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Perynﬂuuﬂ IMOLIMM: UccnepoBaHue it

3NeKTpoaHuedanorpapuyecKUX KOppenaToB

B.B. KocoHoros*, W. Hrymanuc, I'. MagmeBa, U. AckenanteH

HayuHo-uccnepoBatenbckumii yHuBepcuTeT «Bbicluan WKona skoHoMWKM», MockBa, Poccuiickaa Oepepauma

AHHOTALMA

JpdeKTMBHAA perynaumMa IMOLMI accoummpyeTca ¢ bonee BbICOKUM CYOEKTUBHBIM 6arononyyumeM, NCUXMYECKUM 340-
POBbEM U [OCTUMKEHMEM COLManbHbIX Lenei. HecnocobHOCTb perynmnpoBaTh 3MOLMM YacTo accoLMMPYETCA C MIOXUM McU-
XocounanbHbIM bnarononyymeM, fenpeccuen v ApyruMmu NCUXMYECKUMU paccTpomcTBamMmn. Cpeam pasnuyHbIX CTpaTeruii
KOFHUTMBHAA MepeoLieHKa (OpUeHTMpOBaHHaA Ha cobbiTve) U MofaBneHue BbIPaXKEHWA (OPUEHTMPOBAHHOE Ha peaKLuio)
nonyynnu 6onbluoe BHAMaHWE B NCUXOGM3MONOrMYECKUX UCCNEeAoBaHMAX. KOrHUTMBHAA nepeoLeHKa OpUEHTUPOBaHa
Ha cobbITWE, Ha U3MEHEHUM CMbICNa CUTYaLMW. B oTaiMumMe oT nepeoLeHKM, NoAaBEHNE NPOUCXOQMT MO3He BO BPEMEHHOM
pa3BEPTLIBAHMM 3IMOLMOHANBLHOMO OMbITa, KOFAA NPeanpUHUMAIOTCA YCUAMA MO NOAABMIEHMI0 NOBEAEHYECKUX U dU3MO-
JIOTMYECKUX PeaKLMK, CBA3AHHBIX C NpoTeKalowwen amMouven [1]. MogaeneHre noMoraeT perynmMpoBaTb IMOLMK B TeUeHWe
bonee KOPOTKOro Nepvoia BPEMEHU, B TO BPEMA KaK NepeoLieHKa 0Ka3blBaeT ANIUTENbHOE BNIMAHME Ha PErynALmMio IMOLUNA.
XoTA comaToBereTaTUBHbIE MPOABMEHUS PErYAALMM 3MOLMIA U3Yy4eHbl B [OCTATOMHOM Mepe [2, 3], MO3roBble KOppenAThbl
3TOro npouecca TpebyioT bonee NogpobHOro UcCneaoBaHus.

LUenbo pabotbl. V3yueHve anekTposHuedanorpadmyeckmx (33) KoppensToB perynAuMy 3Mouui. [na 3Ton uenw
Mbl PaccuMTany KOppenALMio Mexay UCMbITYeMbIMUA, UK MecybbekTHylo Koppenaumio (MCK; npusHak BHUMaHWA, BO-
BNEYEHHOCTM, HANpAMKeHUA [4]), U MHOEKCHI BaneHTHOCTM 1 Bo3byaeHua [5] no 33l (Bcero 64 oTBeneHUs), B TO BpeMs
Kak 60 ucnbiTyeMblx (cpegHuMii BospacT — 26,0) NoAaBAAM CBOM 3MOLMOHANbHbIE PeakLMy UK NPUMEHSNN NEPEOLIEH-
Ky, UM CMOTPENM HelTpasbHble 1-MUHYTHbIE HEMTpasbHble U OTpULaTesNbHbIE BUAEOPOIMKM (Bcero 36 npedbABNEHUN).
Mbl 06Hapy®unK, YTO KaKk NofaBnieHune, TaK U NepeoLieHKa Bbi3biBanu 6onee Bbicokui ypoBeHb MCK mo cpaBHeHuio ¢ npo-
CMOTPOM OTpMLaTeNbHbIX UK HelTpanbHbiXx Buaeoponukos (F(3, 168)=25,23; p <0,001; n?=0,10). MonapHble cpaBHeHMs
MoKasanu, YTo MPOCMOTP HEMTPasbHbIX BULEOPOMKOB Bbi3biBan bonee HU3KKMe MCK, 4eM npocMoTp oTpuLaTenbHbIX BUAE-
oponuKoB (t(56)=4,26; p <0,001; d=0,47), nogasnenue (t(56)=9,04; p <0,001; d=0,78) n nepeoueHka (t(56)=11,0; p <0,0001;
d=0,77). Kak nopaenenue, TaK 1 nepeoLieHKa Bbi3biBanu bonee Bbicokve MCK, yeM npocMoTp oTpuuaTenbHbIX BULEOPO-
nmKoB (t(56)=3,38; p=0,002; d=0,40 u t(56)=2,96; p=0,005; d=0,39; 1-B=0,83, cooTBeTCTBEHHO). MbI paccMaTpuBaeM 3T0
KaK MapKep BOBJIEYEHHOCTU B 3afaqy 1 0bpaboTKy 06paTHOM CBA3M, HEOOX0OMMON ANA perynauum sMoumii. MiHaekc Bo3-
By OEHMA ObIN BbILIE BO BCEX OTPULIATENBHBIX COCTOAHMAX, YTO MOXET 03Ha4aTb, YTO perynsaums Tpebosana onpeneneHHo-
ro ypoBHaA Bo36ysaenuns (x*(3)=12,8; p=0,005; W=0,075). TecTbl YUNIKOKCOHa ONpeaennn, YTo UHAEKC BO3BYHKOEHNA Bbin
HUXKE NPY NPOCMOTPE HEMTpPasIbHbIX BUIEOPOSIMKOB, YeM oTpuuaTtenbHblx (V=465; p=0,012; r=0,053), 4eM npu nogaBneHUM
(V=499; p=0,019; r=0,057) n nepeoueHre (V=395; p=0,004; r=0,096). NHaeKc BaneHTHoCTM I3 HbIN Bhile B 060MX COCTO-
AHUAX PEryNALMN 3MOLMI, YeM B HeitTpanbHoM coctosHum (x4(3)=10,5; p=0,015; W=0,061), a TecTbl YMNIKOKCOHa MoKasa-
TN, YTO MHOEKC BaNeHTHOCTM ObIl HUMKE MPK NPOCMOTPE HeMTpanbHbIX BUOEOPONMKOB, YeM noaaenexue (V=525; p=0,048;
r=0,136) n nepeoueHka (V=500; p=0,048; r=0,165), 4To cBMOETENLCTBYET 06 YBENNYEHUM MOSOKUTENBLHOMO IMOLMOHASb-
HOr0 KOMMOHEHTA B X0 perynauum.

