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. INTRODUCTION

The Naooea) Viemar: Verorsn Read weirnest Siady was mandaiad ¥y Congress i1 Novesder
83 under U S, Pbic Law 98060 A fowr-year stady was conducad under 3 VA contnat
by e Reseich Trangle Insomsie (RTT) 0 exnmise e posl-wir readl osonest prodiems
srcng rmale 2od fomale Viewas Era veverasa of all branches of e U S snlliwry servites
On 3 asonwide bass. The RTT soady dsciosed: (1) an esamand 479,000 (15 2% of some 1)
mllive male Vietsan theater veteraas currendly bawe Poot Tewamaic Siess Disordes
PTIDL (D) an ertimaced (0 (1. 3%) of 7.000 female Viemam Oeasr veisr s camendy bave
PTSD: (3) 30 percert of some 1) millon Vietzam (Seser vererass bave had PTSD & some
povnt o cherr liweg; (4) licewise, Smon: half of Vienas heaer veerans Save had u lcast one
peychearic disorder. tlcobal shane or depeadeace scoouied for e premest peoportion: (5)
ete in 10 Victzam eser weserans bas Do homeless of vagrast at pome polat dariag thelr
Trves: and (6) Dose verracd eaposed 43 Mgh levels of war sress had higher rases Das older
Vietsam veterass for divorce, marial problems and problams iz paressng Gew childea
(Kalka, Schicager, Faurbank, Hough. Kuikaph, Jordsa, Namar, & Lusiss, I565)

Al doogh PTSD ia rel asively new as s specific prychisne disgacas, reports e professionsl
Braare Save descrbed prediciadie narasive Doeghas, Reep Aimadence, 3 ywoudince
behavier following sy yean of Ezams cxporsre (Kardinee, 1961 Combet & Spegel, 945
Trimble, WG Xolb, Demis, & GriMids, 1584; Fay, Sippesile, Rusger, & Canail, 1984
Caurroll, Reeger, Fay & Dosadoe, 194Y). e chrosse combat-related PTSD, sympeons of
ey, dhigunt, doodal abuse. saionial houghu, Bossliny, martal dugens, depresuion aad
Uity are Nhely, sloog widh B¢ core FTSD dagnontic sy=gpeomn described shove
COSM-IILISET). The implication of Wese clincal spadion is Lhat COmba C30 Mave CORS #3405
and Gevasiaing afer «ffeca. Fighey (971) contloded Dt veterans who Aad bees exposed
10 the rmomt cxerse et I combal ihowed 3 prease acdence of peychologeal dfficslny,
Maladagave bebavior probloss (Le.. chief complainis) seponad by dese weierms ware
choonic saiss of siery, mouTing nightmares, Sachbacks, depression, panks asacks, ad
vivid reenpeniendiag of as cavremacly csunatic comsbal eapericace (Wilixms, 980). These
TYTEEROMS Bave beed Sedeamad under e Sagnosis of PTID, whict assamat e 0o0wencs
of 1 specific seendid evers (hat resala = loag-contiscing sives syrepeoens (DEM-IL 947),
As yri oy one conmrol el rowg ey of biofeeddack -(adkced deaeanitizaios (o combar-
relsted PTSD sreatmens tas boen reported (Pezimos, BE6). However, rescarch oo clisical
owacomes has mcengly deen reponad i case sedles Dy Schindler (0990) and Keane and
=& hypeotks recall of Usamanc evens (Laady & Mumia, 1967; Balson & Derpner, 553)
it Lhe reatmsen of post-tracsrase syess ia 3 Viemas combat vetersa, These recex fladngs
on the effecuventss of relanation Derapes lemoesTiie promusiag lochmigees. bet malyses
were bused 00 menizaal semples and lackad comparison data froce control exmples, Akbough
Be clinicel Sanraoure 02 warrelmed PTSD @ rich Ia the dsoussions of Sagecsis md
assesamens (Afchucn, Spar, $heff, Whise & Fiezomsnons, D84 Coodwin, B8 Kexae,
Maloy, & Fadank, 535), common ueaamers hemes (Engedar!, 1975), esabliuhing
therspectic sllisnces (Haley, 978 Wilkams 19800, md imerventicn strsegics (Figiey, I9T8.
Horowia & Solomon, 1975). sysiemmc ally 0oemrollod Toatmen: OUome dach We Almoss
enrely lacking.

Pebavioral reaimenas soch a8 Syvieminc desens 2 izanon, inagnsd Noadng Wi Ques
0 relzaios paneeg weet developed as effpctive meams of redacing sress-relxed ity
A0S aad clizmesatng righomares (Bedzyraki & Swyva 15965, 573 Manball & Segal,
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Blgh3 el Pew D oy ek amag i 3 beofecdl ok sechango wted 12 loarn conbtd of
P Drmasw e es v I DEumes of 3 vty of Soorten Pzace & Keluosky, 909
Apers, W8, 983, Lunac £ Lober, 1982, Lubar, Shaben, Nastson, Mobdon, Whinou, Pamgliz
and Kndidowskl, 6. Groen & Cocen, 1977; Wiiace & Heder, 978 Pasann, Waison,
Dutase, Herder, & Wadiew, 1577) Tt 4 promigiag cvdeste hae LEC abha e
Sehtrwave newro-leedbock waieetg (4 as tVeoret Craeses for 58 daovders (Geoen &
Croen, 977) 3ad skcobolan Pozinse & Kooy, W09). We bypahesaod ot Vievwrs
DM VR aNe Wi COnmian-ociaoed PTED prowides peslonged LLO alpba-fxua tralswvave
sowodeeach Wamng Wil Show e MOUIONE B MU PORTMONS SUCES
syrepeonus (lcars, aructy, SO0, 642 ). prychoope madicauses, and azhimaret ard Nath-
Sacks. To wa thone hyposscict, s EEG dphaden doaswvave newro-lnedbark program
WAk Wd 3 3 URSncs! scheigue Tor Vieossas Dwasr wamrane wiid commbadreisecd
PTSD.

e Durpost oF s sk Siady with Wree 202 (1) 1o e e elTeouveness of EEG plpda-
N Drpere yut segres [ooddalh (5erapy W 10 Feserend OF sbiwming (o binrcibod M gM-
ParcVPs S0 ks of waur s pverve oot (1) w dewemwee e effecovescis of EEQ
2lpha et Srscrwave nearo-feodback therspy i he redecuon of prrchounpe mod.cadinm
for PTS0: and (37 © wne MNP profiles & evakatve mcaseoes of ponosally chonget in
FTSD pascoscs alur v posag € Lhar o peniwirid) 36-cay B30 2phe idca Sakvmave
VRRRAE POOCTam N ARt boon Gesonied cader (oo A Kaluoshy. 1R85, 1750, or 2
O Desures O Lad e sadaal Noripy.

METHOD

Subjects

The subjects 4 this incial Stady continnd of 29 Vicas Deser veiceaet wilh 3 teeive 10
fifxes year Noory of oo comiza-reland Dosi ¥ toess diponder (PTSD). AN
Snnas wodeniaerod and gave ey infommad coment 1 pANE e » Do Sedy. The sehecy
were raadond y sclecid bom 3 popdanon of Vicagm Oesc: Cooha wreran cvabeand for
Unareat of CLIon comiae - muiead PTSD e ForLyoa VA Medan) Conar, e were seinond
Basad o Dt Sol drwimg coverin (o) daproza of combal ethased FTSD 21 delioed by DEM-1IE
massal () ac coadence o ppchoec sympeony (oo, Ralecomnas o Selesaond); {5 0o
k0w e Orpane: ptfund ok, 3nd () Fraqat e 1w e § Coma e nd A 0 eevTlumbacks
Ao wive M iy eveling eveals. The setrcts were ravdomy misgned 1o ather e EEG
1000 453 bex v 3 v aouro-foedback vy (BET) procp Nald) peven 3 modfied cerdon
of 120 alpte 5o bralsa ave vainag (Peapce & K oloatky, 1909), o0 3 Trsdmonal Moocal
Congal (TC) group (Ne M) piesn paychovtest medicsinons and combined indevadus devd
£Pg D0y 10 e Combairedied PTSD.

