Experimental Studies of the Electroshock Process
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In the last seven years, Increasing study
by various authors'® of the neurophysio-
logic alterations occurring in electroshock
has resulted in a re-assessment of the mode
of action of this form of therapy. The pres-
ent neurophysiologic-adaptive hypothesis’
states that an induced change in brain func-
tion provides the milieu in which behavioral
changes can occur, depending upon the char-
acterologic predisposition of the subject.

This report summarizes the data of three
groups of studies which have been completed
in the continuing evaluation of the electro-
shock process in this laboratory. These in-
clude:

1. The relation of changes in neurophysiologic in-
dices to behavioral change;

2. Types of psychologic response expressed and
factors in the evaluation of “improvement;”
and

3. The role of personality in the behavioral re-
sponse.

I. Subjects and Method:

The studies have been carried out in
groups of consecutive, unselected electro-
shock referrals. The subjects are voluntary
patients in an open ward psychiatric hospi-
tal. All patients are treated by resident psy-
chiatrists, who make the referral to the elec-
troshock therapy unit. The duration and
type of therapy, however, are determined by
the supervising psychiatrists in charge of
the treatment unit. Patients varied in age
from 20 to 66, and have been diagnosed as
suffering from depressive and schizophrenic
1lInesses.

(a) Tests of Brain Function: Two indices
of cerebral function have been stressed:
QQuantitative measures of the degree of in-
duced delta activity in the electroencephalo-
gram,’ and changes in orientation and aware-
ness of illness after amobarbital sodium.~
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1) EEG: Electroencephalograms were done
weekly prior to treatment, and on a day fol-
lowing a treatment. Bipolar recording was
used, and selected leads were measured for
the degree of delta activity. The average
percent time delta for each of these selected
leads, the highest delta index in any one lead,
the highest amplitude and slowest frequency
of delta, and the longest duration of bursts
were the measures utilized in the classifica-
tion of the records into “high degree,” “mod-
erate degree” and “low degree delta activ-
ity.”’s |

2) Amobarbital Test: This is a structured
interview, in which the patient is asked a
standard set of questions pertaining to ori-
entation and awareness of illness. Amobar-
bital 1s then administered intravenously, in
a concentration based upon body weight, at
a rate of 1 cc to every 40 seconds, until
nystagmus and slurred speech are induced.
In the initial series, a 5% solution of amo-
barbital was administered at the rate of 1 cc
per minute, Recently, to permit simultane-
ous estimates of the sedation threshold,® the
procedure was modified to allow for weight
differences of subjects. The same questions
are repeated, and persistent changes in ori-
entation, denial of illness, confabulation,
and reduplication are called ‘“positive” and
are indicative of states of altered cerebral
function.” Tests were carried out before elec-
troshock, and at weekly intervals during
elestroshock on the day following treatment.

(b) Evaluation of Behavior: In addition
to the notes of the patient’s therapist and
supervising psychiatrist, all patients were
seen by the research psychiatrist at weekly
intervals during treatment and 2-4 weeks
after the last treatment. Evaluation of
changes in behavior induced by electroshock
were based on these descriptions. Ratings of
improvement were based on the behavioral
response two to three weeks after the last
treatment, and reflect a short term clinical
rating. The patients were divided into three
groups: much Improved, moderately im-
proved and unimproved, based on criteria
described.?
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(¢c) Evaluation of Personality: The initial
method of personality assessment employed
has been a structured family interview. In
their original observations, Weinstein and
Kahn described the characteristics of the
“explicit verbal denial personality.”® To de-
termine the significance of this personality
type for behavioral response, a structured
questionnaire was developed. In interviews
with two members of the family, the pa-
tient’s usual attitudes and interests in 195
specific areas were explored. Each charac-
teristic was rated as being absent, mod-
erately present or markedly present, Scores
of 0, 1 and 2, respectively, were assigned,
and added—the resulting score being termed
the ‘“‘denial personality score.”*°

(d) Treatment: Electroshock was admin-
istered on a schedule of three treatments a
week. A minimum of 12 treatments was
given, except in a few cases where a severe
confusional state appeared earlier. The
course of treatment was determined by the
supervising psychiatrist in charge of the
electroshock unit, based upon clinical cri-
teria. Treatments were grand mal, using ei-
ther a Medcraft alternating current instru-
ment or a Reiter C-47 electrostimulator. Pa-
tients were generally premedicated with in-
travenous Pentothal prior to the treatment.

