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t This .';,ttld)' examined tile effects of ty,',crgic acid (LSD) m_d dcxtroamp'.,c_aminc (DA) on 11/ "e_apl_t -

patient ma,ctfing of speech rb).lhmg (mem_ phrase period) in ps)chothcra?y. I.SI), DA, and plnccba
(PL) v,'cre administered repc'aledly over a 1 _,5-year period to sevc_ p:_ticnts in a ralldoa!iTed double-

blind design. The second, fourth, m_d sixth once, roll,ors with I>;D, I)A, and Pl. x_e_c an:fl,,zcd. "l'hcsc

thciapy dialogue_ '.veto processed by an on-off detector of speccl: v, hich computed px_b:_hilifics of

vocalizing when akeady talking (T), v.,hcn listcnimj (L), and v, hcn pausin_ (P) for thc_z@st and
patient, respec,i_ety. The mean phrase pe.qod for the d_crapi_t and the l;aticm was calculated from the

vocaliza'iol; probabilities (T, P). The results show dmt botl_ I,SI) a;_d DA significantly - ' "_
therapL'd-patiel_! matching of mean phrase imfiod in the earlic:a (scorn J) scsshnl, :m cffcct tli:tt

disappearf; for b.-_th drags, but laler for DA (six,h session) than for i SI; (tom ih scssion'L At qo tinw

was ttiis tqf'_(, o[is::rved ill I , :essloi_5, I_(:,r '0,'a:;[he nla',chin_- a silnp]e funciion of a ,hcl a['d>,l p;_,tiel_t
conv¢i?_:::. ,. of fi.s c,mlponent::: (T, f') o{ tee nman p!!:;>cI,miod

Introdaciion

It has been postulated that psycl_.o¢omimefics l'avc certain consistent eftcots op,

verbal behavior; i.c., these (hugs accelerate and intensify the psychotherapy
process (recall, insight, loosening of associations, and defenses) (Buck_',_n,
1967; Grof, 1967; Langncr, 1967); unfortunately evidence for this m)fio;_ h_,,s
been largely a_:ecdotal and retrospective i_ nature. One objective method of
testing this hypothesis is to obsm vc therapist.-paticnt "matching" of sound an3

• t - " o_. silence measures .:_.s related to approp:;atc drug condi!ions. (Ma,chm,. is tlefincd
•as "inlcrspeaker influence as measured by. examining.the degree of cor;cq,ond-
ing change in the dyad members' Sl-,eccht:)aramctcr_,.") Research (Namle, 19/g)

has shown that dyadic matching (convergence) of lhc liming aspects of speech is
positively related to perceived cn_pathy, v,armth, and gcmHner,cs:,. In other
words, people match the speech timing of their fellow convcrsatioim!ist accord-
ing to how favorably the speaking patmcr is perceived. I_ this light, it may be

Add,css cortcsp(mdcm'e It,: Michael Nat?.Ic, l)q_attuk:nt of Ps) cholo_) Univctni b of l'cr, ns) l-
vani_,38 5W_ t, tS'.,Philad:lphi:_ PA 191"]4.
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cxp_:cicd tl_::_d!a_L._,fi_a: are c]_dmcd Io aid lhc co:mq:unica{ion process of "Fdk"

p:Lych'_fl:e_i> > h.._vc v. sig"dfical,i cFl'eci on lhc dc_,,ccc of Ihmapi:_l-pati_:t inodel.
i,g (,f .';p,c¢'cI_'%ytim_s. '"

'fho pt_i,osv tL_ the prcma.:t_tstudy wa.'; tv,'ofo!ci: (I) dcJltoi,.sLalioJi of coil]-

ll?tli_}caiiv¢ faci!itatkm in thc psych,._thcrapy cop&':,t by psychotomimctics, aud

(2) showiug tl,c viabilhy of dyadic mmcon'c_.l spccch co;>,'c_gcJ_ce mcast;i'cs as
scn:4_ive i)_diccs of tLe co:m!,_:Jqc_tkm process. This was accomplishcd by eza-

mh_ii:g l!'.c vffcct of p:._ic-nl ir, t;cMi,.m of lysergic acid (I.SD) and dcxtroam-
ph_l.'.:minc (l')Z) on thcr_:pist- pa(icat conve::S,:ucc of stwech timing in a tl_crapeu-
tic cv.vironmcnt that minimized all modific0.tioas on the nature of the interaction

