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GENERAL SUMMARY

Method1 The purpose of this project is tc investigate the behavior of chronic
psychotic patiernts, using the methods of opersnt conditioning that have been
proved effective in the study cf the behavior of lower orgenisms. In brief,

a volunteer patient is placed alone in a small room containing a chair and a
modified vending machine. Vhen the patient pulls the vending mechine levers
pieces of candy or other suitable reinforcements are delivered. The number and
distribution of responses are recorded over a specified length of time. In this
monner the quentity end recularity of operant or adjustive behavior© of each
patient can be ascertained under controlled ccnditions,

The method is not limited to such simple behavior, for when the experi-
mental conditions are varisd a wide range of behavior can be objectively studied.
Couplex response development, discriminetions, concept formatich,. motivational
conflict, fear, anxiety, and verbal bshavior have been successfully studied with
this method. Vith two individuals placed in "yoked" rooms many forms of element-
2ry social behavior (for example, competition, cooperation, imitation, negativism,
altruiem, sadism, etc.) may be studied. The differences in the rates of such
behaviors between different individuals (psychotic or non-psychotic) as well as
ihe effects of differsnt agents (environmental, pharmacologicel, neurological)
upon these retes can reacily be gtudied.

Previous Results3 Suitable coparatuses and procedures for the study of the
operant behavior of chronic psychotic petients have besn developed and standerd-
ized. Since the apparatuses =2re similar to those currently used with leovwer
orgenisms by many experimental and physiological psychologists, our results can
ve directly compared with theirs. This brings theoretical and experimental
continuity to the fields of clinical, physiologicel and experimental psychology.

Approximately 505 of the adult patients responded et significently lower
and more erratic rates than unhospitelized edults, psychotic children, or lower
organisms. When the adult patients were not responding they engaged in their
particular psychotic behavior (pacing, eitting "depressed,” gesticulating,
talking vioiently, etc., depending upcn their symptoms). This psychotic be-
havior interferes with and cGispleces the coperant behavior., The topcgraphy of
the psychotic behavior correlates with the psychiatric diagnosis.

The psychiatric diagnoses correlete with the psychotic behavior of each
patient, but they do not correlete with the quantity or distribution of operant
behavior. Other availale clinical measures (I.Q., total years of hospitalizat-
ion, emount, quality or "mezning" of verbal behavior) do not correlate with the

1. The method is described in detail in Status Report II.

2. An operant resvonse is 2 segment of behavior that manipulates a2 part of the
environment. If it is followel by a reinforcement its rate increases. The
clinical term "adjustive behsvior" is often used to describe reinforced operant
behavior. Many patients were hospitalized because they did not have enough
adjustive behavior to function in society.

3. These results are descrived in detall in Status Keports I, II, end III.
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guantity or distribution of operant behavior.

We have so far used assorted candies, cigarettes, projected pictures ranging
from religious to pin-up themes, and passages of music as reinforcing stimuli in
attempts to increase the rates of response of the non-adjustive (low operant
level) patients. Some patients will respond at high rates for all these stimuli,
others will respond at high rates for some of the stimuli, and others have not
responded at & high rate for any reinforcing stimulus we have yet presented. One

of our goals is to develop some suitable reinforcement for these extremely re-
sistent patients.



-3-
1.0 WORKX ACCOMPLISHED SINCE 1 JANUARY, 1955

1.1 Observations on New Patients

We have studied the behavior of 14 new patients since our last report. This
increases our total sample to 36 adult psychotic patients (2 of these femele) end
35 child psychotic patients (2 of these were female). The distribution of staff
Giagnoses for the adult patients we have studied to date follows:

Psychoneurotic ........ ceooos e |
Pgychotic .c.vvieiverivaaiiocecoanescescsassnssenes 1
Dement ia Praecox, Undifferentiated type ..... P b

" " Cther tYPEs c.evececcscroserncess &
" " Paranoid tYPe eecesvesssessssass 10
* " Catatonic tyPe ceseeevsvccnsecacs 9

" " Hebephrenic tYpe .cveevecccnsscses 3
Mentally Defective with Psychosis ..... s esesescces &
Manic-DepresSsive .ceceeerivsorssscnososasssnscosnsons )
Alcoholic PBychoSiS ...cevecereacansaceasnsan I §

Totﬁl $ecesesscsrecrrvrssrsssssree 36

The patients' ages ranged from 18 to 63 years, with a median age of 40 years.
Total hospitelization for mental illness ranged from 1 to 47 years, with a medien
of 12 years. Only 15 of the adult patients hed been given intelligence tests;
the 1.Q's for these patients ranged from 40 to 142, with ¢ median of 89.