In the past year, a subconvulsive therapy
group was instituted. Randomly selected
electroshock referrals received 12-42 sub-
convulsive treatments, under Pentothal pre-
medication. These patients were subjected
to the same test procedures and the same be-
havioral evaluations as the grand mal ther-
apy subjects. Neither the psychiatrist mak-
ing the evaluation, the patient’s therapist,
nor the patient was cognizant of which pa-
tients received which form of therapy. The
data for this series of patients is now being
evaluated, and reference will be made only
to the general observations.

II. Observations:
(a) Role of Altered Cerebral Function wn
Behawior:

1. Electroencephalogram:

In these studies, we have emphasized the
degree of delta activity. In the initia] se-
ries of patients a direct relationship was
noted between the early development and

maintenance of high degree delta activity
and short term clinical ratings.® Of the pa-
tients who were rated much improved, 90%
had high degree delta EEG records in the
3rd and 4th weeks of treatment, while of the
unimproved patients, only 20% had such
records. The relationship between delta ac-
tivity and clinical ratings is seen in Figure 1.
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In subsequent series, these observations
were extended in a predictive study. Based
on the earlier observations, it was suggested -
that the much improved patients were those
in whom high degree delta activity had been
induced early in the course of treatment and
sustained. Records during the second and
third weeks of treatment, therefore, were
assessed. The results in 54 consecutive pa-
tients are noted in Table I. Of the patients
who developed high degree delta activity
during the second and third weeks of treat-
ment, 67% were rated much improved, while
only 30% of the patients without such ac-
tivity were so rated.

TABLE I

Patients With High Delta Activity During

Second, Third Weeks of Treatment
= CLINICAL RATING —

S E

: i :

Tl e

EEG Delta B s 5 B 5
Both High (18) 12 (67%) 4 (22%) 2 (11%)
One High (16) 4 (25%) 8 (50%) 4 (25%)
None High (20) 6 (80%) 7T (30%) 7T (35%)



2. Amobarbital Test:

In the initial series of 24 patients, previ-
ously reported,” eleven patients were rated
as much improved, and all had pos:tive an:o-
barbital test reactions after 7 to 9 treatments
and sustained this response. Of the unim-
proved patients, 15% had positive amobar-
bital responses in the third week and 28%
in the fourth week, but these were not sus-
tained.

A comparison of both the EEG observa-
tions and the amobarbital test data, as re-
lated to the eventual clinical rating is seen
in Table II. In 77 patients tested to date,
observations during the second and third
weeks of treatment were examined for the
presence of high degree delta activity and
positive amobarbital test results. Of the
much improved patients, 75% had both pos-
itive amobarbital tests and high EEG delta
activity during this period. Of the unim-
proved patients, however, 57% had neither
positive amobarbital tests nor high EEG
delta activity. It is apparent that the clus-
ter of positive amobarbital tests, high EEG
delta activity and much improved clinical
ratings is a significant one; and equally sig-
nificant is the cluster of negative amobarbi-
tal tests, low and moderate EEG delta ac-
tivity and clinical rating of unimproved.

TABLE 11

EEG and Amobarbital Test Results During
Second, Third Weeks of Treatment*

By oo
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Both Positive Amobarbital and High

iz Pelta T Activity L. Sl Bai 20 3750 3
Either Positive Amobarbital or High

B Deltn ASUIVIEY . ia. diitiiies 5. X4 3)
Neither Positive Amobarbital nor

High EEG Delta Activity .............. 0 . Sl o
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*Significant at better than .01 level of confidence.

