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B coBpeMeHHBIX HCC/Ie[OBAaHUAX Ha CTbIKe ICUXUATPUU U HEHWpPOHAyK OTMevyaeTcs
TEH/IeHLIUS K pellleHUI0 U3BECTHOM Np06/ieMbl TeTEPOTEHHOCTH MCUXUYECKHX 3a60/1eBaHU I
NyTeM U3y4eHHUs UX OTZeJIbHbIX 3HAYMMbIX KJIMHUYECKUX XapaKTepUCTUK BMeCTO aHa/n3a
NCUXUYECKOT0 3a00JIeBaHUSl KaK OJHOPOJHOM HO30JI0TMYECKOW eAMHMIbI. B yacTHoOCTH,
OoJsibllIOe BHHUMaHUE yJeJisieTcsl BepbajbHbIM ra/uionuHanuaM (BIY) npu musodpeHwuy,
KOTOpbI€ ABJSTCHI OJHUM U3 si/lePHbIX TO3UTUBHBIX CAHMITOMOB 3a60JieBaHUS U BECOMbBIM
KpUTEepHUeM [/ NIOCTAaHOBKMU JuarHosa. B To e BpeMs, HecMOTpsA Ha 0OJIbILIOKW MacCCUB
COOTBETCTBYIOLIUX HCCAEJ0BAaHUNA, HEHUPOICHUXOJOTUYeCKMe U HeHpodu3HoJIorhuyecKue
MexaHuU3Mbl BI' y nanMeHToB ¢ miM3oppeHrend oCcTalTCcsa NpeJMeTOM AUCKyccuu. B 063ope
paccMaTpUBAKOTC OCHOBHble HEMPOKOTHUTHBHblE Mojenud BI' mpu muzodpeHuu: Mopenu
HaBA3YMBBIX MIOOOYHBIX BIJIETEHWH B KOTHUTHUBHOU chepe U fedULUTa UX OTTOPMAKUBAHMUS,
MOJieJib C/IBUTAa BHUMaHUs K BHYTPEHHUM CJIYXOBbIM pa3ApaKUTeJsIM U HEBO3MOXKHOCTHU
nepepacrnpe/ie/IeHus: ero pecypcoB, MoJie/lb MaKCUMU3aLUK 0XKMJaHUS, MoJleslb JepuuuTa
paboyel naMsATH, MOJie/Ib HapyLleHUs aTpUuOyLuu peuyd, Mojean BI' B paMkax KyJbTypHO-
MCTOPUYECKOTO IMOAX0Ja M MOJeJib HapylleHUs OTCJeXUBaHHWA/ NpeiBOCXUILEHUSA
COOCTBEHHbIX HaMEpPeHUU NMpPU NOPOXKJAEHUU BHYTpeHHel pedu. [IpuBefieHbl pe3y/bTaThbl
pAza HeMpPOBU3YaIM3ALMOHHBIX U HEMPOPHU3UOJIOTUYECKUX HCCIeJ0BAaHUN, pesieBaHTHBIX
yKa3aHHbIM MoJessiM. Ha ocHoBe 0630pa JiMTepaTypbl JieslaeTc BbIBOJ, O TOM, 4YTO
y nauueHTOB c mu3odpenued ¢ BI' HaGsogaeTcs AepUIUT peryjsiTOPHbIX U peyveBbIX
bYHKIMH WY, CKopee, MeXXPYHKIMOHA/IbHOTO B3aUMO/IEMCTBUS MEX/1y HUMM.
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BBegeHue

B nocjieaHee BpeMA BO MHOTHUX HeﬁpOKOFHHTHBHbIX HCC/IeJOBAHUAX B o6J1acTH
ICUXHUATPHUHU Ha6JII'OﬂaeTCH nepexoJ OT dHaJ/JIM3a IICUXHUYEeCKOro 3a00J/ieBaHUSI KaK
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OJJHOPOJIHOW HO30JIOTUYECKOW eJUHMIbI K PacCMOTPEHUI0 OT/eJbHBbIX KJIWHHAYECKUX
XapaKTepUCTUK ICUXUYECKUX 3abosieBaHUM [26; 67]. Kak mnpeacraBiseTcs, BCAeACTBUE
reTeporeHHOCTHU KJIUHUYECKOW KapTHUHBI IU30pPEHUN aHAIU3 ee KIIYeBbIX KIUHUYECKUX
aclieKTOB MO OT/eJIbHOCTU MOXeT JaTb OoJiblile HMHPOpManuUu O 3ab0JeBaHUM, 4eM
MOMbITKA OCMBICJIUTh yCPeAHEHHYIO KAPTUHY €ro pa3Ho06pa3HbIX MPOsiBJIEHUH.

Bep6asbHble ramawonuHauud (BI) — cuMnToMm, BeTpevawliuiics 0Opu  psfe
NCUXWYECKUX U HEBPOJIOTUYECKUX 3abosieBaHUK (Hampumep, 6oJie3Hb [lapKUHCOHa,
SMWJIENCHUs, JeMeHLUs, HapyluleHUs CcJyxa, OumnossspHoe addeKTUBHOe PpPaCCTPOMCTBO,
paccTpoicTBa JUYHOCTU) U J@Ke B HEKJIMHUYECKON MOMyJ/ALMUA, HO HauboJsiee 3HaYMMbIH
JUISI KJIUHUYEeCKOW KapTUHbI mu3odpeHun [37; 46]. BI' aBasdAOTCAd OAHUM U3 SIE€PHbIX
MO3UTHUBHbIX CUMITOMOB IKW30ppeHUH [26; 55] U BeCOMBIM KpUTEpPUEM [Jis MOCTAHOBKH
puarHosa B MKDB-10. K. [Inaigep otHocun BI' K cuMnToMaM nepBOro paHra Ipu
mu30ppeHnuH, B YACTHOCTH, 3By4alllie MBICIH, «rojioca» B popMe Auasora MU «roJioca,
KOMMEHTUpYWOIIUe AelcTBUsA manueHTa [55]. /laHHbIA cuMnToM oTMedaeTcsa y 70-80%
nanyeHToB [41; 46; 67; 71], BbI3bIBaeT 3HAUUTEJbHBIN AUCTpecC [65] ¥ 3aKJ/II0YaeTCs B TOM,
4YTO OOJIbHBIE B COCTOSIHUMU 00 PCTBOBAHUSA IIPU OTCYTCTBUU COOTBETCTBYIOILET0 BHEIIHETO
CIYXOBOTO  CTHUMYyJIa  CJABIIIAT  «T0JIOCa», XapaKTepusylouidecs [AJs  MalueHTa
peaMCTUYHOCThI0, HEBO3MOXKHOCThIO MPOW3BOJILHOTO KOHTPOJISI U BOCHPHUHUMAIOLIHAECS
KaK He4YTO OTJIMYHOe OT COOCTBEHHBbIX MbIcaed. B To ke BpeMsA OJHO3HA4YHOIO
Y McYeplbIBalOLIero OTBeTa Ha BONPOC O ICHUXOJOTHUYECKUX U HeHpoPHU3HNO0JIOrHYeCcKUX
MeXaHHW3MaX, OJiaroZjapsg KOTOpPbIM MpPOAYKLUSA COOCTBEHHOM IICUXWKM MNalHUeHTa
BOCIIPUHUMAETCs UM KaK HEYTO MHOPOJHOE, /0 CUX IOp He CyUleCTByeT — pas/IMYHbIMHU
aBTOpaMu ObLI NpeJIoKeH psjJi MoJiesel.

Lleas daHHO20 0630pa nvTEpaTypbl — MPOAHAJU3UPOBATH OCHOBHbIE MOJENU
HEWPOKOTHUTUBHBIX MexaHU3MOB BI' y maijueHToB c mu3odppeHrel, BKJIOYas pe3yabTaThbl
psiZia peJIeBaHTHBIX MCCIEJJOBAaHUNA C NpPUMEHEHHWEM MEeTO/IOB HeHpoBU3yaHU3alUU
Y Helipodusuosioruu. Hackosibko HaM M3BECTHO, Hallla paboTa SIBJSIeTCS MepBbIM 0630pOM
JIUTEpPATypbl HA TeMY HEMPOKOTHUTUBHbIX MexaHHW3MOB BI' Ha pycckom si3bike. Hanuuue
Takoro o0630pa JIUTEpPATypbl MOMXET CIOCOOCTBOBATh IMPUBJIEYEHUID BHHUMaHHUS
PYCCKOSI3bIYHOTO HAY4YHOro coobuiecTBa (CHeyuajucToB B 006JIaCTH  KJIMHUYECKOU
NCHUXOJIOTUM, NCUXOPU3HUOJIOTUM W NCHUXHATPUU) K paccMaTpUBaeMoll NpobJeMaTHKe
M CTHMYJHUPOBAaTh pa3pabOTKy MMEWIIUXCS TUIOTe3 WU BbIJIBUXKEHHE HOBBIX,
a B IPaKTUYECKOM IJIaHe — MOMOYb YCOBEPIIEHCTBOBATh NPOTOKOJIbI HEMPOKOTHUTUBHOM
peabuIMTal K NalMeHTOB.

OTMeTI/IM, 4TO I1epBble U3JIOKEHHbIE MOJAEJIN ONMMCAHbI OTHOCHUTEJ/IbBHO KPAaTKO B CBA3U
C TeM, 4YTO OHH ABJIAIOTCA HauboJiee pPaHHHUMHU W NPOCTBIMH KW BKJ/IOYE€HBI B KadeCTBe
COCTaBHBIX YacTeH B 60Jiee CJI0KHbIE MOJAEJIN.