(Mechancck ct.al., 1958). Althougl / 1 S!) is n_.)longer available for clinical t,se in

the United S(aics, it is assume-0 .'.h:.:Ithe results from the present saMy are rclcvant

to the clas., oF drugs called psychotonfilnclics. Apropos, t'ink (1974), in smn-

marizing 25 .,;curs of EE(;-.bchax icr rcscmch, obsc.rved fl_at all psychotomimciics

- havu a similar effect on paticn_ verbalization: to disinhibit defenses and promote
fvcer (mote diverse) rc;p_,n_._es. Fink and Itil (1967) have also described th,at there

arc threc types of p_,;ychotomi2_lctics: indolc hallucinogcnics, anticholinc_gic

dlt!gs, and central sti:-nulan_s. "t'hc presenl Sltl(ly iS comp._chensivc i_/hat boil, an

inclolc b'dlucir_ogen (I.Sl)) and a central sti_i_ulant (I)A) are tested.

As st_tcd ab,_>vc, the focus of the present study was to examii_e the effect of

patient ingeslio:: of I_.SD and DA on timmalching of therapist and patient "no:>

con{cnt speech timing" behaviors, h'3Tothcsis 1: The probability of the

thcral>is! v.:;d t',,,: p_.z{ieil[to (t)i/liiluc rolling (T), tall; while listening (L), a;-d

'vo.cal;7,2 wllilc l_a::y.inp.(1") will become similar iR &ug (LS]) and DA) as oi)pa:,.:'d
to placebo (PL) c(_i_d;tio_is, lI.vp<,fl_<'si,v If: Using P and T probabilities, an

index ef the mean phra:>c: period (_rtc_m vocaliz;_ion plus mean pause) can be

c._th,_:_ted for bolh the thcrG_i_;_ aml the tmti,3ut. Correlation of tl_e meaa p,hr',_e
period mca<;m'cs fo_ the tl'..c_api_/--imticn( dyad in all drug condb'.i.ms cm_ deter-
mimic if l>Sych,.:,'o:rfimetics ai'l)ct ma(ching of the phrase p,3riod in tl_c psycholhcr-

ap) silmtiio_). 'lhc convc, gcnce of mean ph_,_::c length was examined because
p:ior rcse_rch (J0.f_c and Fcldstcin, 1970) has onl 5 focused on the matchiL, g of

lvo.:a!i/.:_iio_) m_d i),alse le,_gth sep a c_y. li may t'e lhal the phrase is more

p_.>wc)Cully rcl;_lcd Io ct;gnhivc pwces._;cs aqd is a nK, rc sensitive index of tc_a-

por;d dyadic '.;i,_cch convccgen<:e.

M c_1,.,._.d

S*/,.jc,'>

T u,-<: m:th: ;,.l_,.IFt;ut female private paticnt._, 27 4-1 yr of age, in threc-timc.s-

i_I _s'c (:_: i)_di''}dt!_d ¢'"Ccapy" VO!':iit':CCCdI0 p;wlicipatc in a tno.icct (Mcchan,..'cL ct
a)., 19;W,; J;.!I:lccl .:d., 1972, 19/3) i)i which ib.cy would receive LSD, DA, and
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placebo (Pi.) do:_e_. A]I we.re whir.', co}leg_:-td',;ca',cd, func'tio;_ing normall;, in
the conuuu,:dty, and wcre no.'. ho,';pi',:flizcd at any time for mental ilh'c!<_; th,qr

diagnosis was cons}d,zr:d v._ be l_oum:h dq_rcss:,on. The principal investig:_tor
(CCD) vas the thcr_i:iz:t re: ;_1Ithe palicnt:-: in the stvdy.

Pt'ocedeo ,.'

