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INTRODUCTION

This report will briefly summarize the work in four areas which have been in_-
vestigated by this laboratory on coatract AF 49 (638) - 354,

1. Central nervous systen), peripheral physiological endocrinological and
psychological responses of body and field oriented subjects to experimental situne
tions characterized by uncertainty, social and sensory isolation and limitation of
movement,

2. Analysis of personality, physiological and central nervous system corre-
lates of body and field perceptual modes and the ex<ploration of cther individual
determinants of the response to low sensory input experiments.,

3. A study of the influence of drugs acting on central nervous syatein in body
and field oriented subjects in low sensory input experiments.

4. An exploratory study of the influence of a psychochemisal (LSD) on -~
response to two hour low sensory input experimental conditions.

The investigators wish to expreas their deep appreciation to Lt. Col. Duncan,
Captain Powell and the staff of the Duke Air Force ROTC for their cooperation with
the Laboratory in carrying out these studiea. The investigators are particularly |

grateful to the students, for their continued participation as voluanteers in these

experimeants.
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1. BODY-FIELD PERCEPTUAL DIMENSION AND THE RESPONSE
TO LOW SENSORY INPUT EXFPERIMENT

This study was designed to extend some of the limited observaticas now available
on the endocrinological and physiological changes which occur in controlled low
sensory input situations. There have been reports of the psychological impact of
isolation and sensory deprivation environments but there have been only a few studies
of the effccta of altered sensory environments on the activity of the central nervous
system and its physiological and endocrinological correlates.

In addition, most of the previous sensory deprivation expsriments and experi-
ences, in which psychological effects have been ncted, have been long in duration
and very arduous experiences, while the interest in this study was to determine if
a short (2 hour) period of low sensory input would be effective in producing similar
effecfl.

Individuals were shown by Witkin and others to vary in the relative extent they
depended on external visual cues and in their relative ability to utilize body or pro-
prioceptive experiences in perceiving spatial relations. This investigation was also
an attempt to broaden Witkin'é observations by establishing whether characteristic
perceptual orientations (and their personality correlates) were associated with any
differences in psychological, central and autonomic nervous system, endocrinological
or peripheral physiological response to low sensory input experiments.

Thirty-five male subjects without evidence of overt psychopathological or psycho-
physiological disorders were tested for two hours in an experimental situation in
which there was a reduction of visual and auditory input and the creation of a state

of uncertainty by leaving the subjects in dark soundproof room without information
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about the nature of experiment. The experimental '"environment'' was expected to
highlight perceptual mode differences (body and field criented) determined by Rod
and Frame and Draw-A-Person tests and personality ‘'ifferences established on the
basis of an extensive ''pre-atress'' test battery,

The subjects were evaluated by pre and post-experimental tests of sensory dis-
crimination (touch threshold and pain tolerance), mea-ures of emotional, cognitive
and perceptual functions, urinary assays for adrenalin» and noradrenaline and by
continuous biocelectrical measures of central nervous nvstem arousal (G.S. R, and
E.E.G.) and cardiovascular and respiratory activity, (Figure 1),

No specific effect could be attributed to exposure to the experimental conditions
for any one measure., When total subject population wns considered the experimental
environment did not produce any uniform effects and thzir responses appeared to
show a random distribution of psychological and physiciogical responses. For ex-
ample, some subjects showed: 1) a reduction in centr-i nervous system activity (skin
resistance and E, E, G, ) and others an increase; 2) an increase or a decrease in the
accuracy of sensory integrative functions in the threshold to tactile stimuli and pain
tolerance levels; 3) high or low level of psychological ¢iscomfort; 4) a predominately
anxious or a predominately angry emotional state, (Trbhle 1)

When subject population was studied in terms of epecific personality and per-
ceptual dimensions as evaluated from pre-experiment-l testing, the specific sub-
groups did not demonstrate a random distribution of reeponses for the psychological
and physiological variables assessed during the experiment.

Subjects who were field oriented and who had the highest Taylor Anxiety scores

shnwed in contrast, to other subject: 1) most intense p~ychological discomfort (4 of
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the 5 subjects who requested the experiment be terminated were field subjects);
2) greater evidence o. «axious rather than angry emotional states; 3) more sus-
piciousness; 4) higher incidence of visual and auditory imagery; 5) more evidence
of disorganization of thought; 6) greater discomfort with body sensations, inner
feelings and fantasies; 7) moved and talked more during the ~xperiment,

In addition to the differences in psychological responsers, body and field subjects
showed differences in physiological, endocrinclogical and ncurological measures
which suggested a possible difference in central nervous systen. functioning in the
2 groups,

