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This study examined the cffects of Tysergic acid (LSD) and dextrow
patient matching of speech rhythms (mican phrase period) in psychotherapy. 1.SD, DA, and pliccbo
(PL) were administered repeatedly over @ 1%-year period to seven patients in a randomized double-
blind design. The second, fouith, aid sixth encounters with LSD, DA and PL were anolyzed. These
therapy dialogucs were pracessed by an on-off detector of specch which computed probabilitics of
vocalizing when already talking (T), when listening (L), and when pausing (P) for therapist and
patient, respectively. The mcan phrase peried for the therapist and the patient was caleulated from the
vocalization probabilities (T, P). The resulis show thal both LSD and DA significantly enhance
therapist-paticst matching of mean plirase period in the earlicst (second) session, an effect thn
disappears for both drugs, but kater for DA (sixth session) than for LSD (fowrih session). At no time
was this effect obsorved in P
convergen. e of the comp

mine (DAY on therapist -

ions, nor was the matching 2 simple funciion of a therapist paticit
ents (T, Py of the mean phrase period.

Introdection

It has been postulated that psychotonimetics have certain consistent effects on
verbal behavior; e, these drugs accelerate and intensify the psychotherupy
process (recall, insight, loosening of associations, and defenses) (Buckuvin,
1967; Grof, 1967; Langner, 1967); unfortunately evidence {or this notion has
been largely wncedotal and retrospective in nature. One objective method of
testing this hypothesis is to observe therapist-paticnt “‘matching”” of sound and
silence measuies as related to appropriate drug conditions. (Matehing is defined

~as “interspeaker influence as measured by examining the degree of correspond-
ing change in the dyad members” speech paramcters.””) Research (Naiale, 1078
has shown that dyadic matching (convergence) of the timing aspects of speech is
positively related to perceived empathy, wannth, and genuineness. In othier
words, people match the speech timing of their fellow canversationalist accord-
ing to how favorably the speaking partner is perceived. T this licht, it may be
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expected that drigs that are cleimed (5 aid (he communication process of *“{afi
paychotheriy e o significant effect on the degeee of therapist- paticnt model
ing of speect; Uthythis. ™

The purpose of the presuat study was twolold: (1) demonstration of com-
municative fucilitation in the p

sychatherapy contest by psychiotomimetics, and
(2) showing the viability of dy:

wlic nonconteont sprech convergence measures as
seusitive indices of the comuninication process. This was accoinplished by exa-
mining the effect of pationt ingestion of lysergic acid (1.SDY) and dextroan.
phciaming (134) on therepist-pationt cuavergence of speech timing in a therapeu-
tic environment that minimized all modiiications on the nature of the interaction
(Mechancel ctal,, 1988). Alihough 1.1 is no longer available for clinical use in
the United States, it is assumed that the results from the present study are relevant
to the class of drugs calied psychotomimetics. Apropos, Fink (1974, in sum.
marizing 25 years of EG-behavior rescarcls, observed that all psychotomimetics
have a similar effect on patient verbalization: (o disinhibit defenses and promote
freer Gnore diverse) responses. Fink and 161 (1967) have also described that there
are three (ypes of psychotaminctics: ndole hallucinogenics, anticholinergic
divgs, and central stimulants. The present study is comprehensive in that both an
indole I)tl!hxcinogen (LL513) and a central stimulant (DA) are tested.

As stated above, the focus of the present study was to examine the effect of
patient ingestion of LSD and DA on the matching of therapist and paticnt “‘non-
content speech timing®” behaviors. ypothesis 10 The probability of the
therapist and (he patient 1o continus talking (1), talk while listening (1), and

pavsing (1) will become similar in diug (LS and DA) a4 opposed
to placcho (PL) conditions. Hypothesis 1 - Using P and 7T probabilitics, an
index of the miean phrase pesiod (uenn voe

vocalize while

alization plus mican pausc) can be
estinated for botli the therapist wd the pationt. Coirelation of the meun phrase
period meusures for the therapist—paticnt dyad in all dreg conditions can deter-
tine it psychotominietics affect matching of the phrase peried in the psychiother-
apy situation. The conmvergence of mean phiase length was examined because
prior research (Jaffe and Feldstein, 1970) has only focusad on the matching of
vosalization and puuse length separately. It may be that the phrase is more
powerfully reluted (o cognitive processes and is a more sensitive index of tem-

potal dyadic spoech converpence.