The BWY procy hud s mesn e ronclogicn age (TA) of 36 12 yean (masde d dc vauged $0).
JA2); 3 mvean v of prooe Do s (P of 340 (5D 1aT) o meae Shipley
Iespiant Scade iontilgeace Quonesi (515) 00 of 0.3 (3D, 6.25), The TC groep had 3 mean

CA el 1728 yean (50,2523 3 ;e sommder of prce Ml of $.90 (3D, 1420 amgan SIS 1Q of
© 0642 (3D, 9)4)
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Minnesow Multiphasic Personc 'izy Inventory

Lt Jamcpurt wan riguemed © compinie i bing form (M) of e Mimacrcn Mulptasc
Personakty b omory (MMPT) (Jadoery 372 Mashl 530 The compior germuomaett
were scored om 68 KO Clemecad scales BnE D Dvee mapr vleday soeel T sones weer X
corverued, coevenad © T s0ored, sad codnd scording © (e procedures of Welnh (Dasrom,
Wk, & Dutdcsom, W72) Fairtash, Kease, & Malicy 0963) foend itae MNP proffiles of
Vittoam aae! seurans wad comter rringd PTID arn OMesoMnand by promesass; Righ
clevauons or D F soabt and 00 Chnicad wnies SO Lmvaophrenic) and D Edepression ), and the
oder clinead veoles (eavep MF, MA wd 0 ae clovaind b O pedoiopesl tange.
Tradutceally, clevmad F scores s0¢ ndcauve of malmgenng o 8 “ory fox deip,” however,
WS Sech 0ems % ohGaRed by PTID) pacrmu, # a0PEars W D 200 nd w i prnshy
Mgh rymguoe seventy Faibosh Koare Mutey 198) A decmwon tule for idewilymg PTSD

e S R e
8 hye dece repeandy Befl. Aadrret and Nsizinne
Kyer, O'Lawry, Saater, Blownt. Harmison, and Boudewyns (986) and Koane, Malley, and
Faidaoh (1983) An clevied PTSD stale the stee of 30 o o) elliectively
seporaed ix comhet-1zbed PTID pasens fom ¢ soe- : wal W8
Keane, Maday, & Fairdaek, 1564 Foy, Sippeete. Reager, & Camoll. 5582, Marbaum, 577)
For e of Dis mudy, Be Wove-dexrided Farbask of o J98Y) decinion rele for
iy pooliies was waed Lr.ad80i0n © B Caciton nde. an clevascd PTID pecud
b ale wrved s 3 dagrons mestwt o LD pyndoms o M VeneT veznn wet
COMBE M LMAE POL TITN (DESS 51T

Medication Consumpuion

Aler coe week of &ily pescike of BWT, e drog Gomage (Feythe swadcpragaany,
snupeychoucy, anasolyuc) for BWT scboca (Neid) and TC s (NaL)) was gradeally
MOuwced m Ovew 1eqeeit. Danag BWT sespoes smdecu werg morooned by bodh de opes
Frychisne ward end te Ougpsuens Ciaw Brosghou e withdaesl perad The phyticany
wern awis of v peatnent Posps (RWT 8 TO) and 8 wiekly mooed was masraused o8
e0h pale et s medel a0 redururt 1 an Mempr by e Jryncas © vihdre I tebedt 1
s pryChotope Medicancr ctiched 7 Matoie CEPIELTON, Of COITIR LUTIA. OF SRy
rx., O fadiec v rungodeced © prchouTpi medcason.

Apparanc

A Astogen 2000 Feadbact Thermmoneitr (Amogzae Syuemt, Ing ) wat soed 1 otagare e
setgecy’ emporatarns 8nd 10 provide 2edha feodtack Aedio facdtock wak o O foem of
Dep Wt Dt 108 8 et h ) SebuRiTs MR Eres At d N N W0 ertd v e W
COMEspOndag G raises M empermare THE Oermonests G0l vore toficied m e darm of
degrees Fatvenivest (°F) uning 32 Aciogen 9600 Dhgeal e pracor. The Inargrsor seppives o
St record of remerased mPOTELTY BVIlE, ONCE 0vary I moands As EEG Feadbecs
Moniar Model TA0) snd E5G Timwr (BT 3300 () Comgany, Topeka. K5) warn et i
L T e e e L e L e L e 1Y
EEG Monaer desecut iafomaccn 10 raw FE0 by cung ece scine Bund paos fort. Alpla
(3013 Ha) beas (13-4 26 M) aad et (4-©- 8 M) riydeme ot devsind By Sdum wid TS
POt OCLIVE BETRALAIN FIML TH SuCTn roce i Daned wmey sirwmatsard wme lor an EEC
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Do o hene v e Lgrdl eaceeded Ihe Crmatend fon 20t 3and T 0430 Vil lcdhach wai
of S e st CONTINDd 30 ol vadanl v comwelad e pracans TV micrivel ieseh for
G0N o s Baad [uss CAart wint (Omenlbd dipeadensy . and &) inam o veleal krcs
Provadnd aede ioeddech fon e sphe tow or Ot Irtguintinl Ude Dogeoncy (oo sigda
bewa, o ) remmaed showe O Brriold, 3 Ko w3 presesied In 200N 0 Bt dede
Sacdback, 3 separsw 3 of vl PRICORIPE COWNRTY wat acaviead by the pemsence of slpba,
o e, or Swa Qusiholds, and 8 caloderon of Bowmdiaed wme wm aladiz. Al D

contlesion of wasag. e EEG Timwr aaliwid o popinage of ome O pach band
enine Ml I OV radndd Mveis

Brainwave Training Procedures

Prg @ 8¢ Etaose of BWT, boeh prowgs (NWT aad TO) sars roquend 1 (1) compiess the
MM, Farm R_and (1) 1088 305 00 a0 e Jurwadd (omtal 1orm Mg wSormas m $rom
ther Ches w0 e wied for vt rescarth The MOVDM et scored o actordince wuih ihe mumasd
[

All sabgecu werg piven 3 eed Inpodacuss W 50 Maawaw Baledtack and were ok
Bow & imarpeci O Mo Saciack (16 bea sphe. Aeta) sveds During Dun svtal icimon.
and satiguirily, O (Odaw ong Jrocedam wure om phene hitd Eandd s 008 D9 ecn wGiT
Ceaned wad sloohel prior 10 stiaching e sonopoiar clec bode ieads Ooves Prep wis wted a8
acondeuon malen i3 (3 O cluaeds (gt 532 @ 08 prejarsuoe of e decrode walp sas
A o el (U cocrade was aiached appeosmanly | 0m sdoet W 1 im K of B men
2 WS 0 pace Dy & seching destand Teo tir O thocutder wiv HOChd 202 e
stuve clocrode vt referenced © de it cariohe (Al), wid B paund on D right eslobe
(AZ) DAfore MCondang COMencid, ey ooe wi paderne wis (W iad 308 cecgodes werr
ragptad J occesany Bow olpha end Sews sonac vty Sreathold w1 wert Bl 06 e
Soedback monstae for cach ebyacs Pricr o recerding Cach adivideal 't inucal siphe and ew
bse ot 00etd. (e res0M Guals Of W fondhaih Momier ware alasintd (00l By v e
of 0 VIFE P Traci 14y char acorder) 42 0 gt it shah de v aves b piier i of beda.
apha and hews regumeredon (e Soadback moneiy Ind O (N ¢ sMwis ve oo Ordhng COmpuAST -
Mand wmer Becauns Lhew was Rk pradecsd o larmly durag O calirauos E3Bon, it
provedere Goukd ot b wsed @ 5000 N DEmA] kel M et wes wleratly
et poants 10 sucrovola deiow dhone for alpht becsase (he ey v 21000 Deeshobds of
prerons juaens who tad prodecad s Gurmg caldrmon waded m ddler by Nt smouny
Baw. spa 3 DG My dens wtit MZ0gd & wing of Lo D D Apet Bgrals Eaceedad
e machere 50 Detthddds. Eacd sudject sub scaitd o & comlonadic scDamg ther » &
2end-prool 200 aad wmt eredied © e qoaty 308 relan wah £ pes Honed lior fve miosy
e e L

Owdy 0 PWT sidiedis scorved eg™ J0-mm sesmons of f - Viiag In W porsters
Bt h - asded bviogone Fateng ond Hiry X0 me F0T senons Durng 0w grev g
MWamaot, he madddl prychoferipal (V) xuached 8 iomgermn dormaxx 19 e vp of e
el fOpty 90C Mot 100 00 v Mabydls s 3.2t and 0 (100 & 18 I INCIDROIT W
The WY nbdeces woie imsrvdied 1 v 8 0 Dem fonabie rechaesg (v and mias AN Clone
Suw ryes THe e M Aoduted De sudptct 10 Bncgrad vameg tatniies and thydwme
DR Sung LN Gery in 3 ¢TDA B mdce reisnaion aof i dady S e of OE g e
O PCOe NG BTAT BN D0 TN WISONE. D6 Med 008 MANK OO WA prre st foeddack unill b
NS avdAe foos (oM Be warrad 12 morr (A 39 F 300 Ml et parrone st 1
Seicvnd (At I RTIGTe KRevg melagt B¢ produtuss of O¢ “2eL k3c” ek A77)
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Folleeng e lempetmere Dedloedioch pre-faseg wmon, Hc eipomena! el
comgpiend & waal of ety S buscine sl and tary o mase DWT scisons
St ware wen five waer & werk (3 Qys] S 2 Surnean of rermny o s Derng
BWT, nbyed wese porucind 10 Chode Deir eyes 558 Comruty visualand xoenes of dww
exghomarcs and Nachdacis The jooem mcovad G folowng wsrsons fom e M
“Now . £0 300 0 Vroam o herr DeE FRemaid (oMb teeal ouiwned T Then Sy wene
I vond 10 vissalat mageriey of mereaind Kpte Nydem eniiade aod woney of N
normaliadon of el peroralaies Then B¢ MY mpmwced da wbecys 19 "pak down”™ 90
O v honping e rund qeits 3nd alert (e nox s ot). wnd O Dody cam. Fasily,
S pACu were Precied by S MP 10 eciate 0 420500 & 40 ) Guat command Do " Prar
b0 the M5 e nil (rem e ronss. O Y foadboct vohane corrui bund v camed o) aitha
and Dews feadaih volene Conuo! dandy were o umed Lor & comfonabic lawnesg loel for
sach whyecr, and the overhend lighe wat tormed off. The MNP ronprvad 1 e moom A0 mengues
Lt and presed v “uop” bumon of O COMPun Sasd Loy B pindly amved e
St 0 3 1 G s WIAREE T 3/ 0remenuoned tvon 6 g0t wire Bmatentd 1N e Nowt
O farty N merurs setiont