Mojen HaBA3YUBBIX NOGOYHBIX BIVIETEHU B KOTHUTUBHOU cdepe
U JepULHUTA UX OTTOPMAKMBAHUSA

Mosenb HaBS3UMBBIX MOOOYHBIX BIJIETEHHH O0O0bsACHAET BO3HUKHOBeHUe Bl
y NalUeHTOB C IH30ppeHUell HaJluM4yheM 3BYKOBBIX penpe3eHTAalWi, KOTOpble He
COOTBETCTBYIOT TEKYL[UM BHEIIHHUM CTHUMYyJlaM, BMEUIMBAIOTCS B IpOTeKalolue
KOTHUTHBHbIE TMpPOLECCBI W HapymawT uX [8] u cBfA3aHbl € JAUCOYHKIHUOHAJIBHO
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NOBbIIIEHHOW aKTHUBaLUel B BUCOYHBIX 06J1ACTSAX JieBOro nojyuapust [39], BoBJeueHHBIX
B BOCpUsATHE peul. lleHTpasbHas poJsib OTBOAUTCSA HAaBSA3YUBBIM MOOOYHBIM BIJIETEHUSIM
B KOTHUTUBHOU cdepe (MbIC/ASIM, BOCIOMHUHAHUAM, obpa3aM BooOpakeHus [8; 16; 51]),
B TOM 4YHCJe TpaBMUpYyWILero xapaktrepa [61]. Tak, ¢ npuMeHeHHEM ONPOCHUKOB OBLIO
N0Ka3aHO, YTO HaBsA34YMBbIe MbICJAU 4Yallle BO3HUKAKOT y 60JibHbIX MU30bpeHuel ¢ BI' no
CpaBHeHHIO ¢ nauueHTaMu 6e3 BI' u 3popoBbiMM JoAabMH [51], a BeIpakeHHOCTb BI
KOppeJupyeT C MHECTUUECKUMHU OIIMOKAMHU 110 THUIY TOOOYHBIX BIJIETEHUH [16; 17].

B cOOTBETCTBUU C MO/ieJibI0, KOTOPYI0 HEKOTOpble aBTOPbl paCCMaTPUBAIOT OTAENbHO
OT omucaHHOW Bblille [8], y 60sbHBbIX WIK30bpeHUeil ¢ BI' HapylleH Takod KOMIIOHEHT
pery/ssiTOpHbIX  (QYHKLMM, Kak oTTopMakuBaHWe (inhibition) BbIlIeynoMsSHYThIX
HaBA34YMBBIX NOOOYHBIX BIjieTeHUH [9; 60; 69], yTo MOXeT ObITb CBAI3aHO C abeppaHTHBIM
GYHKIIMOHMpPOBaHUEM (QPOHTO-NapUeTa/lbHOW peryasasTopHou cetu [41]. B pab6ote
®. Yorepc u koJsuier [69], KoTopble mpeAJarajyd TNalMeHTaM BBINOJHUTh 33a4yu
3aBepuieHus npexasoxeHuit (Hayling Sentence Completion Test) u oTTopMaKMBaHUSA
HepeJsieBaHTHbIX MHecTU4ecKux caefoB (Inhibition of Currently Irrelevant Memories task),
cTeneHb JeduLUTa OTTOPMa)XMBaHUs KoppesaupoBajaa ¢ 4dactotod BI, HO He Oblia
accouMMpoBaHa C JAPYyrUMU cuMnToMaMu wusoppeHud. [x. bagkok u kosseru [9] Ha
MaTepuasie BBINOJHEHUS BbIlIeyKa3aHHOW 3a/ladyd OTTOPMaKMBAaHUSI HepeseBaHTHbIX
MHECTUYECKUX CJIe[loB OOHApy»KWJH, YTO nauueHTbl ¢ BI' gomyckarT 3Ha4YuMO GoJiblle
OIIMOO0K OTTOPMaXXKUBaHUs, 4eM O60JsibHbIe 6e3 BI' u 3,0poBbIe UCIbITyeMble, U3 YETO MOKHO
cAesaTh BbIBOJ, O JepuLUTe M36UPATESbHOCTU MHECTUYECKOW AesATeJbHOCTH B JIaHHOU
rpynne nanueHToB. M. CopuaHo ¢ coaBTopamMu [60] pemniMuupoBasu U PaclIUPHUIU 3TU
pe3yJbTaTbl C WCHOJb30BaHUEM IMpoObl, TpeOylolled HaMepeHHOro 3abbIBaHUA
MHbOpMaLMH, KOTOPYH yYaCTHUK HCCJeJOBaHUA NpeJBapUTe/]bHO 3aloMHUJI. B paborte
B.JI. To u kosnier [64] ToNbKO NaljMEHTHI € IM30PpEHUEN C aKTyaJlbHbIM cOCTOsIHUEM BI', HO
He mauueHThl ¢ BI' uau 6e3 BI' B aHaMHe3e, 0OHaApyXKUBa/IU AePUIIUT OTTOPMAKHMBAHUS.
CoBMeCTHO MepBasg U BTOpasg MOJieJIM NO3BOJISIIOT OOBACHUTHL OLIyLeHHWe OTCYyTCTBUSA
IPOM3BOJIBHOTO KOHTPOJISI HaJ|, «[0JI0CAMU» U UX HAaBA34YHUBbIN XapaKTep.

MojeJ b cCABUTa BHUMAHUS K BHYTPEHHHMM CJIYXOBBIM pa3ApakKUTeIsIM
U1 HEBO3MO>KHOCTH Nepepacnpee/ieHus ero pecypcos,
MO/€e/Ib MAKCUMHU3ALUH 0XKUJaHUS

TpeTrbsa rpynna Mmogzesned MUCXOLUT M3 uAed O ToM, 4yTo npu BI' y manueHTOB
¢ musoppeHrer 66JbILIASA YAaCTh PECYPCOB BHMMaHHUA (M OXKHUAAHHWK), B TOM 4YMCJe U3-3a
TPYAHOCTEN MepeKIoYeHUsI BHUMaHUs, YXOJUT Ha MPUCTYIIMBAHUE K «T0JIOCAM», B CBSI3U
C 4yeM 00pabOTKa BHEUIHUX CTUMYJIOB HapyuiaeTcs [67]. B 4acTHOCTH, B COOTBETCTBUHU
C MoJiesibl0 MakcuMu3anuu oxxkuslanus K. @pucrona [29], ocHoBaHHOU Ha TeopeMe baiieca
(cM. mompobHee B pabore [42]), B[ mMoryT BO3HMKaTb BCJAEJCTBHE OOJIbLIErO0 Beca
apUOpPHBIX OXHUJAHUN IO CPaBHEHUIO C BOCHPUHUMaeMod HHPopMaluel; NpU 3TOM
ypOBEHb HeOIpesieJIeHHOCTU He MNpUHUMaeTcs B pacudeT. CiefjoBaTesbHO, BXOJsIlas
OolIMOKa TMpeJcKa3aHus (pas3jMyde MexXAYy BOCXOJSAIIMM CHUTHAJOM W HHUCXOASLIUM
npejcKa3aHUeM) He KOPPEKTUPYET 0KU/IaHUS, U [lelaeTcsl OIIMO0YHBIN BBIBO/, B MOJb3Y UX
peasbHOCTH. /|. BeHpuMo u kosiern [12], mpogosmkas pa3paboTky ugen K. ®@pucrona,
cAesiaJiv aKLeHT Ha aKTUBHOCTH CYO'beKTa, KOTOPbIN MOXET MPUCIYIIMBATHCA K «T0JI0CAM»,
CTapaTbCl WTCHOPUPOBAaTb HUX WJIM OTBedyaTb MM. (C MOMOLIbI0 BBIYUCAWUTETBHOTO
MOJieJIMPOBAaHUSl aBTOPbl MOKa3ajM, 4YTO BeC alpUOPHbIX OXWUAAHUK (T.e. CTeleHb
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YBEPEHHOCTU B HUX) 3aBUCUT TAKKe OT OLleHKH Ha/|eKHOCTH BXOJSIIUX CEHCOPHbBIX JAaHHbBIX
Y MOHUTOPUHTA COGCTBEHHBIX JecTBUM. Tak, olleHKa BXOJslel ceHCOpHON MHbOpMaLuu
KaK HETOYHOW He TMO03BOJIIET CKOPPEKTUPOBAThH JIOXKHOIMOJIOXKHUTENbHYIO TUNOTE3y
0 HaJIMYMH «T0JIOCOB», HO [/ BOSHMKHOBeHUs BI' Heo6xoiMa Takke BbICOKAsi yBEPEHHOCTb
Cy6beKTa B TOM, YTO OH B JJaHHbIA MOMeHT ciaymaeT [12]. BaXkHO OTMeTHUTb, YTO POJb
aKTHBHOCTU CyO'beKTa («MPUCIYIIMBAaHUSA») B BOSHUKHOBeHUU BI' akljeHTHMpOBaJsiach elle
B paboTax oTedecTBeHHOro natromncuxosora C.f. PyounmreiH [5]. I. Xopra u A. A6u-/lapxam
[37], paspabaTsiBas ugeu K. ®pucrtoHa, npeznoaramT, YTO BaXKHbIA BKJa/l B IEPEOLIEHKY
anpuopHbIX oXuAaHuh npu BI' MoryT BHocCHTb abeppaHTHOe QYHKLMOHUPOBaHHUE
flopaMUHEpru4ecKkor CUCTEMbI W CeTel, BKJIYAKIUX IoJocaToe Teso, 4To npu BT
NPUBOJUT K MOCTOSTHHOMY OILYLIEHHUIO EePLENTUBHON HEONPEJEJEHHOCTH U He TT03BOJISIET
JUHAaMUYHO aJanTUPOBAaTbC K H3MEHEHUI0 ee YpOBHd, CJie[0BaTeJbHO, MaljUeHT
noJiaraeTcs MPeuMyleCTBEHHO HA allpUOPHbIe 0XKH/AaHUs, a He BXO/IS 1Yo HHOPMaIHIO.

UccnenoBaHus B paMKax Teopuu ob6Hapy:keHus curHajsa (TOC) 6asupyroTcsa Ha ujee
0 TOM, YTO BOCHPUSATHE BCerja NpoTeKaeT B YCJOBHUSAX HEKOTOPOH Heolpese/leHHOCTH,
a pacrno3HaHHWe CTUMYyJa 3aBUCHUT KaK OT TOYHOCTH BOCHpUATHA (TO eCTb BO3MOXHOCTHU
OOHApYXUTb CUTHAJ B CJy4ae ero peajbHOr0 NPUCYTCTBUSA), TaK U OT NEPLENTHUBHOTO
cABUra. JKCIlepUMeHTa/lbHasi MpoleAypa IpejnoJaraeT IMpeAbsBIeHHe CJIyXOBbIX
CTUMYJIOB Ha GOHe 6eJioro uyma U TpebyeT yKa3aTb MOMEHT paclio3HaHus rojsoca. B Takux
UCCIe[lOBaHUAX MNanueHTbl ¢ BI' 0OHapyXMBalOT MNepLenTUBHBIA CABUT B CTOPOHY
JIOXKHOIOJIOKUTEJIbHBIX OTBETOB, HO He MU3MEHEeHHe TOUHOCTH BocnpusaTus [14; 18; 24].