" The field oricnted subjects revealed:

1. Less of an ability to discriminate somato sensory cucs which was most pro-
nounced after the two-hour experiment, (Figure 2)

2. E,E.G. and skin resistance evidence of a higher level of cortical alerting
and peripheral autonomic activation during the expe:iment although both groups
started at the same level of activity, (Figure 3, 4 and 5)

3. A trend was noted which suggested that the mean resting and mean post-
stress adrenaline and noradrenaline levels of the field oriented subjects were lower
in spite of the fact that the field subjects had a higher level of central nervous system
activation. In another study, a group of ulcer patients were found to have psychologic
characteristics similar to those described for field oriented persons. The ulcer
patients had lower noradrenaline levels during a rest period and aftsr injections of
insulin than a group of control subjects with psychological characteristics similar
to body oriented subjects. The posusible relationship of noradrenaline levels during

rest and after exposure to an arousing situation to an individual's perceptual orienta-
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tion will have to be explored in further studies, It may be that individual reuro-
physiological or neurohumoral differences may be associated with differences in
perceptual mode (i. e., a body or iield orientation),

4. The data suggented that there was a much greater degree of pulse variability
in the body than in the field group. This finding may be related to Lacey's work in
which he describes a group of cardiac '"labiles' who show considerable variation in
cardiac rate. The description Lacey gives of these subjects in terms of their per-
ceptual characteristics is very reminiscent of a body oriented perceptual mode.

S. Fisher reported a correlation between pulse variability and body boundary scores
on Rorschach. Subjects with high body boundary scores were similar to body oriented
subjects on the basis of psychological test characteristics.

The relationships between some of the experimental measures were studied in
an attempt to understand the interactions between psychological, neurophysiological,
peripheral physiological and endocrinological variables. (Figure 6)

A high level of psychological discomfort (4+) was accompanied by either a high
post-experimental adrenaline urinary level (mean of 1.21 micrograms for 4+ group)
and/or an increase in peripheral sympathetic nervous system activity as reflected in
the G, S. R. {mean change in nonspecific fluctuations in subjects rated 4+ was +3. 4
from first to last five minutes)., Subjects with low levels of psychological discomfort |
(14) had low post-stress adrenaline levels (mean for subjects rated it was 0. 45 micr01
gram/hour) and a decrease in sympathetic nervous system activity during the experi- i
ment {(mean change of =17 in nonspecific fluctuations from first to last five minutes), !

The mean differences of subjects rated 1+ and 4+ was significant at . 05 level,

b e L




‘5-

The total number of alpha deflections on the peripheral plethysmograph was
taken as a reflection of the number of changes in blood volume and vascular tone of
the subjects, (Figure 7). When the relationship of G.S.R., adrenaline and peri-
pheral vascular activity was reviewed, it appeared that the group of subjects with
the largest mean number of alpha deflections (mean total of 120 or more deflections)
had the largest number of nonspecific G.S.R. fluctuations (totnl mean of over 100)
end the highest post-experimental adrenaline levels (1.6 microgramse and over).
Total number and change in number of alpha deflections on plethiysmograph corre-
lated significantly with total number and change in number of nonspecitic G.S.R.
The number and change in plethysmograph waves and the post--xperimental
adrenaline levels also were significantly correlated.

There was no correlation between peripheral vascular activity and noradrena-
line levels or changes in adrenaline or noradrenaline levels.

However, a few subjects who had over 100 G,S.R, fluctuations and a few
subjects who had adrenaline levels over 1.6 micrograms did ro! have a high level
of vascular activity (over 120 alpha fluctuations), This indicated that adrenaline
output as assessed in urine and autonomic activity as asaessed by akin resistance
changes are not the sole determinants of alpha plethysmographic deflections. In
addition, it also suggests that the measures used are not necessarily pyrecise
and can only be used to suggest, rather than accurately identify, vascular autonomic
endocrine relationships.

Hence, it appeared that a high adrenaline level or a high level of nonspecific
G.S.R.'s (together or separately) are accompanied by a high degree of peripheral

vaacular activity. Low levels of avtonomic activity and low adrenaline levels
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occurring ‘n the same subject are usually associated with a low level of perigheral
vascular activity.

