) n KAipoka agloloyet
po cvvoAlk Padporoyio mov PBaciletar o 6 vIOTOUEIS AyYOoVS, SNANON: YEVIKEVUEVO
dryyoc, movikd / ayopapofio, Kowwvikn eoPia, dyyog amoympiopol, YoyovoyKooTiKn
dwTapayn Kot oo copatikov tpovpaticpov. H kiipaka mtapovsialel 44 dnAmoelg
omwg "eoPapat To okotdadt" 1 "eofduat av gipatl pokpld and Tovg yoveig pov", oty
omoia {nteitan amd To ATOMO. VO ATOVIGOLY GE U0, KAILOKO ToL Kupaivetal amd
"TToté" o¢ "Ilavta". Enuavtikn KAMvikny cvountopatodoyio Osmpeitar yro fabporoyieg
65 Kot avo.

2.4 ANAAYZH

Onwg  avaeépOnke  mopamdve, 1 teEMkn  ovélvon  mepeAdpPove 10
Wpovpatoromuévoug kKo 10 pn wpvpatorompévovg eprifove. Aenydn t-test yio
yoyomaboroywkés  Pabporoyieg  peta&d  opddwv.  Xtc  avoivoelg  EEG
npaypatortomOnke t-test yio 11g Tinéc RP kdbe miektpodiov mov katoypdenke oe
ké0e Covn ovyvomtov. H {dww avéivorm ypnowomombnke o11g doKacieg
ovoyétiong yw  «kdBe  Cebyog evoombepatikav  (Fpl-Fp2;, F3-F4) «o
evooapicoapikov mapaywyov (Fpl-F3, Fp2-F4, F3-T3, F4-T4, F3-P3, F4-P4)
Eniong, vy va mpocdlopiotel n oxéon petald tov yapokmpiotikaov EEG kot tov
YUYOTaOOAOYIKOV GUUTTOUATOV 6€ KOBe Oopada, avaidcels cvoyétiong Pearson
petaly tov mapapétpov EEG kol tov anotelespatwv CPSS, SCAS ko CDI tov
CUUUETEXOVT®V TparyLaToTomOnKay Yoo OAOKANPO TO detypa.

3. Amotehécpata
3.1 Yuyomaboroyikd aroteAéopata

Ot BaBuoroyieg Tov ocvppetexdvtov oto CDI yia v vroseaipio ducpopeio Kot ot
Babuoroyieg cuvorikov Pabpol Kot emPEPOLS TESIWV Yo €K VEOU TEPAUOTIGUO KO
déyepon oto CPSS Ntav onpavtikd vyniotepes otoug [A and 611 6toug NIA, av Ko
dgv VINPYOV ONUOVTIKES dtopopes petatd tov opddmv oto SCAS. O Ilivaxog 2
delyvel Ta péoa, TIC TUTIKES OTOKAICELS Kol TOV aplOUd TV GUUUETEXOVIOV € KAOE
opdoa mov €hafe KAwKd onuoavtikés Pabuoroyieg otig didpopeg KAIHOKES Ko
vrotopels. Avtdg o mivakag mapovctdlel emiong TG TWES t Ko p, KabBmdG Kot TO
AmOTEALECUO LEYEDOVE TV GTATIGTIKOV GLYKPIGE®V.

3.2. HAeKTpOoEYKEPUAOYPUPIKA OESOUEVOL

H opdéda IA eppavice vynrdtepa RP otig Loveg Onta (t = 2.05, p = 0.05, Cohen's d =
0.435) ko alphal (t=2.98, p = 0.008, Cohen's d = 0.568) otnv mopaywyn tov 6e&100
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urpootivov puépovg ( Fp2) amd o6t n oudda NIA . Emiong, n TA mapovciace
younAdtepn RP otig toyvtepeg (oves: dyuepag o€ betal oto punpootivo pépog (Fpl t
=-2.095, p = 0.05, Cohen's d = 0.442, Fp2t =-2.099, p = 0.05, Cohen's d = 0.443)

IMINAKAX 2 . Zvumepeopikés Pobporoyieg . MEGO Kol TUTIKO COAALO VL0 TIC
wpvpatoromuéves (IA) kot 1ig un wWpvpotomompeves (NIA) opddeg epnfwv mov
eMoebnoav anod to deiktn CDI: deiktng mandikng katdbiyng * CPSS: Khpdkwon tov
LETATPOVUATIKOV Gyyovs TV Toudldv . kot SCAS: Khipoka avnovyiog towv moidiov
¢ Spence. Ilpocdiopiotnke o aplBUdS TOV GULUUETEXOVI®OV TOV TOPOVGIUGOV
KAMvikd onpovtikég Babporoyiec. Khvikd onpavtikd omoteAéopata IA / NIA (CSS
IA / NIA).

IA(n=10) NIA (n=10) ZFuykplozicTou Cohen d
Wuxom ocBoh OVIKES KA [HaKeg . CSS IA/NIA
M S.E M S.E. t P
CDI
SUY0OAO 483 2234 4211 =224 1826 0.085 0.394 /0
Auxpbopia 526 163 42434 =199 3979 o001+ 0.683 o0
Xapmn autozxtipnon 457 301 4444 =275 0306 0.763 0.071 o/0
CPss
SOvoAro 183 =524 5 +=1.8 2402 0.035° 0.492 3/0
EK VEOU MEIPALATIONO G 6.2 x1.67 1.5 +0528 2665 0.022¢ 0.531 4/0
fEysEpon 4.8 =154 487 20517 2449 0.037 0.498 5/0
AT O LGKPUY oM 6.8 2.3 1.8 +0.8 2054 0.064 0.435 5/0
SCAS
SC  C 592 22021 512 =309 L1754 0097 0.381 3/1
b Iy ot 0 622 22107 56 %1352 428 0.210 071 3/3
Kowweixr @oPfic B 57 %235 S0 =428 1499 0.151 0.331 272
MNavikog fAyopoxp oPice 554 £353 553 =433 0018 0986 0.004 2/4
Byxog cotoxwplopoy 582 +335 592 255 -024 0815 0.056 4/4
ZwpoTikn PASRN S0.2 +£3.1 53 +2 81 067 0512 0.155 2/1
57 +2. 18 545 %313 0656 0520 0.152 /1

FEvIKEUEY N oy nouxice

Kot ot omoBomAdyta petomikd pépn , (F3 t=-2,19, p = 0,041, Cohen's d = 0,46, F4
t = -2,08, p = 0,042, Cohen's d = 0,458), kB¢ ka1l 6T0 GAPO2 GTNV OPLOTEP
omcBomAdyia petomkn (F3) (t=-2,51, p = 0,021, Cohen's d = 0,5). H TA &iye eniong
pikpotepn RP oty dApa2 {dvn kot 6tovg 600 kpotaptkovg AoBovg (T3 t=-3.001, p
=0,007, Cohen's d = 0,577, T4 t=-2,17, p= 0,043, Cohen's d = 0,455). ( Ewova 1) .

Ot ovppetéyovieg oto TA mapovsioacav VYNAGTEPT EVOOULUICUATIKY) GLOYETION OTIG
Coveg dApal ko aApa2 petald tov petomoiov neployov (Fpl-Fp2) and v NIA
(Ewova 2). Ot yég t ko p twv cvykpicemv mapovsialovtar otov [ivaka 3.

14



H TA &iye emiong onuavTikd YounAOTEPT CLGYETION GTO APLOTEPO NUGPAIPLO HETOED
tov opiloviiov Kot Tov toyyoudtov (F3-P3) kot tov omobiov kot kpotagik®dv
nepoyav (F3-T3), ewdwd om (ovn v (Ewdva 2). Ot Tiég t Ko p tov ovykpicewv
napovctdlovtal otov [ivaka 3.

Ocov agopd v evdooyuc@aipiky] cvcyétion, mn opddo [A €oei&e vyniotepn
OLGYETION  UETOED TGV UnPOcH®V KOl TOV  OWOEKASATEI®Y  TPOUETMOTLOIMV
nepoyov otig Loveg 6éhta, ONta ko dAeal ota apiotepd (Fpl-F3) ot ota de&id
nuoogaipto. (Fp2-F4), av koir omv zmepintowon avty povo ot (ovn drea 1.
[Mopopoimg, vimp&e vynAoTepn cvoyétion EEG petald tov apiotepdv petomoaiov
kot Tov Boapeiov tapaydyov (Fpl-P3) otig {dveg dédta kan frital oty opdda IA ot
ovykplon pe v NIA.

3.3. Xvoyétion petald tov  mopapétpov EEG kot tov  yuyomaboloyikmv
OTOTEAECUATOV

Mo apvntiky cuoyétion peta&d twv cuvolkmv Baduoroyiwv SCAS kot e RP og
T3 (r =-0,606,

IXETIKH EXYZ Fp2 uia
5 Fpl . [ MR
. : : . : m
45 ]T 05 __P
1 - 4
, “L5 15 4
§ 2 g
25 25
4 . 3 +
a5 a5 .
- + 4 +
F3 F4
0 - . . . . R o . . .
A .l
4 1
15 4 L
§ 24 B 22
-
25 4 = 25 1
-3 4 -3
as a5 i
L] L]
- 4
T3 Ta
] o . . . . . .
5 05
i 1
|k 15
E 2 § 2
15 25 T
2 3
-35 35
N & N #*
Defta Thets Alphal Aphal Setal Betal Gamma Deks Thels Alphal Alshal Betal Betal Gamms
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Ewova 1 . H oyetikn 1oydg mov petatpdnnke oe Aoyapifpovs (Lécog 6pog £ 1 tomikd
oQAApa) Yoo Tovg wWpvpatomonuévourg (IA) kot Tovg TOTE WOPLUATOTOMUEVOLGS
epnPoug (NIA), and Tic mapadoyés 6TIG OMOIEG VINPYAV CTUAVTIKES SLAPOPES PeTAED
TOV OUAd V.

EEG KAl 41A-HMEDAIPIKE: Y2 XETE EE

I Fpl-Fp2 i | Fpl-F3 I
| ]
i . il [yl oNA
1 N 12
M og N,
(A 0B
0.4 06
0.2 04
o 0.2
i Fp2-F4 R Fp1-P3
1.5 *
14 0.4
1.2 w &
N g M 03
:: I 0.2
0.4
LI 0 - . . - - - T ]
0.2
- F3-P3 . F3-T3
07 0.4
0.8
ne [ 07 *
0.5 0.6
M pa 05

= N e

3 LT

Defa Theta Alphal Alpha2 Betal Deita Theta Alphal Alpha? Betal Bea? Gamma

Ewova 2 . Ot ovoyetiopol EEG petatpdannkay oe Z (L€cog 6pog £+ 1 Tumikd cpdipa)
v toug Wpovpatomrompuévous (IA) kot tovg moté 1WpLHETOTOMUEVOLG EPNPOVG
(NIA), and Tic mopaAlayég OTIG OMOlEG VANPYAY CNUAVTIKEG O0POPES HETAED TV
opdowv. * p <0,05.
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p = 0,005) xon tov teproydv T4 (r =-0,462, p = 0,040) ka1 SCAS OCD Babuoroyidrv
kot alpha2 RP oe T3 (r = -0,658, p = 0,002) wor weproyéc T4 (r = -0,547, p =
0,013)Bpebnkav. To SCCD SCAS napovcioce eniong apvnTikny cuoY£TIoN pe 1o 0eéi
petomiaio (F4) RP og alpha2 (r = -0.500, p = 0.025). EmmAéov, mopoatnpnOnke
apvnTikny ovoyétion peta&d tov olkov CPSS (r = -0,446, p = 0,049),
enovetetdlovrog CPSS (r = -0,496, p = 0,026) kot Babporoyieg CDI dvopopoeiog (r =
-0,494, p = 0,032) pe 1o de&16 eumpdcsbio mpddpopo RP (Fp2) e betal. Emumdéov, ot
ovvoAkég Pabuoroyieg CDI eiyav apvntikn cvoyétion pe m Covn T3 dheo2 (r = -
0.533, p =0.019). Onwg dciyvet o mivaxog 4 , o1 Babuoroyiec CPSS emaveppdviong

[Tivakag 3 . Zvoyetiopot EEG. Enpovtucég dtapopés cvoyetiopol pe 10 EEG peta&d
pag wpvpatoromuévng opadog (IA) kon puoag un wpovpatoromuévng (NIA) opdadag
epnPwv. IA> NIA onuaiver 611 ot cvoyeticpol EEG ftav vymidtepot o€ [A and 6, Tt
otv NIA. A <NIA onuaivet to avtifero.

