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Preliminary Study

on Neuro-feedback in Healthy Individuals:
Change in Self-Regulation through Verbal Reports

SHINODA Haruo, ISHII Masahiro, SUZUKI Kota,
MARUTA Rumi and TAMURA Hanae

Abstract

Recent findings, which used sophisticated techniques and randomized design among a large sample size, have shown the
effectiveness of neurofeedback (NFB) training in attention deficit hyperactivity disorder (ADHD). Previously, few findings
referred to the process of change in subjective experience. This study examines the effect of NFB training in subjective
modification using qualitative analysis and in functional change using neurophysiological indexes Eight training sessions
were conducted on a sample of 16 adult subjects, randomly divided into two groups (beta training and sensory motor
rhythm (SMR) training). The ADHD symptom score remained unchanged after the training sessions. The beta/theta
ratio increased because of repetition in training. Moreover, we found the occurrence of the feeling on strategy, self- regu-
lation, and positive impression through the analysis of text mining for verbal reports. These findings suggest that the short
successive beta NFB training induced subjective controllability accompanied with physiological change on the function of
attention by acquired skills for healthy individuals.
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WAE, =2—87 4 — F2Nv 7 (neurofeedback: NFB) {#i2 X 0, FREOMMIGEI O/ 8y — v 2L, 3> ba—)b
TLRNEROL LT, SESERGBEBLRERE - AHMEEZIIBITAMELZEREL ) 2 L oMESWIML TH
D, TOWGEDHBEOENIET A v THOONODH L (E#-EH, 2011, T2, 74— FNy 7 ShDERE
b, ML HREETEN (event related potential: ERP) 12/1Z . $REEAVEERG A ILIEM 4 (functional magnetic reso-
nance imaging: fMRD) FHll 7 & CH 5N REEOMBEID S DEBREFEH Vb OE THY | BRSO
73, 20004 LARE DR 78S B O BN 5 L T b,

FRE, 20064E LA, AHMEEEF 1203 5 NFB #:OW5E1d. TADAREWIKFITIMZ . 7S—F 2V ViR, RIRIE.
YOI, N=VF ) T A EE RAERERE, FOEMRIVLAZLDER>TWS, B2, Surmeli & Ertem
(2009) X, ZF v ¥ ROV S BRNAFE RIS OS5 58 % #EE 5 low resolution brain electromagnetic tomography
(LORETA) #:% MW7z NFB b &0 T, RS MEAGEEZ IEHE L. fEHi2 5 Hv 51T & 7258 = 1k R E
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(qEEG). 3 A&V % LA AKE B HEE (Minesota multiphasic personality inventory, MMPI). T.O.V.A (Test of
variables of attention) 7¢ & O.LIHL-ATEIEEOM . S HICKKRIC L 2 FEFHIICSES AN/ L Z2HE L TW»
%o %7z, Ruiz, Lee, Soekadar, Caria, Veit, Kircher, Birbaumer, & Sitaram (2011) &, #&RLFRELE IR L IMRL1E
FOWER W NFBELE L. BEERTAEE L. BOHEC, BE - SREORGERAOUEEICHFG L
CZEERWEL TWh,

FEEREEIE -39 5 NFB 0@ Tl FERINEZE1ERS (attention deficit-hyperactivity disorder: ADHD)
ZIZL®, BEEANRYZ b T LREE (autistic spectrum disorder: ASD) ~O@#EAH b LG SN TETWwW5b, ADHD 12
BT, 3 CTI20004E LRI OIS L 5H b . B2 FA L7z, B b L —= 7% sensory motor rhythm (SMR)
M= 7 ENEBSN TS, ADHD W - FHTlE, EEREOZRTRC, IR - FIZHA_T 0 msnsr oy
K. BRSO PHBRDOENLEZENHY, 0/ L —=r 7 ERL, EEEEOUEYZEX LT, 0 s %
RS S, R 2 WA I L ENHAA LI TE7 (Gevensleben, Holl, Albrecht, Vogel, Schlamp, Kratz, Studer,
Rothenberger, Moll, & Heinrich, 2009a) o SMR w38 & 9 £ id . 85 12 BERASRA & I/ IREE O FR 2B 12815 S,
COMLBEGAICIIHIGES 2 HIHT 5 Z M REE R b0, HEIEEZ RIS E L2 E R HNIZ, ZOEANKADS
NTC&7: (Egner & Gruzelier, 2004; Lubar, Swartwood, Swartwood, & O'Donnell, 1995), hz T, EEHIZBE L 7-FH 5
MBS ZFH L7 SCP b L—=> 7 b, @4 Il 2 08050 S UV 5T & 72 (Wangler, Gevensleben,
Albrecht, Studer, Rothenberger, Moll, & Heinrich, 2011),