-We selected patients vho were not on parole, not working in hospital industries,
not receiving active therapy, not receiving visitors, and not going on home visits -
in order to minimize such variables. However, 2 of our initizl 15 patients have
been paroled snd ere now working in the hospital. The possibility that this re-
covery was due to our treatment must be viewed with extreme caution since (1)
during the last year the hospital has become more lenient concerning parole and
(2) such "spontaneous" partial recoveries ere not uncommon in the course of some
disorders.

The doubling of our sample of patients has not changed the nature of the
conclusions presented in Status Report II (May, 1954), but 1t heas, of course,
increased the probability that our findings apply to the total hospitzl population.

1.2 One-minute Variable-intervel Rates of Response

Although we have used other schedules of reinforcement, we arbitrarily select-
ed the variable-intervel schedule for the initizl screening of patients. An elect-
rical circuit must be "primed" before a reinforcement can be delivered. When the
circuit is primed the next response delivers the reinforcement. On the one-minute
variable-interval qghed the circuit is primed on the average of every 60 seconds,
with a range from i to seconds. If a patient does not make a response for a
fev minutes, this schedule will prime the circuit so that the first response after
2 long pause will be reinforced. Presumaebly this will reinforce the patient for
soming back to the apparatus.,
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The experimental rooms, apﬁaratus, manipulanda, and recorders are described
in Status Report IT.

We have used this schedule for ten consecutive experimental sessions of one
hour each with the following subjects:

12 undiegnosed normal adults, using nickels as the reinforcing stimuli.

12 psychotic children, using mixed candy as the reinforcing stimuli.

16 psychotic adults, using pictures as the reinforcing stimuli.

20 psychotic adults, using candy and cigarettes as the reinforcing stimuli.

The medians of the number of responses per hour for the first ten hours on
the variable-interval schedule for the different subjects are distributed below:

XX XX X X xxxxxx DNormol Adults (12)

X XX XXX XXXX XX Psychotic Children (12)
XX X XX X X XX X XXXX X X Psychotic Adults (16)
XX X X XXXX X XX  XXXXX XXX X Psychotic Adults (20)
) 10 100 1,000 10,000

Median Number of Responses per Hour

By doubling the number of adults in our saemple of patients screened with the
one-minute variable-interval schedule we have not changed the cheracter of the
distributions. The picture-reinforced —ates are not much different than the rates
of response for candy reinforcement with the psychotic adults. Sixty-four per cent
of the patients worked at higher retes for the pictures than for the candy (an
insignificant difference). Approximately 50, of tne psychotic adults respond at
rates below the range of the rates of normel edults, psychotic children, and lower
orpanisms (see Status Report II) on the one-minute variable-interval scheduls.

There was no correlation* between the magnitude and direction of the difference
between the rates of response for candy and picture reinforcement and 1) psycaiatric
diagnosis et admission, 2) intelligence quotient, 3) ege, 4) total years of hospital-
lzation, 5) the priority of the session when both sessions were conducted on the
scme day, and 6) the priority of the series when the 10 daily sessions were con-
ducted at least 10 days apart.

*The correlations were made using the corner test of association described by
Olmstead nad Tukey. Olmstead, P.S. & Tukey, J.W., A Corner Test for fssociation,

fnn. Math, Statistics, 1947, 18, 495-513
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1.3 Relation of Performence t. Other Variables

Attempts were made to correlate* the medisn rate of response for the first 10
houre ¢n the one-minute veriable-interval schedule (both candy end picture re-
inforcement) with the folloving variables: psychiatric dicgnosis at the time of
edmissicn, degree of verbal cuntect, intelligence quotient, age, end total years
hospitalizetion.