Do caliection for du mal vedy saswrmased § e comgiesce of M durny 30 ovmes
wiorm Al tbecs were adnasend S0 MADT maset 3N O pos VNG s
evahared by pother UyCMIDIN. w00 vl walpvi i Wi De deagn (Laomers band)
These daws (pre- end poo-bessmen MMP] s soprrt) were smalyied wed 1ple plox aral et
of vanance, fulowes by Durcan’s imat, ot 69 3lphs upndcance lovel of pel 0% As doscribed
PPeOndy. 3 TRCOME Wi ERPLEAAS N0 08 AN T § wedkly matcmont TH charpes
" ol amouns of prpdoTope Gag Gosage b TWWT s TC pasans worr sl yand v 8
X7 s, abso e pel 08,

e 7C povp was gver oely O pre- and post- MOV, and Saue cate EEO bramwave
manann Ale, 2 TC Posp were Banacind 6o 10 63 80y SOfeniack Meass.on Uanng
procedwre Suring Ga tady The msorale for D AROS’ FIVCDXGN B O CIpOUNER
O e d ALl 20 e L A € DN Orm Dt B Drpiie oF e By 5 CounTene
U L10 aighs (oo bravvenve unisg will clemmss JOMITEMAGC 30T TyvpRoret (12
recemng rphumaces sod Nashdacks, chrome mases of ey, depresien, vived roSIgenea-
ing of Vi comder everaa, mz ) ad sigaidfcand)y charge comha mlead vewmea’
perwmaley (herscicrt

Follow-Up Snudy

AR (VRT 5ad TC) Vietnam theacer weserans snd S ivlonman (weves, Lam 0y montery)
O (oM IS by W MpRONE 3t moadNly e Wi for 30 monin plar complenon o DWT To
dorrwen N beg s efTocu of EEG 8000 Oeu Wit ive radng o1 and »form,
e werr mbed ) ftpur wheewes of fBIrsem i otis 1 mgeoed Yk 4 Nashbedhs,
Dghureares, aralery MRy, Gepresnon. et Thest 220 »or mavead w4 X7 wrw alier
pptcaicn of Yaes" coovecuos for commany, 3 ped Y

RESULTS

Minnesows Mulnphasic Personality Inventory

Mean (o mandand doviguon, S0 MMM Toacors o tere vlidey iy (LY X) and 1en
chascal scales (NS, D NY, PO NG PAFT, SC. VA 10 of Oy sxdisonal madicy conernd
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Poep (TO) ind 8¢ Srneare baeing eaperioeswl povp (BWT), befoer (FRE) and aleer
POST) vsammem, 3¢ hews i Figwes Land 2 soxpecunchy. On seale L Ohe) wadywic reveaied
o Wgnilicans inanaceon of s posp (IWT vi TO) a8 ialing Ume Do o5, Juse
wessreed), (FULIT=5.98, p< 09), a0 Sa IWT powp Shownd 2 slight incoesns in 100024 00
FORL-WTL

neeme CO
'”Nm-
110 ,
100
o |
80
§ ' l
U
iﬂ i 1
0
»
20
o |
0
L F X U 0D wr POW PAPE SC WA S
LA, SCALE
Figan L

Maaa (o5SD) NOMP! T-scoces of 9 saduonsd madical conmral (TC) o tuee
Mwunmmmmunm

Mfmm-v.ww
pelf), and xting Ume, (FUITILTE, p2 25}, aada mancion of powp ad
e, (PRI 24, p< 0F), Only S SWT procp thowed & sipuifican detrease in somees
SP04S Mg, and e theadn e of e IWT poep was lower has 0 of TC powp on e

mﬁn&oxma-omnmw-ﬁ-&uc

On wxie HS MypocSoadrasia), maa 1 Tacs of proup and Lme i Ded IML/NGEN weie
saunsaly pgrificst, (reapecive 0.2 7 el 36 16 32, mnd §18. 53 < 09) PoatSoe Donean™s
iass reveaiad 3 & po oAt (o< OF) decmaie i Toacoees i W FWT groug, which also tad s
#@Mwhhﬁmnhmmﬂamm

i ey (Posy ind tne) snd e et tuss wem slgedlicans, Porpec dva M1 SMeeed 08,
TP0A4 30 UF BL 5o < C2) om 30c 274 005 AG0ead 3 sgaific st dadieais m e xors
oM EWT o, 409 0 SEnTaart Wil aese Mo eeh DN PIept 00 O ot st On scale
HY Qyserical), eifsxis of proed it Lo 2 104 Der inerarson were silistaly Ugnifican,
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Figure 2,
Mean (¢5D) MOMPI Tescoees of the bralawave vaining experimenid proep (BWT) oa
ree validiny scales and sen clnical pcales, before (PRE) sod afer (POST) seatmens.

——

Oepacuve F(27)e=l2 01, A2, and 2048, 3o 05). The BWT pocp Howed beth 2
sigrificant decrease iv scorer oy tesiingt, and siga Scandy lower seoves B the TC goep
ce Bhe poez-test (36 <.05). On scale BD (Prychopecdic faciame ). man offecu of povp ang ame
o O Insemsction were sigeificars, (respecive F{LATa«205, 8113, and 7345, p «085)
Dancan’s et seveilnd 8 sigeilficars decrense s Tacoms in provp SWT, 284 8 sigaificane
dilference in mear sceres between e groupe on (e poss-aest. On scade ME [masoulnlny
forminirity), mals effecs of posp. Ume and U inenuon were suasicaly sgnlicast,
Drespacuive A7) 66, 24 87, and 16,55, 9t <. 0F). Asalyv's of rmeans revealed 3 detrease
is groep BWT scrots witiegs, 24 8 lower mean scoce, compamd 10 growp TC 68 O\ post- WL
On sctle PA (parancls), effecy of group and ume tnd he prowp & Eme Dlesption wese
Eacstcaly ppgnifican, (respacuve FOLIMnelS 92 5238 aod 2819, 7ec0f) Scale PA T-
sones facmased s proup BWT asd were lower thas thoss of proup TC 0o e post-a (s
<05 On (ptythasderis), effecs of poep, Wor and M Potracuon were sigvificans,
(respective ¥ A, SLIT, and 3504, ps <0F). T-soeeet in
, 2 wars Towar dan dhese of preep TC on the poni-iegi, Wulyeis of il
(scheepbresis) sevetled (hat effects of froup, Gme and Gelr IacT000 were Sgnificam,
(respective PO 37wl 35, 337.28 and 74,0, 56 < 05). Potr Mg esadyiis of mears showed das
2ores Of 3oy Eroegs WS ok TO Cadimased g Noandly sosens izairgs, 804 poep 207
2ag lower Toscoses han proup TC e the pral-tezt 56 < 05), On male MA Oypomani), only




Alpha-Thewa Eainwave Newo-Feedbs. < for Viewam Vewrasa 35

0 man efTect of TRATTENE PPoep And DM 0007 § MUAE WM INanc Goe ware Lgndicant,
(respecdve FOLI Nt 13 a0 § 01, 1< 05). Growp BW'T showed o signilican: declae ' scale
MA T-xoess 3c7oat Brngt, 2d e provp SWT mean was lowe: dun Oat of prow) TC oa
£ post- wet Flealy, on scaic ] (vocial lasgvesrion-catsoversion), e maia eflectof iwsting
e M e o) 3 WDe IENCUOS weos Kassicily signilicans, Despective 102 T4
and 536, gt € 05). Pusi M sewm revedied 000y & U8 THand Gotrnaie I DA EORNs 0 Peep

3 Gepica mes (+ 50) MMP] PTSD scale scores of proops BWT and TC delove and
afier peasnees, Spie-piol snalysis of varlance revealed Egnlicant maln eocu of Teatment
powp AWT wa. TC), (0274700, peS), ad insding me (pre- wi. post-Ueaiment),

MmE
FOOT ==

e BwT

Figeee )
Meas (+ 507 MO PTSD scale seores of e vl doral medical conted groog (TC) e

Be brninsase sming Gapainel procp (FWT), Mfoes TRE) and e (FOST)
riusen!

FUITaP AL p05), and & sigaificans inseracdon of Gose facuory, (P 2748 6L p<.05)
Deecan's malizie revpe o revealed 8 1l grafcas Jecoanse in mean scoee o pronp SWT, ol
signduarcy Joew oms & povp BWT, 850 2 Dowp TC 00 O posi-uis

Medicarion Consumpiion

Toble | Expiayt counts of increanes, Oocreaser. 304 abaaces of change i wul papchevepie
&g Setage of procpe AWT 228 TC.



b E. G Penivtomond F ) Kwihosky

A T AQuae W ASUD0d 3 BPlam ST IOME 1% ININEE) T mern A 1e @ PP
X323 26, pe 05 Wieseas o8 founes BWT puics iisally 1ecen ing prycheweps
meduauons derwaned ol Souge & the oo of O caperiment, only cas of tunees TC
PECTIA W NEOKTE BCE PO BORIPE DA M w0

Tashe t
Cxarges 0 Pyoravapie Drug 2ause
noresse Cecisite Cranpe
d’ 0(. Ceovp ONT s “ = °
,-] [N L 1 2

Hunter of patems o Guowp BWT and Growp TC o0 AOeeeed. Copeaied o O nex
RANge thal LN PRRCAGIIRG Vg SUSA00. Ty TV 000 o The seper e

Foliow-Up S:udy

Tobde 2 duaplayy iowns o relapie o0 consoend sbaence of PTED 1yminomt of paceont
poops BWT = TC, dury moeths fullowing Utasment. A chiaguur ust Mowed &
uprficas ddimence derwaen O Poupt & rclapee, X3(0n1s § pe 08