PesysbTaTbl HeWUpPOBU3ya/JM3alMOHHBIX MCCAEJOBAaHUN MOKa3aad, 4YTO OOJIbHbIE
mu3odpenuen ¢ BI' mponyckatoT 60Jb11e Lie/IeBbIX 3BYKOBbIX CTUMYJIOB U JIeMOHCTPUPYIOT
MEHbIUIYI0 aKTUBAILMIO B IEPBUYHON CJIYXOBOM KOpe JIeBOT0 MoJIylIapHys B OTBET Ha 1ieJIeBOM
CTUMYJI, IO CpaBHeHUIO ¢ nanueHTamMu 6e3 BI' [28]. Meraananus [45] mokasas, 4ToO
MOBbIIIIeHHE aKTUBALIMK B IEPBUYHOM CJYXOBOW KOpe JIEBOTO MOJIyIIapUsl XapaKTePHO AJIs
6osibHBbIX K30¢peHueit ¢ BI' B oTCcyTcTBUe BHEUIHEW CTUMYJISALMH, @ CHUXKEHUE — IpU
NpPOCAYIIMBAaHUU pedyeBbIX CTUMYJIOB. C MOMOIIBbI0 METOAWMKHU JUXOTHYECKOTO CJYyIIaHUSA
y 6osbHbIX ¢ BI' yganoch BBIIBUTb OTCYTCTBHE MpeUMylecTBa NpPaBOro yxa MOpH
BOCIpUSATHUM peyu, Habusrogaemoro B HopMme [33; 40]. MoxkeT mokKa3aTbCs, YTO 3THU
pe3yJibTaTbl NPOTUBOpeYaT BbIIIEW3JI0KEHHBIM JAaHHbIM: B OJHOM CJy4yae MalUeHThbI
¢ wu3oppeHUel [AeMOHCTPUPYIOT TNOBBIIIEHHOE BHMMaHHWE K BHEIIHHUM CTUMYJaM
(J1I0’KHOIOJIOXKUTEJIbHBIE OTBETHI), B JAPYroM — IMpPONYyCKalT HX. BeposATHO, ypoBeHb
3allyMJIEHHOCTU CTUMYJIOB WrpaeT 3/eCb KJIKYEBYK pOJb, JaBasd [JONOJHUTEJbHYIO
HarpysKy Ha CJYXOBOW aHa/M3aTOpP M CTUMYJIUPYs MNAUEHTOB MNPUCIYLIMBATHCS, YTO
B ucciaenoBanusax C.f. PyouniitedH Bbi3biBasio BI, a B uccienoBaHusx B pamkax TOC
NPUBOJMJIO K TOMY, YTO OTCYTCTBHE CTHMYJia IPUHUMAJIOCh 32 €r0 HaJIM4YHUe.

Mogesnb aedunuTa paéoyeil naMsITH

Pabouas namsATh, M03BOJISAIOILAsA YEeP>)KUBATh «OHJIAWH» HEOOX0JUMYIO JIJISl pelleHus
TeKylled 3ajauu UHPOpMaLUI0 U MaHUMNYJUPOBAaTb €U, ABJISAETCS OJHUM M3 TIJIABHBIX
KOMIIOHEHTOB DEeryJsTOPHbIX (QYHKLMH, BK/IOYAIOIIUM peyeBble 3BeHbsl (MOBTOpEHHE
B QoHoslornyeckol netse). B cooTBeTCcTBUMM C pe3yibTaTaMU psjida HUCCAeL0BaHUH,
HapyllleHue paboyell MaMsTH WUrpaeT 3HAUUMMYK poJsib B MexaHusMme BI' [19; 32; 44; 63].
XK. Bpyaep v kosneru [19] paspenuny manueHToB € mU3oppeHHed Ha JBe TPyNIbl Ha
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OCHOBe Ha/IMuYus WJU OTCYTCTBUA 0a3oBoro JAeduuura IMepepabOTKU CIAYXOBOU
MHbOpMallMM, YTO OLEHUBAJOCh MO VYCHEIIHOCTH paclo3HaBaHUsI 3BYKOBBIX TOHOB.
Y 6osbHBIX 6e3 fgedunura nepepaboTKU CAyXOBOM HHPOpMalMU BblpakeHHOCTb Bl
OKa3zajlacb acCOLMHMpOBaHa C HapylleHHWeM BepbOasbHOW paboyel mamaTu. Ta ke rpymnma
NallMeHTOB BBINOJIHsAJIA NPo6y Ha Bepba/bHYI0 pabouyl MaMATb XyKe [0 CpPaBHEHHUIO
¢ 60/1bHBIMU 6€e3 BI' c coxpaHHOH nepepaboTKOM CIyX0BOM MHPOPMALMU U TPYyIIIOH HOPMBL.
JI. JI>kKeHKHMHC U CcOaBTOphbl [44], NpUMeHUB HepapXxU4ecKyl0 OWHApPHYIO JIOTUCTUYECKYIO
perpeccuio, 0OGHapyXHWJH, YTO COCTOsIHMe paboyell maMaTu (oueHeHHOoe N0 6aTapee
MATRICS) nosBosisieT npejckasaTb Hainuve BI' y manueHTOB ¢ mnsoppeHueit. CXoHble
pe3y/abTaThl ObLIM MOJIYyYeHBbl B Jpyrux paborax [32; 63] OoTHOCUTEJNbHO BepbOa/bHOMU
pabouel namMsTH.

[Ipy BbINOJIHEHMU 33Jauu Ha pabodyr NaMsATb OoJibHble mM30dppeHuerd c BI, mo
CPaBHEHHID C KOHTPOJIbHOM KJMHUYECKOW TpyNIoW, [AeMOHCTPUPOBAIU CHHUKEHHYIO
aKTUBALMI0 B BUCOYHO-TEMEHHBIX 30HaX JIEBOT'O NOJYLIApUs, y4aCTBYIOIIUX B BOCOIPUATHUH
peyu U BepOasbHOM paboyel NaMsATH, YTO OTPULLATENbHO KOPPEJIUPOBaJIO C TKecTbio BI'
[71]. T. Xopdman u P. Maklssman [36] co3pand BBIYUCIAUTENBHYIO MOJesab pabouyei
NaMsTH NpPU NOHMMaHWU OTAEJbHOTO 3allyMJIEHHOTO CJIOBA B MPEJAJIOKEHUH, KOTOpas
CIIOHTAHHO «BOCIPMHUMaJIa» CJI0BA B OTCYTCTBUE BHELIHET0 CTUMYJIA U Xy»Ke pacrno3HaBasia
C/I0Ba TNpU HapylleHWH CBA3ed MexJy pa3HbIMU YpOBHAMU ceTHU. [lanueHTHI
c mu3oppenuen ¢ BI' fonyckany 6oJiblie OIMOOK NPU PaclO3HAHUHU CJIOB [0 CPAaBHEHUIO
C KOHTPOJIbHBIMH TpyNIaMH, YTO Jyyllle BCero OOBSCHSJOCh BapUaHTOM MOJeJU
C CUJIbHBIM CHU)K€HHUEM CBsI3eld U U3MeHeHHOM aKTUBaIuel a/ieMeHTOB ceTH [36]. [leTasbHO
pa3paboTaHHOe ICUXO0JIOTUYEeCKOe 00bsiCHEHHWe BKJaZa JeduiidTa BepbasibHOM paboyent
namMsaTH B MexaHuU3M BI' oTcyTcTByeT; HekoTopble aBTOpbl [32; 71| cuuTaroT, yto BI
MHTepPPEepUpyIOT C BHEIIHUMH CJYXOBbIMH CTUMYJIaMH, 3aHUMasl pecypchbl pabodel naMsaTH
(4TO MpaKTHUYECKU HE OTJIMYAETCS OT UHTEpIpeTalui NpeAblAyLel Moiesn).

Mogaenb aepunuTa aTpuoynuu peyu (source-monitoring)