EEGr 1A = NIA t P Cohen's d 1A < NIA t P Cohen's d
- Alpha-1 185 0.0 0558
P=rpe Alpha-2 129 0.03 0475
F3-Fd4
Deelta g 0.001 0677
Fpl-F3 Theta i 0.004 0.61
Alpha-1 417 0.0005 0.7
Fpl-Fi Alpha-1 224 0.037 DGR
Deelta 257 00l 0519
FP1-P3
Eetal 186 0.0l 0.55%
Fp2-Pd
F3-P3 Camma -23 0033 0ATE
F3-Pd
F3-T3 Gamma =201 005 0429

F4-Td

e 4 EEG- owaoriseg ovogénonc Pearson, Impeerds ooogetioa: Pearson perelt o
guogenopoy EEG xwo tow fufpoioyce CDT, CPEE wu SCAS .

Fpl-Fpz Fpl-Fp2 Epl-E3 Epl-F3 Epl-E3 Ep2-Fd F3-T3
Fu T pibop & EEG T Alphal Alpha? Delta Theta Alphal Alphal Gamma
r P r P r P r P T P r P r P
CP3S £k vE OU ME LD QAo i © 0.625 0.003 0522 0.018
Aroduy 059% 0005 0447 D.048 0455 0044
fufyepan 0540 0014
SChS
Nemikds ap opobo Piog 0482 0.032
Ry anogm piopod 0452 0.5
col ﬂuclq:uupil:; i 0520 0.023 04% 00032 00577 0010 0540 0.017
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,amoLYNG Kot di€yepong €del&ov OeTik] cLGYETION HE TN GLOYETION UETAED TV
uetomaiov kot tpopetoniaiov EEG (Fpl-Fp2). H aropuyn tov CPSS mopovciace
Betucn ovoyétion pe toug cvoyetiopovg EEG petaéd tov petomoaiov (Fpl-Fp2) ko
aplotepov evoompoypappotog (Fpl-F3), evad n enaveéraon tov CPSS £0€1&e Oetikm
ocvoyétion e v aplotepn evoopetomikn ovoyétion EEG (Fpl-F3) oto alphal. O
TAVIKOG AOY® ayopaofiog Kot Tov Gyyog amoywpispov , mapovciolov OeTikong
GUGYETIGLOVG LE TOV aPLoTEPO UETONO-KPOTOPKd cvoyetiopnd EEG oe yappa , pe
BaBuoroyieg SCAS. Téhog, ot Pabuoroyiegc CDI dvopopeiag &dei&av Betikm
ovoyétion pe tov cvoyetiold EEG ot0 Cevyog tov mapaymymv Fpl-F3 otig {dvec
délta, ONta kot alphal, kabmg kot oto Fp2-F4 oto alphal (ITivakag 4).

4 Xvlnmon

Ta oamotedéopata avtig ™G peAétmg Odelyvouv oOtt ot €pnPor mov elyav
wpovpatorombet yu mepiocdtepo amd 75% g Long tovg mopovsialav o
NAEKTPIKN OPYAVOGCT TOV EYKEPAALOV OLOPOPETIKY amd EKEIVN TOV VIOKEWEVOV TOV
elyav {noet oAdKAnpn ™ (o1 ToVg G€ 0KOYEVELNKO TEPPAAAOV LLE TOVG YOVEIS TOVC.
Optopéveg and 11g mapauétpovg EEG mov agoroyndnkayv £3€1ov GLGYETIGUOVS pE
ayyxog, PTSD kot dvceopikd cvopntopoto. EmimAéov, ot wdpvpoatomompévor Epnpor
epeavicav peyorvtepa countopato g PTSD kot g duopopeiog, Kot tepliocOTEPOL
a6 aVTOVG TOPOVGIalaV KAVIKA OTULOVTIKA GCOUTTOUATO. dyyovg kot PTSD.

4.1 YouyomaBoroyikd AmoteAécOTOL

O Wwpvpatomompévol Epnpot etyav vymidtepes Pabroroyieg yia duvopopia (CDI) kot
PTSD an6 611t oty oudda NIA. Ermiong, mepiocodtepor and avtodg mapovoiolov
KMVIKA onuavTikd coprtopote dyyovg kot PTSD. Adgopor cuyypapeig €xovv
ONUOVPYNGEL HIo GYECT HETOED TOV YPOVOL TNG OPLUOTOTOINOTG Ko TG EVapENG
TOV Yuyikdv dwtapaydv. ‘Etot, ot vynlotepec fabroloyieg yio v kotdOinym Kot
mv PTSD omv opdda IA Bo pmopodoav vo elvar amotéleocua ™G EAAEWYNMG
aS10MoTOV  HOKPOYPOVIOV KOWWVOVIKOV OECGUMOV Kol TNG EAAEWYNG  EVOAAOKTIKMOV
AMOGEDV AVIYLETOMIONG OYYOTIKOV KATOCTACE®V: TAPAYOVTEG TOL O umopohooy va

18



TPOKOAAEGOVLV TIC OlATOPAYES OTIS KOWMVIKO-GUVOICONUOTIKEG OAANAETIOPACELS
tétolov Oepdtov mov €xovv oavoeepBel MG YOPOKTNPIOTIKA TNG QPPOVTIONS TMV
WpLUATOV. AVTA TO YOPOKTNPLOTIKE umopel vor mpoépyovtal amd tnv EAAEyYN
KOW®VIKNG KOl TPOSMTIKNG AAANAETIOpaonS netald evog madtol Kot Tov PPOVIIGTY|
oV ov ovoudletor "Ppovtilem kol avtomodidm", To omoio STnPEl TNV KOVOVIKY|
VEVPOLOYIKN avATTTLEN 6T TodLd . AVTO TO EVPNUO GUUE®VEL Pe LEAETES, OL OTTOlEG
ava@épouvy OTL N TapapéAnon oyetiletal akOUn TEPIGGHTEPO UE TOL GUUTTOUATO TNG
KATAOAYMG Tapd pe T 6EE0VOALKT | COUATIKY Kakoroinon . [Taporo mov 1 puoikn
Kol 1 ovvoucOnuatikny opéreto ev uépet ovuPdiiovv ota cvpntopoto g PTSD,
vdpyovv Kol GAAa €10 Kakomoinong mov cvuPdiiovv mepiocotepo otnv PTSD,
OT®G 1 GLVOLCONUATIKY 1] 6EE0VOAIKT] KaKoToinon . )G ek TovTOV, 0EV UTOPOVLLE VO
amokAgicovpe OTL M vynAdtepn évtaon Tev ovuntopdtov PTSD umopel va
oyetiletal e TI§ KOTAOTACELS GyYOLg ToL avTIeT®TICovV ot £pnPot Katd T didpkela
N TPV amd TNV WPLVUATOTOINGT TOVC.

4.2 Apactmpiomnta EEG kot Poyomaforoyikd Aroterécpata

H dpacmpromra tov EEG ce dapopetikés meployés otovg €pnpovg pmopei va
avtikatontpilel ovopodn avémtoén M ElAewym avdmntuéng. o mopddstypo, m
apvnTikn ovoyétion peta&d g Fp2 RP ot {dvn Prta 1 ko g CPSS (PTSD) ko
¢ CDI dvopopoeiog pmopel vo oxetiCetoanr pe ™ @AO1OON S1eyeEPSOTNTA, KOONDC
mapopoleg Prita cvyvotnteg £xovv Ppebel oe acbeveic pe avmvia. Qg ek TovTOL, M
avnovyio upmopel vo eivor €vog mapdyovtog SlELKOALVONG OTNG TS avénong,
dedopévou OTL ot LYNAEG cuyvoTNTeS OT®G To. PTo (1 YAUUA) ovTovakiobv Tnv
EVEPYOTOINGN TOV PAO0V Kol £TGL Umopel €miong vo avTovaKAODV TH GUUTEPLPOPIKN
d€yepon. Oswpolpe 61t aVTod TO VPN TPoNABe amd v vymAdtepn (ovn Prtal
nov Ppédnke oty opdoa TA ota niektpooia Fpl, Fp2 ko F4, kaBdg avtd 10 eOpnua
amodeiydnke onuaviikd otav 1 opddoo IA avalvbnke aveEdptnta. Amd v GAAN
TAgLPA, 000V aPopd to NAekTpdolo F2, €xel avapepbel 6t1 01 cvuyvoétteg EEG
yivovtan taydtepes pe v nAkia . Eve n RP tov Bpadeiog {odvne 6mmg 1 Onta kou n
droal peiwverar, n RP g Prta avéaveton pe v nAikio otoug Tpdtovg epnpovug pe
QLOOAOYIKT avamTuén kot yopic evdeiEelg katdOlwyme kot dyyovg . Emiong,
VILAPYOVY AVOPOPES Yo VYNAOTEPT Tapovsic Tng dvvaung g Onta ce Toudd pe
EWVIKEC avaykeg o€ OYEOM HE TO KOVOVIKG Toudld Kot oTo. Toudld Tov EXouvv
Wwpvpatorombel oe oyéon pe TOLG U WpvpaTtoTOMUEVOVS TANOBLGUOVS OTIC
wpoavapepheices mapaddoels. AVTA To EVPNUATO EYOVV GLOYETIOTEL He Eva potifo
™mg opipavong . Qg ek tovrtov, givor mBbavo o6t M owénuévn Onta RP mov
napatnpeital otov IA o umopodvoe va cuoyetiotel pe éva potifo wpipavong , Onwg
&xel avapepOel amd AALOVG GLYYPOELS.

Avtd t0 amoteAéouparto, TO Oomoiol elval Kowd o€ o TOWKIALM  dloTapoaymv,
ovuneptrappovouévng mg ADHD kot tov avtiopov, éxovv emiong meptypael ¢
OTOKMGELS ONUATOdOTNONG otV avAmTLEN Tov €yKePdAov [11]. Avtd exppdotnke
kaAvtepa 6tav ot Corning k.. [43], Katédelle o apvnTiKy) CLUGYETION HETAED TMV
Covov theta wor alpha kot tov vrokhipokeov Wechsler omwg  apBuntiky,
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OAOKANPWON  €KOVAG, O1ataln €KOVOV KOl GUVOPUOAOYNOYN OVIIKEIUEVOV Kot
eEnynoe 01t awtég ot {wveg delyvouv €va mpotvmo wpipavons. Ilapdro mov dev
OMICTOCOUE KOTOWL TOPOUETPIKY] CLOYETION HETAEDL TNG OLOYETIONG KOl TV
yoyonaboroyikdv cvoyeticewv Fpl ko F4 betal EEG, vroBétovpe 6t1 n €€nynon
Yol T EVPAHOTO OV TA GYeTICETO HE oV T TNV €ENYNOT TG PAEYHOTIKNG S1EYEPOTG.