The degree of psychological discomfort exhibited ty the subject regardiess of
the qualitative nature of that discomfort or the factors leading to the discomfort
might be the parameter best considered as reflecting the psychologic stress re-
sponse of the subject. Hypothetically, this degree cf psychologic discomfort should |

be reflected in the change in central nervous system nctivity or arousal, as well

as, a change {n overt motor behavior (Note Figure ¢!. The change in central
nervous system arousal might then lead to a change in the ievel of activity of
humoral or peripheral autonomic functions: For example, an increase in central

nervous system arousal might lead to an increase in peripheral autonomic activity

-

and/or increase in endogenous adrenaline relrase a= suggested by the data,
Furthermore, the increase in peripheral autonomic nctivity or the increase in
endogenous adrenaline reiease might then affect the peripheral vascular system.
It is well to remember that the peripheral vessels (imore specifically the vessels
of the finger) are in a sense self limited in the degree of activity they can de-
monstrate (That is to say, once the vessel {s constricted further influences which
can lead to vasoconstriction will cause no change in the vessel tone or the finger
volume as a result of changes {n the vessel tone)., The ultimate state of the
peripheral vascular system is not felt $0 be particularly dependent on the change *
in the level of humoral or pezipheral autonomic activity but is believed to be more
dependent upon the amount of autonomic or hur.oral nctivity over a period of time,
Cu the other hand, a transieat burst of peripheral autonomic activity or the sudden

release of humoral substances in a subject whose peripheral vessels are not




maximally constricted can lead to a vasoconstrictive ""episode’” and a shift in blood
volume.

The data described in this section suggests that the type of psychological
changes noted in the subjects were the result of an interaction of individual subject
variables (e.g., body and field orientation) and environmental variables (e .g. un-
certainty, low eensory input) and that the physiological responses are determined by
an {nteraction of several factors such as physical environmental conditions,
""psychologizal" arousal, changes in central and peripheral nervous system
activity, endocrinological changes and alterations in the other vhysiological
systems. It is important also to keep in mind that ''alerting' cf an organism can
result in facilitation of the activity of some physiological systcms and inhibitions
in others.

In considering the cortical nlerting as mensured by the EEG and autonomic
arousal as assesced by G.S.R activity, evidence was presented which suggested
majintenance of greater '""arousal'’ in the field than in the body and middle group.
Thia was not apparently related to the initial state or individual physiological
differences at the onset of the experiment. With time, however, the groups hecame
bioelectrically differentiated, suggesting that these results were associated with
their differential "coping'' with the situation.

When various psychological responses were grouped to obtain a rough Ego
Function Index, field subjects showed a greater degree of disorganization. In
addition, there was a correlation of this grosa Ego Crganization and the subjecta!’

ability to organize and integrate sensory data.
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Although body oriented subjects focused attention on themselves, this was not
to the exclusion of the environment. There was, in essence, an attempt to scan,
explore, and understand the environment, In reviewing the field oriented subjects,
the subjects who showed the best balance in their focus between attention to environ-
mental stimul{ and attention to stimuli reiated to the self, showed the least evidence
of ego breakdown,

The study described in this section has, suggested that there are differences
in the stress inducing nature of an environment containing the elements of social
and sensory isolation, immobility and uncertainty on person with different per-
ceptual orientations on a body and field continuum.

1f one were interested in predicting the ''effectiveness' with which an in-
dividual could carry out some function in a physically and psychologically stressful
environment, it would eeem essential to study at least three areaes: 1) the
"environmental'' variables (conditions to which the person would be exposed);

2) "individual' variables which might be important determinants of the response
to the environmental condition; 3) the specific response variables which were re-~
lated to the individual's over all ability to '"functiun'.

It would appear then that predictions regarding some of the psychophysiological
changes which have been focused on in this paper would have to be based on a
knowledge of the system being measured and the influence of changes in other
systems upon it, as well as the type of environmental ""stresses'' and the character-

istics of the individual who is exposed to the '"stress",
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FIGURE 1

This figure outlines the experimental design of the two hour low sensory

input experiment,
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The respons

TABLE 1

es of the total subject population are summarized on this

table.
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FIGURE 2

i The pre and post-experimental scores for accuracy with body and field

subjects for somato-sensory neurological testing is summarized on this chart,
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FIGURE 3

This figuio shows the change in the alpha waves count on the EEG (renting

brain rhythm) during the two hour experiment.
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FIGURE 4

The mean number of nonspecific fluctuations in skin resistance during the

two hour experiment in the three subject populations are shown on this chart,
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FIGURE 5

This figure shown the mean pumber of nonspecific skin resistance fluctuations

for each of the seven five minute periods which were assessed during the two

hour experimeant.