(b) Clnical Patterns of Behavior:

In these patients, we have observed va-
ried responses to electroshock including the
absence of noticeable symptoms with a re-
turn of pre-morbid behavior; hypomania, eu-
phoria, and denial; paranoid states with

1deas of reference and delusional formation;
confusional states with varying degrees of
memory disturbance; increased somatic com-
plaints and preoccupations, states of in-
creased panic, excitement and agitation and
varying degrees of withdrawal and seclu-
siveness. The degree of behavioral change
1s seen to be related to the degree of altera-
tion in the neurophysiologic indices. During
electroshock, with the gradual induction of
states of altered brain function, and their
restitution in the weeks following cessation
of therapy, behavior shows characteristic
patterns. The following are but a few of the
gross patterns that are observed during the
period of Increasing and waning states of
altered brain function.

An early change in behavior in retarded
subjects, for example, may be a change in
the degree of participation in ward activi-
ties and increased neatness and interest in
personal care. This is succeeded by a phase
of minimizing symptoms and displacement
of complaints, mild euphoria, denial of ill-
ness, and insistence upon going home. At
this time, the EEG shows the greatest de-
gree of delta activity and amobarbital tests
are positive. With the cessation of treat-
ment, the overactivity diminishes, and in-
terest in the future becomes prominent. Pre-
morbid patterns of behavior are in evidence,
and the EEG returns to normal and the amo-
barbital test becomes negative.

Other depressed subjects, however, be-
come increasingly disturbed during treat-
ment, withdraw from participation in hospi-
tal activities, and complain increasingly of
memory loss, physical distress and insom-
nia, Amobarbital tests and electroencepha-
lograms may show the same degree of
change as in the first group. With cessa-
tion of treatment, there is either a return
to the depressed state, or a persistent em-
phasis on the memory loss and physical
complaints of the treatment.

Another pattern, seen in hostile, negati-
vistic and withdrawn patients, is the devel-
opment of hyperactive, hypomanic, and im-
pulsive behavior. Memory loss is marked,
and clinical disorientation and confusion
may be noted at the height of neurophysio-
logic change. After treatment is ended, ideas
of reference, negativism and delusional for-
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mation become prominent, to be followed by
withdrawal and mutism.

(c) Effect of Subconvulsive Therapy:

The interdependence of these adaptive
patterns with the state of altered brain func-
tion is more clearly demonstrated by obser-
vations in the subconvulsive group. Twenty-
seven subjects received subconvulsive ther-
apy instead of grand mal. Minimal changes
in the electroencephalogram and in amobar-
bital tests were induced, and the changes in
clinical behavior were limited. The electroen-
cephalograms demonstrated either no delta
or a minimal amount of such activity. In no
patient were moderate or high degree delta
activity records observed. In the amobar-
bital tests, only three patients had positive
tests during treatment, and in each instance
it occurred only once. No change in symp-
toms or behavior was noted in twenty-three.
Nineteen were referred for a second course
of treatment. Grand mal electroshock in-
duced changes in brain function of high de-
gree delta activity and/or repeated positive
amobarbital tests in fourteen of these. All
fourteen showed significant changes in be-
havior; while of the five patients in whom
the physiologic indices showed only minor
changes, only two patients showed a definite
behavioral change.

(d) Role of Personality in the Adaptive Re-
sponse:

Another variable in the adaptive response
of the patients is the personality—the habit-
ual attitudes, patterns of perception and be-
havior and defenses of the patient. The
initial study of the role of personality re-
lated the characterological disposition of pa-
tients showing denial mechanisms to the
clinical result. The relatives of 47 patients
were interviewed, and denial personality
scores assessed. Scores ranged from 0 to 25,
with a median of 11. The scores were di-
vided into two groups: scores from 11 to 25
were classed as the “high denial group” and
those from 0-10 as the “low denial group.”