Tobn 2
Thrtp-marin iztom up Sy
Beapre No reapte

Qoo BWT » Y
G 7C 14 s

Nomter o patwrts m Gooop UNT ard Growg 10 e 18 owed reapes of # 150 tpmpome
OF COTMLE? atne o O Iy 1Ny Tormg LEoW G Vemmen

Al [owrien COnmal o Daianis 228 mapend by Darry monh 8U7 ptamuin bad oy
eee of Thinen eastrmamal Lring Jowena Pad relapeed by Do

DISCUSSION

In e premenr saly, Sphe-Sel Mextwire aturd ook terspy (BWNT) jeodeced
wgnlicans MMPI - adeand penonalay cAarges i Vienam WMaenr veuring wad (honeg
Covian sland PTID symgams. A Iptiow < Bady nacamd N FWNT sgniicendy
2000008 SAn ey Pre~sh g TIVNUE ROetg M phembres Timshbach e Al desiranl Shady
mScaed dox BWNT pouenes bad sgnficsn imfaciont m Bhew ptychornpc modiIuont
(asideperisary snd smanamy) e PTID The weldy Povided s 00400 3vons 19
NOPON e 2z (N Virtngm cOmda vegn’ S0urhing anaityy pedvell g igherurey
Asthdacts ¢ 3emdods evpertnant of s wd pus fretege mefierine of darer cresbar

mmnuqmwmn-sm
Wrautd = 0w Ao mivemed Vwas R N e



Alphs-Thews Bruawave Neceo-Feedback for Vietnam Vewrses 37

Bk e SO, By inag Pom couuctaly Uaingh ytmagoge sragmien Tha whes -
PS4 fa wripenire 303 beer rctimed b i dw pe docade 30 "Birre 308 Frood s Abreades
Cuncegs (IF50) 10 petind wad Ugie cimeial © THEBON T U6 J000w g 1'ees cLaTpics
of Vaaras (exer veirans’ MPeciisd combal Mty poowii g fresi (D ooe fasem 'y
TEPCIINd COM b BTNty PrEveh g Vawmate tvesd it il ad [raguens mEhm s s Su
fear of somcons orenng N 0 Ooah. Wide e paient vt undergomg BWNT, je nee
caperences ened). Bevegh Bypeagegst evsgencs § repronied com bl et rovolong
CwRai whive tw chaarved B FlAocs Icadar 30 w0 oo EALINE LSS Meare W Scah 3
Cagtered Vo Cong sddar ot »ig LGS W 3 9I U chs M) Womacon The poscrs,
20PN vt fn O PSR MASET 18 105 SHPROTE PutirB800 LM Oiaten [ Ny maITONG)
prevemsing O Vieswmen 't Sad (7) sooniett epuode of & represitd Conbar senay -
Provoling cvnt LoNCerned § petdm 3 Mghamares sbout b fear of Deing manined Wihie
wndergoeg BUNT, (¢ joutm milved & mprmd cOmSE Salty Jrovokieg Cvers Ut
OceuTed when b wa wid Sacumy Forces @ Viectam ead A6 beddy ww bilied by o
Capeatod Vi Cong s004ecrs denng 30 mmaginuon seston. The panesd bice ond Vies Cong
Sobdher”s head o widh 0 x gon o e oher Vies Cong soldety wis beusen 42 Seindh s Ms
body Gavesiend. and (1) 8 hind epuacde of 3 nrproiacd Combat 3asCty-CYOANE Cvenl
concemed 3 pacont who had sughunaecy of savival pela foclags Wher 9w posent Aad 3
TRadSaCE 3 mon e MCATE Vaest STy Vg rOPEITY. 2% M 0Ns 1ad 10 e appreneadnd
of sodied Wise undergomg BWNT, 0 puew recaperenced o repremed comber anseny-
Cvaking coznt whon b et oot i O DAl widh Puz Deddy on perel deny M Suddy e
wounded and b bl hum i O Sk slong D vl ad el B O Nleoporr for
FIBBBACE N vt Priiag Gat 803 W ML ODME (R S IRES SR BIDEUNEA v Bin0nt (EORAG
" e Vios Cong ares alier dark. The Jutenl was 0 (e Pag Doddy woold be sl g e
DOrTang 304 0y would i 10 pri b sarly 18 0 momng dowTs The folaw g momung
O Rl Opans Twe 0 DAGON POt ened 30 OV ed where des Duddy vt haddes The pauent
e s Duddy nude, hangeng by hat foei from & Lo, hug body mvandascd The potiten has ek
Wumh&.ﬂu—“mhm

THeM Chncd cbstrvaon Wnd some Booont 10 e Mypodvesd Bl Vieusam (hemer
Combal veitrars e wnabie. ir mont et 10 ieauty ther comtar staned Mahtacky
regfernarts v 12 pecife rTpeTind Comban ana kly € vokung ERemand cvemg BWNT uadse
S Dt v 1T S eaOng (Wavng) o DOt 4 il y Tavmatd (0mhai evenid N
e preans & Vitsam In comrast, v Tudeonsl Medicsl Conteal (TC) prowp ded nix
how sty spafican changes i NMODM indcand FTID scale o 3 sigadfican sedeciéon in
raURLy - PrOVOLOg TRSIEL ST e T Rghomane Tastdacks Now aaie e 20y NN
Pduiwont @ ¢ TC pasenu’ poys Nowspel meddason It Ber comba cclmad PTSD Onty
e puecen v e BWNT prowg stveaiod sctemadasng ovdancs A aprowed [incioning
WS BGAG mE e nad DV 3 DO 10 b I folhie o P Sceve o INe pletadt o N
derews o RWNT progran stpned & fre 1 0 1) beances of retesoxce of e
Bghmaea e e, o eoenally saaien free epaader. Only Ueoe of filgen BWNT-
teated Vieras vorrses npored Suarteng Nadbackutnghemars alus 3 \0 momd follgre .
wp penad. Of tinae Swne. all clecind (3 wndego Ga D00 PWNT Misenr o roquired
TEcapel 20 o0 2anog UrameTs I corwan. v VA maduial retonds indaaed N ak K TC
POAAPS Bav) MOOA MASRAd 10 VA MUELK femry 10 o Mt Lemey (o PTS0 Suneg e
JO@ond ine- @ ool THixt tracks providtld npporiee cvilicree iha e BWNT
Pl reipeeae @ ERC BWNT sial o sodinesiy kg e prrvesson of FTID



1 £ G Penivspnond P [ Kullosky

Sorwt sedar baet propoacd 3 lmd Bevwesa IPTI0 and de sty Of eadogreet opvesd
pepeeies ol M Pu endorphuns and esbaphalen (Copobov. B85 Madiman, Waaon, Wit
& Morcgoentsy, TTED. Rose, N85, van dor Kab, 8T, v dor Kol Greesdarg, Boyd. &
Krpatal, B0, Wanon, Hoflman & Wihioa, 988 For cxample, Boflean, or ol (1989) 1.
porad S plaama Sen endirplem sere bpadicany et @ PTS0 pakmz. e coTganaon
10 Gonarols, 3¢ DMy SuEpeTad D1 SeInE Srplnon of PASOEERONE et iy CeRt OF
mavvas PTSD symouorma In (005as. wr (Paniion & Naluothy, I985) found 0t aboeince
of 3 spefcam increase @ Orislentg Wl tndrphe level sccompaned (S prevesen of
relapie o sicohoint who had raceised Srameave namanon Bespy  Porier peady of Se
rolanong of opands 20 Ien-relacd G scames & naded 10 ¢ larly B rolat of aguropepusdes n
e CUalogy. e veanance Miapee and Duragy i Saedtry seid % PTID and soetolism

I» seenmary, olphe- e BWNT prodated s lcant personaiey Chinges, sedatuont n
combor-selan? PTSD sympeamasciogy. and mhpee. 3nd 1edeciont o prrchouops med-
Ca00ns in Vieram asatr comax veivanl Folaw op dua odoan a0 RWNT 15 chagalty
superve S Jong +0mm preverian of PTSD relapae o coneras 10 e (0rtred wesenens BWNY
13 ramIEeg UTEMCAL STEL Ve 10 UBduons FTaeen madalucy (LE | TG prosia. grovg
derapy, indivdical rrapy . Noating 30 SPomLam On Oeraperi) I Gavagetong PTSD
3 COPandng e el ICwiedye preasatly avadible sbow YElAg POmU RReS
1ITIs pyvmpeomd. A0, it it Seggened et Fadiora MeAc ST Tac) 38 TID IRONDN,
TYosp Oerapy 302 Al vell PEYONGNAIn . (el seafarces pad coaliaen home Comber:
MM UV STest betae kiry of Viesun deaser viierens Thewe Derapeul proce-
et 00 nox ptn o e couse and elfecs of Vicsnan Deser vesezant’ combal-stised FTSD.
Presers seaats oncourage fader mady of Oc machemien of Be Benpossc effect of alpbe-
ted drpzwive seero-feefach unpy i B¢ (oEuveor of Gerand CRRACWTRICE,
placabo o Hawdome sl

REFERENCES

Asamcax Bvossmc Alsooanon M7 Diagwaser and Sunmon’ Misedl of Mewa!
Disocders (rewond 1 B4 ) Washingion, DC: APA

Ancoson, M Seann LF_Semw A G, Wi, B & Frrtisacea )T (1984). Diagacea
of poarsemsx wea Gxeder © Vieran voraes Prelowrary [ndegr Amencss Joersa!
of Payciiary, 141 (5), 654006,

Avess, ME (IPET) EIacooencephalograpted (a2tock and Mad wawna 8 /ioad o aech
i TAr e 00 0r mtitn o0l per e 1ot s o0 pinse tuy wa i ie 13 <A opvomal *ecovery,
(pp. 264.297). Lot Angaiex UCLA Newopnychisene buminaee.