~sychlatric diagnosie: The rete of respcense for cendy or picture reinforce-
ment did nct correiate with psychietric diagnoels, except thet cne patient diag-
nosed manic responded. at a higher rate that the other patients, However, thie
relationchip might not hold if wve studied more manic patients,

Intelligence quotient: Stenford-Binet or Wechsler-Bellevue I.Q's vere aveil-
able f.r unly 12 of the <0 patlents studied on the one-minute varilable-intervel
schedule. Four of these test scores vere ccnsidered unrellable by the psycho-
metrist vhu cconducted the tects. There was no relatlonship between the existing
scores and the medlan reeponse rates for either candy or plcture reinforcement.

Age: No significent curreletion was found betwveen ege at first day of ex-
perimentation and the median response rates for cendy and picture reinforcement.

Total years hospitalization: There was no significant correlaticn between
the totel number ¢f yeers cf hospitalizaticn end the median response ratec for
candy and picture reinforcement.

In genercl we continue to find that the response rotes correcpond most closely
to something like "denth of pesychosis” or "severity of illness" rather than eny
epecific individual veriable. The catatonic why viggles and the hebephrenic who
glggles instecd of responding might both respond et the some rete of response on
the szme schedule for the same type of reinforcement. Ve seem to be meesuring the
degree that the illness interferes with the "ncrmal,” adjustive behavior and nct
the specifilc cheracteristic of the dlseanse at this time.

1.4 Fixed-Ratl: Effects: Difference betueen Children and Adulte

On a fixed-ratis schedule the patient is reirnforced every time a fixed number
cf responses has been emitted, Two effects of fixed-raetic schedules upon the rate
~f e given response of lover orgeniems heve been cbserved: 1) The rate ie in-
creased -.ver the low, steady rate produced by verlable-intervel schedulee, and
2) characteristic pause: in responding cccur immediately after many of the re-
inforcements, This experiment wes undertaken tc determine whether both these
effecte are present in the behavior of peychotic patients.

Eight psychotic children and 8 psychotic adults vere first studied for over
ten hours, esch c¢ne hour per day, on a one-minute variable-interval schedule of
reinf.rcement in order to establish a veriable-interval rate of response for each
patient. They vere then pleced on a fixed-retio 40 schedule (every LOth respcnse

*The correlaticns were made using the corner test fur asecclation described by
Olmstead end Tukey. ‘
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was reinforced) for over twenty hours each. On the fixed-ratio schedule the rate
of response of all € children wes increased above their veriable-interval rate,
and a2ll showed pauses :immedi:tely following mést reinforcements. Only 3 of the
~dults showed both &n incre-sed rzte and pauses after reinforcement on the fixed-
ratio schedule. Three adults showed pauses after reinforcement but no increase in
rote, and 2 sdults showed neither a rate increase nor pauses aiter reinforcement.

These results show thet the iIncreased rate and the pauses after reinforcement
thot have occurred together in lower organisms on fixed-ratio schedules of re-
inforcement do not necessarily occur together under all conditions. The tvo
Tixed-ratio effects do not always occur together in the behavior of psychotic
petients. The results sugrest that the adults do not respond to fixed-ratio
gchedules as completely as do psychotic children and lower orgunisms. Whether
this difference in the behovior of psychotic adults =nd psychotic children is
rclated to their differences in chronologicnl age, candy motivation, totel years
of hospitalizetion or severity of psychosis remelns to be determined by further
exper imentation.

1.5 Effects of Music

In 2n ettempt to develop ¢ new reinforcing stimulus and also to determine the
effect of music es sn adjunct to other kinds of reinforcement, we have played music
(Sousa wmerches and Gaite.Pcrisienne) to 4 adult, mele patients responding for candy
reinforcement. ‘[hree experiuentel situations were studied:

1) Playing music during ten- and fifteen-minute pericds while the petients
responded, to note any faocilitative or suppressive effects of music on & specific
response. The rates cf responding of 21l four petients were slightly suppressed,
though not greatly enough to be statistically significent -t the 5. level.