- MEAN NON-SPECIFiC GSR
IN BODY AND FIELD SUBJECTS

»

P SE———

NUMBER OF NON-SPECIFIC GSR

IN=1//
MOST "AROUSED" SUBJECT
DEI4ANDS TO BE "LET ouT"
N=/2e
\ ," TS i’ 2nd MOST "AROUSED"
7 FIELD '\ SUBJECT
\ ,’Mean rumber \\DiMANDS RELEASE
o A/l periods \
/133 o\/V=/0
\
| \
N=// o, MIDDLE \
Mean number Seae
All periods g+,
i 79 Qooo"‘ %
‘.
4| MEAN | MEAN Mean number
ALL |CHANGE-Ist All periods - 94

PDS. [LAST PDS.

4 p=<Q2 [p=<.

12138 |1=2.16352 | gopy vs. FIELD |

055 |PN.S  |MIDDLE VS.FIELD

peNs. |12 555 [BoDY vS. MiDDLE

15-20 55-60 95-100
0-5 35-40 75-80 115-120

TIME




.. FIGURE 6

. 9

This figure shows the relationship of post-experimental interview ratings
of discomfort and the change in EEG and skin resistance activity from the onset
to the end of the experiment, the post-experimental adrecaline levels and the total
movement during the experiment,

The differences of 1+ and 4+group were all significant at better than ,05 level

{t-test),
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FIGURE 7

This figure shows the relationship of peripheral vascular activity (plethysmo-
graphic alpha waves) to nonspecific skin resistance fluctuations and adrenaline
levele,

The differences between low vascular activity (0-80) and high (121) were

significant at better than .05 level,
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II.. DIFFERENTIAL PSYCHOPHYSIOLOGICAL CORRELATES
OF BODY AND FIELD PERCEPTUAL MODE

The results mentioned in the previous section indicated that subjects who rely
more on external rathes than internal cues react differeutly to an experionce {n -
which external cues are lacking than those who rely more on internal cues.

Fleld dependent subjects performed more poorly on pre and post-experimental
two poiat discrimination and letter identification, remained more aroused and
tended to move around more than did body subjects. Post-experimeatally they
expressed more discomfort about the experiment, struggled more with feelings and
fantasics, or denied them and were more suapicious and proiected internal percepts
more,

There is some evidence that svggests that the difference in body and fleld
subjects may not only represent a differential responsibility :» a specific: experi-
mental environment but may reflect some individual differerncas ia these two
groups.

Witkin had noted that the two groups differed psychologically with the field
oriented subjects being more "outer' directed (Reisman) {n tiat they showed more
c.oncorn with conforming to the values of others and less comfort acting on the
basis of their own values and impulses. Furthermore, the porceptual mode -
was related to other personality characteristics with field dependent pereons
demonstrating more passivity in dealing with the eavironment, more submissive-
ness to authority; lower self esteem and a less distinct body image.

Some of the fundametial questions raised by Witkin {n hl: study were:

1. What {s the relation between an individual's characteristic way of perceiving




-lg-

and the general personality organization?

2. 1s a subject's dependence on the outer field r perception associated with
dependence on the external environment in general”

The psychological test characteristics {person:i''; correlates) of the body
and field subjects who were tested at this laborator;" 'sre studied to establish if a
specific grouping of psychological characteristics c~!d be identified for each group
as Witkin had previously reported. Witkin reported ifferences in body and field
subjects' response to a projective psychological tes’ (the T.A.T.). He found that
one characteristic which distinguished body and fiel.! subjects was the extent of
self assertiveness in the prineipal character of the : ":ry in coping with his con-
flicts and with the environment. This particular chr."2cteristic was evaluated by a
modification of the T.A, T, used at this laboratory { ".T.T.).

Subjects with the highest field rating had the lc- ot F,T.T. scores (high
anxiety, low aggression). Subjects with the highest i>ody rating had the highest
F.T.T. scores. Hence, the F.T.T. acore appeare: io differentiate subjects with
body and field ratings.

Although, the findings can only be considered su~-zestive, it is interesting that
the F.T. T, doea seem to discriminate the subjects. This is consistent with the
findinge of Witkin that field oriented subjects are not only unfamiliar and perhaps
uacomfortable with their own internal percepts, but they lack awareneas of their
ioner lives and fear their own impulses. Hence, in & test which requires the sub-
jects to utilizse fantasies and project these in stories told to a series of pictures the

field oriented subjects show more evidence of anxiety than the body subjects.
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The higher anxiety shown by the field subjects on the test protocols was paral-
leled by the adrenaline and noradrenaline levels in the urine specimen collected
following the period when the projective test was taken., The subjects with field
ratings had the highest percentage of adrenaline in their urines. Hence, there is
endocrinological as well as psychological evidence that the fleld subjects demon-

strated greater anxiety,

There was no clear cut correlation between the Taylor A and the body and field
ratings, but there was a suggestive trend that body oriented subjects had lower
Taylor Anxiety scores than field oriented. Furthermore, the evidence suggested
that the field subjects with high adrenaline percentage and a low F,T.T. score had
the highest Taylor A scores while the body subjects (with the low adrenaline per

cent and the high F,T.T. scores had the lowest Taylor A scores.)