Cnepyromass MoJesb CTaBUT BO IJIaBy yrJjla HapylleHWe TaKOW MeTaKOTHUTUBHOU
bYHKIMY, KaK aTpUOYLus, T.e. COOTHECEHUE C ONpe/ie/IeHHbIM UCTOYHHUKOM (BHELIHUM UJIU
BHYTPEHHUM ), MEHTAJILHOTO OMNbITA U AeHUCTBUH [68], B 4aCTHOCTH, pedu. B TUNMYHBIX A1
JlAaHHOW MOJiesiM 3aJiladyaX YYaCTHUKY UCCIe[J0BaHUSA MpeJJiaraeTcs Oonpefe/UuThb, ABASETCH
JIA aBTOPOM OIIpeJieJIEeHHOTO NCUXUYECKOT0 AeHMCTBUSA (BbICKa3blBaHUs, ABUKEHUS) OH CaM
WJIM KTO-TO JIpyroil; HampuMep, Ha KaXKJj0e U3 NOCJe[0BaTe/JbHO NpeAbsBJIEHHBIX CJIOB
HeobOX0JMMO JaTh accolyalyio, IOCJe Yero OMNpeJesdTb, KaKue CJ0OBa Ha3BaJ caM
HCIIBITYEMBIH, KaKHe OblJIM eMy NpefbsiBJeHbl U KaKUX He BcTpedasnock. [lo pesysbTaTam
MeTaaHa/u3a paboT C pas/iMYHbIMU 3aja4yaMyd [68] ObLI0O 06GHApy:XeHO HapylleHHe
aTpuOyLMU MEHTAJbHOTO OnblTa y OoybHBIX wmHU30ppeHuerd ¢ BI' mo cpaBHeHUIO
C GOJIbHBIMHU C OTCYTCTBHEM CHUMITOMa, KOTOPOe NPOUCXOAUT yKe Ha PaHHUX 3Tamax
06paboTky MHPOpPMALUHK (BOCIPUATHE, a He 3al0MUHaHUe). B uccienoBanuu A. Mekesiu
u kosuer [49] nauueHThl ¢ wmu3oppenuern ¢ BI' mo cpaBHEHHIO C KJIMHUYECKOU
Y HEKJUHUYECKOW KOHTPOJIbHBIMH TpyNNaMU yalle CYWTaJM CBOK pedb NPOAyKLHEeH
JIpyroro d4esjioBeka. Y 3/0pOBbIX HCIbITyeMbIXx W y OoJibHbIXx 0e3 BI' addexkTrBHas
CBSI3aHHOCTb JIEBOU BepxHel BUCOYHOW M3BUJIMHBI C Nlepe/jHEN NOSICHON U3BUJIMHOM Oblia
Bblllle IPY NMPOCJAYIIMBAaHUN pPedM JPYyTroro 4ejoBeKa 1o CpaBHEHUIO C COOCTBEHHOU peyblo;
y 60JibHBIX ¢ BI' 6b1J10 06HapyKeHo NpsAMO NpoTuBomnosoKHoe [49]. K. CUMOHC U KoJuieru
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[58] o6Hapyxuay, 4TO y 60JibHBIX MK30ppeHUer ¢ BI' pasivuusa B akTUBaALUU BepxHel
BUCOYHOM U3BUJIMHBI JIEBOTO MOJIYyLIApUSA MPHU NPOCJAYIIMBAHUN U MOPOXKAEHUN peuU ObLIU
BbIpaXKeHbl MeHblle, YeM B KOHTPOJIbHOW rpynne. TakuM o06pa3oM, Npu BOCHPUATHU
COOCTBEHHOM peuH y 60/IbHBIX IM30ppeHuent ¢ BI' 3a1elicTByOTCS MO3roBble MeXaHU3MBI,
B HOpMe y4acTBYIOLYe B BOCIPUATHUH YY>KOHN peyH.

[lo MHEHHMI0O HEKOTOPbIX aBTOPOB, C HapylleHHWeM aTpubyuuud npu Bl cBs3aHbI
¢yHKUMM npaBoro mnoJymapus [21; 59], koTopoe y4acTByeT B TeKyLleM MOHHUTOPHHIE
noJyyaeMod W mnepeZilaBaeMod MHPOpMalMU U 0OeClevyrBaeT COXpPAaHEHHEe IeJIOCTHOCTU
MBICJIEHHOW CHUTYalldU U COOTBETCTBUE PEYU W MbILLJIEHHUS JAeHCTBUTEJIbHOCTH, 3HAHUSAM
0 MHUpe€ U XKUTEHWCKOMY OnbITY [1].

B naHHOW MoJie M HENOHSITHBIMM OCTAlOTCAd MNPUYUHBL JepUIMTa aTpUOyLUU
MeHTa/bHOro omnbiTa npu BI. [lo HamemMy MHeHUIO, UX ONMUCAHUE COLEPKUTCA B MOJENU
HapyllleHUsl OTCAeXUBaHUs/TIPeIBOCXUIIIEHHSI COOCTBEHHbIX HAMEPEHUH NMPHU NOPOXKAEHUU
BHYTPEHHEH peyu.

MO/ICJII/I BepGaJIbeIX I‘aJIJIlOI.lI/IHaI.lHﬁ B paMKaX KYJIbTYPHO-HUCTOPHUYECKOI'o nmoaxoaa

Mogenbs HapyuieHusi BHyTpeHHell peuu Y. PepHuxoy [26] mnpuBiekaeT [JJs
00bsicHeHHMs1 MexaHu3Ma BI' y mnauueHToB c mwu3odppenuern uzaen JI.C. Boirorckoro
0 COLIMa/IbHOM reHe3e BBICIIUX ICUXUYECKUX QYHKIUN, JUATOTUYHOCTH, parMeHTapHOCTHU
Y NpeJAUKaTUBHOCTU BHyTpeHHel peud. Y. DepHuUxoy BblJenseT 4 CTyeHHU ee Pa3BUTUSA:
BHEIIHUN [AWaJior MexJy JABYMsl JIIOJbMH, pedb JJs cebsi, pa3BepHyTas U CBepHyTas
BHYTpeHHAA pedyb. lIpepsiaraerca [ABa BO3MOXHBIX MexaHU3Ma BI: HesaBeplieHHOCTb
MHTEePHOpHU3aLlMU B MpOLecce Pa3BUTHUA U KOMIIEHCATOPHOE pa3BOpayMBaHME B yCJIOBUAX
ctpecca. OfHaKo 06bsiCHeHHe oUIM604YHOM aTpubyuu npu BI' ocTaeTcsa HenpopaboTaHHBIM
B JaHHOM MO/IeJIH.

B coorBercTBUM Cc Mogesbd M. KypaBieBa 0 NCUXOJIOTUYECKUX MeXaHHU3Max
naToJIOTU4YecKoro otuyxjaeHus [2], B[ BocnmpuHUMalwTCsd Kak pe3yJbTaT BO3JeNCTBUS
Yy>KOM BOJIM, TIOCKOJIbKY MX OCHOBHasi 4epTa — YYBCTBO HENOJKOHTPOJIbHOCTH,
«CJIeJJAHHOCTU» — XapaKTepHa W [iJil BHeEIIHero o6beKTUBHOro Mupa. [laTosiorudeckoe
OTUyKJieHHe, 10 MHEHUIO aBTOpPa, CBSA3aHO C MOJIOMKOM MeXaHHW3MOB KOHCTUTYWPOBAaHMUS
CyObeKTUBHOCTU. B HopMe CyOBEKTHBHOCTb OpraHU3yeTcs MyTeM pasrpaHAYeHUs
cyObeKkTa U 00beKTa C BO3MOXHOCTbI CMeIleHUsl 3TOU TpaHMLbl, HO TeEM He MeHee
YCTOUYMBBIM [IMAaNa30HOM ee JIOKA/W3allu{, NMPU HapyLIeHWU KOTOPOrO0 MbICAb MOXET
npeBpatuTbcsl B BI' [2]. Cy6beKTUBHOCTb pacCMaTpPUBAETCs KaK BbICIIAs MCUXUYeCKas
byHKIMS, POXoJslasi B pa3BUTHUU 3Tall MPOU3BOJILHOTO OBJIAJIEHUS], UTO MpeAnojaraet
NOJIAPU3ALMI0 «CBOE-YyXK0e» C INOCJeAyIolled UHTepuOpU3alnerd 3TOr0 pasrpaHUYeHMUsd.
ABTOp MokasaJ, YTO B MCUX03€ MPU HIM30PPEHUN MOBBILIAETCS YAaCTOTA MOPOXKAEHUS He
00pallleHHbIX K cobece/JHUKY BbICKa3bIBaHHU C MOC/AeAyollell UX 00'beKTUBALUEN B BU/IE
BI', yacTo AMaJIOrMYHbIX 10 COZlepKaHUIo [2].

Moaenb HapylieHHs OTC/Ae€KUBAHUA /TIPpeJBOCXUIEHUS COOCTBEHHbIX HAMepPeHM
IPU NOPOXKAEeHUU BHyTPpeHHeH peuH (verbal self-monitoring)