B uenom, pasnnuHbie naMepenna 331 oTparkaloT pasfnyHble acneKTbl PerynALMM IMOLMIA, HO Kak Npu NoAaBneHnu, Tak
W NPV KOTHUTUBHOM NepeoLieHKe 3afeiCcTBOBaHMe MO3I0BbIX PECYPCOB 6biN0 BhILLE, YeM MPW NPOCTOM NPOCMOTPE.

KnioueBbie coBa: perynaumsa aMoLuit; nogaBnieHune; nepeoLeHka; I3, MexcybbeKTHbIe Koppenauum.
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Emotion regulation: a study
of electroencephalographic correlates

V.V. Kosonogov*, I. Ntoumanis, G. Hajiyeva, |. Jaaskelainen

National Research University “Higher School of economics”, Moscow, Russian Federation

ABSTRACT

Effective emotion regulation is associated with improved subjective well-being, mental health, and social goal attainment.
Poor psychosocial well-being, depression, and psychiatric disorders are often associated with the inability to regulate
emotions. Cognitive reappraisal, which focuses on events, and expressive suppression, which is reaction-oriented, have
both garnered significant attention in psychophysiological studies as effective strategies for emotion regulation. Cognitive
reappraisal focuses on changing the meaning of a situation, while suppression occurs later in the emotional experience,
when efforts are made to suppress the behavioral and physiological responses associated with ongoing emotions [1].
Suppression regulates emotions for a shorter period, while reappraisal has a long-term effect on emotion regulation.
While somatovegetative markers of emotion regulation have been thoroughly investigated [2, 3], further research is needed to
explore the brain correlates of this process. Our aim was to examine the electroencephalographic (EEG) correlates of emotion
regulation. For this study, we computed correlations between subjects or inter-subject correlation (ISC; an indicator of attention,
engagement, and tension [4]) and EEG valence and arousal indices [5] (64 leads in total). Sixty participants (average age=26.0)
either suppressed their emotional responses, employed reappraisal, or viewed neutral 1-minute videos with negative content
(36 trials in total). Both suppression and reappraisal elicited higher levels of ISC compared to viewing negative or neutral
videos (F(3, 168)=25.23, p <0.001, n*=0.10). The pairwise comparisons revealed that viewing neutral videos resulted in lower
ISC than viewing negative videos (t(56)=4.26, p <0.001, d=0.47), suppression (t(56)=9.04, p <0.001, d=0.78), and reappraisal
(t(56)=11.0, p <0.0001, d=0.77). Both suppression and reappraisal resulted in higher ISC compared to watching negative videos
(t(56)=3.38, p=0.002, d=0.40 and t(56)=2.96, p=0.005, d=0.39, 1-p=0.83, respectively). It suggests a need for task engagement
and feedback processing to manage emotion. Additionally, the arousal index was greater in all negative conditions, suggesting
that regulation necessitated a specific level of arousal (x2(3)=12.8, p=0.005, W=0.075). Wilcoxon’s tests revealed a significant
decrease in arousal index when viewing neutral videos compared to negative ones (V=465, p=0.012, r=0.053). Conversely,
suppressing (V=499, p=0.019, r=0.057) and reappraisal (V=395, p=0.004, r=0.096) elicited higher levels of arousal. Thirdly,
the EEG valence index exhibited elevated levels in both emotions regulation states compared to the neutral state (x2(3)=10.5,
p=0.015, W=0.061). Furthermore, the Wilcoxon tests revealed that the valence index was reduced when watching neutral videos
in comparison to suppression (V=525, p=0.048, r=0.136) and reappraisal (V=500, p=0.048, r=0.165). This suggests an upsurge
in the positive emotional aspect when regulating emotions.

Overall, various EEG measurements reflect distinct aspects of emotion regulation, although both suppression and cognitive
reassessment induced greater brain resource allocation than passive viewing.
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