Witkin mentions that field subjects showed more evidence of repression (parti-
cularly of body feelings). MMPI repression scores suggested that field oriented’
subjects had the highest repression scores.

Ouly a portion of the extensive psychologic battery which has been administered
to over 200 subjects has been analyzed to the point where inter-test correlations
can be carried out. In the review of the psychological data the first aim i{s to
identify the presence or absence of certain psychological characteristics described
by Wikin, |

The following predictions were made on the basis of Witkin's previous work.
Ca the F.T.T., it was anticipated that body subject would have high aggression
scores and field subjects, low aggression scores, Cn the Taylor A scale of the

MMPFI], it was predicted that body subjects would have low anxiety ratings, low




repression, low hypochendriasis and high ego strength. On the characterologic
questionnairea group of questions were scored for the type of expression of
aggressive behavior and impulses; the extra or intrapunitiveness {n the direction of
aggression, and the degree of projection demonstrated by the subject. It was pre- °
dicted that body subjects would show high aggression scores and demonstrate
extrapunitive and projective characteristics (the projective characteristics should
not be confused with the projection noted in the isolation studies. Projection refers
to the handling of inferiority feelings as suggested by Witkin).

The data to date suggests that Witkin's findings or the personality correlates
of body and field subjects is also present in this group. However, it is to be
pointed out that the data reduction is not complete and more definitive conclusions
will have to await further reduction of data.

The first section described the findings when the difference in response to low
sensory input environments of body and fleld orieuted subjects were reviewed. In
this section psychological correlates of body and firld perceptual modes have been
mentioned. The data is also being reviewed to esinblish the relationship or in-
fluence of other individual psychological variables on response pattarns to ex-
perimeantal stress.

The scores on the Taylor A scale were comparad to subjects response to
experiment,

Twenty-nine subjects of the thirty-five subjects had aleo been tested with the
Taylor Anxiety Scale as well as having their perceptual modes evaluated. This
section will merely indicate some of the preliminary findings regarding the re-

latioaship of the Taylor Anxiety scores, body and 1’'~id perceptual mode and
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the responses of the subjects,

There was no clear cut relationship Taylor Anxiety scores and body and
field ratings, however, there was a trend for subjects with high Taylor Anxiety
scores to display more fleld characteristics than subjects with low anxiety scores
(8 of 15) field oriented subjects and (4 of 15) body oriented subjects had high
Taylor Anxiety scores,

Preliminary correlation of the EEG and skin resistance data with a psycho=
logical grouping of the subjects using both the Taylor Anxiety and Perceptual Mode
rating suggests that subjects with low Taylor Anxiety scores who are body oriented
show less evidence of ne rvous system activation during the experiment than field
oriented subjects with high Taylor Apxiety scores. It would appear then that a
psychological dimension consisting of a combination of Taylor Anxiety score rating
and body and fleld rating evaluated pre-experimentally might be predictive of the
level of central nervous system arousal which would occur when a subject is
exposed to two hours of low sensory input.

Another area cf interest has been to investigate differences in endocrinologic
and physiologic activity in the resting state as well as in a stimulated state are
present in the two groups. The preceding section described the differences in the
reactions of body and field oriented individuals to a specific kind of experimental
eavironment. That section specifically referred to various physiologic, endocrin-
ologic and psychologic reactions. However, {t is difficult to know whether the
differences which were noted were a result of the fact that body and field oriented
individuals reacted differently to their perceptions or whether cven before expo-

sure to the specific experimental situation, there were charz:cteristic differences
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such as catechol amine excretory rates and vascular characteristics.

Body subject tended to have elevated catechol amines in spite of concomitant
lowered G.S.R. Body subjects tended to have greater basal skin resistance
variability and pulse rate variability. The body group, is thus similar physiol-
ogically as well as behaviorally to Lacey's "Cardiac Labiles'', Lacey found that
cardiac labile subjects (who he felt showed more intense bursts of sympathetic
activity) had psychological characteristics similar to body subjects. Body subjects
tend to reveal a negative relationship between catechol amines and G.S.R. whuol
field subjects reveal the opposite. Similar trends are suggested with alpha waves
on the plethysmograph. The fleld subjects had a greater mean number of non-
specific G,.S.R. and higher level of respiration rate variability.