A, ME (980 Amnoﬂyduuh-utm
Negraaealyter) for de peacmunt of OO Icelir uan vyndomes In L P Taylr
uamavamwwm“mm
000 Abvanced Therapy Insuove.

Bason ¥ & Deser=ts C 09000 Trrmmen of s o stwsoens lrom Viaseam, Comprohraiive
Prpcuary, 20 #3176

l“l.lt:n.s O Sadber iv Mynrsa Now York Nervowt snd Mesca! Duscons

Boarvae. TH A $rovve LM (089) An ssmemen for pmducog Smp meacit miasuon
by Mt &F Louig Ao ISSaA v G @ Appiaw Brlavie Avsom L TRIVT

= Petveac, TH & Srovve J M 057N Bafiafach wcheigues o bebavwr hetapy In D



w E.C Pesiomand P, ) Kaliouky

vaassans. e C R Figity (B4 ) Trawma and i weke: T puady and mewmess of poseres
masc mrest doerder. New York: Brusace Mazel

Ko LC. Do BC. & Genms, 5 058 Pugarciol snd clonidas w o seasmon
O 00 EWan O B BT S0 o e WD A Van a0 Ko T ) Fow v awmai(
Soers daonder. Poychelegusl end bolepusl sguelne, (pp M-05). Wanveguwe DC.
Amercas Prythas Peu

e, KA, Sonpane, WE, Fasoa, 1A, Mo, L, Kovam, B dosaas, X,
Manan, CR Lo D5 9K I acaoned Vieses wevani *pad aimes Pady IVVVRT)
Denrgasn corvoni masal and FTID provaiancs tvvemines R Trasgh Pus. No
Carina Rearrth Trang'e Inaas

L MR A Mare, | C 0% Swcroufel semacon sler retmy yeart Friam Jownal of
Pryetsary, KX WK

"L 1O A L 1 F (%) Encesoncibalopmne hofoadback of SN s dew for

reasven of stwruon &fics decrden © 8 chacal wang Jowraad of Suferddach and Seff-
\, Lopdoron, B0.12)

P, Ssamee, W, Nemnaow, SE, Hasos, G, Wy, SF. Paan, WE_ &
Kumoenr O 0560 EEG operem condacreg @ avacobie (s daches o Mew-
rodogy. 38,900 e

- Nentnais, W1 & Secar, T (W) Dotuwer Sarapy I CO Law sodd M Menes (s ),
Naadood of ansiery dyordory New Yok Pergamen Prss
Mdaaine, M 0F77) 5ot gensor ety et of s0her ta et © fa et el et
A fobow op Redy of ot Sotpesl slaenen. fowrnad of Clinical Prcvolopy 33, 338 %60
Pasma VT Wanor CB Doz LMoo | Wanae, B.0FT7) Alpls wase bofeadtach
waaeg Daragy W ooholeca. Jewr nal of Chnenl Prpcology, 31, 250290
Petrron EG 05851 EMO daodeadtach MM 30d 908 Lutimacn meaven bn V esam comdet
vestrans poel aemas v dowder Chnca’ Mafredhach ond Mewsh w0 0020
EG & Kanowy P 09Y) Aobe S Wnvesee Punryg o0 [ endorpion leveh
= alooholics Alcstodiom: Clhaueal and Eperimrnssd Ressorch 100, ITVI%
Posarron £ O A Kutaomor P2 (1990 Alcotole poraonabty snd st 00w brus e gve cammng
Medost Frychonerapy An incersasionsl Jowrnal, 3, 5733,
Ross, M. (585 Pepchoendacrincliogy, is 1D, Wiioe and DWW, Fomer (Bds | Willoms”
Temtwot of Fndocrnaiegy Miadelpha W 3. Saenden Co,
SOMDD FE (0 Traauwand by spiimas Sematiuiuson of 3 moering sghoras of 2 ma
e varva Jowndl of Behnvior Thersagy anid Lapevimansal Piycioany B, 5350
Tonane, ME 5L Pt srwemits sewanl From salusy gone w i shaplash New Yok
b Wiey N S
Vv ten Kox, B A 0MY Pycaphemacoiopesl ety i posirsemuse st daonder
Mogusal aad communsy prochsery, Je X 485484 oW
VasoaKoas B A T Fochiapcal reene Waingon D C Amescan Mychaurs Men
Yor ots Koux B A Caspoaces M. Bovs M & Kevare, 1 0989 bexapetle Pock, e
. W 333w © TIems Toewd 3 preiacksolofy O pOB TIemEL wYR
Bwlopie’ Fapotary, X0, 34123
Warsas CO_ A Moo | 001 Alphs hofrefSact deay mak ohaics Az S mond Litiye.
0 Jowrnal of Chanad Prychodegy, 3, W58
Warson, 1P 8 Howmew, L. & Weaos GV, (585 The seurtpeyatunry of pos e
e Seawder Bronat Lowrnal of Poschuery ') M2 I
Wi, T @4) (08D Moy roumats irast dastder af e Viam seogvaon Cing e
Dhvabind Amwrowe Vot



Alpte-Thee Branwave Newo- Feedack for Viemam Voxram .“

Shapeo. T Bater LV OCarn ) Kamiga N E Malierand ), Sy 3 Ry L Npfrethacs
ot S Conrad 70 (pp A4 Ohatager AMew.

Coampois, M Raco DB For  DW_ A Dosantoe, CP. 07850 Vit mum comies vl
.V PO Waemal W docrder An sralyus of Sl ad cobubaisting st e
Jownsl of Abmormal Prychology, 98, 329933

Cavn DS B WE Jserer RN AMpasrus AS mo-w::
MMIUYTLO measans 5 il LaGmoes fowr sk  Ter pomaiey A e Limw s 54

Comxon, D (T3] Opend buciogy. THE 3531 M1 Of QuESoes. s suie and New Josiand
Jowrndl of Nediome 5. V8. 08

Deszamon WO Wous G5 & Dacamos, LE (972). 40 MMPM Mantbood (Var 1)
Chowa lavesprtranes Momtapods Usiwrruty of Mossesoo Prean

Eovawr, A 0573) MM‘Qmuudpwnwd
Socsal faxmes, WE)L 24

Pamaaon LA Kuoa, TM, & Masov PF. ﬂlﬂ”hnﬂn@
loghal A EEAEKT ¥ VOram Wi ans wih SONF et ain (il Jo0nders Sewras of
Conselang ond Clmiw Frpchology, R QA5

Foonry, CR. (B4) U578). Srext dserder among Viesnam wecrans Thaory, research and
recewgns New Yoek Browaer Masst

For, DW_Sewers RC Nonue DB & Camncz, B M. (984} Fuology of posmeesac:
TR St & VErae viiaea Aralyns of pramilaary, mebary  wnd COmB i poses
nlivmnces. Jowrnsd of Compsling and Chmonl Pryehology, 52. 7587

Coopey, J. MMdemmm‘ht
Wilkams (E4). Posnrseminit svras disorder of e Viemam vorr e Cincomse. 0N
Unsadied Arsencan Veerwea

Cagtn EX. Cazex AN & Wacrtar £ D (57)) Diofeedteck pamang for sna ey weson
oedecuan. Asssly of New Yord Academy of Science, 733, 15748

Gaznn, B 5. & Gagix, AM (5TT). Bepond Nafeadbach. San Fancisco. Delacone.

Capaxae R R A Seman, ) F (5¢5) Men snder pregs. New Yook Bakisun

Haczy, §. 0901 Tremoen implcaicas of poticombel syest sesponse ryndanes b
mcoal Meadd rolsconsls Is C Fighey (Rl ) Srem uirders amang Vinmam wopsng
New York bowass Massl

Fawi, MP. (977). Thess vmmng: imagery and cresuvey. I EE Grees and AM Groee
(Bds ), Beyond baferddoch. San Fracisce: Delacore.

Homas L Wanow P53 Wason G & Movtuosasy, ) (985, Low plasma M ondorptun ie

ROR- F T TELARNOE A aid' dhbn I Mrw Jraisnd vwrns) of I ip heiry m

Heo L Olaans, WL, Sacm, R1, Do, 1, Hanmman, WR. & Boumeera, PA
mmma-—-—-umw¢cm~

Clnuret Faychalegy, 5300). 6000

Honowrrz, M, & Sauowen, O (979) A predicocn of Sclaycd 1000 rEIpooss yynaomes v
Visiran ool Jeeras of Sa0s linses, DA4) 6780

Kanson, A (1) The rawmined areraney of war. Now York Pasd Hooher

Kaoaa, TM, Macor FF_ A Famaan, ] A 0904 Emprianl devaiapmenst of a0 MM
Selacalt for e Ancavaenl ¢f Camdel 2Md OIS B Sodt) Oairds Jrerne of
Conswiving and Clincy’ Prscrnlogy. 33, BS540

Kaase, TM. & e, D G {FED) bmagmel Noodag i the Usaumest of § JoM- saemas
T Enarder Jeeras’ o Conpuiniag and Cliacos! Prwcielegy S0 11000

Kaand, T, Fampann J A Captiia M. Tomnec BT . & Poaus ALE 0084 A e
Tvoml PeREh B g B0 VIUSE DO TIWREL T Gar3 B\ erun



Advames i Madool
1993, Volume 6, V750

EEG Alpha-Theta Brainwave Synchronization
in Vietnam Theater Veterans
With Combat-Related
Post-Traumatic Stress Disorder
and Alcohol Abuse

Eugene G. Peniston
Sam Rayburn Memoriad Vetorans Conter
Bookanm, TX 7418

Dale A. Marrinan, Weady A. Deming, Paul J. Kulkosky

Department of Paychology
Usiversty of Sosthers Colocado
Posbio, CO 32004

Special Saaks o Fort Lyoa VA Madcul Coater for seppont of this stady and 0 Lywwood
M D, EBG consitast 0 Pryiuairy Service (116 A) for bis assisiance.