The seven palk'nts volunteered to receive LSD, I)A, and PL d_.ning au avc::'gc

pcric_d of I_,{_y;. t_ci,,_:'cen 9_c.experimental sessions there was ap approxim-,.te

3-wk in_c.r,c_, so th;',t any intcrtdal effects would be minimized, liach drug v,';_.s
given seven of eight dines on a ra__qdomized schedule in a doublc-blit_d fashion.

The d_Tt!_ _.{OSeSv/ere subhallucinn{o_y; 1.5-25 mg of DA and 50 120/zm of LS!)

were ad:nil_is,eied in caps,a]es indistii_guishab!e from PL. The psychofl_crapy

- - dialogues were recorded 2_/: hr follo.wing dc_lg hagc-;ti,,;n; no solid foods or drags
we_'e allowed fo_ _t least 13 hr before the test.

The slowing an(! accelei'ation of speech by LSD and DA, respectively, has

been reported for a dia!o2,_c early in therapy, i.e., the second occ:{sion of the.

drag (J.fffe ct al., 1973). The present dialogue rcs!_!ts arc from a san_ple o!' 63

psychotl>rapy hours, rep-_cesenting each patie_t's second, fotlrth, and sixth e;,-
counter with I_SI), DA, end PL.

Speect_ Mcc_sm'_s

Jaffc aud No;'man (to,._) and Jai'fc al,d Fehlstein (1970) hav_> modeled t1:e

lemporat p:_:_._,_of dyadic spcakei states v.s a pair of coupled probabitistic Ih_ite

au_omat:_, wit1_ _m unol,se_vcd Marker chain underlying the four o',e_ states of a

dialogic scque:nce. The o;'e_ states are: st:'.te 1, both silent; state 2, patient

vocalizes alone; sta_c 3, therapist vo_':'_li;,es alone; state 4, simultaneous lmti,.':_!-

the,:apist voealiza*ion. A projected Mmkov chain diffmcnliates the symmetrical

sl;alc._;(1 and 4) of the ovcit seque_}ce in terms of ::_.,explicit rule ttlat deci,.L's
which speakc5 "hold,: the conver:qationat fl_or" at each moment. In the tmo!_-

served (projected) Marker chaim state 1, patient is pausing: state 2, pa,.ien,'

_., \,ocaliz_'s alone; statu 3, patient is beh_g inten-up_.cd; state 4, th_qapist is pausi,_:_::

state 5, ' _" "taera i _st IS vocalizing eAone; state 6, the:rapist is bcin,e, intenupted. The

notion of "projection" is simp.ly thud the hypotl_csi::'ed six-sta_e chain is indeed

responsible for Ihe observed fom-s',ale behavior. For example, state 1 of the ove_t

behavior confo_:nds state 1 and 4 of the "true" plocess, whereas stale 4 of thc

overt behavior similarly confotmds the unde'clying states of 3 and 6.

Jaffe (1970) has den_ons,'._".::cd that the projected six-p_rametcr special case of

the Malkov model fiis the dat_ of dy:_dic temp-,rad intm0.,.'tioi_ significantly bet{ei -
than a nonprojected eight-parameter case. Since th,.: projected six-parameter

M:,.,kov model is based on the notioi,, that only one speaker h,,!:i; the t]oor a_ a
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time, it sccm'_ e.,pcci;;lly ;_l-,pY(,,;i_ic flY.. the si!uati_,_ of p_ycl_otbc_.q))'. The

fo]k.)wing p_L/a,;!c!,c:s aye pr_w]C.d 1,j Ja._l,.'.', (1970) _b.-.',{a[c m,_Yq: P al_l P',

in_,. when tis:c_,in_,_; T a_JdT', the tw,.',b:_hility of vo':alizin_._ xvhcn t_dl.:in_ (_o

co.r_!i:m,: k¢_!,in_'.). As indkmlc,] by tke primed and unp:i_,_:',.! **o,'atiou, C,.._'_e

d"ad.