Aldo. evprjpoto Tov Pmopel va oyetilovrol pe TNV avouoAn avamtuén eivatl and to
RP ¢ meproymg F3 oe oyéon pe tig {dveg alpha2 ko betal. And avt v dmoym, og
avlextikd oyloppevikd atopo £xel tekunplmbel pikpodtepn avaroyio (wvov alpha2
Kot betal o€ TPOGMOPIVES KOl LETOTIKEG TEPLOYESG GE GVYKPLON UE TOVG U1 avOEKTIKOVC
acBeveig kol toug pdptupeg OMOC oTO AMOTEAEOUATO HOC. ALTOL Ol GLYYPAPELG
eEnyovv ta gvpnuatd tovg oto EEG RP vrmodsikvoovtog pior oyéon pe Sdpopeg
HLOPPOAOYIKEC KOl QUGIOAOYIKEC OvVOUOAieS. AvTo Ba tav cOUP®VO pe TV e€nynon
tov EEG gupnudtov niektpikng 1oyvog mov Pacifoviol otnv EAAEYN SOPOPETIKMOV
tonov gpediopdtov mov Ba pmopodoov vo TPOKAAEGOLV €MIONG U1 QUGLOAOYIKY|
avATTUEN TOV EAOIMOMV TEPLOYDV HE UETOYEVESTEPEG OLOPOPES OTA MNAEKTPIKA
YOPOKTNPIOTIKA. AvTti 1 oyéon Ba pumopovoe vo emiPeforwbel and v apvnTIKn HoG
oyxéon petasd g F3 ot {dvn alpha2 kot tov yoyortaboloyikdv Babporoyidy.

Emniéov, mapatnpnoape pio apvntikn cvoyétion petald tov T3 kot T4 ot (ovn
alpha2 kot tov Babporoyiov dyxovg (SCAS cvvolkn Pabuoroyia ko SCAS CDI).
Avt N ovoyétion umopel va oyetileton pe v petaypokn evepebiotdtTo TOL
neprypagetar ond tov Teicher og moudd mov extiBevionr oe mpodyo otpeg. H
EULPAVIOT TOL KPOTAPLKOD AOPODV 1) TNG TEPLOPIGTIKNG SPACTNPLOTNTOS - "LETALYUIOKN
evepebotomra " - Ba pmopovoe va eivar cvvémeia (0nwg €xel Ppebel oe pelétec
TPOUOV GTPEG 0TA (MDA) TNG UELOUEVNS TUKVOTNTOG TOCO TMV KEVIPIKMV VITOJ0YEMV
Bevlodwalenivng 660 kot ¢ GABA-A vyning ovyyévewng vmodoyels . Kot moi,
Bempodpe 0Tt aVTO TO VPN KOTELOOVONKE amd TV opdda TA, kabadg Ppédnke oTL
Bpnkape ta 101 aroteAéopata T3 kot T4 alpha2.

Aoppdvoviag vmoyn OTL £YOVUE OMOKTNAGEL L0 OPVNTIKY] GLGYETION UETAED TNG
KMpokog alpha2 kot tov Babudv Gyyovg o€ YPOVIKES TEPLOYES, KATAANYOVUE GTO
ovunépacpa 0tL To YapunAo RP tov alpha2 avtavoakid tnv vynAdtepn dpactnplotnTa
0€ YPOVIKEC TTEPLOYES Kat £TGL ONpovpyel vynAoTepeg Paboloyieg dyyovs. Avtibeta,
10 VYNAOTEPO RP tov alpha2 amoxoivmtel younmAdtepn dpacTNPIOTNTO GE YPOVIKEG
TEPLOYES, YEYOVOG TOL 0dNYNGE 0€ YoUnAoTEPES faboroyieg dyyovc.

Oocov agopd ta amoteréspata Tov EEG, dwumotdoape pa Oetikn oyéon peta&d twv
eunpocOiwv cvoyeticewv EEG kot tov Pabuoroyiov dyyxovg . Ilpodtov, vmdpyet
ONUOVTIKN HEI®MON TOV TAYOLS NG UTPOSTIVIG TOA®ONG HeTaEd 8 kot 20 etdv . Ot
oL{NTNOELG OYETIKA HE TN AETOLPYIKOTNTA GTO TANIGLO TNG GLVOEGIUOTNTOS TOL
UTPOGTIVOY TOAOL aVEQPEPAY OTL 1] AELTOVPYIKT EVOOOUUGHOTIKY GVEVLEN HEDVETOL
pe v NAwia, ov Ko dev cvpPaivel oe dALEC TEPLOYES, OTMG Ol POCTOAOYIKEC,
YPOVIKEC 1  wiokéEC mepoyés . Asuovpywkd, €xet Ppebel  po vyniotepn
EVOOUUICUOTIKT] OULOOLVOUIKT] GLVOYN HETAED PAOIDOOVG HETOMIOIOV GTO AVTICTIKA
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OO PE YOUNAEG KOWMOVIKEG KOVOTNTEC KATO TN OWIPKEW HIOG KOTASTOONG
avimovong . Eav efetdoovpe avagopéc mov €yovv katadeiel ) onuacio tov
petomoiov tepoymv oty eaptopevn pvouion tov cvvaicOnuatog , tote {omG
Baokn Aertovpyikn o0levén etvan évag unyoaviopog mov Pondd tovg eBerovtég mov
Bpiokoviot oe Beopikn Pdon v OVIILETOTIGOVY KOTAGTAGELS AyYovs. Aswpdvtag OTt
ot Beopukol TAnBvouol £xovv TEPLYpael WG £YOVTEG £va O10VEL AVTIOTIKO GUVIPOLO
[9], iowg avt) N VYNAOTEPN Aettovpyikny cOCEVEN HETOED TOV EUTPOCHI®V PAOLDV
elval éva Koo YopoKTNPIoTIKO TOV QLTICTIKOV Kot 10PVUATOTOMUEVOY TANOVCUGV
Kol oyeTICeTO LE TO U1 PLUGIOAOYIKT OTOKOTY TG GUVOECTC.

Bpikape emiong o Oetikn ovoyétion petald g AETOLPYIKNG GLVOEGIUOTNTOG
peta&y twv mpopetomoakomv mepoyomv (Fpl, Fp2, F3 kot F4) otic {dvec drhpa kot Ta
vrokMpato CPSS  o6mw¢  emavepgdvion, omopuyn kot owyepon. Ilopduowa
aroteAécpoto Tpoékvyav ond v vrokAipaka CDI dvopopeiag, 6mov gviomictnke
OeTIKN] GLGYETION NG AEITOVPYIKNG CLVOECWOTNTOS UETAED TOV TPOUETOTIKOV
nePLOYOV oTig {wveg déAtTa, OMta Kot dAea. ‘Exel mpotabel 6Tt o1 Sopég Tov £YKEQPAAOV
OT®G 0 TPOUETOTIKOG PAOLOG Elvarl Wd1aitePa EVAAMTEG GTO GTPES, KAODS £Y0VV LYNAN
TUKVOTNTO  VTOSOYEWV  YAVKOKOPTIKOEW®MY KOl TOPOVCIAlOVY  GMUOVTIKY
petoyevvnTikn  avamtoén . Amd v GAAN mAevpd, LIAPYOLV GTOKElD OV
vrodnAdvouy Ott 1 pElwUEVN o¥CevEn HETOED TOV TEPOYDV TOL EYKEQPAAOVL
oyetiletar pe ™ PEATIOTN OPYAVOCT TOV PAOIMODV SIKTVMV, £TCL AGTE Ol AVENGELS
pmropel vo VTOONAMVOLY TNV OVEOPOTNTA Kot TNV EALEWYT] €EE1OTKELONG TOV PAOIDV
Avto 10 emyeipnuo pmopel vo Paciletor oe e&nynoelg mov mpoteivouv OTL M
OLVOEGIHOTNTO HKPMOV OTOCTACEMY €lval Kpiotun yuo T dnpovpyics AEITOLPYIKNG
e€edikevong ( TAnpoeopidv) . Me v avdAivon g cvoyétiong g dvotpoeiag-EEG
GUVELINTOTOMGOUE OTL TAL KUPLOL EVPTHOTO ELPAVIGTNKOV GTO 0PIOTEPO TPOUETOTIOLO
Nuoeaiplo pe pia Oetikn cvoyétion 6to 010 NUGEAiPL0. ATO TNV ATOWYT CLTH, EXEL
vrootpyPel 61t 10 ZVomua Evepyomoinong Zvumepupopds (cvomnua BAS)
oyetiletar Kupimg e TNV EVEPYOTOINGT] TOL APIGTEPOL MUGPALPIOL KATA T dbpKELN
TOV KIVNTNPIOV  KOTOGTAGE®V TPOGEYYIoNG, OAAL 010 de&10 Moeaipto Vo v
OITIOAOYNUEVT  LIOYDPNON . Oewpodue Ot N awENEéVN Pacikr] cuoyétion petabd
TOV OPLOTEPOV UETOTIK®OV TEPLOY®V oTIS Ppadeieg Coveg (0éhta, OMta Kot dhpal) Oa
Umopovce va, Oiet Evav AYOTEPO AMOTEAECUOTIKO UNYOVIGUO KOl ETOUEVMG TNV POTN
VO TaPOLCIAcEL dvseopio. ZOUEMOVO PE OVTEC TS VTOOEcES, OVTN 1 OploTEPT
dpactnproTTa pumopet va oyxetileton pe v EAAEWYN KIVIITPOV Yol TNV OVTILETMTION
AVIOLYOV KOTOCTACEWV KAT® amd £vo. T YuyoAoywkod mAaicto. Amd v dAAN
TAELPEL, TPEMEL VO AVAADGOLLE KO QLT TOL ATOTEAEGHLATO. VIO TO TTpicpa TG Bewpiog
nov tpoteve o Higgins (1997), n omola Bewpel 11 vdpyovv 600 GuoTHUATO YO TV
enitevén embBountdv amotelecudtov: M pio amokaAobuevn mpomOnor, n GAAN
nponyn. H mpoaymynq ocvpPoaivel 0tav «kdvovpe to mpdypoto vo copfodvy
TPOKEWEVOD Vo eMTeELYOEl €vol OYETIKO OMOTEAECUA" €V 1 TPOANYTM Opa «vo.
amo@evyfel KatL kokd and 10 va copPel» mpokewévon va emtevyfel 1o emBountod
anotéleopa. Towg 10 6MOTO €0mMTEPIKO TpopeTOTIAKO gupnua cvoyétiong EEG
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oyetileton pe por MyOTEPO AMOTEAECUATIKY TOPOYOYN KIVATPOV Yoo ANym UETP®V
"yl va amopevyfovv Ta Tpdypota.

Oocov agopd t Betikn ovoyétion petald g SCAS kol ™G GLOYETIONG TV
niextpopoyvntik®v  Cevyov pe F3-T3  yéppo Covng , sivar onuovtikd  va
vrevBupicovpe OTL 01 TEPLOYES VTES Elval KPIGUES Y100 TOV EAEYYO Ko TN pOOLIoT TG
KOW®VIKNG GUUTEPLPOPAG. LE GYECN UE TO OMOTEAEGHOTA oG, {0WG 1 oNpacio TG
amoLGiog (0TOV KOWMOVIKO Sloympiopd) N TG Tapovsiog (He Tovikd ayopagofiog )
NG KOW®MVIKNG EMPPONG TOV EKONAMVETOL HEG® TNG UETOTO-KPOTAPIKNG GLGYETIONG
odnyel otig fabporoyieg dyyovg mov kataypdyape. Eqv Oemprioovpe 0Tt o1 cuvdécelg
LEYOAMV OTOGTACEMV EMTPENTOVY OTIG TEPLOYES TOV GAOLOD VO AAANAETIOPOVV HETAED
TOVC KOl £TCL VO EVOMUATMOVOVV OOPOPETIKEG TNYEC TANPOPOPLOV GE GUVEKTIKEG
CLUTEPIPOPIKES KO YVOOTIKEG KATAOTAGELS, Oa tav Aoyikd va Bewproovpe OTL M
LETOTOPIKY] AerTovpyIKn oVCevén dev amotedel amotedespoTikd TpOTO eneEepyaciog
KOW®OVIKOV TANPOPOPLOV.