ADHD JB&RR & LZAIZRICOWTIE, ZOMGE D BBIIZED 5 Tw5, B2 1E, Gevensleben, Holl, Albrecht,
Schlamp, Kratz, Studer, Rothenberger, Moll, & Heinrich (2009b) Tix. 8 ~12® ADHD 21024 % NFB#: (8/p b
L—=V7-SCP FL—=U7) & L i3H#I#E (attention skill training: AST) 25 ¥ ¥ A I2E Y 24T /- FEERH %
TV, WTFIIIZBWT L, B - HATOATEIRMINC B AUEDRA LN 2 & 2 i L7zs & 512, Gevensleben, Holl,
Albrecht, Schlamp, Kratz, Studer, Rothenberger, Moll, & Heinrich (2010) Ti&. 6 7 HEO 7+ a0 —7 v TEIZB W
T, BOTEEHIA, NFBHIZ ASTH L D D IHE T, »OZF0REIMERIN T2 x5 L Tw5b, Wangler
et al. (2011) TiE, SCP b L —= > 72 B\ CHEEREEREMZAS) (contingent negative variation: CNV) DAY,
ADHD JEIROUYGE L BET 5 & o 7oy AR 2R IZ O W T O EEL TV %,

Db X912, NFB 3 4 O S BB E - S5ERE N S, TORMEDPHS 22 SN TE 2, BIRD
MRREIZ BT, ADHD WA RICHEMNHBEOKEZ (. 705~ A4 XENLETV A » T, L) REOREVRRE
RENDDH DL, TO—FT, MEOEBBZMEIZONTIE, FEALSRENTIEVERV, EEOBFEHN L V)
HTE, Azt 2 BT, RSN HOHEEROZT @S2 HB L, X ) EUICEEO T 5 N/R 2 ST 2%
PO)PUEE RS9,

4, NFBEO@MIZ BT 2RO 2, B - ITEHEE, B X WA BWEE» OME§5 2 & Lk
T, HUHIEBEIZ b 5 FENEREZNEREPOBEITA 2L Lz TNETDEZAH, ADHD B -FIZx LT
MEDH > 72 NFB 3L, BHERAIIBWTORERICEIERDOH 5 2 EPHER SN TS (B 212, Rasey, Lubar, Mclntyre,
Zoffuto, & Abbott, 1995; Egner 5, 20047 &), Z 2 TAMIETIX, —EREONEHMED T REL HE SN DA TR
12, REMZE NFBETHL A ML—=0 7 () BEXUSMR L—=>7 (SMR#) #FEfL., ML—=27IC
P9 FEH O Z LB - ATENHBIE & AHYRED» SHETT 5 & L IS, NEBREOYM SIS, FOTENGREREDOT
B IZOWTHIRE L7ze BN, B OMRSE L <. Mazisklit s LT, AST L —= 2 75525k
ETERDPS7,
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KB HE

FEERTIL, 20/ 535 £ TORFERALOH MR E Lz (BI6 4, W10t H#id piE (B34, kS
%) & SMR#E (B3 %, KWS5H) OWTNPORIZEH ) BToN. 2B, WINOBIEIIBNTH, FHll
Bz B O B HFEHISTHELZZ. 72, AR IERFACE AR SR Z B R DKRRD b L Efi S 7z,
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FFRBALG - & TR WINOWMIEIZS . K ex % e L-HRE AR ADHD fERF = v 7 ) A b (Davis, Taka-
hashi, Shinoda, & Gregg, 2011) % M\ C. FBRRIZOITEIRFHOZILZ ML /20 AF = v 7 1) A M, DSM- VIZB
\7% ADHD fEdRICB$ 2 18THH 2, AP HRAXTHETEZ LHIBELZLDOTHL, [HTEE SR (0
)] ~TEHTEEs (34)] oAFETHEERO-DO% ., SRNTHAMMNE L. ZOREHE S 72,
NFB® s L —= 7B X OBk Ec#kL. ProComp Infinity (Thought Technology Ltd, Montreal, QC) % Fv> T3 i
L7z
O br—=r7
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TEML7Z,
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REETHE SNIIREZMFRFT 5 &9 1KD, Wik % 4 2 /- HFcEk L 7z
@ FIBRREE IR D WA RS O B 2L