The field subjects demonstrated considerable central nervous system and peri-
pheral sympathetic activation but did not display impressive evidence of adrenal
medullary responsivity during the experimental stress situation. This suggested
that the activation of central nervous system may have been associated with
active inhibition of or sluggish sympathetic compensatory reflex activity which was
associated with a deficiency of neurohormonal subatances (at least as far as the
levels noted {n the urine were concerned). Howevar, the evidence was very
unclear whether the responsible factor for the low levels was adrenal
medullary secretion or some factor affecting the r2lease of the substance from
the neural endings.

Hence, there is some suggestion that the indi~'<ual differences reflected in the
body and field perceptual dimension may not only !: - reiated to the response to an

environoment which exaggerates these differences :.2d leads to more arousal in one
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group, but it may also reflect differences in neurchumoral (no-1drenaline) and
physiologic variables which are either a function of body and ' -1d differences

or a parallel expression of some underlying central nervous »''»tem difference

between the two groups.




II. THE INFLUENCE OF DRUGS AFF"CTING CENTRAL
NERVOUS SYSTEM ON BODY AND ITELD SUBJECTS

RESPONSE TO LOW SENSORY INFUT CONDITIONS

As described in pnvl_ouo sections of this rer~rt, body oriented subjects after
two hours in low sensory input environment show:J less central nervous system
arousal, less psyziuclogical distress ard leas of n decrease in sensory motor in-
tegration than field oriented subjects. Tlfteen body and fifteen ficld oriented
subjects were then tested in another expsriment =/ter a sedative, a stimulant and
a placebdo had been administered in an attempt to (etermine the effects of changes
in the subject's central '"excitatory state' on the rrevious response pattern given
these two groups to the experimental cornditions,

The expectation was that an increase in aleriness and attention to external
events in body oriented subjects produced by a stinulant might alter their
peychological adaptational pattern, as well as their levels of C.N.S, arousal. The
field oriented subject, who previously had shown high levels of central nervous
systemn arousal, had focused their attention on the immediate eavironment, Thoe ad-
ministration of a sedative was expected to docrenne the level of C.N.S. arousal
which might be accompanied by diminished l2vel of attention to immediate external
situation and a decrease in discomfort. One major question that was tested, then,
was whether the amount of arousal i a body oriented group given a stimulant drug
would be less than a flel oriented group given a s::'ative and what differences in
psychological response accompany the administra: 2a of drugs?

A 3 x2 design was used with flve subjecta in ¢~ -h of six subgroups. The dcsign

lends itself nicely to an analysis of variance. Th~ ~xperimental design waaidentical
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to that employed previousiy except that a capsule wzs plz:-d {n the sub ject’s mouth
Just prior to experimenter leaving the subject in isclation.

The EEG and skin resistance data indicated that field ‘1bjects given a placebo
showed more central nervous system activation than the i:oiy subject given a
placebo. This was similar to findings of previous study vhen body and field
subjects were tested in low sensory input experiment with~1t drugs.

The field subjects showed a more pronounced decrenr- in C,N.S. activation
‘when a sedative was given than the body subjects (t= 3.53 > = .005), Ia fact
some of the body oriented subjects were alerted after aimi:istration cf a sedative.

The most striking difference in the two groups was nc. d in the subjecta who
received a stimulant. Body subjects showed evidence of proressively increased
activation throughout the two hour experiment., Field subjects showed evidence of a
progressive decrease in activation foliowing the stimulant drugs (Difference in
change in body and field t= 3.97 p~- .005).

Intra group comparison in the body group reveal~d that atimulants caused an
increase and sedative a decrease in C.N.S. activation as compared to the placebo
condition, However, in the fleld oriented group the placebe condition was assoc-
iated with the most intense activation while the stimuiant and sedative conditions
were associated with a decrease in activation (the sedative field group had the
largest decrease in C.N.S, activity) (Figure 8).

The differential responsivity of the body and field group was further highlighted
by the cardiovascular and respiratory activty and catechol amine levels,

The differences {a body and field subjects' responee to sedative and stimulant

druge may be related to a difference in the psycholonicnl response of the subjects,




sscondary to the effects of the drug or it

ceatral nervous

is required to identify the

system and perceptual structures.

«QT=

may be sssocinted with some effect on

Further, work in this asea

determinaat of the response difference.

an

Je:

(T
fu

pe




FIGURE 8

This figure shows the mean number of Beta waves (for a 5' period) in body
and field subjects in the three drug conditions. (The mean Beta wave of ten sub-
Jects from earlier experiment where no drugs were given is also shown),

The figures on this chart indicate the mean Beta waves for all two hours
(The Beta count to a large extent can be taken to reflect alert or activated brain
functioning). Ii does not indicate change in Beta count {rom onset to end of ex-

periment which is discussed i{n section III.
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IV. PSYCHOCHEMICAL AND SENSORY DEPRIVATION

In a pilot study, the responses of subjects placed in a two hour low sensory

“{oput situation who were given a LSD capsule were compared to responses of

subjects gfven a placebo.