Hogpe!,
Laguiches o repoint rogeests dhould be dirovted 0. Bugeae G. Pomiston, Chief, Prychology
Service, Sam Raybors Memonial Vetsrsos Conter, Bosham, TX 7S48

»



1% E. G Preaiston, D. A Marringn, W 4 Deoying, P. /. Kudkosky

An cxperveensel growp of 30 male Viemam comba werans wioh o dagronis of Post
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INTRODUCTION
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Disorder” (PTSD) or the “Post-Victzam Sysdrome.* lncludod i the dedayod after-<ffocts are
sightzzarcs, Mubbacks o pecvionaly eaperionced combal, and sevese siress. anoag olboes.
Kehser ef al. (1953), estimated B0 samder of vetarans ssfering from B offecss of PTSD
13 allon

There are sumcrows Ofher cvesls, 16 adiiion W wir Gmse tevms, which ol similer
symptoms.  Neteral Ssacsers, bead mperes, wreerr Demme, Tage,  CORCRRITAON Camp
isternment, sod ofhers cas slio coanll in siseilae sympiomstclegy. Thes dsorder, PTSD, s
been reooguiaad by fe Amcricaa Popchiatric Asoctation and dax bocn icludad In the
Diagnontc and Steruncal Massad (APA, 1987) ender Aavity Disosdens (clusaficatoe
300.89).

Reactions w0 senssiul events bave hovn Sought o by Budogically hased as carly a0 1941 by
A. Kudoer, who proposed that the FTSD-type rymplocaatology wan & “physosesross
Everly (2987) postelatod thal $¢ sirectares which modele FTSD symptomstology resade ie
B¢ bippocazpel region of the bewin, asd effoctive trestment of PTED svast mibade »
combisation of peychocherapestsc and phyuoOenpestc wchaologier.  F1G alpba thets
ralewave nowso-feadhack therapy @ denigaad be femn paliceds 1o change (heir brain functicn,
w3d froen By ponipective, i apgwars 3 he o promisieg Deobelavonsl medality for isecvesson
% PTSD (Prabicn and Kelhosky, 1989, 1990, 199]),
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Herbere, Mayacs, and Strobd (1975) found tha maddanon wre sbls 1o prodece bigh
beta, alpha, and Dveta Mroguenc s The Maratire has mdcaind D
alpta and ibets froguencies hecome syncheosous. Syncheony in this
o phase and Trogwisy sysiheony twtwess e domisast fraguency
two chuasels, Is a coe sxoed epoch. The imphase crtericn i that the
argies of the domenant fraguency compontnis Be in B same guadeant. The vaniows
of dlectroescephalographic (E20) bicfoodback are semsorimotor riyyhm (Lubar and
L IO, alpha (Kamipe, 1961), alpha-Oatas (Groen, Groes, and Wakers, 1950, Pasivice
ond Kalbosky, 1985, 1990, 1991) Mypeogegh On o . Srcamibon) images Aave boon Sound 10
oocer denny e theta aadlor “reverie” sae (Foslom asd Vogel, 1965, Bodzymals and
Saoyve, 1969, Green, Groon, and Wallers, 1970). The comdnastinn of sensary and cogaiive
percoptionn compres e caperwoces of Bypeogoge imagery. CGrees, Groes, aod Walkens,
L1974, msodiatad this type imagery with crestisity and istegrasdve eaperienons and reveatly,
Peainon and Kelbogky (1991) associaod it with abreactive (b ¢, traamatic asaloty -provoluag)
expenceces. [n onder 10 capenesce vivad smaging, e subjoct shoeld b iz ao alpbe theta
mode for o suitmond petiod of lime. These images, Or B mernors, win hen Mo retriesnd
while is » normal bets-alpha wtate or conscioss mode. Pl (1975, Mol and Sclacr 1980)
found Bat irsiniag of braswave synchrony tendod 10 releve siress reladed sympéons, rodwce
wonatons of cioslc pen, sed cabance schocnve atintion Wwith middic-maragoment

The purpose of Ouls leetiad wtady was %0 (1) examioe the effocm of & four charac) £00
wphehota Braiswave sowe-foodback truaeg oo ER0 syyschroaaston aad wave form
undance sl amplinede, (1) W Wing forh the sbvoniiiee imagery hat provides Bhe
oppoctacity for peticets 0 doall Wil (e canes amocisied wib PTSD; aad (M) o ovaluale
hose clinionl changes (o e, Mubbacks and sightmaces) s PTSD petiests aficr wadetgiing
PWNT that has beea described calur

)

3

METHOD

Sebgects: The wlhjocts ie his wiudy weee 20 Victass Gester vetorsas with fwelve b0 fifloen
your Sistoewes of chronc combat-ovisted PTED and cosamtipg slcodol abuse. Penlatos and
Kalhosky s (F989, 1990, 1991) carfier shadics inchuded alcobolics with FTSD syndrorse. The
prosest stady will focus primardly on chasges s domsaast EDG Mydms (syshrony) «nd
shycuctive immagenies ie chromic cembet oxlatod FTSD paticats. AT sebjocts volestocead and
pave their informad consent 0 pamiopats w s ey, The rtonsle for the sebpeon’
particpation o S cxpenmest inchaded watements o8 the iormed coswet form that the
purpene of e stady it W defermice whother clociroph ywolopacal variebles are factors that
contribute sgadicantly % e persosaty changes of vetersos with combat-reland PTSD
(Pesisten sad Kultodcy, 1989, 1900, 1991). The sebyects were ruadomly scloctad from »

of Vietsam vesorsan evalesnod for wastmwear of choosis combat reland PTSD & 1.
Lyve V.A Madicel Cemter. They were seloctod basod 0a (e Sollowiag criteria: (8) disgacns
of combat-related PTSD a defiand by the DEMAILR (APA, 1957); (W) 80 evideace of
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Pt sympeomatology (e, Mllscisstionm o dedsionl; &) 80 koows orgase
dysfenction. sod (J) fonguent (i 2, bwu b throe eptsodes per wook), astiety evoking, combel-
related aightmares Nasbbacks Al smbacts wore gives & pevviossly desoritend EEG alpbe
Bota bralswave soure foodbad esimenl (Pesision aad Kalhosky, 1989, 1900, 1991) for

M““"m*uomw'd
IT.25 yours wih o vandend deviston (500 of 2 12, & s samber of pesor hospitalizations
of 3.0, 5D, .79, snd » mesn Shiploy Insttute Scale btnligence Quations (109 of 103 4, 5D,
S48
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(FFTa) on B sgmals from o 4 chensels in secoemsive |
. Hemming weightng & appiied %0 125 thee sampies i oach | sevond
rewslnag 64 frogeonc s e, are oo cycle apadt and wow centernd o integral
Alpba (95013 He), betn (140029 He) and theta (4008 He) buod measures are
seloting snd ning e smplitade of B lvpst component s the definnd
range. Adjecent signals (Phuse 1,2, 3, or &) see comsbderad syschooocus it o gives
| socced isterval when Do lages? ampitalde cORpOMRSl @ B spectram of the firv digral
oocwrs o B same frageency s #s cowntorpart for the socond sigaal, and (1) e FPT derived
phase angics of the two dominast ampifede compuaents e 14 e same veutor quadeast (s ¢ |
080, 90180, 180270, 770-M0). For the parpose of this stady, the showe described
synchrony i definnd s e pradomoance of o siagle Srmrwave fraguoacy eveghont several
lobes, both bemispberes, of the entive corten of e denis (Banguet, 1977) and served s Be
clnctro physologh el measare of symchooay
Pervencage of Tome Above Threhold Alpha (99013 Hz), bota (144029 Hu), and thets
(490-8 M2) senativity Srmvbobd selings werr alposind @ Be folloning manser fr cah
et The sadio-Soodheck wroes (moniior) was obwervad for four or Sve triaks (eagh of
oach trial = 90 soc) o calouliate the Nighewt amplinede of alpha, bete, and Suss hralawwre
AyGms (8 mxroveits) shch were eaddind Suring Qs intial phase Thea, dee soautiviry
Booabold level was calonleted by makiphying OS¢ peak ampliteds by 40 porcest which
Seterminnd e alpba sad or hots reabold levels | while e Corial Bets sesasivity bevel wae
artvrardy sel $10 macrivds heboe e apha Bredold Bnegbost Be heaaswave teragy
sowsion. The fondtuck tome occan anytime e EEO signal encondn the @armabob level within
e froquoncy basd  As the peroentage of feadhuck for slpta snd theta rias aburve 29 porcost
durieg o W misete runing wneos e Senabold vel v rradpariod acroasad 1o redece e
sverage smonnt f apha and cc Bets fredhad b cohene lomrmng of pry Bopd yicdogs ol

il
xi?!