HREO TR AT OWTRE T 572012, —HOMNRE 9 A OV TERERIC ML —= 0 FERE DA
EALTE ATV, SiElREZ IC L a—F—Ilifk L7z, 2B, BNRSIICBWTIE, 73 A bYA= 7R v
720 THFAMEIN-FiEERE IS, R ETEET % MeCab = H\W T, Rk S N7 SRl # WRER IO L 72,
METE R D EAZREER D AA, & HIZHBEAD 3 B EOREE I Lz, S h/-%—7—FE2h 7T LL.
BHEBLUSMREEICBITS ML —= v VRO SERE DM A E L7,

@  AHETR TOFEREEENIZ & 2 INHRROMES

Arlal BRI B D ATEYHIEN 20 B ARKBERE D ZAL 2 MRGES 2 720 ATEINH] & DB EAVRIE S A BEMEA B
R— VHEZEITT Ty Go/NoGo ICBI#E L7z P3EMAZFHHIL 720 4 FAR—WBHEETIZ, 7TV7 77Xy FXF 0" %
R (20%) & LT, X" 2 IEERREL (80%) & LCHW FZMRIEIC L CHE—IRICE ARy VL %K
W7z FRIHIE, IR EFE1200~1600ms T 2RI 100ms. 30073047 % #fE L CHE L 72o S 512, HEhitt e o
HWAVRIZE NS T 5 —BE#EER. (error-related negativity: ERN) 122WTH 75 v & —iEZT F TRl L7z 31
BTIE, 5 OOKAITHRM S A RBUITH LT, HROERMATRS G H NI L2FOE—IRTRSY » 24 2
ERBRE L7z MIBUE, PRORETE ZN LSO REOBRLED S —BOH (<<<<<, >>>>>) RUR—B0li
(>><>>, <<><Q) (G E NIz, FRERFER-E. 100ms T 0 . Fil BB 44 R FE 2 2000 ~2500ms [ R 2352 L 72,
1 7ay 7iE, 60T TR S, BH67 0 v 7 2% L7z FEUTEMR CEA OIS % KD, A—FflE D 2R
TEHIZ60% TH > 725

1%, NUAMPS (NeuroScan #1#%) % JHWC. BERZ F 0298k (Fz, FCz, Cz, CPz, Pz Fpl, Fp2, F7,
F3, F4, ¥8, FC5, FC1, FC2, FC6, T7, C3, C4, T8, CpP5, CP1, CP2, CP6, P7, P3,
P4, P8, O1, 02) H»5, MHFEA % &LHEIZ L CTO1~ 30Hz D/N> F/SA7 4 V¥ Z5@ L, 500Hz D > 7'
YUREBTT VY VitEk L7z, SEMOBAIKIUEIZ. 5k QLT Lz IREX%Z LIRS F T3S O AYHR
I L7 & D BRI L, B CRiEk L 720 RIE/RAT100ms ~ 2R #800ms % 047 X[ & L. HREKES)
#H1E (Gratton, Coles, & Donchin, 1983) %47\, MBI TT—F 777 M &L L7, &0 L I0mMEFE0L %
Tio7zth, B LORBBOVI &L U, F72, K LOLBEMOEHERZE L LT, Global Field Power (GFP)
rHEM L7,

BREER

BRRICEDITEREDE TABLE 1 KL —Z>7#i#£0D ADHD EERREDZEL
MBS ML —= v Zaitko it ADHD FERR * OB %8) - )k total

BEOTMREOEE. 8 - HEEAHEN. B I ORENR pre  post  pre  post  pre  post

% TABLE 11Z/R L7z BIFHIZOWT, # (S, SMR) b 688 675 600 638 1288 1313

I (B #) OBBAHESTo 720 TORR, bL— 5D 49 547 556 566 832 8%

SMR  11.13 9.88 6.13 713 1725 1700
SD 6.36 6.29 5.00 551 1057 11.34

YT OFEMEB LOREE OXHEAERMERRO b adr o7z
(F (L14) =00, p=1.00; F (1,14) = 08, p=78), T&b b,
BRI S NS &9 2 BRI ZTEH TOZLIZRO b hhr o7z, B, FRIZHSMR FETZOREDRL
TEWEE 2o 7208, eI IO TR ERRD 2o 72 (F (114) =72, p=41),
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