The findings suggested that LSD subjects had a higher level of "'arousal”
(as assessed by EEG, basal skin resietance and number of skin resistance

fluctuations) than control subjects. However, care must be taken in interpreting

" these findings because of the small number of subjects and the possible influence

. of individual personality and environmental (low sensory input) factors, as well

. ae, the drug effect on the response differences noted in the two groups,

. and sharper visual imagery during isolation.

The LSD subjects, in contrast to the control group, experienced more vivid

Their behavior, however, was not

noticeably different until 15«30 minutes after ‘ne termination of the two hour iso-
lation period.

It is tentatively postulated that the imagery experienced in the chan.ber {s
secondary to a direct neurophysiological effect of the drug and that the more
intense perceptual, emotional and behavioral disturbance noted 1/2 = 1 hour after
the experiment {n external sensory input and inter-pereonal interactions,

There appears to be certain parallels between the changes exhibited after LSD

and those seen with sensory deprivation (aithough the interaction of the two con-

ditious may result in a different effect). The low sensory input environment

may represent a threat to some individuals, The "threat'" raay be secondary to a

sensory stimulus ""hunger'' with the associated exaggeration of visual phe-osmena

Samrel
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(such as phosphenes). The LSD subject may also be more sensitive to visual
phenomena because of neurophysiological alteration.

Elkes has suggested that some of the psychological effects of LSD are
secondary to changes to the quality and quantity of sensory input. Evarts reported
LSD had a blocking effect on the visual pathways that could be responsible for
altered visual perception noted in many subjects given LSD including those in this
pllot study.

Very slight differences ware noted {n the isolation period when minimal
stimul{ were perceived in the chamber but rather noticeable perceptual and
psychological differences were noted after the two hours of isolation when the
subjects were exposed to environmental sensory cues. This suggest that the
effects of LSD were mainly affecting the perceptual abilities of subjects (as
suggested by Elkes and others). However, the LSD in contrast to the placebo group
did show a few differences during isolation such as the evidence of slightly higher
level of C.N.S. alerting and more imagery. The imagery appeared to be an
elaboration of minimal auditory and visual cues occurring during the experiment.
Hence, a psychochemical drug believed to affect central integrative functions
(probably perception) produced reaction patterns similar to that of field oriented
subject.
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TABLE 2

This table lists the LSD and control subjects from the most to lea

""activated" on the basis of the change in Basal Skin resistance during t. e two

hour experiment., (Subjects with decrease or small increase in basal resgistance

are rated as most activated). The mean number of nonspecific G,S.R,

fluctuations and post-experimental adrenaline levels are also shown,




TABLE 2

-y

Mean Post-Experimental
Change in Number of Adrenaline Level
*Subject | Group | Basal Resistance Nonspecific In Micrograms Per
Onset to End of G.S.R. Houx{ and Change
Experiment Per 5' Period | From Resting Levels)
Most Activation
LN LsSD «1000 ohms 17 3,14 (+1.89)
T Control +1700 ohms 16 3.67 (+0,74)
DP LSD +2500 ohms 16 2.56 (+1.32)
FP LSD 44800 ohms 15 1.48 (0.57)
BG I-SD +5000 ohm. 9 LY I T YT YT Y Y Y
Least Activation
LT Control +12, 500 0.6 1.1 (+0.93)
DD Control +15, 000 6.6 4,52 (+2.72)
sC Control +17, 300 1.0 1.17 (=0.45)
**BL LSD +31,500 1.4 0.94 (-1.07)

*Data on one control subject was incumplete.

#**This LSD subject had been a volunteer in a previous Sensory Depriva-
tion experiment,




Vi. A ACTIVITIES
(November 1960-June 1961)

November 1960

Dr. Shmavonian attended The Pavionian Conference for Higher Nervous
System Activity, Joint program of New York Academy of Science and Soviet
Academy,

Dr. Silverman attended the meeting of the Group for Advancement of Psychia-
try in Asbury Park, New Jersey where discussions were held regarding the
research of the Duke Group.

December 25-29, 1960

Dr. Cohen consulted with members of the Department of Psychology, Univer-
sity of Miami, Miami, Florida regarding their efforts to initiate sensory
deprivation studies.

February 27-29, 1961
Dr. Neil Burch and Mr, H, Childers of Baylor University visited the
laboratory to consult in regard to bioelectric equipment.