Oocov agopd TN AETOVPYIKY] CLVOEGOTNTA UETAE) TOV TPOUETOTOKAOV KOl TOV
omicOwv Aoy, M HeALT oG OomicTOoE YAUNAOTEPT GLOYETION YOO GTO
apLotePd NUCEAIPLO HETAED TOV TPOUETOTIKO-PPEYUOTIKOV KOl TOV TPOUETOTIKO-
kpotapikav mepoywv ™G IA. IMapodpow evpiuota mopotnpndnkov pe tovg
OVTIGTIKOVUG GUUUETEXOVTEG DYNANG AEITOVPYIKOTNTOG TTOV YPNGUYLOTOINCAY TEYVIKEG
fMRI, ot omoieg £de1&av yapunAOTEPN GLGYETION UETAED TOV TPOUETOTIONKOV KOl TOV
BpeyHatik®v mePLoydV oe GUYKPLoT e Toug pdptupes . Opoimg, o Brzezicka mpdtewve
0Tt 10 TpoueTOMIKO-Ppepatikd diktvo Sadpoapatilet  Bepeiddn poéio otV
EVOOUATOON NG TANPOQOPIOG OTIG GUVEKTIKEG OLOVONTIKES OVOTUPOUCTAGELS TOV
OTOLTOVVTOL Yo TNV €MALGT TV TPOPANUATOV Kot OTL M EAAEWYTN LIOG TETONG
evooudtoong Oa pmopodoe va cvvdebel pe TNV TOPOLGINGT TOV  OPVNTIKOV
dwbécemv Kot TV KatobMnTIk®V Kotaotdcemy. AapuBdvovioag vmwoyn oAo ovtd To
aroteAéopata, Bo pmopodcoape vo vrootpiEovpe OTL To ELPNUOTE HOG UTOPEl va
oYeTILOVTOL E O AVATOTEAEGLLATIKY] S1A00GT TANPOPOPLOV HETAED TV UTpdSHiwV
Kol TV ooV TEPLOYDV.

Téhog, Swmotwoape emiong vymiotepn ovoyétion EEG petaéd tov mpoécHiwv
TPOUETOTIOIOV KOl PPEYLATIKOV TEPLOYDOV GTO OPLOTEPO NUGPAIPLO OTIC OEATA Ko
11¢ Pta Coveg tov TA. Avtdg o ocvoyetiopnog EEG popdletar ko maAl kdmoteg
OUOOTNTEG UE TO OEOOUEVO OO TOVS OVTIGTIKOVS acBeveic mov avaeépOnkav amd
toug Duffy ko Als , o1 omoiot epgdvicay peyoldtepn cuvoyn HETaED UTPOCTIVAOV Kot
omicO1V PPEYLATIK®OV TEPLOYDV GE GVYKPIOT LE TOVG EAEYYXOVS . AVTOL 01 GLYYPAPEIS
Bepovv OTL ToL EVPNUOTA TOVG AVTIKOTOTTPILOVV EVO UNYOVIGHO GTOV EYKEPOUAO TOL
EMOIDKEL VO OVTIOTOOUIGEL TNV OVOUOAT OVATTUEN TOL EYKEPOAKOD SIKTVOV. TNV
IA opdda pag, dev vanpyav evOeiEelc evog TETO0V TOPAyOVTO TOV Vo, 00NYel 6€ un
(QUGLOAOYIKT aVATTUEN TOV €YKEPAAOL OM®G GE OVTIOTIKEG ouddes *Qotdco, Oa
umopovoe vo eivar Ott éva dvopevég mepipdAiov odnyel oty avdamtuén g
0oLV OLGTNG CLVOEGYLOTNTOG TOV EYKEPAAOV.
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Téhog, etvar onuavtikd vo avapépoovpe 0Tt To delyua Yoo To £pyo ovTd NTav HKpo
AOY® O1d@opmv TapayOvVTIOVv: 0 LYNAOG aplBudc 1pupaToToOmuUEVEOY epnpov ue
YOUNAD OEIKTI VONUOGVVNG, Ol EMITTAOCELS TNG LOKPOYPOVING YLYLOTPIKNG Oepomeiag,
ot Alyor épnPot mov elyav mepdoel o 75% g {oNG TOVG GTA OPPAVOTPOPEiD, GTO
Mya Opopata yioo eprifovg (amd To mTEPIGGOTEPA MIKPE Tod1d GTO OTITL) Kol GTNV
avaykn amopdakpouveng tav mnyoypaencewv EEG mov emmpedlovior ond ta
TEYVOLPYN LT AVTEC 01 GLUVONKEG KATEGTNGAV avayKaio TNV TpOSANyYM epnPmv and
4 dwpopetikd Wpopato o 3 kpdatn oto Me€ikd. 'Etol, to yopakTtnplotikd Tov
delypotog  peAétng  meplopilovv MV KovOTNTO  HOG VO TPOCAQUPAVOLUE
TEPLOGOTEPOVG GUUUETEYOVTEG,.

5. Xvumépacuo

Yvumepacpatikd, ot épnpor ¢ IA mapovsiccav mePLGaOTEPL YLYOTAOOAOYIKA
CUUTTOUOTO KOl [0 NAEKTPIKT OPYOAVMCT] GTOV EYKEPOAAO, OLOPOPETIKY OO TOVG
eléyyovg, ot omoiot glyav (noet oAOKANPN T (N Tovg pe Tovg yoveig tovg. Ot EEG
TAPALETPOL TOVG £V TOPOUOLES LE OVTES TOV VEDV LLE WYOYLUTPIKES SLOTOPOYES OGS
0 OVTICUOC Kot €J€1E0V GLGYETIGUOVG HE Ayyoc, KatdOiwym kot Babporoyieg PTSD.
[Tietevovpe 6t avtd Ta svpripata tov EEG pmopovv va sopfdarovv ot Pertioon
NG KATAVONOTNG TOV EMMTOCEDY TOV UTOPEL VoL £XEL TO TPADUO Gyy0G GTNV aVATTUEY
TOV QPAOWOL Kol TTAOG OovTO Umopel vo TPOKaAESEL 6Tovg €PnPouvg TV avamTuén
YUYoTafoAoYIDV.

Evyopiotieg

Evyapiotodpe tmy CONAYCT yu tig emyyopnynoetg 290840 xor CB / 2012/180981.
Evyapiotodpe emiong v Procuraduria de la Defensa del Menor y la Familia
(PRODEMEFA) tov Sistema Integral de la Familia (DIF) tov kpdrovg Yucatan,
México xor ta  wWpduata oppovev: Comunidad de Restauracion Integral de
Adolescentes(CRIAILA.P.), Centro de Atencion Integral al Menor en Desamparo
(CAIMEDE) otn Mgpida, oto Yucatan, oto Hogar Cabaiias, otnv Guadalajara, oto
Jalisco kou 6to Cancun Pro Kids oto Kavkoov Kwvtéva Po, yio v vrootpi&n tovg.

2VYKPOVGELS GUUPEPOVIMV

O1 ouyypageic ONAGVOLY GTL dEV VILAPYOVY CLYKPOVGELS CULPEPOVTWV GYETIKE LE TN
ONUOGIELOT TOV TOPAVTOG EYYPAPOU.
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HopdBeon TpoTéTLVTOL KEPEVOL

EEG Characteristics of Adolescents Raised in Institutional Environments and
Their Relation to Psychopathological Symptoms

Abstract

Children reared in institutional environments present emotional and cognitive
affectations, as well as changes in the anatomy and functioning of certain cerebral
areas, such as the prefrontal cortex. However, knowledge of the long run effect of
these affectations remains scarce. Therefore, this study was designed to correlate the
cortical electroencephalographic (EEG) and psychopathological parameters. Resting
EEG from 10 institutionalized (IA) and 10 never-institutionalized adolescents (NIA)
was obtained and this was parametrically correlated with the intensity of symptoms of
depression, post-traumatic stress disorder (PTSD) and anxiety. Results showed that
the 1A group showed higher indices of depression, anxiety and PTSD, accompanied
by low relative power (RP) in the fast bands, high activity in the slow bands in frontal
areas, and higher alpha2 RP in temporal areas. In addition, IA showed higher EEG-
correlations among frontal areas but lower EEG-correlations among prefrontal,
parietal and temporal areas in the gamma band. We also found correlations between
the EEG parameters and psychopathological scores. These EEG findings can
contribute to improve our understanding of how stress experienced early in life may
impact the development of the cortex, and how this, in turn, may predispose
individuals to develop psychiatric conditions.

1. Introduction
Institutionalization is defined as the confinement of an infant in any large
congregate care facility where round-the-clock professional supervision
supplants the role of family-like caregivers. In this model of child-rearing,
children and adolescents remain in a space of a closed or restricted character (
i.e., no contact with family or community) . One common characteristic of
institutionalization is the general deprivation in various areas that children
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may suffer, since the quantity and quality of stimulation provided barely meet
the minimum standards required to achieve basic development. Indeed, some
reports show that the level of stimulation is insufficient for the optimal
development of various emotional and cognitive functions .Worse yet, this
deprivation can aggravate the consequences of the stress that these children
may have suffered in their birth families. Recently, some authors have
reported that institutionalized children are more prone to developing certain
psychiatric conditions in the future, including symptoms of attention-
deficit/hyperactivity disorder, depression, and anxiety. Indeed, some earlier
studies postulated the existence of a syndrome in this population that mimics
diagnoses of autism. This predisposition has been related to the presence of
alterations in the development of certain cortical areas and their
interconnectivity. The prefrontal, parietal and temporal cortices, for example,
have all shown developmental alterations. Also, the connectivity among
prefrontal and posterior cortical areas was shown to be altered in post-
institutionalized Rumanian children (through the uncinate fasciculus and the
superior longitudinal fascicule). It is well-known that adequate cerebral
functioning depends on the coordinated work of several brain structures;
hence, it is important to examine the functional coupling or decoupling among
them. One way to measure cerebral functionality is by recording
electroencephalographic activity (EEG), a technique that offers researchers
several advantages, since it is non-invasive and easily-applied in
institutionalized environments because it does not require a laboratory setting .
Relative power (RP) is an index of the proportion of power in a specific
frequency band at a given electrode site, while Correlation (r) analyses of EEG
signals make it possible to determine the degree of coupling—or functional
synchronization—between two cerebral areas. In relation to the effects of
institutionalization on EEG, McLaughlin et al. recorded the EEG activity of 6
- 30-month-old children raised in institutions and compared it to that of an
age- and sex-matched control sample of community participants. They found
that, compared to the participants raised with their biological families, the
institutionalized children had a lower RP in the alpha band and a higher RP in
the theta band in the frontal, temporal and occipital regions; results that
suggest a delay in cortical maturation. Although the children raised in
institutions presented more pronounced symptoms of anxiety and depression,
RP was not related to those psychopathologies. Similar results from the alpha
and theta bands were found previously in a study conducted with a similar
sample under similar conditions; though that work also found a lower RP in
the beta band in occipital regions of institutionalized children. Using a similar
protocol, Marshall et al. assessed two groups of children aged 42 months, one
institutionalized, the other living in foster homes. They found that placement
in foster care at an earlier age ( i.e. , before 24 months) was associated with
increased alpha power, decreased frontal-central and frontal-temporal EEG
coherences in the alpha band, and reduced frontal-central EEG coherences in
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beta . These data suggest that foster care was associated with
neurophysiological changes in the central nervous system in previously-
institutionalized children, and that the extent of these changes was partly
dependent on the age of placement in foster care. These EEG findings reported
for institutionalized children could be associated with psychopathological
problems in later stages of life. Some psychiatric illnesses, like autism, are
currently attributed, theoretically, to a lack of connectivity between the
prefrontal cortex and different cortical and subcortical areas and with the
presence of higher theta and lower alpha RP. However, the aforementioned
studies have been conducted with institutionalized preschoolers or school-age
children, so as far as we know no work has yet evaluated EEG changes in
institutionalized adolescents or explored their possible association with the
mood alterations that these populations often manifest. Considering that mood
modulation depends on the integrity of the prefrontal cortex and its functional
interaction with other, associated cortical areas, and that institutionalization
has been associated with emotional alterations in children, the aim of the
present study was to correlate prefrontal, parietal and temporal EEG activity
with psychopathological symptoms in institutionalized adolescents compared
to community-reared adolescents.