All 63 dialo:_:_:zs v,'_-:_'c1 ,.',:'c.;'_c.. by an analog-to digital conve,tcr, ,,vhicE

sa).',}t.qcdeach p:_ti:'nl and v{}icc chaimcl al 3(0 times per r.,fi)mlc (each 200 n.,scc)
(JaiTe and Feldstcin, 1970). At each san!lqc a vocali/ation ab,.r:c th_eshok! was
recorded as the _'<"

t,lgl{ 1 and ofl,.erwise as the digit 0 (silm_ce) for the pafien', a_,c]

theYapist, respectively. An on-line c_ii_i_)tci piil_ed ti_c P, P', L, L', T, and T'

probabilities as defined in Jafie's (1070) M' mode! of speaker in_en_clion. The
mea_ pluasc period x;I'{, s dcfined as .,;t_:!edin Figure I.

For a conversation-_li_;',, a vocaliza{ion is usually fo!la',ved by a pause. The

lc, nfin-_fion of this i".,_a,>c l)_fiod occms whc_ (1) the same spe;_!:er rcstm_es
vocaliza(i,.m (see Fit, t,rc IA, spcakci o) or (2) lhe dyadic pmtner "g_t,_b:;" the

conversational fie,or by unilateral vocalization (see speaker b, Figure IB). The

pbiase perio:t as dcfh)cd i)t the prese;_t study on b, refers to the cycle of vocaliza-
tions and pau:_es for e_c), speaker v.'hi]e ]_" holds the convcrsa;donal floor, i.e.,

the case c:,:plica*.cd by speaker a in Figo_e 1A. A "mea?,urcment of the mea_i

ph,ase period can be calculated for c?,ch convcr.';afionvl member by using Jafl'e's
(1970) vocalizatk)n l_aramctci:, a:_ follows:

Mean pb!a_..c t)crio.<.l :-- T -- P.

T (probability to cc.,_ttinuc vocalizhlg) can be seen to dkecHy dctenah;c tEc

, ,,.,'h ""lvh_.t), o! vocalL,_:tion (::.g., the scales of umlerlincd t's for speaker o in t.tg. I A),
\vh.._:cz,s the iwee:se, of the si:caker's propensi(y to vocalize after pausing (l-P)

(h:h !_;;_ _s tnc pause dt!i-'_fion (e.g., series of undcrlh_cd O's fo_ speaker aip, Fig.
I A). These ,,'.,:erecalcuk_tcd for cach convcrs:_tionalig,.

In ¢)rdcr to vm if)' tbc aecm acy of file lllt'al_ phrase period, as estimated i__the

A

Spc:,3cra I I l I 000(tO I 1

Sp_:akcrt, 0 0 0000 0 0 ,')0 0

B

Spca'l.._a I I 1 100001 I 1

Spc_d,c_l, 0()00011 l(.)0O

I'ig. 1. U;_dc!-,corh_[.i_,dk.ttcs Ic_;_?lht)fphm:c p.eriod.0 : silct_ce, I =: vocalization; 26:.)mwc
up.R.,weic u',cd v'_in JaI'le ci al. (1_)73).
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prc3<;_! s!udy (T P), we co_rct;_cd T-P lncasulc,: x;ilh dhec_ i_ca_urcmcnl of Ibc

mean phr;>,e perioJin apilot stud) of twelve 5 miniu_er\'icws Thocorlclaticm
..r,.

wa:; p_:J,c,, mcd on fl_e ilJlcrvic,,vccs' dala because of lhc sp;_ se contribution e,f the
illlor\'icwcr hi a lllClc 5-1t'iill inicr\icw. The corrchuion wa_ b:{_aecn the calcu-

lated T_,F' w,,:asures and ttm actual mca.',mcmc_t was 0.9(i.

i;_c;:t:3;,

Cono::ining the reliability of lhe vocalization p:,ramct_:rs (P, T, l.) m;cd iu lhb_

study, the reliability of these measures has bocn cstabli:;h:d already. As

hyl_,,_th,.,;iT,>:l, I,SD and DA were found to affect "matclting" of therapist

p;:_iei_l spt'ech lteh:wiors in v:v,ious sessions reported below.
; In Tat,_e 1, the p_,,,_duct-n_omcnI eonclalions of Ib.o lhcrapist p::tict',! propen-

sity to v,,caNze whi]o talking ('F), pa !sing' (P), and listclili_g (L) in I.SD, DA, and
iPI, co,c ns for drug encounters 2, 4, an,q 6 are presented.