Mbl mnoJsiaraeMm, 4uTo JaHHasg Mogenab [13; 25; 30] uHTerpupyeT O6OJIBIIMHCTBO
NpeAblAYLIMX U SIBJAsieTC Haubosiee nmpopaboTaHHoW. B cooTrBeTcTBUM c Heil BI' mpu
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MM30ppeHUM BO3HUKAKOT H3-32 JlePUIUTAa MOHUTOPUHIA COOCTBEHHBIX HaMepeHUW NpHU
NOPOXKAEHUU BHYTPEHHEN peud W HeJOCTAaTOYHOTO OCAabjieHHsl ee CeHCOPHBIX MOC/Ae[CTBUI
(monomka MexaHusma corollary discharge). TlocKkoJibKy BOCHpPUATHE COGCTBEHHOU
BHYTPEHHEHN peyr He CONPOBOXK/JAETCS CUTHaJaMM, KOTOpble Obl yKa3bIBaJW Ha aBTOPCTBO
Ccy0ObeKTa, MEHTa/IbHOe COObITHE ([IOpOXKJeHUe BHYTPEHHEU peuu) He COOTBETCTBYET €ro
O’KUJJaeMbIM CEHCOPHBbIM NOCJe[CTBUAM, C/e/l0BaTeJbHO, MalMeHT C IIM30ppeHHel He
roTOB KaTeropyusoBaTb CBOM OMNBIT KaK BHYTPEHHIOIO peyb U OIIMOO0YHO MPHUMKMCHIBAET ee
BHELIHEMY MCTOYHUKY. [IposiBJieHHeM yKa3aHHbIX HapyUIeHUW C TOYKU 3pEeHUs] MO3TOBbIX
MeXaHU3MOB MOXKET SBJISTbCS IMOBBbILIEHHAs aKTHBAllMsl peyvyeBbIX 30H B pe3yJbTaTe
HapyuleHusi QyHKLMOHA/JbHBIX CBSI3ed C 06/1aCTSIMM, OCYLECTBJSIOIIMMU PeryasiTOpHble
byHkumu [6]. Tak, ycuaeHHble BOCXOAsALIMe CUTHAJIbl U3 BTOPUYHBIX BUCOYHBIX OTZEJIOB,
CBSI3aHHBIX C BOCIPUATHEM peYH, MOTYT COYeTaTbCA C OCAabJeHHbBIMHM HUCXOAALUMU
CUTHaJIaMU U3 J0pcoJiaTeJIbHOW NpedpOHTANbHOU, NepeHEN MOSICHON U JIOTIOJTHUTENbHOU
MoTopHOU Kophl [6; 15]. K. Xyrpane [38] fgomnosiHATEeNbHO BKJ/AKOYAeT B JAHHYK CXEMY
TEMeHHble OT/eJbl, BHOCAIIME BKJ3aJ B CJABUI BHUMaHHUS B CTOPOHY BHYTPEHHUX
pasgpaxutened. . Yorepc U KoJsjierd [67] MAONOJNHAKT MOJeJb Ba)XHOW pOJIbIO
HeraTHMBHBIX 9MOLUHK B 3amycke U XxpoHupukauuu BI. Hapsaay c nepuenTUBHBIM CABHUTOM
B CTOPOHY JIOKHOIOJIOKUTEJIbHBIX OTBETOB U Je(PULUTOM OTTOPMaKUBAaHHUSA, B COCTaBe
HUCXOJALMX MPOLECCOB JAHHOM MOJIeJIM PacCMaTpPUBAIOT O0XUAAHHUSA, 00pa3bl BOOOpaKEHHUS
U cJeJbl MaMATH, KOTOpble AesalT cojepkaHue Bl MHAUBUAYaTM3UPOBAHHBIM, a TaKXKe
HeJIOCTAaTOK KPUTHYHOCTH M 6penoBbie HHTepnpeTanu BI' [67]. Mogenb noaaep:kuBaeTcst
JlAaHHBIMH O CBSI3U MEXY NpPeUMYyIleCTBEHHbIM f3bIKOM BI' y GUIMHIBOB U 60Jiee paHHUM
BO3pAacTOM OCBOEHMUs, 60jiee 4aCTbIM HCIOJb30BAaHUEM U CyO'bEKTUBHO 00Jiee BbICOKHUM
ypOBHEM BJaieHUs fA3bIKOM [34]. YyacThe aHTULMNATOPHOrO MexaHuU3Ma corollary
discharge B peyeBBbIX INpoleccax B HOpMe ObLIO NMOKa3aHo paHee [56; 57]. B pab6oTax
HEeWpPOPU3UOJIOTUUECKOTO XapaKTepa y 3/0POBbIX MCHbITyEMbIX, HO He Y OOJIbHbIX
mu3oppeHuer ¢ BI, aMmiuTyZHble XapaKTepUCTUKU BOJIHBI N1 C/IyXOBbIX BbI3BaHHBIX
NOTEHIMAJIOB OTpakaJlkd TOPMO>KEHHE CJIYXOBOM KOpPbI NMPU MOPOXKAEHHUU pedH; TaKKe
TOJIBKO Y 3/I0POBBIX UCHBITYEMBIX, HO He y mnauueHTOB ¢ BI', korepeHTHOCTb TeTa-pUTMa
MeX/Jy JIOOHbIMM U BHUCOYHBIMHU OTBEJEHUSMU JIEBOTO MOJyllapus Oblia BbIlle MpPU
NOPOXKJEeHUU peyl, YeM MpU ee MpOCAylIMBaHUU [27]. JlanbHelline paboThl MOKasalu
Ha/IMyve BpeMeHHOU 3a/lep>KKH TOPMOXKEHHS CJIyXOBOUM KOPbI Y NALlUEHTOB € K30 peHuen
¢ BI', cBs13aHHOM cO cHUKeHHeM QpaKLMOHHOM aHM30TPOINUU AyroobpasHoro nyudka [70].

[TockoIbKY BHYTpEHHSIS1 peyb BKJIIOYEHA B KaUeCTBE BAXKHOI'O 3B€HA B NPOU3BOJIbHYIO
perysasuuio (B COOTBETCTBUHM C HAesAMH, GepymnMmu Havasao eme oT JI.C. Beirorckoro
U Mo/Jiep>KMBaeMbIMU MHOTUMU COBPEMEHHBIMHU UCCIe0BaTENIMU; CM. paszenbl 1.2 u 1.3
B paboTe [4]), ee HapylieHUs Y 60/bHbIX MIKM30$peHuel ¢ B[ MoryT npuBoAUTH K e QUIUTY
BBINIOJIHEHUS] Psfa 33/4ay, HarpyKawIluxX pasJMyHble KOMIIOHEHTbl peryJsTOPHBIX
GyHKUMH, B TOM 4YHCJe OTTOPMaKMBaHUe, NepeK/lYeHHe M pabouyr namaTb [53],
0 KOTOPbIX TOBOPHUJIOCH B MpPeAbIAYUIUX MoAessX. [[py 3TOM peryaTOpHbIN JedUIUT caMm
1o cebe MOXKeT TaKXXe BHOCUTb BKJIa/, B e GULIMTAPHOCTb BHyTpeHHeH peuu [53].

[lepBas rpynna ¢MPT-ucciesoBaHui, pesieBaHTHBIX JaHHOU MOJeJy, peAroaraeT
cBsi3b BI' ¢ ycTroilunBol abeppauuvedd GYHKLHMOHAJIbHOM apXUTEKTYpbl TOJIOBHOTO MO3Tra
(trait studies) u comnoctaBasieT 60JibHBIX IK30dpeHHed ¢ BI' ¢ KJIMHHUYECKUMHU
M HEKJUHUYECKHUMU KOHTPOJIbHBIMHU rpynmnaMu. [Ipy BooOGpakeHUU pedyd y 3/40pOBbIX
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WCIbITYeMbIX aKTHUBAllYs JIEBOM BepxXxHeN BHCOYHOU HM3BUJIMHbI CHMXKaJlachb O CPaBHEHUIO
C MPOCAyUIMBAaHHWEM peYH CUJIbHee, 4eM y 60JbHbIX KM30bpeHuer ¢ BI' [58]. AkTuBauus
MOSICHOW U3BUJIMHBI Y TPYIILI KOHTPOJIS Obljia BbIllle PH MOPOXK/IEHUN PEYU 10 CPAaBHEHHUIO
C IpocJayuIMBaHWEM, Yy NallMeHTOB — HaobopoT [58]. O6Hapy>keHa B3aUMOCBSI3b TSXKECTHU
BI' npu musoppeHurn co CcHUXKeHHEM QYHKIMOHAJbHBIX CBSI3ed MeXJy JIeBOU
JlopcojiaTepasibHOM NpePpPOHTAJbHOM KOpPOW M JIEBBIMU BUCOYHBIMU OTAEJaMU MpPHU
3aBeplIeHuU npeajokeHuu [47]. Pab6oTel ¢ npuMeHeHueM GMPT nokosi Takke mO3BOJIMJIU
BBISIBUTb H3MeHeHHe OQYHKIMOHANbHBIX CBSI3ed MeXJy IepeaHed TNOSCHOW KOpou
Y BUCOYHBIMM 00/1aCTSIMU JIeBOT0 Nosyliapus y nanueHToB ¢ BI' [20; 66]. B To ke BpeMs no
pe3yJibTaTaM Hallero uccjaefjoBaHus [4], B KOTOPOM MPUHSAJMU Yy4yacThe MalUeHThI
c mm3odpenuel c BI' B anHaMHese, 6e3 BI' B aHaMHe3e U 3/J0pOBbI€ UCIIbITyeMble, CHUXKEHUE
GYHKLUMOHA/NIbHBIX CBsI3ed MeXAy TIepeJlHed IMOsICHOM KOpPOW M BepxXHeHd BHUCOYHOM
W3BUJIMHOW B KaX/IOM MOJIYIIAapUU HE SIBJSAJIOCH CHellMPUUIHON 0COOEHHOCThIO NMallMEHTOB
¢ BI' u xapakTepusoBasio Bcex 00JibHbIX IU30ppeHHel. CrneuuduyHass 0COOEHHOCTH
60s1bHBIX ¢ BI' 3ak/t04aiach B CHUXKEHUU QYHKIIMOHANbHBIX CBSI3EN MEX/1y HXKHEH JI0OHOU
VM3BUJIMHOW JIEBOTO MOJIyLIApUs, CBI3AHHOW C MOPOXKJEHUEM pedH, U NepesHel MOSCHOU
V3BUJINHOW.

Bropas rpynna ¢MPT-uccnesoBanuii paccmatpuBaeT BI' B CBSI3M € BpeMeHHBIM
V3MeHeHrHeM (QYHKLMOHUPOBAaHMA TOJIOBHOrOo Mo3ra (state studies), B 4acTHoOCTH,
C MIOBBILIEHUEM aKTHUBALIMU B CETH, CBSI3aHHOH C MOPOXKAEHUEM U BOCIPUATUEM peuH [7; 15;
31; 43]. CyobekTuBHasi peaJUCTUYHOCTb «rOJIOCOB» y MAalUEHTOB C PacCTPONCTBAMHU
MKU30ppPEHUYECKOr0 CIeKTpa KoppeaupyeT ¢ QYHKLUOHAJbHOU CBSA3aHHOCTbI HMKHEU
JIOOHOW W3BWJIMHBI C BUCOYHBIMM 30HAaMU U INepejHed MoscHOM u3BUJAMHOK [54]. Ilo
JlaHHBIM OJHUX aBTOPOB, ONpeJie/ieHHas JaTepaau3anus aktuBauuu npu BI' orcyTcTByeT
[7], no ApyruM JaHHBIM, CHAMITOM CBfI3aH CKOpee C IPaBOCTOPOHHEN akTuBauued [15; 23;
59]. U.Commep u K./ugepeH [59] ocHOBHbIM MexaHu3MOM BI' cuuTawT ciabocTb
TOPMO3£ILL[eT0 KOHTPOJISl NepefjHEd NOSICHOM Kopbl HaJ, peyeBbIMU 30HAMHU MPaBOTO
noJiymapusi. ABTOpbl MO0JIaral0T, YTO HEraTUBHOE COJiepKaHWe, HaBSI3UMBBIA XapaKTep
M HeJOCTaTOK IPOM3BOJIBHOTO KOHTpoJis coamxkaloT Bl y OGosbHBIX HIM30ppeHUEN
C aBTOMaTU3MpPOBAHHOM peyblo MAlUEHTOB C adpas3veld Npy NOpPaKEHUH JIEBOI'0 NOJyLIAPUS
M pacTopMaKMBaHUM NpaBoro. B kavyecTBe [0ONOJIHUTENBHOTO apryMeHTa HPUBOAATCS
JlaHHble O TOM, UYTO peueBble MpOLECChl B HOpMe 006eCcnevyuBalOTC TOPMOXXEHHEM
roMOJIOTOB peyeBbIX 30H B NpaBoM mnoJsyumapuu [59]. B To xe Bpemsa JI. bapbepy u ero
COaBTOpaM B HeJJaBHeM MeTaaHasiu3e [11] He yAanoch pemIMUPOBaTh aKTUBALMIO0 HUXKHEH
JIOOHOW W BepxHel BHCOYHOW H3BUJIMH HU B OJHOM M3 NOJyLIAapU{A Yy MalMeHTOB
¢ mu3oppenuer Bo BpeMs BI' (BeposiTHO, 3TO MOXeT ObITb CBA3aHO C HUCIOJIb30BAaHUEM
KOHCEpPBATUBHbIX CTATUCTUYECKUX NOPOrOB), OHAKO ObIJI 0OHAPYXKEH KJacTep aKTUBALUU
B OCTPOBKE JIEBOTO NOJIyLIApHs, KOTOPbIM, C OJAHOW CTOPOHBI, BOBJI€YEH B peub, C JAPYrou
CTOPOHBI, BXOJUT B CETb ONpe/ie/ieHUs 3HauYuMocTH (salience network).