S!u’)_;'.(’('],\‘

Three nisde and Tore female private patients, 22 .44 yrolage, in three-tinues-
a-weel individug theripy s voluiteered 1o prclicipaie in @ project (Mechaneel, of
all, 1958 Jatic ot al, 1972, 1973) In which they vould receive LSD, DA, and
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placeba (1) doses. All were whits, college-cducated, functioning normally in
the community, and were not hospitalized at any time for mental illness; their

diagnosis was considerad to be neurotic depression. The principal investigator
(CCD) was the therapiat for 1 the pationts in the study.

Procedure

The seven patients volunteered to receive LSD, DA, and PL during an avers
period of 1% yr. Between the experimental sessions there was an approximute
3-wk interval, so that any intertiial effcets would be minimized. Fach drug was
given seven or cight times on a randomized schedule in a double-blind fashion.
The drvyg doses veere subhatlucinatory; 15-25 mg of DA and 50- 120 pm of LSD

were administered in capsules indistinguishable from PL. The psychotherapy
dialogues were recorded 2% hr following drug ngestion; no solid feods or drugs
weie altowed for at least 13 hir before the test.

The slowing and acccleration of speech by LSD and DA, resp ectively, has
been reporiced for a dialogue early in therapy, i.e., the sccond oceasion of the
drug (Jaffe et al., 1973). The present dialogue mwlis are from a sample of 63
psychotherapy hours, representing each patient’s second, fourth, and sixth cn-
counter with LSD, DA and PL.

Speech Mcasures

Jaffe and Morman (1954) and Jaffe and Feldsiein (1970) have modeled the
temporal putizry of dyadic speaker states as a pair of coupled probabilistic fiuite
automata, wit an unobserved Markov chain underlying the four overt states of a
dialogic scyuence. The overt states arer state 1, both silent; state 2, patient
vocalizes alone; state 3, therapist vocaliz

¢s alone; state 4, simultancous paticn!-
therapist vocalization. A pro;cc:tcd Markov chain differentiates the symmetrical
states (1 and 4) of the overt sequence in terms of vu explicit rule that decides
which speaker “holds the conversational floor™ at each moment. In the unob-
served (projected) Markov chain: state 1, patient is pausing: state 2, patient
vocalizes alone; state 3, patient is being interrupied; state 4, thorapist is pausing:
state 5, therapist is vocalizing alone; state 6, therapist is being interrupted. The
notion of “‘projection’” is simply that the hypothesized six-state chain is indecd
responsible for the observed four-stale behavior. For example, state 1 of the overt
behavior confounds state 1 and 4 of the “‘true™ process, whereas state 4 of tic
overt behavior similarly confounds the underlying states of 3 and 6.

Jaffe (1970) has demonstrate
the Markov model fits the data of dyadic temporal interaction significantly better
than a nonprojected eight-parameter case. Since the projected Rix—pu"'\mf-i':r
Markov model is based on the notion that only one speaker Liotis the floor at a

d that the projected six-parameter special case of




48 MICHAEL NATALE, CoCO DANHLBERG, and 5. 34

time, it seems espeeially eppronsiote for the situation of psychotherapy. The
foltowing paameters are providid by Jaile™s (1970) six-stale wnolel: Poand 17,
the probability of vocalizing when Jr

sinz: Loand L, the probability of vocalis-
ing when lisiening: T aud 17, the probubility of vocalizing when taslking (to

continue talking). As indicated by the primed and vngriised notation, e

parameterns are synenciically cole
dyad.