2) Playing ten-second intervals of music, eccompenying the receipt of each
cendy reinforcement, to determine whether cardy plus music wcs a stronger or
wenker reinforcing agent thon candy alone. The trend in 3 out of 4 patients was
toward an increase in the rate of responding. The increase for only 1 of these
vetients was significent ot the 2¢ level.

3) Interrupting the music every ten seconds with twenty seconds of silence to
study the effects of frejuently interrupted music on knob pulling. VWe thought
that these interruptions might disrupt the petients' psychotic behavior and con-
sequently increase his rate of response. No effect of the interrupted music wes
observed.

The patient whose rote wes significently increased in Situction 2 was the
patient vhose rate wes decreased the most in Situation 1, and also the patient
with the highest oversll rate of responding. We sre planning to study the effects
of music on the behevior of more patients who are responding nt high rates.

There was no consistent difference in the force of responses emitted during
music and without music. /5lthough subtle effects of music might be found in
isoleted cases, our results feiled to substantinte the notion thet lively music
increases the activity level cr "adjlustment” of most psychotic patients. The two
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petients described by Edward Podolsky in his introductory article in Music Therapy®
to suggest the powerful therspeutic effects of music were accomplished musicians
with extensive musical training. Such cases are enalegous to those of typists
being given typing therspy or of barbers being helped by hair-cutting therapy.

It is standard prectice in many hospitels to give petients therapy relating to
their former occupation or strongest interest. The effectivensss of any given
type of music as a genersl therapeutic agent is open to question.

1.¢ Intensive Analysis of Individual Patients

One important phase of our resesrch is the discovery of behovior deficits in
the psychotic patient and the attempt to overcome these deficits with intensive

“roining.

We have been partielly successful in overcoming such deficits in 2 of

the 3 patients with whom we hove worked intensively. Ve have done little of this
work to date since 1t consumes so much experivent=l time. It was done to demon-
strote that such chonges are possible even in tiue most refractory patients, even
tihaough such methods moy not be economically feesible with hospital populations at

this time.

Bowever, since our methods are automatic and do not demend highly

stilled operators, such trainin; could be done on a large scale if adequate in-
Tormation end funds were nvaileble. A description of the behavior deficits
discovered and overcome in two patients follows.

Patient 1.

Pztient 11.

Deficit: Extremely low, erratic rate of response with long periods
of catatonic beh:vior, separoted by bursts of responses. Patient was
unt.idy, wravpec cloth around wrists and neck, h-d meny religious
hallucinations and .catatonic behavior, masturbated often, end carried
on long verbeal monologues.

Training: Reinforcement with candy, cigarettes ond pin-up pictures
presented on a one-minute varieble-interval schecule (600 hours
duration).

Result: Rate of response increased steadily from 30 responses per hour
to over 8,000 responses per hour. Patient placed on parole, for first
time in 19 years of hospitalization, when rate had reached 2,000 re-
sponses per hour. Catatonic snd hallucinatory behavior subsided, only
to return when rate dropped to 300 responses per hour after 70 hours
of extinction (no reinforcement).

Deficit 1: Patient stopped responding whenever a cigarette was de-
livered as & reinforcement part way through the experimental session.
The other reinforcing stimuli were pieces of candy. Patient 2lso

-8bopped responding part way through the session when a cigerette was

given with candy, when 1/2 to 1/16 of a cigsrette was given, snd when

a cignr was given as reinforcement. Patient slso stopped responding
part way throvgh the experiment when a cigarette was given independent-
ly of the responses. Patient responded throughout the hour-long session
if a cigarette was given before the experimental session, during the
first 5 minutes of a session, when & box of tobacco or package of

#Podolsky, Edward. Music Therapy, New York, Philosophical Library, 1954.
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cigarette vapers were presented et any time. Verbal directions did not
alter this unusual cessation of responding.

Treining: We started by giving a cigarette as each reinforcing stimulus
throughout the hour. The next hour every other reinforcement wrs a
cigarette and the rest were pieces of cendy. The next hour every third
reinforcement was = cigerette, etc. until only one cigerette was glven
half wey through the sessicn {1CO hours duration).