JaHHble 1o Tepanuu BI' ¢ NoOMOLbIO HEMHBA3UBHOU CTHUMYJISLIUU TOJIOBHOTO
MoO3ra TakxXe IOJJepXXUBAOT ob6cyxaaemyo wmogeab BI' [10; 48; 50]. Hanpuwmep,
TpaHCKpaHHa/bHas NpsMas CTUMYJALMS NOCTOSHHBIM TOKOM C KaToJoM (TOpMO3HOe
BO3/leHCTBHE), PAClOJIOKEHHBIM HaJ, BUCOYHO-TEMEHHOU 30HOU, M aHOZI0M (aKTHUBHUPYIOLLee
BO3JelcTBUe) HaJ, NpedpOHTAaJbHONM KOPOH B JIeBOM MOJYLIAapUU CHUXKAJA TSXKeCTb
dapmakopesucteHTHbIX BI' y manueHTOB c miM3oppenueit [50].
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3ak/iloueHue

Mg1 paccMoTpeny HauboJiee 3HaYMMble MOJleJIM HEUPOKOTHUTUBHbBIX MexXxaHU3MoB Bl
npu mur3odppeHur. HecMOTps Ha TO UTO B 3TUX MOJe/ISIX aKLEHT JieJlaeTCs Ha pa3IMYHbIX
acrnektax BI, Mogenu mnepecekarTcsi Mexay C000M W AONOJHAKT Apyr Apyra. [lepBas
MOJieJib CTaBUT BO IJIaBY yrJ/ia HaBsi3UMBble NOGOYHbIEe BIJIeTEHUS (MbICJIH, BOCHOMHUHAHUSA
WJIU 00pa3bl BOOOpaKeHHs), KOTOpble BMELIMBAIOTCA B MPOTEKalolliue KOTHUTHUBHbIE
npolLecchl ¥ HapymatT ux. Cieayomue Moaeau 06paljaloTcsa K IpUiMHaM HEBO3MOXXHOCTHU
Ux wu3beraHuss — JeUIUTY TaKUX KOMIIOHEHTOB peryJsaTOPHbIX QYHKIMH, Kak
OTTOpMaXMBaHUe, MepeK/YeHrne U paboyas MNaMATh, YTO MO03BOJISAET OOBSICHUTH
OILyIleHHEe OTCYTCTBUS NPOM3BOJIBHOTO KOHTPOJIS HaJ, «TOJIOCAMHU», KOTOpPbIE CJBILIUT
nauueHT. B yacTHocTH, rpynma MoJeseld JeslaeT aKLEHT Ha CABUTe BHHUMaHMUA
K BHYTPEHHUM pa3[pa)KUTeJsdM KU HEBO3MOXXHOCTH €ro IepeKJIYeHUs Ha BHeIIHHe
ctumysbl. Tak, B cooTBeTcTBUU C baliecOBCKOM MOJie/ibl0 MaKCMMHU3aLuW oxujaHus, Bl
MOTYT BO3HUKAaTh BCJIEJ[CTBUE MPUOPUTETA allPUOPHBIX 0XKUAAHWUU HAJT HOBOM BXOJsIEN
HHpopMalMed M HeAOOLEHKHM ypPOBHsI HeolpejeseHHOCTU. HekoTopwle aBTOpbl [5; 12]
NOJYEPKMBAKOT BaXXHOCTh AaKTUBHOCTU CyO'bEKTa B IICUX0JIOTMYeCKOM MexaHusMme BIT —
JlesITeJIbHOCTU  «IIPUCTAYLIMBAaHUs». /[lpyras KpynHash MoJieJlb WCXOAUT U3 HJeu
0 HapylLIeHUHX aTPUOYLIMM MEHTAJbHOIO ONbITA, B YACTHOCTH, PE€YH, TO €CTb OLIMG0YHOM ee
COOTHECEHWHU C BHEIIHUM HWJM BHYTPEHHHM MCTOYHUKOM. /laHHYI0 OMIMOKY aTpuOyLUU
KyJIbTYPHO-UCTOPUYECKHE MOJEJNU MNbITAIOTCA OOBACHUTH AUAJTOTUYHOCTbIO BHYTpPEHHEU
peud U 3aKOHaMU ee (OPMUPOBAHUA IO MeXaHU3My HUHTepuopu3daunuu. HakoHen, mno
HalleMy MHEHMI0, HauboJsiee MPOPAOOTAaHHOW W HWHTErpaTUBHOU SBJSETCS MOJE/b
HapylleHUs1 TpPeABOCXUIIEHUS WU OTCJIeXUBAaHHWS COOCTBEHHBIX HaMepeHUW Impu
NOpPOXK/JEeHUU BHYTpeHHel pedu. B cooTBeTcTBUM ¢ Hel BI' BO3HMKAIOT M3-3a HapylleHUs
AHTULUIALWU CEHCOPHBIX MOCJEJCTBUU BHYTpPEHHEN peyu: Mu3-3a OTCYTCTBUSI 3TOrO
npe/cKa3aHUs MallMeHT He HaxOJUTCS B FTOTOBHOCTU KaTeropu3oBaTh TEKYL[UH ONBIT KaK
COOCTBEHHYI0 BHYTPEHHIO) peyb W MNPUIMUCHIBAET €€ JIPyrOMy  HCTOYHHUKY.
MeTopnosiornuieckue orpaHudeHus cyuectByromux GMPT-uccienoBanuii, NmocBAILEHHBIX
M3y4YeHUI0 MO3TrOBbIX MexaHHW3MOB BI' y nanueHToB ¢ mM3oppeHrel, KpaTKO 00CY a0 TCs
B cTaThbe [3].

Ha ocHoBe Hamiero o0630pa HEHWPOKOTHUTHUBHBIX MoJesed BI' y mnanueHTOB
¢ wmur3odppeHUer MOXHO cJiejaTb BBIBOJ, O TOM, YTO B 3TOM KJIMHUYECKOH TpyIe
HabsoAaeTcd  JeQUUUT  PeryasaTOPHbIX U pedeBbIX QYHKLUUW  WJIM, CKOpee,
MeXQYHKIIMOHAJbHOTO B3aUMOJEMCTBUS MeXJy HHMH, 4YTO OCOOEHHO OYeBHJHO Ha
npuMepe MNocjeJHEW pPacCMOTPEHHOM MoJie/id. JTO COrJlacyeTcs € TeM, 4YTO AepUuuuT
peryasiTopHbix [52; 62] u pedeBbiX [21; 22; 35; 72] PyHKUUH SBJAAKTCA KJIHYEBbIMHU
KOTHUTUBHBIMHU HapyILEeHUSIMHU npu M30ppEeHUH. BeposTHo, Ha doHe
HENPOINCUXOJIOTUYECKUX HapylleHWH, OoOUMX [/ BCeX MalUeHTOB C IIM30ppeHHUew,
6osibHbIE U30dpeHUel ¢ BI' 06Hapyk1BalOT CBOU crieliprudecKre 0CO6EHHOCTH.

OrpaHWYeHHs1 TPeJCTAaBJEHHOTO 0630pa JIMTEPATypbl CBsI3aHbl C TEM, YTO OH He
SIBJIIETC CUCTeMaTU4YeCKHUM. /laHHble OTrpaHWYeHUsT O06YCJIOBJEHBI GOJIBIIUM 00BEMOM
ny6JMKanuH, KOTOpble He IMO03BOJIAET MPOAaHAJU3UPOBATh O6BEM OJHOM CTaTbH,
U TPYAHOCTAMH GOPMYJMPOBKH YETKUX KPUTEPHEB MOUCKA HWCTOYHUKOB IO 3aJaHHOHU
TeMaTHKe. TeM He MeHee BO3MOXHbBIM MpPEJCTABJSIETCS MPOBeJeHUEe CUCTEMATHYECKOTO
0630pa paboT B paMKax KaX/10i U3 paCCMOTPEHHbBIX MO/iesIei.
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Recent studies at the interface between psychiatry and neuroscience demonstrate a trend
towards the investigation of single significant clinical characteristics of mental disorders in
contrast to the analysis of a mental disorder as a homogeneous nosological unit. Thus,
a large body of studies is focused on auditory verbal hallucinations (AVH) in schizophrenia,
which are one of the core positive symptoms of the disorder and an important diagnostic
criterion. Nevertheless, the neuropsychological and neurophysiological mechanisms of
AVH in patients with schizophrenia remain debatable. In this paper, we will review the
main neurocognitive models of AVH in schizophrenia, including models of intrusive
cognitions and poor inhibitory control, a model of attentional shift to inner auditory stimuli
and an inability to reallocate its resources, a model of expectation maximization, a model of
working memory deficit, a model of poor source-monitoring, models of AVH within
cultural-historical approach, and a model of impaired verbal self-monitoring in inner
speech. The results of several neuroimaging and neurophysiological studies relevant to the
models are also highlighted. We conclude that schizophrenia patients with AVH
demonstrate deficits in executive functions and language, or rather a poor cross-functional
interaction between them.