2. Method
2.1. Participants

Participants were 10 male adolescents housed in private or government-sponsored
orphanages (institutionalized adolescents, 1A), who were compared to 10 never-
institutionalized adolescents (NIA). All participants were right-handed, aged 13 - 16
years, with no current neurological or psychiatric treatment. They were attending
middle school or high school, had IQ > 70 as evaluated by the brief form of the
Wechsler Intelligent Scales, and normal scores for attention and concentration as
measured by a Spanish-language battery called NEUROPSI A-M. Inclusion criteria
for the study were: 1) that the IA participants had lived over 75% of their lives in the
institution; and, 2) subjects in the NIA group had lived their entire lives in family with
their parents. Regarding the history of the IA participants, access to each one’s
records in the government institutions responsible for the protection of minors was
obtained. Documents in the institutions where they were living were also reviewed.
This allowed us to determine that none had suffered sexual abuse, but that prior to
entering the institution, 50% had been victims of physical violence, 40% had suffered
physical neglect, and 10% had experienced psychological violence. Also, two of them
were taking antidepressant medication (sertraline or fluoxetine) at the time of the
evaluation. With regard to exclusions, 4 institutionalized teenagers were not included
in the final analysis due to excessive artefacts in the EEG recordings. IA participants
were recruited from 4 different institutions located in 3 states in Mexico by direct
invitation from their respective Principal. All institutions were registered under the
Mexican Official Norms for Assistance Services for Children (Nom-167-SSA1-1997),
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which ensured that the adolescents’ housing, clothing and food needs and health
services would be fully-covered while they participated in the project. Once
permission was obtained from parents or caregivers, an appointment for applying the
psychometric tests was scheduled. Control group was recruited from a secondary
school of one of the same states and was invited through an informational meeting
with their parents. Each adolescent from control group live in a nuclear family and did
not present any sign of maltreatment. Individuals of both groups were matched
according to age and 1Q scores. The study took along one year to be completed
approximately. The study was conducted in two sessions. During the first meeting, the
attention, concentration, 1Q, Depression, Anxiety and PTSD tests were applied. All
EEG recording was performed in the second session at baseline with eyes open. All
procedures involved in this experiment were approved by the Ethics Committee of the
Institution in accordance with the ethical standards established in the 1964 Helsinki
Declaration. All participants gave their informed consent prior to inclusion. The
demographic characteristics of the sample are summarized in Table 1.

2.2. Procedure

EEG recordings were taken at eight derivations of the International 10 - 20 System.
Electrodes were placed in prefrontal, frontopolar (Fpl, Fp2) and dorsolateral (F3, F4)
areas, and in temporal (T3, T4) and parietal (P3, P4) regions. EEG-recording lasted
for 3 min with subjects at rest with eyes open. All derivations were referred to linked
earlobes with the ground electrode placed on the forehead. Electrooculograms were
recorded to detect eye-movement artefacts using a monopolar montage with
electrodes placed at the outercanthi of both

Table 1. Demographic characteristics of the participants. This table represents
features of the institutionalized (1A) and never-institutionalized (NIA) adolescents
that were used to match both groups. 1Q: Intelligent quotient (mean + standard error:
M + SE).

1A (n= 10) NIA (n = 10) Comparisons
Demographic data Cohen’s d
M 5.E. M 5E. t P
Age 148 +1.033 141 #0738 174 0098 0379
10 89 +1407 850 #BA2 075 0.46 0.174
Months of institutionalization 1539 +17.09

eyes. The EEG signals were amplified digitally by a Neuroscan-Nu Amps digital
amplifier (Compumedics Neuroscan), with EEG filters set at 1 and 50 Hz. Impedance
for the EEG electrodes was kept below 10 kV using Neuroscan sintered silver
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chloride electrodes (Compumedics Neuroscan). EEG signals were simultaneously
recorded in a computer using the Scan 4.3 Software program (Compumedics
Neuroscan). The EEG epochs that were identified visually as being contaminated by
noise were removed manually with the CHECASEN computer program. All
contaminated segments were eliminated. Later, the EEGs were analysed by the EEG
Bands computer program, which initially calculated the Fast Fourier Transform to
seven frequency bands: delta (1.5 - 3.5 Hz), theta (3.5 - 7.5 Hz), alphal (7.5 - 10.5
Hz), alpha2 (10.5 - 13.5 Hz), betal (13.5 - 19.5 Hz), beta2 (19.5 - 30 Hz), and gamma
(31 - 50 Hz). Fast Fourier transformed and EEG relative power (RP) was obtained
with 0.5 Hz resolution from 1 - 50 Hz for each participant. The correlation spectrum
(r) was then calculated based on the autospectra and cross-spectrum of the signals to

produce values between —1 and +1. Correlation spectra at 0 delay were obtained for
each frequency band using amplitude values by means of Pearson product-moment
coefficients to obtain intrahemispheric and interhemispheric correlations between
derivations in the right (Fp2, F4, T4, P4) and left (Fpl, F3, T3, P3) hemispheres. RP
values were transformed to logarithms, while correlation values were transformed to
Fisher’s z-scores to approximate them to a normal distribution before conducting the
statistical procedure. Z-score calculations were based on individual scores.

2.3. Measures

The Children’s Depression Inventory (CDI) Spanish version was applied. This is a
27-item scale that describes feelings or thoughts in adolescents during the previous
two weeks related to depression or dysthymic disorder. The format for responses is
based on 1,2,3-scales according to the extent of depression reflected in their choice of
one of the 3 response options offered for each item; e.g., one sample item presents
these three options: “I’m seldom sad” 1), “I’m frequently sad” 2), and “I’'m always
sad” 3). This scale assesses a total score based on two sub-domains: dysphoria and
low self-esteem. Significant clinical symptomatology based on the total scale and the
two subscales is considered when scores are 65 or higher. The Children’s Post-
Traumatic Stress Scale-Spanish version (CPSS) was used to determine the presence of
Post-Traumatic Stress Disorder (PTSD). This scale is based on the diagnostic criteria
of the DSM-IV-TR and consists of 17 questions that are answered on a 1 - 4 Likert
scale, depending on the frequency of symptoms. According to the DSM-IV-TR, the
presence of PTSD is considered when at least 1 symptom of re-experimentation, 2
symptoms of arousal, and 3 symptoms of avoidance occurred during the previous
month. PTSD is judged to be present with the appearance of 3 symptoms on the Likert
scale. Subjects are instructed to indicate if they have had any thoughts in the previous
two weeks regarding any stressful event from their past. Likert-type responses go
from “Never” to “9 times or more”. To consider whether a participant had clinically-
significant symptoms of PTSD, she/he had to meet the above criteria and score above
24 points. The Spence Children’s Anxiety Scale-Spanish version (SCAS) was used to
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assess the severity of anxiety symptoms in relation to anxiety disorder as measured by
the DSM-IV. This scale assesses a total score based on 6 sub-domains of anxiety,
namely: generalized anxiety, panic/agoraphobia, social phobia, separation anxiety,
obsessive-compulsive disorder, and fear of physical injury. The scale presents 44
statements such as, “I fear darkness” or “I’m afraid if ’'m away from my parents”, to
which subjects are asked to respond on a scale that runs from “Never” to “Always”.
Significant clinical symptomatology is considered for scores of 65 and above.

2.4. Analysis

As mentioned above, the final analysis included 10 institutionalized and 10 never-
institutionalized adolescents. A t-test for psychopathological scores between groups
was performed. In the EEG analyses, a t-test for the RP values of each electrode
recorded in each frequency band was carried out. The same analysis was used in the
correlation tests for each pair of interhemispheric (Fpl-Fp2; F3-F4) and
intrahemispheric derivations (Fpl-F3, Fp2-F4, F3-T3, F4-T4, F3-P3, F4-P4). Also, in
order to determine the relation between EEG characteristics and psychopathological
symptoms in each group, Pearson correlation analyses between EEG parameters and
participants’ CPSS, SCAS and CDI scores were performed for the entire sample.

3. Results
3.1. Psychopathological Scores

Participants’ scores on the CDI for the sub-domain dysphoria and the total score and
sub-domain scores for re-experimentation and arousal on the CPSS were significantly
higher in 1A than NIA, though no significant between-group differences appeared on
the SCAS. Table 2 shows the means, standard deviations and number of participants
in each group that obtained clinically-significant scores on the different scales and
sub-domains. That table also presents the t and p values, as well as the size effect of
the statistical comparisons.

3.2. Electroencephalographic Data

The TA group showed higher RP in the theta (t = 2.05, p = 0.05, Cohen’s d = 0.435)
and alphal (t = 2.98, p = 0.008, Cohen’s d = 0.568) bands at the right frontopolar
(Fp2) derivations than NIA. Also, IA presented lower RP in the faster bands:
bilaterally in betal in the frontopolar (Fpl t = —2.095, p = 0.05, Cohen’s d = 0.442;
Fp2 t=-2.099, p = 0.05, Cohen’s d = 0.443) and dorsolateral

Table 2. Behavioural scores. Mean and standard error for the institutionalized (1A)
and never-institutionalized (NIA) groups of adolescents obtained from the CDI: Child
Depression Index; CPSS: Children’s Post-Traumatic Stress Scale; and SCAS: Spence
Children’s Anxiety Scale. The number of participants that presented clinically-
significant scores is specified. Clinically Significant Scores IA/NIA (CSS IA/NIA).
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IA (n=10) NIA(n=10) Comparisons Cohen's d

Psychopathological scales 55 [AFNIA
M S5E M SE. t P

cDl
Taotal 483 £1.34 4211 #2234 1826 0085 0394 0/
Drysphoria 526 LA3 4244 £199 3979 0.001° 0683 0/
Low self-esteem 457 301 4444 275 0306 0763  0.071 o/

CP5S
Taotal 183 +524 5 18 2402 0035% 0492 30
Re-experimentation 6.2 167 1.5 +0.528 2665 0021 0531 40
Arousal 4.8 +1.54 487 0517 2449 0037 0498 50
Avoidance 68 23 18 08 2054 0.064 0.435 5

SCAS
Taotal 592 +2021 512 409 1754 0087 0381 3/1
Obsessive compulsive disorder 62.2 +2.107 56 +1351 428 0210 0.71 33
Social phobia 57 +235 50 +428 1499 0.151 0.331 22
Panic/agoraphobia 554 +353 553 +£4.33 (0018 0986 0.004 24
Separation anxiety 582 +3.35 592 +£255 024 0.EI5 0.056 44
Ph‘lr'si.cal imjury 50.2 £3.1 53 #2281 -0s67 0512 0.155 21
Generalized anxiety 57 +218 545 4313 0656 0.520 0.152 171

frontal areas (F3 t = —2.19, p = 0.041, Cohen’s d = 0.46; F4 t = -2.08, p = 0.042,
Cohen’s d = 0.458), as well as in alpha2 in the left dorsolateral frontal (F3) area (t =
—2.51, p = 0.021, Cohen’s d = 0.5). IA also had lower RP in the alpha2 band at both
temporal lobes (T3 t =—-3.001, p = 0.007, Cohen’s d = 0.577; T4 t =—-2.17, p = 0.043,
Cohen’s d = 0.455) (Figure 1). IA participants presented a higher interhemispheric
correlation in the alphal and alpha2 bands between frontopolar regions (Fpl-Fp2)
than NIA (Figure 2). The t and p values of the comparisons are presented in Table 3.
IA also had a significantly-lower correlation in the left hemisphere between the
dorsolateral and parietal (F3-P3), and dorsolateral and temporal areas (F3-T3),
specifically in the gamma band (Figure 2). The t and p values of the comparisons are
presented in Table 3. In terms of intrahemispheric correlation, the 1A group showed a
higher correlation between the frontopolar and dorsolateral prefrontal areas in the
delta, theta and alphal bands in the left (Fpl-F3) and right hemispheres (Fp2-F4),
though in this case only in the alpha 1 band. Similarly, there was a higher EEG
correlation between the left frontopolar and parietal derivations (Fpl-P3) in the delta
and betal bands in the IA group compared to NIA.