Result: The patient did not stop responding when a cigerette was pre-
sented half woy through the session.

Deficit 2: Rate of response very low and regular. Patient pulled the
5 ievers in the order 1-2-3-4-5, waited 1} minutes, 1-2-3-4-5, waited
l% minutes, etc. This stereotyped pcttern of responding had begun
during the first experimentel session 2rnd head not altered for the 100
hours of previous experimentation.

Treining (a): WUe changed the schedule of reinforcement from the one-
minute variable-interval to a fixed-ratio of 20 schedule (30 hours
duration).

Result: For the first 2 or 3 hours the rate of response was increased
from 200 to 300 responses per hour, but it soon dropped to the originel
rate of 200 responses per hour. The pcuses after the reinforced burst
were of‘ten longer then those after the other bursts, but the rate per
hour was not noticeebly increased.

Training (b): Levers 2 through 5 were made immobile in order to force
responding on lever 1 and break up the stereotyped pattern of responding.
The one-minute variable-interval schedule of reinforcement was used (10
hours duration).

Result: Patient stopped responding completely when he was forced to
respond on lever 1 alone.

Training (c): We locked lever 5 for 10 hours, levers 4 and 5 for 10 hours,
levers 3, 4 and 5 for 10 hours, and finclly levers 2, 3, 4 and 5 for 10
hours {40 hours total duration).

Result: After this successive approximatica training the patient re-
sponded on lever 1 elone, which he had not done before.

Training (d): We chenged the schedule of reinforcement from one-minute
variable-interval to a fixed ratio of 1. Every response was reinforced
in an attempt to increase the rate of responding (50 hours duration).

Result: No noticeable increese in rate of response.
Training (e): Ve attempted to increase the rate of respomse for candy

reinforcement by adding concurrent escape behavior to the experimental
situetion. The patient was given a button to push which would turn off
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e 120 cycle tone for 15 seconds. If the patient did not push the button
the tone continuously sounded (30 hours duretion).

Result: The patient responded to turn the tone off, and the rate of
lever pulling for cendy increased from 40 to 120 responses rer hour.
The tone more or less "blested" the patient out of his regular 1}
minute pauses. He also pulled the candy lever meny of the times when
he leaned forward to pusa the tone-escape button, vhich broke up his
pattern of waiting 1} minutes between cendy-reinforced bursts.

In general we con say that with every type of behavior we heve studied in our
patients, even though our sumple is small, every possible deficit has been observed
in at least one patient. For example, we have petients who do not acquire behavior,
vatients who scquire it but do not lose it in extinction, and patients who both
acquire and lose behevior in a somewhat "normsl" feshion. Vith respect to candy
and pictures as reinforcing stimuli, we have patients who respond for both, patients
vho respond for candy but not pictures, patients who respond for pictures but not
candy, and patients who will respond for neither. Again, sl11 possibilities are
fulfilled, and such has been the case with eech type of benavior we heve studied
to date.

1.7 Teaching Functions

The laboratory staff believes that the training of new personnel and the
communication of basic research methods to interested workers in ellied fields are
emong the functions of Government-sponsored reseerch. With this aim the following
teaching functions have been performed during the pericd covered by this report:

1. Supervision of student research:

Larry Fane, an honors candidate in experimental psychology at Harvard College,
used the laboratory facilities to investigate the effects of music on the rate of
response of 4 patients. This research was the subject of his honors thesis, sub-
mitted in April, 1955.

2. University field trips:
Invitetions to visit the hospital and laboratory have been exteaded to the
psychology end sociology departments of mneighboring colleges and universities.
The following groups have visited the laboratory:
Browvm University survey course in psychology - 140 students.
Herverd University natural science course - 70O students.
Emerson College clinical psychology course - 20 students.