All 63 dialoy
sampled cach patient and voice channel at 300 timos per minute (cach 200 nisec)
(Jaffe and Feldstein, 1670). At cach sample a vocalization abowe thr

‘d for both conversational members of the

wWere pracessed by an analoo-to-dicital converier, which
) o <

eshold was
recorded as the digit 1 and otherwise as the digit 0 (silence) for the patient aud
therapist, respectively. An on-line conputer prinied the P, P’ L, L', T, and 1"
probabilitics as defined in Jafle's (1970) M’ model of speaker interaction. The
mean phrase period wos defined as siied in Figure 1.

For & conversationalist, a vocalization is usually followed by a pause. The
teiination of this pliwse period cccurs when (1) the same speaker resumes
vocalization (sce Figure IA,'spcukm a) or (2) the dyadic partner “*giubs™ the
conversationat fleor by uniluteral vocalization (sce speaker b, Figure 1B). The
phiase period as defined in the presest study only refers to the cyel

¢ of voculiza-
tions and pauses for each speaker while he

holds the conversaiional floor, i.e.,
the case explicated by speaker ¢ in Figure TA. A macasurement of the mean
phrase period can be caleulated for each conversational member by using Jaffe's
(1970) vocalization paramcters as follows: :

Mcean phivase period == T — P,

T (probability o continue vocalizing) can be seen to direcily deterine the
. o

as the inverse of the speaker’s propensity to vocalize afier pausing (1-P)

detcriines the pause duiation (¢.g., series of underlined O's fos speakera in Fig |

1A}, These were caleulated for cach conversationalist.

length of vocalization (e g, the series of underlined I's for speaker a in Fig. 1A),

&

I order to verify the accuracy of the mean phrase period, as estimated in the

A

Speakera 1111000001
Speaker b 000600000000

B

Speakira FLEHI0O000T 1]

Speakei b 0006001t 100U ,
g 1 Undencoriag indicates lerath of phrare period. 0 - silence, 1 = vocalization; 200 msee
units were used o8 in Jaffe ot al. (1573).
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preseit study (1--P), we cot related T=P measures with directmeasurement of the
mcan phrase period in a pilot stindy of twelve S min interviews. The correlation
was peitonned on the interviewees | data because of the sparse contribution of th
intervicwer in a mere Somin dnierview. The correlation was between the caleu-
Jated Tk mcasures and the actual measnrement was 0.90.

Conceining the reliability of the voealization prrameters (P, L) used in this
study, the reliability of these measures has been established alvcady. As
hypothesi

7ed, LSD and DA wer found to affect “‘matching” of therapist
patient speech behaviors in varions sessions reported below.

In Table 1, the product-moment correlations of the therapist-patient propen-
sity to vecalize while talking (T), pavsing (P), and listening (LY in LSD, DA, and
PL conditions for drug cncounters 2.4, and 6 arc presented.

It can be seen that sipnificant divergence oF matching of these speech be-
haviors di¢ not occur in the therapy dialogue for any of the P1. sessions. How-
ever, LSD) did induce “‘matching’™ of ti -repist-patient T measures in session 2;
DA had a simitur effect on the therap' . putiont measures in session 2. The fact
that the significant effect of 1.SD and 1, on the matching of vocalization prop-
ensity occurs in the carliest therapy session indicates a developing tolerance to
this spevch cffect.

At this point data on the development of toloraee to 1.8D and DA on speech is
appropriaie. The reader will recall that LED and DA, respectively, slowed and
accelarated spoceh rate (Jaffe ot al., 1973) of paticnts in psychotherapy; this
phenomenon was obseived in the second occasion where the patient encountered

LSD, DA, and PL. We now repoit speech rate data on the fourth and sixth
encounter of these same patients with LSD, DA, and FL whilc on psychotherapy.
It was found that speech rate was accelerated by DA in the fourth session (I =
3.57, p < 0.02) when compared to P1; DA did not affect speech rate in the sixth

TARLE L

Correlation of Therepist and Patient Vocalization Prob: jes
Talking (T) Pausing (P) Listening (1)
sessions sessions saasions
Drug 2 4 6 2 4 6 2 4 6
DA 0.232 0.463  0.103 0.798a  0.582 0.578  0.152 -0.329 0.111
PL 0392 ~0.324 -0.035 0.267 0.257 0.482 0.521 0.726 0.212
LSD  0.8259  0.597  0.294 - 0.299 0.495 0.698

~0.232 --0.006 0.57Y

Two-tailed test, df = 5.
ap <0.05.
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seasion. LSD, when compared to PL, was found not to beve any significanst
effect on sueech 1ate in eithor session 4 or 6. Thercfore, it con be stated that the
cffect of LSD end DA on both speech rate and vocalization probabilities showed
a similac tolerance cffect.