3.3. Correlation between EEG Parameters and Psychopathological Scores

A negative correlation between the SCAS total scores and RP in T3 (r = —0.606,
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Figure 1. Relative power converted to logarithms (mean + 1 standard error) for the
institutionalized (IA) and never-institutionalized adolescents (NIA), from the
derivations at which there were significant between-group differences. *p < 0.05; + =
0.05.
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EEG Inter and Intrahemispheric Correlations
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Figure 2. EEG correlations converted to Z (mean = 1 standard error) for the
institutionalized (IA) and never-institutionalized adolescents (NIA), from the
derivations at which there were significant between-group differences. *p < 0.05.

p =0.005) and T4 (r = —0.462, p = 0.040) areas and SCAS OCD scores and alpha2 RP
in T3 (r = —0.658, p = 0.002) and T4 (r = —0.547, p = 0.013) areas was found. The
OCD SCAS also presented a negative correlation with the right dorsolateral frontal
(F4) RP in alpha2 (r = —0.500, p = 0.025). In addition, a negative correlation was
found between total CPSS (r = —0.446, p = 0.049), re-experiencing CPSS (r = —0.496,
p = 0.026), and dysphoria CDI scores (r = —0.494, p = 0.032) with the right
frontopolar prefrontal RP (Fp2) in betal. Moreover, CDI total scores had a negative
correlation with T3 alpha2 band (r = —0.533, p = 0.019). As Table 4 shows, re-
experiencing, avoidance and arousal CPSS scores showed a positive correlation with
the inter-frontopolar-prefrontal EEG correlation

Table 3. EEG correlations. Significant EEG correlation differences between an
institutionalized (IA) and a never-institutionalized (NIA) group of adolescents. 1A >
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NIA means that the EEG correlations were higher in 1A than in NIA. 1A < NIA means
the opposite.

EEGr 1A = NIA t P Cohen's d 1A < NIA t P Cohen's d
R Alpha-1 285 0.0 0.558
PP Alpha-2 129 0.03 0475
F3-Fd
Drelta k| 0.001 DLE77
Fpl-F3 Theta 326 0.004 0.61
Alpha-1 4.17 0.0005 0.7
Fp2-Fd Alpha-1 224 0.037 DASE
Drelta 257 0o1e 0519
FP1-F3
Betal 186 00l 0559
Fp2-Pd
Fa-p3 Camma -13 0.033 0ATE
Fi-P4
F3-T3 Camma -2 0405 0429

F4-Td

Table 4. EEG—behavioural Pearson correlations. Significant Pearson correlations between EEG correlations and the CDI, CP5S

and SCAS scores.
Fpl-Fp2 Fpl-Fp2 Epl-F3 Fpl-F3 Fpl-F3 Fp2-Fd F3-T3
Behaviour/EEG ¢ Alphal Alpha? Delia Theta Alphal Alphal (Gamma
r P r P r p r P r p r P r p
P55 Re-experiencing D625  DuDo3 0522 0.M8
Avoidance 059% QD05 D447 D048 0455 0044
Arpusal 05400 0004
SCAS
Panic agoraphobic 0482 0.032
Separation anxiety 0432 0.5
C Dysphoria 0.520 0023 04% 00032 00577 0010 0540 0017

(Fpl-Fp2). Avoidance CPSS presented a positive correlation with the alpha2 inter-
frontopolar (Fpl-Fp2) and left intra-frontal (Fpl-F3) EEG correlations, while re-
experiencing CPSS showed a positive correlation with the left intra-frontal EEG
correlation (Fpl-F3) in alphal. Panic agoraphobic and separation anxiety SCAS
scores presented positive correlations with the left fronto-temporal EEG correlation in
gamma. Finally, dysphoria CDI scores showed a positive correlation with the EEG
correlation in the pair of derivations Fp1-F3 in the delta, theta and alphal bands, as
well as at Fp2-F4 in alphal (Table 4).

4. Discussion

The results of this study indicate that adolescents who had been institutionalized for
over 75% of their lifetime presented an electrical organization of the brain distinct
from that of the subjects who had lived their entire lives in family settings with their
parents. Some of the EEG parameters assessed showed correlations with anxiety,
PTSD and dysphoric symptoms. In addition, the institutionalized adolescents showed
greater symptoms of PTSD and dysphoria, and more of them presented clinically-
significant symptoms of anxiety and PTSD.
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4.1. Psychopathological Scores

The institutionalized adolescents had higher scores for dysphoria (CDI) and PTSD
than those in the NIA group. Also, more of them presented clinically-significant
symptoms of anxiety and PTSD. Several authors have established a relation between
the time of institutionalization and the onset of mental disorders [7] [29]. Thus, the
higher scores for depression and PTSD in the 1A group could be the result of the lack
of trustworthy, long-term social bonds and the scarcity of alternatives for dealing with
stressful situations; factors that could induce the impairments in the socio-emotional
interactions of such subjects that have been reported as characteristic of institutional
care [30]. These features might emanate from the lack of social and personal
interaction between a child and her/his caretaker called “serve and return”, which
sustains normal neurodevelopment in children [31]. This finding concurs with studies,
which mention that neglect is even more strongly-related to depression outcomes than
sexual or physical abuse [32]. Although physical and emotional neglect partially
contribute to PTSD symptoms, there are other types of maltreatment that contribute
more to PTSD, such as emotional or sexual abuse [33]. Therefore, we cannot rule out
that the higher intensity of PTSD symptoms could be related to stressful situations
experienced by adolescents during, or before, their institutionalization.

4.2. EEG Activity and Psychopathological Scores

EEG activity in different areas in adolescents might reflect abnormal development or
lack of development. Regarding EEG Relative Power for example, the negative
correlation between Fp2 RP in the beta 1 band and CPSS (PTSD) and CDI dysphoria
could be related to cortical excitability, since similar beta frequencies have been
found in insomnia patients [34]. Hence, restlessness might be a facilitator of this
increase, given that high frequencies such as beta (or gamma) waves reflect cortical
activation [35] and so might also reflect behavioural arousal [36] [37] [38]. We
consider that this finding was driven by the higher betal band found in the IA group
at the Fp1, Fp2 and F4 electrodes, since this finding proved to be significant when the
IA group was analyzed independently. On the other hand, regarding the F2 electrode,
it has been reported that EEG frequencies become faster with age [39]. While the RP
of slow bands like theta and alphal decreases, the RP of beta increases with age in
early adolescents with normal development and no signs of depression and anxiety
[40] [41]. Also, there are reports of a higher presence of theta power in learning-
disabled children compared to normal children, and in institutionalized children
compared to never-institutionalized populations at the aforementioned derivations.
These findings have been related to a pattern of immaturity [11] [42]. Therefore, it is
possible that the increased theta RP observed in IA could be associated with a pattern
of immaturity, as has been reported by other authors. These results, which are
common to a variety of disorders, including ADHD and autism, have also been
described as signaling deviations in brain development [11]. This was best expressed
when Corning et al. [43], demonstrated a negative correlation between the theta and
alpha bands and Wechsler subscales like arithmetic, picture completion, picture
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arrangement, and object assembly, and went on to explain that these bands indicate a
pattern of maturation. Although we did not find any parametric correlation among our
Fpl and F4 betal EEG correlation and psychopathological scores, we assume that the
explanation for these findings is related to this explanation of cortical excitability.
Other findings that might be related to abnormal development are from the RP of the
F3 area in relation to the alpha2 and betal bands. In this regard, a lower proportion of
alpha2 and betal bands in temporal and frontal areas has been documented in resistant
schizophrenic patients compared to non-resistant patients and controls [44] as in our
results. Those authors explain their findings on EEG RP by suggesting a relation to
various morphological and physiological abnormalities. This would be in line with the
explanation of our EEG relative power findings based on the lack of different types of
stimuli that could provoke, as well, abnormal development of cortical areas with
subsequent differences in electrical features [10]. This relationship could be
confirmed by our negative relationship between F3 in the alpha2 band and
psychopathological scores. Additionally, we observed a negative association between
T3 and T4 in the alpha2 band and anxiety scores (SCAS Total score and SCAS CDI).
This correlation could be related to the limbic irritability described by Teicher [45] in
children exposed to early stress. The emergence of temporal lobe or limbic seizure-
like activity—"“limbic irritability”—could be a consequence (as has been found in
studies of early stress in animals) of the reduced density of both central
benzodiazepine receptors and high-affinity GABA-A receptors [46]. Again, we
consider that this finding was driven by the 1A group since it was there that we found
the same T3 and T4 alpha2 results. Considering that we obtained a negative
correlation between the alpha2 band and anxiety scores in temporal areas, we
conclude that the low RP of alpha2 reflects higher activity in temporal areas and so
generates higher anxiety scores. Conversely, the higher RP of alpha2 reveals lower
activity in temporal areas, which led to lower anxiety scores. Regarding our EEG
results, we found a positive relation between frontopolar EEG correlations and
anxiety scores. First, there is a significant decrease in frontopolar thickness between
8- and 20-year-olds [47]. Discussions of functionality within frontopolar connectivity
have reported that functional interhemispheric coupling decreases with age, though it
does not occur in other areas, such as the parietal, temporal or occipital regions [48].
Functionally, a higher interhemispheric hemodynamic coherence between frontopolar
cortices in autistic children with low social abilities during a rest condition has been
found [49]. If we consider reports that have established the importance of frontal-
polar areas in the state-dependent regulation of emotion [50], then perhaps basal
functional coupling is a mechanism that helps institutionalized adolescents cope with
stressful situations. Considering that institutional populations have been described as
having a quasi-autistic syndrome [9], perhaps this higher functional coupling between
frontopolar cortices is a common characteristic of autistic and institutionalized
populations, and is related to abnormal connection pruning. We also found a positive
correlation between functional connectivity among prefrontal regions (Fpl, Fp2, F3
and F4) in the alpha bands and CPSS subscales like re-experiencing, avoidance and
arousal. Similar results emerged from the CDI dysphoria subscale, where a positive
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correlation between functional connectivity among prefrontal regions in the delta,
theta and alpha bands was identified. It has been suggested that brain structures like
the prefrontal cortex are particularly vulnerable to stress, since they have a high
density of glucocorticoid receptors and experience significant postnatal development
[45]. On the other hand, there is evidence to suggest that decreased coupling among
brain areas is related to optimal organization of cortical networks, such that increases
may indicate immaturity and a lack of cortical specialization [51]. This argument
might be based on explanations which propose that short-distance connectivity is
critical in generating functional specificity (information) [52].Upon analysing our
dysphoria-EEG correlation we realized that the main findings occurred in the left
prefrontal hemisphere with one positive correlation in the right hemisphere. In this
regard, it has been argued that the Behavioural Activation System (BAS system) is
related primarily to left hemisphere activation during approach motivational
situations, but to the right hemisphere under withdrawal motivation [53]. We consider
that the increased basal correlation among left frontal areas in the slow bands (delta,
theta and alphal) could indicate a less effective mechanism and, therefore, the
propensity to present dysphoria. Under these assumptions, this left activity could be
related to a lack of motivation to handle anxious situations under a more
psychological context. On the other hand, we must analyze these results, as well, in
light of the theory proposed by Higgins (1997), which holds that there are two
systems for attaining desired outcomes: one called promotion, the other prevention.
Promotion occurs when we “make things happen” in order to obtain a relevant
outcome; while prevention acts to “avoid something bad from happening” in order to
obtain the desired outcome. Perhaps our right interior prefrontal EEG correlation
finding is related to a less effective production of motivation to take measures “to
prevent things from happening”. Regarding the positive correlation between SCAS
and the F3-T3 gamma band EEG-correlation, it is important to recall that those areas
are critical for the control and regulation of social behavior [54]. In relation to our
results, perhaps the salience of the absence (in social separation) or presence (in panic
agoraphobic) of social influence manifested through the fronto-temporal correlation
leads to the anxiety scores we recorded. If we consider that long-distance connections
allow cortical areas to interact among themselves and so integrate different sources of
information into coherent behavioral and cognitive states [17], it would be logical to
think that fronto-temporal functional coupling does not represent an efficient way of
processing social information. Turning to the functional connectivity between the
prefrontal and posterior cortices, our study found a lower gamma correlation in the
left hemisphere between the prefronto-parietal and prefronto-temporal areas in IA.
Similar findings have been observed with highly-functional autistic participants using
fMRI techniques, which showed a lower correlation between prefrontal and parietal
areas compared to controls [55]. Similarly, Brzezicka proposed that the fronto-parietal
network plays a fundamental role in integrating information into the coherent mental
representations required to resolve problems, and that the lack of such integration
could be associated with the presentation of negative moods and depressive states
[56]. Considering all these results, we could argue that our findings might be related
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to an inefficient transit of information between anterior and posterior areas. Finally,
we also found a higher EEG correlation between the anterior prefrontal and parietal
areas in the left hemisphere in the delta and beta bands in IA. This EEG correlation
again shares some similarities with data from autistic patients reported by Duffy and
Als [57], who observed higher coherence between frontopolar and posterior parietal
areas compared to controls. Those authors consider that their findings reflect a
mechanism in the brain that seeks to compensate for abnormal brain network
development. In our 1A group, there was no evidence of such a factor that drives
abnormal brain development as in autistic groups; however, it could be that an
adverse environment drives the development of uncommon brain connectivity.
Finally, it is important to mention that the sample for this project was small due to
several factors: the high number of institutionalized adolescents with low 1Q, the
effects of long-term psychiatric treatment, the few adolescents that had spent 75% of
their lives in orphanages, the few institutions for adolescents (since most house
younger children), and the need to remove EEG recordings affected by artefacts.
These conditions made it necessary to recruit adolescents from 4 different institutions
in 3 states in Mexico. Thus, the features of the study sample itself limited our ability
to recruit more participants.