3. Lectures:

Descriptions of the method and results of our research have been presented to
the following groups (chronological order): ~
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Graduate nurses, Metropolitan State Hospital
Staff, Boston State Hospital

Meetinr, Mass. Association for Research in Psychiatry
Stefr, MMetropolitan State Hospital

Meeting, ‘merican Psychological Association
Staff, Boston Psychopathic Hospital

Student Nurses, Metropolitan State Hospital
Colloquium, Brandeis University

Colloquium, Simmons College

Colloquium, Emerson College

Psychology Conference, Mount Holyoke College
Meeting, Eastern Psychological Association

L4, Professionel visitors:

Twenty-seven interested scientific worikers have visited our laboratory since
1 Januery, 1955. They were conducted through the hos»itel, ware shown our apperatus
and equipment, and were shown the data and results in which they were most interest-
ed.
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2.0 VORK IN PROGRESS

2.1 Observetions on New Patients

We are currently increcsing our semple of patients to include more female
patients eand more acuteipatients. We also wish to start more patients on fixed-
ratio schedules of reinforcement instead of the weriable-intervel schedules that
ve have used most freguently in the past. It is possible that the variable-
"interval schedule might produce some irreversible tendency towcrd a low rate of
response. If petients who start responding upon fized-ratio schedules show the
same characteristijcs as those who have started on the varizble-interval schedule,
this criticism of our procedure to date will not be justified.

2.2 Quantificetion of "PsychoticPronerties of Recordis

Ve still strongly suspect thet the many bre~!s and pouses that occur in the
rote of respcnse of psychotic patients on & varistle-interval schedule are not
present in the tehevior of unhospitelized individuals. Ve are slcwly obtaining
evidence thet these breaks or pauses during which the psychotic displays his
personal symptoms are not due to the schedule or the nature of the reinforcement
that we have used. If these pauses prove to be a characteristic of disturbed
behavior we should soon develop a method of quantifying these properties of the
behavior. Distributions of inter-response times have been used for such purposes
by animal experimenters cnd seem to be of value for our purposes. Ve have
collected inter-response time distributions over fairly long periods of time from
6 of our patients which differ greetly from the distributions of urhospitalized
individuels. There are also very regular differences among the inter-resaronse
time distributions of the different patients. We are continuing this analysis of
inter-response times.

2.3 Effect of Food Reinforcemert

Although our food magozine was not yet constructed we wrepped small bits of
cold food (vienna sausage, etc.) in tinfoil end delivered them as reinforcing
stimuli through our candy mecgazine to a few petients  These patients who hed
previously responded at very low rates for candy, cigaretites, pennies, and colored
pictures as reinforcing stimulil showed no increase in rate for the food reinforce-
ment. We think that some patients are so sick that even with deprivation they.
cannot be motivated to respond. However, our food magazine will deliver warm,
palatable food bits to the patients, and these might prove to have reinforcing
properties for some patients whom we have so far been urable to approach experi-
mentally.

2.4 Effect of Chlorpromazine

We are still investigating the effect of Chlorpromazine (Thorazine) ad-
ministration upon the rate of response on one-minute variable-interval schedules
of reinforcement with a few patients. To date we know that responding reinforced
by candy or pictures may be practically eliminated in some patients by 400 mg./day
dosages. However, other patients respond at rates of over 4,000 responses per
hour on 400 mg./day dosages. Still other patients show a gradual rate increase
from 10 to 1,000 responses per hour under 150 mg./day dosages. At present we are
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endeavoring to obtain a few dosage-response curves to see whether these different-
ial effects are due to different dosages or to individual differences in response
to the drug.

2.5 Effect of Insulin Coma

We have investigated the effect of gradually increasing daily subcutaneous
injections of crystalline insulin. (20 to a meximum of 350 Units) on the behavior
of patients. The insulin did not significantly alter the rate of response for
male pin-up pictures delivered on a one-minute variable-interval schedule. There
also were no significant effects upon responses which terminated a 120-cycle tone
(escape behavior). However, the rates of response for candy reinforcement on a
fixed-ratio schedule were significantly reduced by the insulin in direct relation
to the insulin dosage.