Of the patients with high denial person-
ality scores (Table III), 58% were in the
much improved group, and only one patient
(4% ) was in the unimproved group. The
ratings of improvement for the patients with
low denial personality scores were random—
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about one third appearing in each rating
category.

TABLE III

Relation of Denwal Personality Scores 1o
Clinical Response to Electroshock

Personality Much Moderately Unimproved Total

sScore Improved Improved

11-25 14 9 1 24
0-10 F O 7 23

Total 21 | 18 8 47

The difference in the denial scores between
the much or the moderately improved pa-
tients, when compared to the unimproved
patients, is statistically significant.

That the personality ratings were indeed
reflective of the patients’ adaptive response
under the conditions of altered brain func-
tion 1s noted in the correlation of these
scores with actual changes 1n language pat-
terns which had been described'' as indica-
tive of denial responses. As in that study,
changes in language in structured interviews
with the patient were studied. Each patient
was classified according to whether he
showed three or more explicit language
changes. The group of patients with high
denial personality scores showed a signifi-
cantly greater number of language changes
than patients with low personality scores.
The coefficient of correlation is +.71, which
1s significant at better than the 1% level of
confidence.

III. Discussion:

These studies of the neurophysiologic and
psychologic aspects of electroshock support
and amplify the hypothesis of electroshock
action Initially expressed by Weinstein, Linn
and Kahn,' and again by Kahn, Fink and
Weinstein,? and the observations of Roth,?
Aird,* and Ulett.?a. b Alteration in brain func-
tion is the central effect of electroshock
therapy, and is a pre-requisite to behavioral
change. We have emphasized delta activity
in the electroencephalogram and the pat-
terns of disorientation, confabulation, and
denial of illness after amobarbital as indices
of altered brain function. Other measures,
applied in the same serial fashion, will we
believe, demonstrate the same relation to
changes in behavior or alteration in brain
function.

Under the conditions of the 1nduced



change in brain function, altered patterns of
adaptation are expressed. The type of adap-
tation varies, apparently dependent upon the
personality organization. In these studies
we have noted the relationship of an “ex-
plicit verbal denial” personality type with
the development and maintenance of clini-
cal language patterns of denial, displace-
ment, and minimization in structured inter-
views.!* We have observed that patients
with high denial scores are those who are
more likely to be evaluated as “much im-
proved” (Table III). The type of adaptation
is varied, however, as we have described
here. In this context, therefore, the conclu-
sion is affirmed that electroshock 1s a means
of inducing change in cerebral function in
which altered patterns of adaptive-interper-
sonal behavior can be sustained.

We have emphasized ‘“change in behavior”
in this report. In previous studies, we re-
lated our observation to ‘“improvement.”
“Improvement’ is a derivative evaluation of
the induced behavioral change, which 1s de-
pendent upon the expectations of the thera-
pist, the family, or the administrator, in the
milieu in which the behavior is observed.
When a depressed patient, who had been
withdrawn, crying, and had expressed sui-
cidal thoughts, no longer is seclusive, and 1s
jovial, friendly and euphoric, denies his prob-
lems and sees his previous thoughts of sui-
cide as ‘“‘silly,” a rating of “much improved”
is made. To the extent that a schizophrenic
patient is perceived as less delusional, less
excited, and less withdrawn, he 1s rated as
“improved.” When, however, the induced be-
havior is one of increased anxiety and fear-
fulness, or persistent complaints about mem-
ory loss, pain or other physical symptoms, or
excitement and delusional thoughts, a rating
of “unimproved’”’ will be made.

These studies amplify the present neuro-
physiologic-adaptive hypothesis of electro-
shock action. Further studies, defining the
significant aspects of personality and of the
expectations of the environment on the pat-
terns of behavior which are observed under
the condition of altered brain function are
suggested. Application of this hypothesis
to the effect of newer tranquilizing agents 1s
in progress. Finally, studies of individual
differences in the neurophysiologic response

to equivalent amounts of cerebral trauma
warrants exploration.