|
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B, The sadio-feadback wall of the (satruswot contained sa lodividually costreliod oo
Eoaeretod, and Afferet Maams provided sedo feathack foe alpba, hota, or thets froguencio.
If the feoguency of alpba of thots remased shove e thembold, & 20ne was possesind, whie
Bhe Dete Mo duriag training s terned off, altough. bets Mroeguoncy data contisoes o be
colleciod. For compelatiosal purposcs, oath seatson was Sivided iose tweaty widds of 90
oonds sxch . A semmary of he pescentage of vyacheosy sad S alpha'ets amplitedes wa
calcelated for cach trad and the mesn calculation for B soica win prisiod oul M the
wompletoa of He rurirg seneca

Moas Amplicades: The CapSican Priem Five® i calibeused with saghe Srogeency (ntegral
value sise waver. CapScan roterrs the posk b0 posk sxpltedes ia mirovelts.  Speciosl
aaadiysis o8 miand foegqueacy sgeals is performad bry S 19T wieh spoctral lines | Mz spert
o wacgrwl frogeenims and ving @ Hewoag e window

Apparasw: The CapScas Priam Froe® (Amorces Botee Corp. Ossanng, NY) 0 0 4
chansel electrosacephalograph (EEG) sy St is Nully competenaed 1o provide a bras
mappiag visual Seplyy sywen 2 well m & coaventional EEC recerding syviers. The sytten
2 low nowe, 4 chaseel, balsocod dffercatind vyviem with Pee achve commoon, incleding
» one cheanel, alectrically hsolaoed AC smpiifier snd dffeevatial npet. The CapSican Friam
Five® was wiod o provide sadie-foodback, and W moasare e subyects’ (1) perventage of
symchosey by quadiaat pawr for axch Wsecond el srow B Mminue swson, (2)
froguency and ampitade per | woond epoch; sad (V) percestags of Sme sbove Gresbold by
the artifact {ie.. EMG from eye mavement of ofer masdle sigaals) axoonds e selocand
artifact labitet axpltede Gralold. The sedio-foadbeack Soobold for cach froguescy band
(Mlpha, heta, and theta) wint desplaypsd as & color codnd Mo aontal e and was o ussnd tefooe
cach traiming sonion. Oaly alphs snd Bets bund wadibs were fod back simdusecuily ¥ Be
Salynt wiing dtim ey Gt aoies wheh maie W 2 el (hewd

Broomeare Tratning Procedure.  Bach wibjoct win pvee & beef ietrodectoa o EEO
bewraave Denfonibe b and was 10l Jow 20 interpret e st fonBha k momior (0 0 algda.
beta, and theta) soundh i acoord wild Braizwave Newro-Soadbuck Therapy. Duricg @i lostind
soustn, and sebeoguently . the followimg peocedurnt were imaplemcniod  Uhe Seonporal regons
(Fy. Fooa 00 (1) h square 00 the forehond soea, and sn area appeoaimasely one (1) ich
square on S two occpital postions, (0, O, were cleasad with akcobol pricr 90 sachiag
e dacrrodes. Omal Preg® was wod @ & coodetion madwm %0 Tl e clocteode cups and
iz perparstion of the cloctrode soalp wten. The rurface cloctrodes were applad, exployiag
Be itersasonsd 10-20 syviem for elactrode placoment Uasper, 1935). Bo@h fromsd (F, F)
eloctrodes were slachad 10 Bor bef and right sempeonl srous and coc (1) grousd slectrode wa
wxachod 0 the forebead. Boh ccopital (0, Oy) chectrodes weoe atuached spprovemately | con
shove aad | om lef'rght of he swon snd beld is place by & veloro Bead basd arcend e
Bead. Twe ear dlip electrodes were snachad and the aitive elotrnde i refersaced 2 D
kf cariobe (A ), wifh the growsd on the right carlobe (A)  Hefore mconding commenced,
clocirode impodance wis (backod by coasecting ihe cloctoode cable 10 an impodence meter
Whea &l of S readiags warw low saough (< 10,000 ohme), the slectrode asembly was
coascciod 80 e spproprisie ispet on the back of the CapScan walt
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Fleciropd pusclogical masisies were obeaised durag & 30 Birate prvtest sasion sl o O
Mieate posmiel ahesadtive aniiecy-geoveling magery BWNT wesmios.  Protest chectr.
physcioponl moaieres weve obtanad prier W Bramreave Bompy, sad comsimed of (1)
percentage of yynchroay per guadtast par . and (1) mens alpbs, beta, and thets anplzsdes by
hand -widih for tweety tak of 0 wecoods cach  Posmest ehectroph puolagical medseres wene
obtaised during e last abreactive MUely pesvoling ioapery HWNT somion

All wbjecy peosived five or sz Momisete sowion of peetralang ia  empesee
becfoodback wsoted waipenic twoieg ond ins Womisste BWNT sesssces (Poantos and
Kultouky, 1999, 1990, 191). Dunag the prefraning wations, the madical
(MP) stachod & seraperaiuse thermistor b e tp of e midlie Nager of e vabsoct s hand
with micropose pe. The IWNT sebyocts were isstruciad 0 st i & comSortadle seclining
chair, clone heir eyes, and refan. Then e MP ivteoduced the subgocts 1o sutogesic tralplag
«xercions and ryfioic bresding inchosgees (Gevon sed Coven. 1978) iz a8 offot 10 Indece
relanation of B hody and guiting of the mind. Ia O following sent Sve ar 68 session the
Wbt Pren e onf Wemm e adure Se dondba i seds e Mand ieubd v warmed 1o meoee than W' F
2nd Seld ot that podet for ooe colwe sessson . 1 is Selieved Baaf temporsture iralaieg s lucs
B prodection of S “Beta state” (M, 1977 Followiag Bie temperature Nofeadback pro-
ttarwng setnios, Be cipermontel sdpnts cempleted & il of oty Momiseie BWNT
sassions . Subjects were saen five times & wack |3 duya), twice daly for 2 waal of tewaty eoe
dayr. During BWNT, sabjocts recaivnd the following sutrsctions fone the MIP. “close your
oy ad connrect 3 wesalgod abstacsco’skoohol precton e . Now. sl your
whoomciouns 10 go hack 0 Vicose where these (rmosic comdel cvents (mghimares aad
Dahbacks) oocwrend and sesader those conflcte ™ Thes de sebjacts wary iniad %
visalur imagones of iscenssed slpba Aythm anpditede and soenes of the sormaliration of
thoir porsesalties.  Parber, B¢ MP issirectod the sebjocts te “tink down” (300 3 tats
Creverie) staos Kooping the mund quict sad slent fbet not active), sad O hody calm,

Flonlly, the sobincns were lostnuctad 10 ininene e sosnion with & quet command, “do in."
Prioe o @ MP'x exz from e room, Ge beta sado foodback volame costesl wat farned off
while alpha and Dets pndin fomMact vidume controd hands waer aduomnd fiv o comfertable
listeming lewed Sor cach scbyect and e overboad light was tarnad off. The MP rosarmed %
the room 3 miscies later and presied Dhe pragram termisstion ey wAich pristed oot FEO
Gotn analysen, ansd prafly returned Be webects 10 3 state of svareness. At O ond of sch
BWNT scsion the MP conduciod # dhnioal aterview reviewing the subjoct's vorbal repont
0n Ay visnal Of sednery imiages Pt wess sipercacnd Serteg B TWNT secson. The above
mentiosnd procedeses were copho pod heonghont sach of e X minsie BWNT sessioo.

Duta collecmon for Bs inimal stady wis bermonated o e compietion of the last pusl dast
sheeactve Braiywave theragy semnd Thase data (pov and gt gurieniages of sym hoeay per
Quadeaos paar (phasc) acroe et ki sl moey anpltedon) were sealyzod wilh repeascd
Wednares apalyems of wariace followad by Duscan's Multiple Fange Tes, & an alpha
wgficence level of p<0 05,

Followwp Soaty: All owenty BWNT Victoam Oesicr soicraas sod Bior mformen (wives,
famby members) were oataind by klphose & moohly lmcrvale Sor 26 mosihs afer
complation of HWNT. To determaeee e loog torm cffocts of EBOQ alphe- thets bralzwave
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traising . sabpcts and isformeny weer skad 20 ovpon iastasces of Tladdbhacks and sightmares
In previoss ndies (Pesonon & Kalhosky, 1999, 1990, 1990) the cvlapee ewtes for puticnts
recerviag BWNT were mach lower thas Gosr patunts soniving tradisonsd ey

RESULTS

Fercomsage of Dyschrony Per Quadrons Pair: Rpaw | Saplays he st govoemiage of hesin
dhannel sysihrony, Defiee and afer Brsiewase ety of e e g of dhoctrods
placements (phases | 4) Gncrihad svive A repwaind mrasaivs stalyis of varlas e rvveaind

PERCENTAGE OF SYNCIRONY
R R ERE R ERERERERE
1 4 .