We are currently following this lead with two more patients to see whether
the insulin depresses all reinforced behavior, candy reinforced behavior alone,
or all fixed-ratio reinforced behavior. It is interesting that the rate of the
candy-reinforced responses was reduced by the insulin, since it seems plausible
that the insulin-produced hypoglycemia should produce an increase in the rate of
responding reinforced by sugar-bearing substances. The rate reduction might be
due to "over-compensation" by the patient drinking too much glucose, which would
produce a reduction in sugar motivation, or to a general depressive effect of the
insulin which overrides any slight rate-increasing tendencies produced by the
hypoglycemia. Only further experimentation can tell us more about the nature of
this insulin-produced rate-reduction.

2.6 Effect of Lysergic Acid on Normal Subjects

In collaboration with Drs. Robert W. Hyde and Richard H. York of the Boston
Psychopathic Hospital we administered 60 gamma of lysergic acid (ISD) p.o. to 2
unhospitalized individuals, 1 female, and studied their operant behavior for three
periods (1 hour before administration, 3 hours after administration, and 5 hours
after administration). Both subjects responded 30 minutes for dimes and 30 minutes
for pin-up pictures on a one-minute variable-interval schedule in each period.

The ILSD produced a psychosis-like inability to respond for dimes with 1 subject.
The female was more able to stay in the room where male pin-up pictures were used
as reinforcing stimuli and the male responded st a more regular rate for female
pin-up pictures during the maximal effect of the LSD. These effects were notice-
able as long as 6 hours after administration.

These exploratory results show that 60 gemma of LSD produced effects upon the
operant behavior of non-psychotic subjects which lasted longer than five hours
after administration. We plan to continue this investigation with Dr. Hyde's group.
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3.0 ALTERATION OF FREVIOUS PLANS

3.1 Analysis of Social Behavior

Our plans to study the elementary social behavior of psychotic patients
required the construction of additional experimental rooms that would permit
visual and auditory communication between two patients. Such "yoked" rooms have
been constructed with funds made available by Grant M-977 from the National Insti-
tute of Mental Health of the National Institutes of Health, Public Health Service.
The results of the study of social behavior will be reported in the progress re-
ports of that grant.

3.2 Development of Rate Indicator

Our plans to develop an apparatus for indicating the rate of response upon
some segment of a 360 circle for the menipulation of stimuli as a direct function
of rate of response also are being carried out under the Public Health Service
grant, since the apparatus has proven to be more costly than our ONR funds would
permit.

3.3 Effect of Verbal Commands

Since the study of the effect of verbal stimuli upon the behavior of patients
requires additional sound-treeted rooms, this phase of our research alsoc has been
transferred to the Public Health grant.
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4.0 PLANS FOR FUTURE WORK

4.1 Effects of Electroshock

We plan to study the bebhavior of acute patients on different schedules and
kinds of reinforcement while they are undergoing courses of electroshock therapy
administered by a member of the hospital staff (Dr. Karl Dussik).

4,2 Increased Duration of Experimental Session

We still plan a systematic investigation of the optimal length of an experi-
mental session. With patients this occasions difficulties involved with toilet
visits, and so forth. We have found that 3 or 4 hours per day of responding at
rates of around 5,000 responses per hour do not produce noticeable reductions in
the rate (satiation or fatigue effects). We are also legs concerned about using
sessions of only 1 hour's duration for most sampling purposss, since many patients
respond in the same general fashion regardless of the duration of the session.
However, sessions of 2 or 3 hours duration might be more efficient than 2 or 3
one-hour sessions for behavior modification (training) purposes. Longer sessions
also would have the advantage of presenting a longer time-sample for the study of
the effects of drugs and other therepeutic agents.

4.3 Intensive Analysis of Individual Patients

We plan to continue our analysis of the behavior deficits characteristic of
each patient. Such a cataloguing end sampling process is both time-consuming and
laborious, but we fedl that at least a limited number of patients should be studied
in this fashion.

4.4 Increased Motivation

Our food-delivery magazine has been constructed and is now being put in oper-
etion. It is hoped that we may be permitted to use slight food deprivation (mis-
sing breakfast) in an attempt to increase the motivation of the more refractory
patients who have not responded for the reinforcing stimuli we have used to date.
Such deprivation is routinely used in preparation for many clinicel examinations.
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