Dr. Silverman was guest lecturer to the Strecker Psychiatric Society,
Uuniversity of Pennsylvania.

March, 1961
Dr. Shmavonian attended a meeting of The Iastern Psychological Association
in New York.

April 12-14, 1961
Dr. S. Cohen presented a paper at the Annual Meeting of Southeastern
Psychological Association '"Research problems in behavioral pharmacology'.

Dr. Silverman attended the meeting of the Group for Advancement of
Psychiatry in Asbury Park, New Jersey., Research discussions were held
with Drs. G. Ruff, James Miller, C. Shagass, N. Calloway.

M.Y. 1961
Dr. R. Malmo of McGill University, Montreal, Canada visited the labora-
tory to discuss problems of bioelectrical measures of physiological activity,

Dr. J. Reckless presented a paper to the Residents Research Symposium
sponsored by the North Carolina Neuropsychiatric Society reviewing the work
he had done during his research fellowship of the laboratory, drugs, body and
field perception and sensory deprivation''. (He was awarded 1 st. prize for his
presentation),
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Dr. George Engel of the University of Rochester School of Medicine visited
the laboratory to review the activities of the laboratory and discuss psycho-
physiological research.

June, 1961

Drs. Cohen and Silverman attendud the World Congress of Psychiatry,
Montreal, Canada. Dr. Silverman was a participant in a panel discussion
devoted to senssry deprivation. Dr. Cohen was a participant oa a panel
devoted to experimental psychopathology. Dr. Cohen also presented a paper,
Neurophysiological, humoral and personality factors in the response to sensory
deprivation.

Dr. J. Benjamin of University of Colorado Medical Centor visited the
laboratory for research discussions. ‘
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Vi. B. PUBLICATIONS
(November 1960-June 1961)

Cohen, S.1., Silverman, A,J. and Shmavonian, B.M, The influence of
psychodynamic factors on central nervous system functioning in young
and aged subjects. Psychosom. Med. Vol, 23: 2, March=-April, 1961,

Silverman, A.J., Cohen, S.1., Shmavonian, B.M, and Gr~enberg, C,
Psychophysiologic investigations in sensory deprivation: The body/field
dimension. Presented at meeting of Am. Psychosom. Soclety, March,
1960, Psychosom. Med. Vol, 23: 2, Jan-Feb,, 196].

Cohen, S.1., Silverman, A.J., Waddell, W, and Zuidema, G, Urinary
catechol amine levels, gastric secretion and specific rsychological
factors in ulcer and nonulcer patients., J. Psychosom. Res, Vol, 5: 2,
pp. 90-115, 1961,

Silverman, A.J., Cohen, S.I., Shmavonian, B.M, and K!rshner, N,
Catechol an.ines in psychophysiologic research. Recent 2Avances
in biological psychiatry, 1961,

Cohen, S.1., Silverman, A.J. and Shmavonian, B.M. Ex:» rimental
stress in the study of psychopathological and neuroendccrinological
relationships. A Survey of human psychopathology. (°d. L.J. Wet1),
Paul Hoeber and Company (In press).

Cohen, &,1., Silverman, A.J. and Shmavoniar, B,M., Neurophysiological
humoral and personality factcrs in the response to sensory deprivation,
Proceedings of Third World Congress. (Ed. R, Cleghorn), (In press).

Cohen, S.I,, Silverman, A.J., Bressler, B, and Shmavonian, B.M,
Penblems in isolation studies. Chapt, 8 in Sensory D-~privation.
(Ed. by P, Solomon, P, Kubzansky, Leiderman, J.H. Mendelson,
R. Trumbull, and D, Wexler, Harvard University Press, Cambridge,
M...op 196‘0

Silverman, A.J., Cohen, S,1., Shmavonian, B.M, and Bressler, B,
Hallucinations in sensory deprivation, Chapt, in Hallucinations.
(Ed. L.J. West) Grune & Stratton, New York. (In press).
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Vi, C. ADDITIONS TO STAFF

January 1961
Dr. E. McGough, Instructor in Psychiatry, joined the laboratory staff on

a part time basis in order to participate in research activities with the staff.

February 1961
Mr. A. Yarmat joined the laboratory staff as a pre~-doctoral research fellow

on a full time basis.

Mrs, Connie Durrett joined the laborutory on a full time basis as a research
techaician.

June 1961
Mrz. A, Lowery, an electrical engineer, began work on a ¢onsultative

basis with the laboratory staff regarding development of maintenance problems
in bloelectronics.

Dr. L. Graham, a senior resident in psychiatry, joined the laboratory
staff as a senior research fellow,
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