5. Conclusion

In conclusion, the IA adolescents presented more psychopathological symptoms and a
brain electrical organization distinct from the controls, which had lived their entire
lives with their parents. Their EEG parameters are similar to those of young people
with psychiatric disorders like autism, and showed correlations with anxiety,
depression and PTSD scores. We believe that these EEG findings can contribute to
improving our understanding of the impact that early stress may have on the
development of the cortex, and how this may predispose adolescents to develop
psychopathologies.
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YyoMaopdg

H mapovoa mtuylokn epyacio TeXVIKNG LETAPPOACTS OPOPA GTO YOPAKTINPLOTIKA TOV
epnPwv mov EYovv HEYOANDGCEL GE WOPVLUATO KOl aToTEAEL APOPO TOV EMGTNUOVIKOD
neplodwkov Journal of Behavioral and Brain Science . H enthoyr tov dpbpov dev nrav
toyoio . Eekwvavtog v avaltnon KEWEVOL Kot £YoVIag Yvdomn Yyl To Tl
npoPAnuata Bo avTipetdmlo Katd TNV EKTOVIoN TNG €pYAciag Lov , Bedpnoa OTL TO
keipevo pov Ba €npene va tvar emikapo Kot evolapépov e ekeivov mov Ba €pbet og
EMOPN HE TO UETAPPOCUO HOL . Otwpaviag Aowmdv, OTL Ta Yuyxomaboroyikd
CLUUTTOUATO €Vl Vol QAIVOLEVO TAVTOTE EMIKOLPO , OTMOC KOl OA0 T TPOPANHOTO
OV APOPOVV TNV YLYIKN LyEia , eméle€a va aoyoAnd® pe avtd T0 BENA Kot OLOAOYM
OTL e€emlynV omd TS AVOAVCELS TOV NAEKTPOEYKEPOUAOYPAPNUATOV . Ot TEXVIKEG
HETOQPAGEIS G GLYVOTEPO TPOPANUa €xovv To. (nTAMATA TNG Oporoyiog KOl TIg
aVTIGTOYYIEG TOVG OTN YAMGGO- 6TOYXO0 . XTN GLYKEKPLUEVN €pYyacia, TPAYUATL , TO
Mmua avtd Nrov Tapdv oxeddv oe OAN ) dadikacio petdppaocns . Qotdc0 dev
Nrav poévo ekeivo mov dvokdreye v anddoon . [apakdto o emkevipwbd Kot oe
Ao Oépata Oyt povo TexVIKA aAAd kol vonuotwkd . EEdALlov yvopilovpe Ot M
petdopaon oev givor omAd amddoon Tov AEEE®V OALAG OTOLTEITOL KOl GUVOYN KOl
aAAnAovyio TpoKEWEVOL TO KelpeVo- 6TOY0G va ival 0G0 yivetal o KOVTE Kot va
pnv votepel vonuatikd ard 1o Keipevo —agetnpia .

O1 Bewpieg , oL aVTIARYELS 0ALA Kot 0t LHBOL TOV VITAPYOLY EOM KoL TOAAL XPOVIAL YL
TN UETAPPACT] GTO GUVOAO TNG Eival KATL TOPATAVE® OO AVOUEVOUEVOL , IOILTEPWG ALV
avaioylotoope v 0w v peBodoroyio g . Zpileton kaBapd otV
VTOKEYEVIKOTNTA TOV KAOE LETAPPACTT KOl EMTPENEL TETOLOL E0O0VS AVTLPAGELS GTNV
epunveia mg. Katd kdpo Adyo , avtd mov Ba mpéner va Eekabapiotel amd v opyn
etvar 611 ) peBodoroyia dapépel avloya Le To €100G TOV KEWWEVOL TOL KOAOVUOGTE
va petappdcovpe . o va yivo mo ovykekpuévn, Beopd mog dev €xel 1dieg
OTOTNOELS OO TOV HETAPPAOTN £VOL AOYOTEXVIKO KEIUEVO UHE EVO TEXVIKO 1] VOIKO .
Kot ovto yiati n anddoon evog Aoyoteyvikod kepévov e€aptdror katd Pdon otig
OeELOTNTEG TOL UETOPPUCTH MG TPOG TNV LPOAOYIC KOl GTO AOYOTEYVIKO TOV TOAEVTO.
AV Kol OTI TEYVIKEG WETAPPACES KOL Ol OMOJOGES TOV VONUAT®OV gival mo
CUYKEKPIUEVES , O UETOPPACTNG G TOAAG omueio vrootnpileton 0Tt Kodeiton va
K@ver ypnon ™G VEOAOYIKNG Tov Kavotntas. [lpdypott vrdpyovv onueio otig
TEYVIKEG LETAPPACELS TOV OQEIAOVUE MG UETAPPUCTES VO KAVOLLE ATPOGUEVT YPTION
VEOAOYIK®V emAoYdV. Mo dptio PETAPpOoT amoutel VONTIKEG OlEPYNCIEg TTOV
eCaptavtal amd T EUoN TOV TPOG UETAPPUCT] KEWEVOV , TOV EVIOADMY TOV £XOVUE
AaPer kaBde Kot Tov amodékteg . [iveton avTiAnTtd Aoumdv mmg 0ev VIAPYEL Kopio
“ypoon toun ¢’ yw TV ApTIOL PETAPPOCT), TNV omoio av pdbovpe Aot pog Oa
elpoote wavol va petappdcovpe aAdvBaota. AviiBétog vrdpyet pio oepd amod
oLVIGTOGEG oL KalBopilovy éva amoTéELECLA .
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Hekwvavrtag 0o 0ela va tovicwm Ot 1 emiAvon TV TpoPANUATOV TOL GULVOVTALE
KaTd TN Jtdkocio TG petdepacng eEaptdviorl omd Evay VTOKEUEVIKO Tapdyovia ,
Kl o0TOC €lval M avTidnyn Kot 11 OVTILETMMIOT TOV amd Tov petappoaotn . Kdmotog
O6pog pmopel va éxel mopomdveo omd po. omoddcElg . Xe o TETOW GVYYLOoT , O
petagpaotig Oa mpémel va oTpopel o KAmMOWL TEYVIKN Kol €QapuoOleETOn O
CLYKEKPIULEVN Hovada E0TiooNG , KGO opd mov Kpivetal amapaitto . H oporoyikn
afePfordmra Aomdyv , OTmG Aéyetat , ivor £va QOVOUEVO TTOV £XEL KAVEL dVOTVYMDG
TNV EUPAVION TOL €0 KOl OPKETA YpOVI KOl OLGKOAELEL GTNV OMpiovpyia
EMKOWVOVIOKA 1G000VOU®V KEWWEVOV . ZoQOS ,0QeIAOVUE VO OVOYVOPIGOVUE
wloitepa oto TEYVIKG Kelevo , OTL 01 EAANVEC  UETOPPUOTEG £XOVV TAEOVEKTNLLOL
KaBmG o€ TOALG eMoTNUOVIKA TTedia 11 oporoyia eivar Kuplwg EMANVIKNG ETVHOAOYIOGC

INo mopdderypo oty Topovoa LETAPPACN Ol TEPIGGOTEPOL OPOL NTOV EVKOAO Vi
amodobobv Aoym ¢ pilag tovg. H AéEn ’psychopathological < , “’anatomy’’,
“’symptoms’’ kot dAlec , eivon éva detypo amd to eavopevo . Qotdc0 , dEV 1GYVEL
avTd Y100 GAOVG TOV €101KOVS OpovG . Me TN Tpodo TV YpOVEOVY Kot LE TN dnpiovpyia
VE®V EMOTNUOVIKOV TESIWMV GLVAVTALE OAO Kot GuYVOTEPA OPOVG O1 OTTOTOL OEV £YOVV
Aatvikn pia kKot ovtd amoterel mpdPAnpa yio toug petaepactés . H capnvela tov
VONUOTOG €l PEYLOTN onpacio , 100itepo 6€ emMOTHOVIKE Keipeva , dmov ot
TANPOPOpieg TOv avTAAAAGGOVTOL UTOPEL VO APOPOVV PAPUOKD , VOGOV OKOMO Kot
Oepaneieg oe Paplég aoOEveELEg. LT TTUYLOKT LOV £PYOCIO OVTIUETAOTICN KO EY® TNV
oporoywkn afefatdtnta . Edikdtepa , 6TO0 TPOTOTLTO KEIUEVO O OyYAIKOC OpOC
“’intrahemispheric’” , mopdtt £xel Aatvikn pilo Kot €ivar KOTOvoNTd OTL OVAPEPETOL
07O NUOEAip1o, dev amavtdte og Kavéva Aeiko kat dev avayvopiletar wg 6pog . To
TPOPANUO TOV  OVTIUETOTIGO AOUTOV OPOPOVGE TPATO. GTO VO OvoLNTNo® OE
gYKLKAOTTAiOELES TOV OpO VT Kot £metta v WAE® amd pdvn pov pia arddocT Tov v
etvar gptia, v pmopet vo otabel o emoTNUOVIKO KEIEVO Kot vaL vat avTIANTTY| and
oV avayvootn. To €pyo autd dev ftav g0koA0 , Bepd OU®S OTL 1| amddoom *’da-
NUWGEoPIKOS™”  lvarl avTIANTTOg , OeV aPNVEL AGAPELES KOl TTapovoroels . It avtod
elval Thvo amd OAa arapaitntn 1 KOTOVONGN TOL OPOL TPV TNV ATOIOCT] TOV KOl TO
pioko ™G avTikaTdotaons Tov . Ol HETAPPACTES TPEMEL VO £XOVV AVTIANYT Kol Vol
elval emopkadg Kataptiopévol o€ Bépato oporoyiog , Ko va avoailappdavoov tnv
evBHVN TG AmdPAoNG TOV VO, EIGAYOVY VEOUG OPOVG .