11 ca_ bt: seen l}'_:l!s?gnificant divergence or ma!ching of these speech be>

haviors did not occur in the therapy dialogue for any of the PI, sessions, tlow-

ever, I,S1) did induce "matching" of t_: r;@st-p'_tier_t T measures in session 2;

DA had a simi!:_r effect on lhc ther:q,' , p,,dom inc:|stu'es in sessior_ 2. The facl

that the significant effect of I ,SD nncl } ", on the matchiag of vocalization prop-

en_hy occurs in the earliest therapy sos:don in3icates a developing lo!erancc to

this si.,ecch effect.

At lhis point (hal: on the dcvelopmen I ol io,,,_;, .t to 1 S13 a!'_o1)A on speech i_,

al,prop:i.:dc. The rc:'dcr ,,,,-illreck01 tim{ IGD and I)A, rc,,pccI{vcly, slowed and

accel.'ratc:d s;'crcch n_te (3affe el al., 1973) of p:tficms in psychotherapy; this

phepomenon was observed in the second occasion where I_?_:p:Rie}}t encountered
LSI), DA, and PL. Wc now report speech rate d_ia on lhc fok_rlta and sixth

encot!>!,.'.r of tbe_e sanlo tmtk.nts with 1,SI), DA, anJ PL while on psychotherapy.

It was formal thai spcoch rate was accelerated by I)A il_.the fourth session (t :-::

3.57,p < 0.02) v,,heri cornparcd to Pt ; DA did not affect speech rate in lhe sixth

TABI.Ii 1
Correlation of Thcrg,pist and Patient Vocalization Probabi!i_ies

"lalking (T) Pau_,ing(P) l,isien?:L_?(I_)
sessions sessions sea,ion_

Drug 2 4 6 2 4 6 2 4 6
........................... >.........................................................

DA 0.28,2 0.463 0.103 0.79ga 0.532 0.578 ,, 0.152 - 0.329 0.lll
PL 0.392 ....0.324 -0.035 ('1.267 0.257 0.4S2 0.521 0.726 0.212

",t* --0.232 - 0.006 0.5791,5;I) 0.825a 0.597 0.,. _-, 0.29o 0.495 (1.698

"l'wo-tailedrest, df = 5.
"p <0.05.
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s,_>'.si,_;. I gD, wl:cll co:,q_arcd tw T,),_., ,,,,as found no_. to h::vc arc>, si_1_Hlicml,gt

effect on speech _E' h eiti_::r session 4 o; 6. "l'imrcfor:;, i,) {'_._*_be st:',tsd th:_t the

._ p_v_,: J,[, _.,.ss!_.o\v,.'.dcf{'t:ct t,I I.ST _am'. [):-' on Lt>,_,'"speech r_'.4cand vocalizatic.i: " _" ;' "
a si:uilm Iolcrax_c-e cflect.

III '1".,1,e q, the ..... ' " -........ .. _(_,_,: : ao, s of lherapist--p.'.'ticnt pairs of mes_ phrase pt_dod in

all <_h-_)gconditi¢_:_ :mcl sessions are p_.s:_'tated. It is s!aown that I.SD a,>i I)A

;o " " Ii"l;_tCl',illgCmL'.< a s,,,mhc_nt . of lher_:pist and t)aliep.l me_:n ' • sp,_.asc period in

session ")_.,with t)A |::wing _.hc same effect in scssio_'t 4 ......It is ix,tezesd>g, tI',at tiP.

tolc;-_,..'_ceof LSt) and I)A effects on mean phrase perio,.! matchiag is identical to

p::li::.p{ sp.'.:cch rg_{cc!ata. In bo!h ca'.;es, DA was more rcsi.' tant to tolerance; i.e.,
1)A ]me; a signit}c;:_)_.'t effcc{ on speech in the fo_uth session, whi!e LSD produced

no com?'.q)onding effcci.

t

There mc two ge,e..;al i_Jplica:ioT_s tb_._tcan be infe>c:d from the results of the