k
e A— S S— A
1 3 i 4 1 3 A} 3
FRETREATMENT POST-TREATMENT
rmass
MUARE D

Moo pesienmtage of spmdroey L fowr Channct pasny Jhasar)
of PTSD pesonts, befors srament and Saring 00 Last ey sosrbkon
o which sfrmacs v ERagesy was Wpoeed (Pusk eaesend )
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male offects o8 synchrosy of wwieg lome (pre trostemcet Vo post trestesced), 1]
SOM0) = 14,9523 p <O 05, and phase (1), 3, 00401 =3 78, p <0085, bt e offoct of trsals
within sensbons (1-20) wan ot siguificant, FUI9, 30400 <0 48, p »0.05 The interaction of
e fators of ewting thae snd phase wis significant 103, 30400 « 3 76, but the ofher two-way
Interactions and e hose-way isteraction were sot etatitically sgaificant, ol Fs < 1.0, p» >
003 Laspention of figues | reveals Wik (ym hrony @ sy chndnade fui fwinw b wralmen
sd large mncesasms (8 vyachrony o csch clocteode pasd (phune) after Sesivwave Soatisent
The incrense in synchoony o phase 5 (elacarode pair O, O was lightly loss than mcrssses
at Dc oder phases o0 B uml irrafment moawrrmest abo b ocwais for (e inderm s of
esling Bime and phas
Mean Amplandes Figere 2 dopucts mens amplivde (o microwsinn) of alpbs. beta. and heta
bruowaves s e 20 s of D watial pov et ienl meassremmet sl the ahvvative
Qerapy wnsbon. Assdysis rrvealed Bt B man offects o smpltede of Sraiswave froguescy

wy)

O= wwawe umegon

T ' 1 rv.;m

L '

141141;;1“1_44}_111
L2345 4780 NRBDHBSEKITEDN
TRIALS
LU )

Mean snpleade of Apha, Bcta, and bota waves, Defore grasmons
and Saring B¢ Laa AeTacIVE INTIPY RAOR (JUsd SeaIRont |
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band, 12, 22000 =32 41, p<0.03, and of messsrement period (poe- v powt), NI,
MM 56 M, p<O 08, weer signifcant The weratum of Iraineave Type and mosssorment
pecied (pee- va. post- ) was shetntionly telabde. F(2, 22800 « 30 61, p <005, This intevnction
may be soes i figeee 2, whereia bots and Bots waems incroase grestly from pee o post
AN Mrasa e [ureds, whibe aipha waves Jo Bt hange sabutaacaly  The resdting
alphs dets “cross-over® petters sy be s in figure 1, 0 Bota waves pradually locroase
@ amapdoude sorons puwl devetzsent 1nels, and Wphe weres Jorrase oorosd als 1 8 meparese
sonlysis of siphaBete amplioedes, Bis cossover pemern s dicated by o spaificant
intoraction of wave type (alphe vo. theta) and juet trastmend trisde (1.20), F(I9, M1) =2 00,
pecOOs

Followap Stady: Table | doglayy cousts of sclapee or contissod shwesce of PTSD
symptoms of BWNT puticnts 3 e eaperimental prowp femady 0 sonths following Wamag
m-dbmw~ﬂl~h-’-&“*

Tadde 1
Twenty s moeth follow w0 shady

Nelagae No Relapse
N 4 16

Nurter of paterts who owed ‘elacae of PTSD sywrgtoms of CONtmued sdsence
of symEaome. twenty-sis moaths folowing TANT yanng

Is Dhe presect sindy, alphe Deta drmiswuve sewro foodhack Senngy (FWNT) proadecnd
ugnficant increascs (0 S percestages of brala chasscl pair yyacheony s the frostsl ssd
paniot cocpuial kbes of e cervbral corien 19 Vietsan Qewier vetrrans wilh comvbet selsed
PTSD symgeoms 1t was forthar revvalod St thore were significant covases a the Beta and
Beta but oot (he alpbs wave ampidedes 12 B idroactive somos comparnd o pee iroetmend
moawares.  The monn smplinedes of aipha and thets benlawaves across e 20 triads of the
shevactive imagery BWNT scanios dupleynd & stativtically reluble istoraction woen e a8 “crom-
over” pafiera, whereis Oets wases gradueally iscenase sooves b aod spha waves Jouroaend
acrom triah. The afcrmmentiosed patern b Sosght o slratfy & wtae of comscioanson in
whikh e palicat w setndive 0 dypoogogi amagery whah relates symbudacally o mses 8
the patient s ows life (Duvie, Davis, Loombs, Harvey, sad Hobart, | 938 West, 1962, Ssoyva,
1971, Dement and Kloiman, 1957, Foulben and Vogel, 1965, Gewen, Gosen, snd Waltans,
1970, Kamiys, 1961 Padeymki and Soyva, 1969, Kamiys sad Nowln, 19900 The abowe
dencribed visle of conscrosnsens B hoen referend %0 a e “FEO wimdow of oppurtundy of
the owvavie state” whoe hypaagoghe imagperves swrface (Duvis ot of | 1908, Foslices and Vogel,
1965, Crocs, Ovoen, aad Waltors, 1970). It s postalatod Gt e laconmes in e thets
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anphieds in conjunction with B decrsasrs i e alpha smplionde duriag e abroactive
soamion soore %0 be comeised with the stroag sfectise cxperiences of childbood andier
adadbood partcviarly. past Waman MAty evolng evends [1e.. hreaclive imagerion )
These memories tead o wrface domag this BWNT smscn and this caporience s targeted as
& goul of besiowave sewro foodhack Berapy. Alpks thets bramwave scuro-foaddack ey
pradually irsien the putent 10 remam partly toesciens a8 bis EEGQ dinplays the pattern referred
10 & the “window of opportanity,* wheres e can once agaie sccom Diose Bighly emotionad
(vaamarh saaiety-poovoling) images  This may reflect 8 newdy barmed state of consd Mwsoesy
which i chose astegh 0 & waling dlghs smie o faciiiase irnsater of these mmages.

Ie conclasicn, it s bypothescind that (he more the wyachmaicty sad ampiitede of thea
e incronse e Soepev [he putiend is able 10 descend o e reverie [Thetd) siale which
atvates amabety-evolong lmageries. B b furtder posciated that dunieg s stase of
comcromness, Be lambic sylom and bodh bemisphercs afe more synchrosiood sad Oe
iscreasod Wheta and heta A YR 01 A0t 2 b process whch ceadles the putert o remerber
ad/or relive Bie raumatic asalety provokisg event (Morowitz, 19900 Grestor Semispherss
syachrony apposn 10 soour duriag the reverie stade of the sbraactive BWNT scasicn (Sarwilo,
1971 Bk and Galwaah [973). The afcormentionnd syschionastaon resals seom 0 be
conustont with Beagect s (1975 Levin, of & s (1978), and Vezseman's (1991) fladags
Wiason (1977), 1990) Shougha Bt dvams (iciding sphimaces Mashbachs) may reflecr o
memory procemiag mechasiim isheriad from oarber spocies, is which ieformation Lmportant
for survival is reprocessad Soriag Br Bata rihan st i Deliernd Bt Sroaen comtent
reflocts the pervon’s ustomscions poodesiies and o vircagly corrclsind with the mascer in
which the suliot & coping with criees i D ssdd world (Camwrigha, |99 Teesholone,
Cartwright, snd Urcesherg, 1984, Catwright, Liopd, Kaight, snd Toeobolme, 1984).
Folloraing oath trasenatic imagery BRNT session. & clinical reviow was condamed, s snch
pationt reported thelr shreactive iougenies, which were rocaliod aad Sea istorpreted by the
paticots Semucives wihout Questiond thal moght inflsoace Bowr islerpeciation. ! was =
though the patienl was capelde of Wiegratng pes! Tsanaths enpereences by caping wilh
poevisssly sarmcived coafich repecscated 0 the cowatally aaciety-froe (magencs and
memorcs peoersied durmg Be Dot date of comornno.

Froud (1939), Kandiser sad Speeged (194T). and Kolb and Maltalipassi (1952) postslasad
Dl rewenal s a8 s bty provi g imageras may e dor 1o Lagitasding am donss, SHorer derm
defemnes aguant romcmbening. or e patent's mabuley 0 coavey bis isternal crpericace. We
Boore hat whenever & porson & Nocing e mamary of & trasmais sakieny grossbing
event (1o, he doen sot have sy andive very Sitfle comcous Eaowladpe of B event) Be
frostal and parieto occiprtl accm of Be besa are oot of yyechroay. Whes the person
remembers relivet & Urpumatc athiely provoing eveel, the afcomentioond arois of e bexn
we syschronoss. The afivementionnd comseation is Tarber supponiad by Hodgson and
Rachmas (1974) apd Cosen, Romoey, and Loboos! (199%) who suggestod that Ngh scoosal
nbjects will masifest & grosler degroe of syscheosy Setween the phisislogecal (lcn
CONduitancs ) and cogarive [abgective st of decomfon | measares of azsbety than will low
vl s B Barthes postelaind that e bealing procead (welf S areaeis ] s s fested
o Ngh amplitade bota and Bets wurm (8 conpunciion wilh the afovementioned cross-over
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parsern of alphe and Ohete waves. This sooms % enhance e pafont's “Now siste” (12, ol
of he porson’s Bowght procomses hocome focwsad) caabiing e patent %0 uadorriand bis
shroactive sonmty provoling tragenies.  Only Soar of the tweoty BWNT deated Vienas
Veteraza reportod 2 fow (0-90-0) tnstancns of secumasce of B pighimansy Sadvbecks, &
esseanially antiety froe episodes afer o 25month folbow op perind  OF theae four, sl chocted
%0 saderpo soven booster BWNT ssscions  Theus resaln provided supgovtive evidescs
e WNT pationss’ resposse 0 EEG BWNT rowiied ie modersiely long-term prevestion of
PTSD pclapes.

Prescel roselts encoumage forther vhady of ibe mochanivm of the clectroph ywologcal effocts
of algha Gwta dralawave peuro-Sondback therapy and it anderlying newrocheoiniry, w well
0 B costridabion of placedo or Hewhoree effocts
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