Keywords: auditory verbal hallucinations, schizophrenia, positive symptoms,
neurocognitive models, neuropsychology, neuroimaging, neurophysiology.
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Introduction

A recent trend in neurocognitive studies in psychiatry is characterized by a shift from
the consideration of a mental disorder as a homogeneous nosological unit to the
investigation of single clinical characteristics [26; 67]. Due to the heterogeneity of
schizophrenia, separate analyses of its key clinical aspects may provide more information
on the disorder than an attempt to comprehend an overall picture of its diverse
characteristics.
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Auditory verbal hallucinations (AVH) are a symptom common to various mental and
neurological disorders (e.g., Parkinson’s disease, epilepsy, dementia, hearing impairments,
bipolar disorder, and personality disorders) and are even found in nonclinical populations,
but they are most prominent in the clinical picture of schizophrenia [37; 46]. AVH are one
of the core positive symptoms of schizophrenia [26; 55] and an important criterion for the
diagnosis of schizophrenia in the ICD-10. Kurt Schneider classified AVH as first-rank
schizophrenia symptoms, including hearing thoughts spoken aloud, hearing two or more
voices conversing with each other, and hearing voices commenting on a person's behavior
[55]. This symptom is found in 70-80% patients with schizophrenia [41; 46; 67; 71] and
causes pronounced distress [65]; AVH can be identified when a person in the awake state
hears voices not triggered by a relevant external auditory stimulus but perceived to be
realistic, uncontrollable, and different from the person’s own thoughts. An unequivocal and
comprehensive determination of the psychological and neurophysiological mechanisms
through which the production of a patient’s own mind is perceived as something alien is
still lacking; a number of models have been suggested by different authors.

This review aims to analyze basic models of the neurocognitive mechanisms of AVH
in patients with schizophrenia, including the results of relevant studies applying
neuroimaging and neurophysiological techniques. As far as we know, the current article is
the first literature review in Russian addressing the neurocognitive mechanisms of AVH.
Such a review may encourage research interest in AVH within the Russian-speaking
scientific community (specialists in clinical psychology, psychophysiology, and psychiatry)
and facilitate the elaboration of existing hypotheses or the generation of new ones,
whereas in practical terms it may help to improve protocols of neurocognitive
rehabilitation.

Notably, the first models are described relatively briefly as they are the earliest and
simplest and included in more complex models as component parts.

Models of intrusive cognitions and poor inhibitory control

A model of intrusive cognitions explains the emergence of AVH in schizophrenia
patients through the presence of auditory representations which do not match current
external stimuli, interfere with on-going cognitive processes and disrupt them [8]; they are
associated with dysfunctionally high activity in the left temporal regions [39] involved in
language comprehension. The model addresses intrusive thoughts, memories, and imagery
[8; 16; 51]), including trauma-related intrusions [61]. Studies using questionnaires showed
that intrusive thoughts were more frequently seen in schizophrenia patients with AVH, in
contrast to patients without AVH and healthy individuals [51], and the severity of AVH was
correlated to extra-list intrusions in memory tests [16; 17].

According to a model considered as an independent one by some authors [8],
schizophrenia patients with AVH demonstrate a deficit of an inhibitory component of
executive functions, namely the inhibition of the above-mentioned intrusive cognitions
[9; 60; 69]. This may be related to the aberrant functioning of the frontoparietal executive
network [41]. Waters et al. [69], using the Hayling Sentence Completion Test and Inhibition
of Currently Irrelevant Memories task, revealed that an inhibition deficit correlated to AVH
frequency but was not associated with other schizophrenia symptoms. Badcock et al. [9]
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also used the latter task and showed that patients with AVH made more inhibition errors
than patients without AVH and healthy controls, which might point to a deficit of selectivity
of memory in this patient group. Soriano et al. [60] replicated and extended these findings
by applying the task measuring the ability to intentionally forget recently learned
information. In the study by Toh et al. [64], only current voice-hearers, but not past or
never voice-hearers with schizophrenia, were characterized by inhibitory impairment.
Taken together, the first and the second models allow us to explain the sense of lacking
voluntary control over voices and their intrusive nature.

Model of an attentional shift to inner auditory stimuli and an inability
to reallocate its resources, and a model of expectation maximization

The third group of models is based on the idea that schizophrenia patients during
AVH, partly due to attention switching difficulties, spend most of their attentional
resources (and expectations) on listening to voices, which results in an aberrant processing
of external stimuli [67]. According to Friston’s Expectation-Maximization algorithm [29]
based on a Bayesian framework (for details see [42]), AVH may arise because of the greater
weight of prior expectations compared to sensory input, while the level of uncertainty is
underestimated. Consequently, the incoming prediction error (i.e., the difference between
the bottom-up signal and top-down prediction) causes the patient to be unable to correct
expectations, and a false inference is made that the voices are real. Benrimoh et al. [12]
continued developing Friston’s ideas and focused on the activity of a subject who may
listen to voices, try to ignore them or answer them. Using computational simulation, the
authors found that the weight of prior beliefs (i.e., the level of confidence in them) depends
on beliefs about the reliability of incoming sensory data as well as the monitoring of
a subject’s own actions (‘beliefs about policies’). Thus, the evaluation of incoming sensory
information as imprecise does not allow the person to correct the false-positive hypothesis
about the presence of voices; however, high confidence that the person is listening at the
moment is also necessary for the emergence of AVH [12]. Importantly, the contribution of
the subject’s activity (i.e., listening) to the emergence of AVH was emphasized as early as
1970 in the works by the Russian pathopsychologist Susanna Rubinshtein [5]. Horga and
Abi-Dargham [37] develop Friston’s ideas and suggest that an important contribution to
the reevaluation of prior expectations in AVH may be made by aberrant functioning of the
dopaminergic system and networks including the striatum, which leads to a permanent
sense of perceptual uncertainty and does not allow a patient to dynamically adjust to its
changing level; therefore, he or she predominantly relies on prior expectations but not on
incoming sensory data.

Studies using the methodology of Signal Detection Theory (SDT) rely on the idea that
perception always takes place under some uncertainty, and the detection of a stimulus
depends both on perceptual sensitivity (i.e., an ability to detect a signal if it is really
present) and perceptual bias. The experimental procedure implies a presentation of
auditory stimuli masked by white noise and requires a participant to indicate the moment
of voice detection. In such studies, patients with AVH demonstrate a false-positive response
bias but not impaired perceptual sensitivity [14; 18; 24].

According to the results of neuroimaging studies, schizophrenia patients with AVH
miss more target auditory stimuli and demonstrate less activation in the primary auditory
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cortex of the left hemisphere in response to a target stimulus compared to patients without
AVH [28]. A meta-analysis [45] revealed that increased activation of the left primary
auditory cortex was found in schizophrenia patients with AVH in the absence of external
stimulation, while decreased activation was seen when they listened to speech. Dichotic
listening studies identified the absence of a right-ear advantage in speech perception,
which is common for healthy individuals, in patients with AVH [33; 40]. These results may
seem to contradict the above data; in some cases, schizophrenia patients give increased
attention to external stimuli (i.e., false-positive responses), while in other cases the patients
miss them. The level of noise may be an important factor, as it additionally loads the
auditory system and prompts patients to listen, which caused AVH in the studies by
Rubinshtein and led to false-positive detections in SDT studies.

Model of working memory deficit

Working memory is one of the main components of executive functions that allows
individuals to maintain and manipulate information that is necessary for the current
activity, online. Working memory involves language subcomponents, namely rehearsal in
the phonological loop. According to a number of studies, a working memory deficit plays an
important role in the AVH mechanism [19; 32; 44; 63].

Bruder et al. [19] divided schizophrenia patients into two groups, those with and
those without a core impairment in auditory information processing, based on tone
discrimination test performance. The severity of AVH was associated with a verbal working
memory deficit in patients with intact auditory information processing. The same patient
group performed a verbal working memory task worse than both patients without AVH
with intact auditory information processing and healthy individuals. Jenkins et al. [44],
using hierarchical binary logistic regression, revealed that working memory (assessed with
the MATRICS battery) predicted the presence of AVH in schizophrenia patients. Similar
results were obtained in other studies [32; 63] regarding verbal working memory.

During working memory task performance, schizophrenia patients with AVH
demonstrated decreased activation in the left temporoparietal regions involved in speech
comprehension and verbal working memory compared to a clinical control group, and the
decrease was negatively correlated to AVH severity [71].

Hoffman and McGlashan [36] developed a computer simulation of working memory
during recognition of a single word in a sentence. Two conditions were used for the
presentation of a word, normal and degraded phonetic input, with the latter simulating
a reliance on working memory. When connections between different network layers were
disrupted, the system produced spontaneous percepts of words in the absence of phonetic
input and recognized words poorly under degraded phonetic input. Schizophrenia patients
with AVH made more word recognition errors compared to control groups, which was best
explained by an overpruned model with changed activation of the network elements [36].
A detailed psychological interpretation of the contribution of verbal working memory
deficits to the AVH mechanism is lacking; some authors [32; 71] suggest that AVH interfere
with external auditory stimuli, exploiting working memory resources (this hardly differs
from interpretations of the previous model).
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Model of poor source-monitoring of speech

The next model prioritizes an impairment of source-monitoring, a metacognitive
function which allows an individual to attribute his or her mental experience or actions,
including language production, to an external or internal source [68]. In typical tasks,
participants are asked to determine whether a particular mental action (e.g., utterance,
movement) was performed by themselves or by someone else. For instance, participants
produce an association to each word in a series of sequentially presented words and then
identify the words generated by themselves as well as the presented and non-presented
words. A meta-analysis of studies with different tasks [68] revealed a deficit of source-
monitoring in schizophrenia patients with AVH, in contrast to patients without AVH, which
took place at early stages of information processing (perception but not memory). In
a study by Mechelli et al. [49], schizophrenia patients with AVH misidentified their own
speech as being that of somebody else more often than clinical and nonclinical control
groups. In healthy individuals and patients without AVH, the effective connectivity of the
left superior temporal gyrus with the anterior cingulate gyrus was higher during listening
to alien speech versus self-generated speech, while patients with AVH demonstrated the
reverse picture [49]. Simons et al. [58] found that differences between listening to speech
and language production in the activation of left superior temporal gyrus were less
pronounced in schizophrenia patients with AVH than in controls. Therefore, the perception
of self-generated speech in schizophrenia patients with AVH may rely on brain mechanisms
underlying the perception of another person’s speech in healthy individuals.