I,resc_t cxpcriumm: (1) Conve_.:_a.:ionalists, when under the infiuer_ce of a

p:-:ychotomh_icfic, arc i,:<tucc(! to match l;]))a,qc length as opposed to ils compo-.

l?;:_ts 0_;can l)alt!<: and vocaliza.'.io,_ le_gth). Aprop,.Y;, it shot,Jd be p,utcd Ih:_t ill

the felt ath DA sc:e;sion (Ta_b]:" 2), _mttchi_ag of n:e>t phrase period did occm',
v.,hc;'v:._; there \vv.s no corrcspor_c[in,,.i [,h¢:ii::mc:,o_x conccrig.{l_2. W or P ilxc:_.'.gllleg

(1< _]t: l). (2) Th,:: s :( asft,] ap_,licaIio!_ of Jaffe's (1970) r_odel of speaker

ipJt?.)a,:'lb:)n supp!ic:s fu_ii: _ beha'_.;o_;,.1 e','k!_ nee for tlac t,_,_v.vl,_u sta'_.:::;Of thz',t
n_ _,.' The readc_ wil! recall that this lnOc!cl o[" speaker in{cra,':{ion is bas>'l on

th<: _otk>_ of co_we;sa(,ion?.l "fk,or hok!ing."

TI_,: :q)ccif}c fit:cling of the t>;cscnt s,:t_dy is that LSi) a:_:l D,& sensitize the

I,,)_,. _' :rod tb.e Ih_:,api:;t to erich ofl_cr's phrase r:_ytnm. Fink (197d) has oh:;erved

(h_* i_![l_sych{)..'o;_imctics (iu&flc halltK:ihopc_;:q, a_llicholi;_.e.;gics, central stimul

tin: =;)h_c,Jc a s;h_i/._, cflect o_ l)chavior: th,: altc-m:ation of psychological defenses

1_,u_._,, Fiuk's fit:cling that ll_e class of drugs called_.lltL_ I _,. ",,! .,kA V,,/'.._.',[_'t!ary. Ill ' ' "("

TABI.E 2

_C'.,ciOhS

])tt(_" _2_,I,' !{_.i,,jll 2 4 6

I);,, Lk'/'g5<, 0.'/6c," --0. IV'c,
l'i 0.28,) 0.207 0.071
I ';i_. 0.925r 0.25f_ 0.433

'1:.,, (ali,(l t,,..sl,Jf 5. ......................... i - -

rp. 0l)l.
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psycb,._to:_i_nclics tcJ_d 1o pror..zolc _,iq_ilnr clinical r,_spon:;c:,, it i.%hoi-,ed that lhc
pl-prcs,>nt findings v:ill h..,i, claiify th: therapeutk' role of clrtl'.)_thi,t are p:c_;ci_tly

bcit_g l)rcsc!-ib_:d (e.g., melhylphe:,_id;,ic); fu_mc rc>':wch sl,_,_+l x.crify 1!:i,, t;o-
rio/l,

I,astly, the qu ;..tio;l co.'31d bC _Sl_,.?d, "Arc the l'c.,:lil(_, of t!Ic t::c'v:nl .<,tl!!3' only

relevailt to lit.: ]c\'c_ of phi:tic comiiu:nication?'" At 11:c prcscn_ st:._e el l:_:owl-

edge, tim cvi_ _ r_c'_ in(lics'_," ibat ......... "-- :,," . _ _:;a coordilta_e, p.,:'c_,,_u_,m _:.c._ (l.S1) :rod ,., , . flic

conversational rh),thn_. Shi'.piro (1976) h_s shown lhat coiivci ",,ttional strt:vturc i:q

positively rcl_._.".dIo rated accurale en;pathy of the the|._pi,;i. Future rc:<arch
could use "mat_A,inf' measures as a dependent variable in a l:rocc_:s analysis of
psych_.,flv:rapy. The present findings provide empirical evide_;cc for M;_turaT.ao's
(1972, p. 14) s_t2aestion lhat ...... or- ._ ma_ __g tracking of speech lind silence
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