EmnAéov , GALo Eva TpoPAnua eivar 01 TOALATAES ATOOOGEIS TOV GLUVAVTAE KOTH TN
HETOQPOCTIKT dtadkasio . AVt 1N TepimToN TPOPANUATOS GuvavTatal To 1010 o€
olo to €l KeWWévav , Kol ivol TAVTOTE TPOYOTMEDN Yo TNV APTIRL ATdOOGT TOL
vonuatog . AmO TNV ONTIKN Yovioh TOL HETOPPACTH , Ot VLmopén TOAAATAGDV
amodOcE®MV Yo Evov Opo , umopel vo Suokoréyel €£iG0V TOV HETOPPOCT HE TNV
nepintoon g oporoywng apefardtnrog . Mo avolvtikd , oty mepintwon TtV
TOALOTADV ATOSOGEMV , OV KOl 0L TNYEC Ol TIG Ooieg OvTAOVE TANPOPOPiES etvan
aE1OMIOTEG KO PEPEYYLES , elval pia omd TIC TEPIMTMOGELS TOV 1 LEYOAN TPOGPOPA OYL
puovo dev Ponbdel aArd avtiBeta B4Tel o€ GHYYLON TOV LETAPPOCTY] TOV TPETEL TAVTQ
Vo EMOTPATEVEL TIG YVADOGELS TOL KOl — TOAD TEPICCOTEPO — TNV OVTIANYN TOV Yo TO
Omua . O PETaEPOOTNG EWIKOV KEWEVOV Bo TPEMEL va £l EMOPKEIS YVAOOELS , Oyt
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HUovo 6to BEpa EWIKOV Op®V , OAAL KO TV EVIUEPOGCT KO Y10, TIG TTNYEG OTIS OTOIEG
TpEMEL va oTpapel yio va Bpel v dptia omddooo . ‘Eva otoryeio emmAéov , Aoumodv
elval va etvon KoAOG epevvnTig *© Vo EPELVA TOPAAANAC KEIHEVOL KO VO PNV TOVEL
noté va avalntd v TAncléctepn amoddoon . Duoikd , don eumepia Kot PPN Kot vo
EYel , 0EV UIMOPEL VO OVTIKOTAGTIGEL OVTE TOV OPOAOYO , OVTE TOV E101KO EMICTHUOVAL,
OTOL 0TO10VG KATAPEVYEL Y10, GLUPOVAEG Kot dtevkOAvven. H avtiinym éykertan oty
amOQOGCT TOV UETOPPAGTN VO YPNOCLOTOGCEL €V TEAEL TOV OPO OV TPOTIUA . ZTNV
TPOAYUOTIKOTNTO OMAVIOL UTopel vo vrdpyovv mopomdve omd pion omodeKTE
HETOQPAGELS Yo Evay Opo . YTApYovv OUmS TPOoPANUatikol 6pot , Ue TOVG OTO10VG
etvarl mBavo va £pOel avTIHETOTOG O LETAPPACTNG .

21N TEPIMTMOOT TNG TTLYLOKNG LoV , PO avTIETORN He To TPOPANUA avTd . Q6TOC0
, €lvol amopaitnto vor onpelmbel mog o Opog dev MoV TPOPANUATIKOS , KAODS €V
Téletl pia nrav 1 dptior omoddoomn tov . [pdkerton yuo tov 6po ’institutionalized” , o
omoiog katd KOplo Adyo amodidetor og ©* Becpobenuévog ©° , mov onpaivel ovtdg TOL
&xel Kabiepwbel vopukd , kot avoaeépetal g vopovg . Qotdco , dev pmopovoa vo
YPNOLOTOO® AT TNV aArodooT] , Kabmg dev taiptale KaBOAoL e TO TEPIEXOUEVO
TOV KEWEVOL , TO OTOI0 AVAPEPOTOV GE TOUdioL TOV £YOVV UEYOANDOCEL GE WOPVLLLOTA .
MdéMota , 0 0poc avtdc mpocsdidpile ta modd ovtd . ‘Etol Aowmdv  epeuvmvtog
TapOAANAL KeleV Kot O10pedyovVTaG GE YVAOUES TPIT®V , 0 OPOG TOL TPOTIUNCA VO
YPNOWOTOM oW Kol Oe®PNGO Mo cMGTO KOl MO KOVTE VONUOATIKA GTO TEPIKEIUEVO
nrav ©’ wpvpartorompévos . Ipdkettarl yio 6po TOV GIAVIOL XPNGLOTOLOVUE . XTOL
EAMMMVIKE 0vVOLPEPOLLAGTE GE OVTA TO TOST0 TEPUPPAUCTIKG AEyovTas ’madid / Epnpot
mov €yovv peyolmoet og dpopa’’ Eedoov , dpuwg umopet vo omodobel ko
HOVOAEKTIKA Kot va givor eElcov cmoTod Kot vo pmopel va yiveton avtiinmtd and tov
avayvaooTn , KotéAn&a otn (p1omn Tov ¢’ 10PVUOTOTOMUEVOS .

[TpoPAnpatukog , emiong , Ntav o 6pog ’area ’, tov omoiov ol petaPpAcelg givol
moAAOmAES. Znpaivel © meproyn’’ , yxopa’’ , Lovn’’. X10 KeiUEvo ypnoloTotEital
Yo, v Tpocdilopicel eykepolkd péAn . o mopddetypo <> frontopolar and dorsolateral
prefrontal areas’” . Ztmv épevva mov dSeEnfyoya mpokewéVoL va. Bpd TNV
KatoAAnAOTEPN HETAPpacT , dwumicT®oo mmg ot dpot “mepoyn ° Kot Cyopa’’
YPNOLoTOoHVTOL TO 1510 GLYVEA Yo Vo, TPoGdlopicovy ddpopa avlpdOTIVEL PEAN .
Qo61660, YPNCLOTOMONKE 0 OPOC TEPLOYT| , Y10 VAL YIVEL LDl TTLO ALCPOANG LETAPPUOT) .
Oedpnoa Tmg 0 6pog  xdpa ’ {owg TPoKAAOVGE KATO0 TPOPANUATIGUO GTO VPV
Koo kot Nfela vo TO amoPOYw .

To yeyovédg mov avapépbnke mopandve , TpocHNKNG VEwV OpmV 6Ta E0IKA Kelpeva ,
Opwv mov dev €yovv AoTwvikn pila , €xel SUOKOAEYEL TO £€PY0 TOV UETAPPOUCTOV .
XoapaKTnploTikd amotedel TO YEYovOg OTL KOO Kot Ot 10101 01 OpOAOYOL EMAEYOLV VO
TIG XPNOWOTOIOVV G EYOVV , UM UETOPPUCUEVES ONAOON , TPOKEWEVOL VO UMV
aAAo1GoVY TO vOnua Toug . Epdcov ot idtot ot dvBpwmot tov ydpov , EMGTHUOVES ,
YEVETIOTEC KoL €PELYNTEC OV peTAPPAlovy Opovg TOL &ivol KATL TOPATAVE® OO
OTOPOATNTOL Y10, TV OOVAELY TOVG , LTOPOVLE VO GUUTEPAVOLLE TL GNUOEvEL QLT Yo
TOUG UETOPPAUCTES , TOV £XOVV MG EPYO VO UETAPEPOVY TANPOPOPiES APTIOL GTOVG
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avayvooteg . Edwd , otav mpdkertor yioo €01KE Kelpeva ot TANpoPopieg mov
LETOQEPOVTOL TPETEL VO EIVOL OTOAVTO KOTAVONTEG KO VO UV 0LPTVOLV KopLion oy un
TOPOVONONE GTOVG ATOOEKTES . AVTO TO YEYOVOG £XEL TEPLOPIGEL TO pioKa KO TIG 1OEEC
TOV LETOPPACTMV , TOL OVOPEPOLE TAPOTAVE OTL €lval avaykaia yio TNV dnuovpyia
COOTMOV UETAPPACEWDV.

O 6poc “* frontopolar’ , 6mmg avoEEPETOL GTO KEIUEVO NG €PYOCIOG HOL , UE
npofAnudrtice kabmg mpodkertar yoo veoroyiopd. O axpinic 6pog , mov cuvHOmG
ypnoonoteital 6to xopo givar * front-polar’” . Kotd v petdepaon , Kopio umyovi
avalnong ovte kdmotla GAAN YN avoyvapile Tov 6po .

[TpoPfuota , wotdco , OmwG &ima Kot 6TOV TPOAOYO pHOL , dgv &ivar pOVO To
TPOPANUATO OPOAOYIOG OV UTOPEL VO GUVAVTINGOVUE G HEUOVOUEVOVG OPOLG
TPOTAGELG 1] KLl TOPOYPAPOVG OALAL TOAD TEPIOTOTEPO UTOPEL Vo Efvat 01 YEVIKOTEPES
10£€G KOl AVTIANYELG TOV UITOPEL VOL DITAPYOLY GTO KEIPEVO KOl VO UV EXOVV GYECT LE
mv oW pog mpoypatikdt e . Avtd amd povo Tov cav yeyovog umopel va
dVoKOAEYEL TO €pY0 HaG , KAODS avTd Tov ogeilovpe va Kavoupe glvar va evtdEovpe
T1G OTOLEG TANPOPOPIES VILAPYOVV GTO TPMTOTVTO KEILEVO , GTNV TPAYLATIKOTNTA TNG
YDOPOG LG KOl GTNV WO10GVLYKPAGIO TOV OVOYVOGTOV LOG .

H aAnfewa etvor mog 1o mpdPAnue avtd cuvavtdrol Kupiowg 6T AOYOTEXVIKA Kelpeva
omo¥ ot €vvoleg givol meEPLGGOTEPO aPNPNUEVES Kot To. BEPATO TOL OVATTOGGOVTAL
a@opoHV &va To VP KOWO . LTO EMOTNUOVIKE Kol €101KE Keipeva , T0 peyarhtepo
HEPOG TOV KOOV 6TO Oomoio amevBuvovtol elval ATORO TOV YDOPOL , ETIGTIUOVES ,
ePELVNTEG , YTpol K.o. . o T0 AOY0 awtd dev avapEPOLLOL OTIS EVVOLEG OVTE GTOVG
6povg tov Keévoy . o mapdderypo , oto d1kd pov Keipevo , dev vrdpyel Kapio
nepintwon  komowg  dvBpomog  Ttov  ydpov  va unv  yvopilet  to
niekTpogyKe@aroypdonue  ,OU®G , oV avaAoyloTovpe 0Tt otV EAAGSQ 0 Topég TG
EPELVUG , OLOTLYMGS , E0M Kot YPOVIL £xEl Petvel GTAGILOG Kot TOAAG CnTipota , OTMG
avtd TOL TPOYHOTEVETOL TO Keipevo pov , eivor aveEepebvnta pmopoldue vao
KaTaAGBovpe TmMG akOU Kot Vo vOpomog Tov Kiveital 6€ avTovS TOVG YMPOLS Ba
avapotOel yio to yevikdtepO TANIG10 TNG EpELVag .

Metoppaotikd TpOPANUA TOPOVCIAGTNKE KO KOTA TNV KOTAVONOT Kol TNV artddooT)
0V Opov band . TTo cvykekpéva , and v avalTnorn Tov 6pPov STIGTOONKE TMG
amovtd oTig €N petappdoels - Lovn , opdda , {ovn ovyvotntag . H dvokolia
vpée petald tov dpov Lovn kot {dvn cvyxvottog Kabhg 1 dpopd sivar TOAD
Aemt Kot OVGKOAO Omd Evav UETOPPOCTH VO YIVEL QVTIANTTY] . AVOTPEXOVTAS OE
€101KOVC , evnuepOONKO TG 6TO TOPOV KeEIPEVO €lval TEPIOCOTEPO CWGTOG O OPOG
KOODG avaQEPETUL OTIC TEPLOYEG TOV €YKEPAAOVL Kot €lvar o SOKIHOG OpOC TOL
YPNOLOTOIEITOL OO TOVG EMGTNOVES EWOIKOTEPA Y10l TIG EYKEPOAMKEG TEPLOYES , EVD
0 0pog {dvn cuyvOTNTOS UTOPEL VO OVAPEPETL KOl GTN PAOIEVEPYELD, KOl GE AAAOVG
TOUELG ,0t AMOKAEIGTIKA 10TPIKOVG .
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