InTable 2, the comelutions of therapist-paticnt pairs of meas phrase period in
all deog cnnd.vu,. s and sessions are presented. It is shown that LSD and DA
cause a significent mu iching of therapist and pancp( mean pmm period in

&

session 2, with DA baving the same effect in session 4. 1t is interest ing that the
tolerunce of LSD and DA effects on mean phrase pcno«i matching is 1<1 ntical to
patient speech rate data. In both cases, DA was more resistant to tolerance; i.c.

DA had wsignificonet eﬂcc( on speech in the fourth session, while LSD pxouucul
no corresponding effec

There are two general inplications that can be inferved from the resulis of the
preseat experimnent: (1) Convessationalists, when under the influcnce of a
psychotomimetic, are induced to match phrase length as opposad to its compo-
nents (rean pause and vocalization length). Apropos, it should be noted that in
the fowrth DA session (Table 2), mnatching of meaa phrase period did ccour,
whereas there was no correspording phenomenon concerning T or P mezasures
(Table 1), (2) The snecessiul application of Jaffe’s (1970) mom‘l of speakes
interaction supplies furider behavioial evidence for (he projected states of that
model, The reader will recall that this model of speaker interaction is based on
the notion of conversational “ficor Lolding.””

The speeific finding of the present stedy s that 18D and DA scnsitize the
paticit wnd the therapist to coch other’s s phrase shythim. Fink (1974) has observed
that ali psychotomimetics (indole hallve inogens, anticholinergics, central stimul-

51 have asimilar effect on behavior: the atichuation of psychological defenses
aud jnvreased vocabulary. In Hglt of Fink's finding that ihe class of drugs called

TABLE 2
Cosreletion of Therepist and Puticis Mean Phiase Period

(.:w\l\)l'b)

Drrag eondition 2 4

A 07850 07661 -0.100
£, 0.289 0.267 0.071
1503 0.925% 0.256 0.433

T tadicd test, (/j 5.
“p ',(),(“'_
bp <001,
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psychotominmetics tend to premote similar clinical responscs, it is hoped that the

present findings will help clarify the t

being piuse
&1

i 1
ferapeutic role of drugs that are presently
Al (¢.g., methylpheaidate): future resenreh should verify this no-

tion.
Lastly, the quostion coulidd be asked, **Are the resulis of the present st Iy only
1

relevant to the level of pharic communication?’” At the present state of knowl-
edge, the evidencs indicates that p

yehotomimetics (1.8 and 124) coordinaie the

5
cenversational thythm. Shepiro (1976) has shown that convessational structure is

positively relared to rated accurate empathy of the therapist. Future rescarch

‘

could use “‘muiching’” measures as a dependent variable in a process analysis of
psychotherapy. The present findings provide einplrical evidence for Matarazzo’s
(1972, p. 14) suggestion that “matching”” or tracking of speech and silence
measuies can be applied as potentiat indices of “pnderlying attitudinal, mood
and motivations] states.”

This rescarch was conducted in the Depariment of Comnunication Sciences of
the New York State Psychiatric Institute, under partial support of the Depart-
ment of Mental Hygiene of New York State; Biomedical Research Support Grant
from the Departinent of Healih, Education and Welfare; Postdoctoral Research
Training Program, College of Physicians and Surgeons of Columbia University,
MH 13679, and in part by The Research Foundation for Mental Hygiene, Tnc.;
the cooperaiiv: of the William Alansci White Insiiture where the project was
originally conducted is appreciated.
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