According to some authors, misattribution in patients with AVH may be related to
dysfunction of the right hemisphere [21; 59], which is involved in online monitoring of
incoming and transmitted information, maintaining of the integrity of a mental model
of a situation as well as the correspondence of language and thinking to reality, knowledge
of the world, and life experience [1].

However, the reasons for source-monitoring deficits in AVH remain unclear in this
model. In our opinion, they are highlighted in a model of poor verbal self-monitoring in
inner speech.

Models of AVH within cultural-historical approach

A model of inner speech impairment in schizophrenia patients with AVH by Charles
Fernyhough [26] is rooted in Lev Vygotsky’s ideas of the social genesis of higher mental
functions as well as the dialogical nature, abbreviation, and predicativity of inner speech.
Fernyhough describes four levels of inner speech development, namely external dialogue,
private speech, expanded inner speech, and condensed inner speech. Two possible
mechanisms of AVH are suggested: a disrupted internalization of inner speech
(i.e., a developmental impairment) and a compensatory re-expansion of inner speech under
conditions of stress and cognitive challenge. However, the explanation of inner speech
misattribution remains unclear in this model.

A model describing the psychological mechanisms of pathological alienation was
proposed by Ignatiy Zhuravlev [2]. According to this model, AVH are perceived by a patient
as resulting from the influence of an alien will because their main aspect, the sense of
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uncontrollability and being made by someone else, is also common to the perception of an
external objective world. Pathological alienation, in the author’s opinion, is related to an
impaired development of subjectivity. In normal conditions, subjectivity is organized
through the distinction between a subject and an object, with the possibility of boundary
shifting, but nevertheless, a stable range of its localization. If the boundary shifts outside
this range, a thought may develop into AVH [2]. Subjectivity is considered a higher mental
function; therefore, in its development, it acquires the possibility to be under voluntary
control. This implies a polarization between an individual’s own and an alien possession,
with a further interiorization of this distinction. Zhuravlev showed that schizophrenia
patients in psychosis produced utterances not addressed to an interlocutor with increased
frequency, with their further objectification as AVH often dialogical in content [2].

Model of poor verbal self-monitoring in inner speech

We assume that the model of poor verbal self-monitoring in inner speech [13; 25; 30]
includes a majority of the previously described models as component parts and that it is
the most integrative and elaborated model. According to this model, AVH in schizophrenia
patients arise due to impaired self-monitoring in inner speech production and insufficient
attenuation of its sensory consequences (disruption of corollary discharge). As the
perception of inner speech is not coupled with signals indicating that an individual initiated
this process himself or herself, a mental event (i.e.,, inner speech production) does not
match its expected sensory consequences. Therefore, an individual is not ready to
categorize his or her experience as inner speech and misattributes it to another source.

In terms of brain mechanisms, this deficit may rely on an increased activation of
language areas due to aberrant functional connectivity with regions involved in executive
functions [6]. Thus, increased bottom-up signals from the secondary auditory cortex
involved in speech perception may be coupled with decreased top-down signals from the
dorsolateral prefrontal, anterior cingulate, and supplementary motor cortices [6; 15].
Hugdahl [38] suggests additionally including the parietal regions contributing to an
attentional shift to inner stimuli in this model. Waters et al. [67] underline an important
role of negative emotions in the triggering and chronification of AVH in the model.
Expectations, imagery, and memories individualizing the content of AVH, a lack of insight,
delusional interpretations of AVH along with a false-positive perceptual bias and an
inhibitory deficit are considered top-down processes [67]. The model is supported by data
on the associations between the predominant language of AVH in bilinguals and an earlier
age of language acquisition, more frequent language use, and subjectively higher language
proficiency [34]. The involvement of an anticipatory corollary discharge mechanism in
language processes in healthy individuals was demonstrated in several studies [56; 57].
Neurophysiological studies revealed that in healthy individuals but not in schizophrenia
patients with AVH, amplitude characteristics of the N1 component of auditory event-
related potentials reflected a dampening of the auditory cortex during language production
[27]. The coherence of the theta rhythm between the frontal and temporal regions of the
left hemisphere was higher in language production than in listening to speech in healthy
individuals but not in patients with AVH [27]. Further studies found a delay in auditory
cortex suppression, associated with a decreased fractional anisotropy of the arcuate
fasciculus, in schizophrenia patients with AVH [70].
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As inner speech underlies executive functions (according to the ideas originating
from Lev Vygotsky and supported by many contemporary authors; see paragraphs 1.2 and
1.3 in [4]), its impairments may lead to poor performance in a range of tasks loading
different components of executive functions, including inhibition, switching, and working
memory [53], in schizophrenia patients with AVH. These components were mentioned in
previous models. At the same time, an executive deficit per se may contribute to inner
speech impairments [53].

In the first group of fMRI studies relevant to this model, AVH are considered to be
associated with a stable aberration of functional brain architecture (trait studies), and
schizophrenia patients with AVH are compared to clinical and nonclinical control groups.
During imagining sentences versus listening to them, healthy individuals had decreased
activation of the left superior temporal gyrus, and this decrease was less pronounced in
schizophrenia patients with AVH [58]. Activation of the cingulate gyrus in healthy
participants was higher in imagining sentences than listening to them, while patients
demonstrated the reverse trend [58]. The severity of AVH in schizophrenia patients was
associated with decreased functional connectivity between the left dorsolateral prefrontal
cortex and left temporal regions in sentence completion [47]. Studies using resting-state
fMRI also revealed aberrant functional connectivity between the anterior cingulate cortex
and left temporal regions in patients with AVH [20; 66]. At the same time, according to our
study [4], which included schizophrenia patients with a history of AVH, patients without
a history of AVH, and healthy individuals, decreased functional connectivity between the
anterior cingulate cortex and the superior temporal gyrus bilaterally was not a specific trait
of patients with AVH but was a common characteristic of all schizophrenia patients.
A specific trait of patients with AVH was decreased functional connectivity between the left
inferior frontal gyrus, which is involved in language production, and the anterior cingulate
cortex.

The second group of fMRI studies is based on the idea that AVH are related to
a temporary change in brain functioning (state studies), including the increased activation
of a network involved in language production and perception [7; 15; 31; 43]. The subjective
reality of voices in patients with schizophrenia spectrum disorders is correlated with the
functional connectivity of the inferior frontal gyrus with temporal regions and the anterior
cingulate cortex [54]. According to some authors, brain activation during AVH is not
lateralized to any hemisphere [7], while other data suggest that the symptom is related to
predominant right hemisphere activation [15; 23; 59]. Sommer and Diederen [59] propose
that the key mechanism of AVH is the insufficient inhibition of right-hemisphere language
areas by the anterior cingulate cortex. The authors suggest that negative content, intrusive
aspect, and a lack of voluntary control are similar for AVH in schizophrenia and “automatic
speech” in aphasia due to left hemisphere injury and right hemisphere disinhibition. An
additional argument provided by the authors concerns the data indicating that language
processes in healthy individuals rely on the inhibition of right-hemisphere homologues of
language areas [59]. At the same time, a recent meta-analysis by Barber et al. [11] did not
replicate the activation of inferior frontal and superior temporal gyri in any hemisphere
during AVH in schizophrenia patients (perhaps due to an application of conservative
statistical thresholds); however, they revealed a cluster of activation in the left insula
which, on the one hand, is involved in language, and on the other hand, is a component of
the salience network.
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Data on therapy of AVH with noninvasive brain stimulation also support this model of
AVH [10; 48; 50]. For instance, transcranial direct current stimulation with the cathode
(inhibitory effect) placed over the left temporoparietal junction and the anode (excitatory
effect) placed over the left prefrontal cortex reduced treatment-resistant AVH in
schizophrenia patients [50].

Conclusions

We have considered the main models of the neurocognitive mechanisms of AVH in
patients with schizophrenia. Although the reviewed models focus on different aspects of
AVH, the models overlap and complement each other. The first model prioritizes the
intrusive cognitions (thoughts, memories, or imagery) interfering with on-going cognitive
processes and disrupting them. The next models address the reasons for the inability to
avoid these intrusions, namely a deficit of executive functions such as inhibition, switching,
and working memory, which explains the sense of lacking voluntary control over the voices
heard by a patient. Specifically, a group of models emphasizes an attentional shift to inner
stimuli and an inability to switch to external stimuli. Thus, according to a Bayesian model
of expectation maximization, AVH may arise due to the dominance of prior expectations
over novel incoming information and an underestimation of the uncertainty level.
A number of authors [5; 12] underline the importance of an individual’s activity
(i.e., listening) in the psychological mechanism of AVH. Another significant model is based
on the idea of poor source-monitoring of the mental experience, in particular language
production, i.e., its misattribution to external or internal sources. This misattribution error
is explained by the dialogical nature of inner speech and its development through
interiorization in the models within a cultural-historical approach. Finally, in our opinion,
the most integrative and elaborated model is that of poor verbal self-monitoring in inner
speech. According to this model, AVH may arise due to an impaired anticipation of the
sensory consequences of inner speech; since such prediction is absent, a patient is unable
to categorize the ongoing experience as his or her own inner speech and misattributes it to
another source. Methodological limitations of existing fMRI studies of the brain
mechanisms of AVH in schizophrenia patients are briefly discussed elsewhere [3].

Based on our review of neurocognitive models of AVH in schizophrenia patients, we
can conclude that this clinical group demonstrates deficits in executive functions and
language, or rather a deficit in the cross-functional interaction between them that is
particularly evident in the last model. This conclusion coincides with the data suggesting
that deficits in executive functions [52; 62] and language [21; 22; 35; 72] are the key
cognitive disturbances in schizophrenia patients. In this context, it is possible that
schizophrenia patients with AVH have specific traits which differentiate them from other
schizophrenia patients, along with neuropsychological impairments somehow common for
all patients with schizophrenia.

Limitations of the current literature review are associated with the fact that it is not
a systematic review. These limitations are due to a large number of publications that
cannot be analyzed within the scope of one article as well as difficulties in the formulation
of precise criteria for the literature search within the defined issue. Nevertheless, it is
possible to conduct a systematic review of articles within each of the described models.
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