IV. Summary and Conclusions:

1. This report summarizes continuing ex-
perimental studies of the mode of action of
electroshock therapy.

2. Behavioral change in electroshock 1is
dependent upon an alteration in brain func-
tion as evidenced by serial changes in delta
activity in the electroencephalogram and dis-
orientation and confabulation with Intra-
venous amobarbital.

3. The pattern of behavioral alteration is
shown to vary markedly, depending upon the
degree of induced cerebral dysfunction, the
personality of the subject and the environ-
mental situation.

4. “Improvement” ratings are seen as a
special case of behavioral change dependent
upon the type of adaptation elicited, the ex-
pectation of the therapist, administrator and
family, and the tolerance of the milieu.

5. The extension of this neurophysiologic-
adaptive hypothesis of electroshock action
to other forms of somatic therapies 1s sug-
ogested.
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Experimental Studies of the Electroshock Process

In the last seven years, increasing study by various authors
(1-5) of the neurophysiologic alterations occurring in electroshock has re-
sulted in a re-assessment of the mode of action of this form of therapy.
The present neurophysiologic-adaptive hypothesis (1,2) states that an
induced change in brain function provides the milieu in which behavioral
changes can occur, depending upon the characterologic predisposition of the
sub ject,

This report sumarizes the data of three groups of studies which
have heen completed in the continuing evalvation of the electroshock process
in this laboratory., These include:

1) The relation of changes in neurophysiologic indices in
behavioral change;

2) types of psychologic response expressed and factors in the
evaluation of "improvement;" and

3) the role of personality in the behavioral response.
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II, Subjects and Method:

The studies have been carried out in groups of consecutive, unselected
electroshock referrals, The subjects are voluntary patients in an open
ward psychiatric hospital., All patients are treatec by resident psychiatrists,
who make the referral to the electrosiock therapy unit. The duration and
type of therany, however, are determined by the supervising psychiatrist in
charge of the treatment unit, Patients varied in age from 20 to 66, and
have been diagnosed as sufferinc from depressive and schizophrenic illnesses,

(a) Tests of Brain Function: Two indices of the cerebral function

have Leeii stressed: Quantitative measures of the degree of induced delta
activity in the electroencephalogran,(6) and changes in orientation and
awareness of illness after amobarbital sodium (7).

1) EEG: Electroencephalograms were done weekly prior to treate
ment, and on a day following a treatment. Bipolar recording was used, and
selected leads werc measurec for the degrec of delta activity., The average
percent time delta for cach of these selected leads, the highest delta
index in any one lead, the highest amplitude and slowest frequency of delta,
and the longest duration of bursts were the measures utilized in the class-
ification of the records into "high degree," "moderate degree" anc "low
desree delta activity" (7).

2) Amobarbital Test: This is a structured interview, in which

the patient is asked a standard set of questions pertaining to orientation
and avarcness of illness. Amobarbital is then administered intravenously,
in a concentration based upon bocy weirht, at a rate of 1 cc to every LO

seconds,¥ until nystagmus and slurred speech are induced. The same

- s e

% In the initial series, a 5¢ solution of amobarbital was administered at
the rate of 1 cc per minute. Recently, to permit simultaneous estimates
of the sedation threshold (8), the procedure was modified to allow for
weipht differences of subjects.
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questions are repeated, and persistent changes in orientation, denial of
illness, confabulation, anc reduplication are called "positive" anc are
indicative of states of altered cercbral function (7). Tests were carried
out hefore eclectroshock, and at weekly intervals during electroshock on a
day after a treatment,

(b) Evaluation of Behavior: In addition to the notes of the patient's

therapist and supervising psychiatrist, all patients were seen by the re-
search psychiatrist at weekly intervals during treatment and 2.} weeks after
the last treatment. Evaluation of changes in behavior induced by electro-
shock were basecd on these descriptions. Ratings of improvement were based
on the behavioral response two to three weeks after the last treatment, and
reflect a short term clinical rating, The patients were divided into three
groups: muc:: improved, moderately improved and unimproved, basec on criteria
described ( ).

(c) Bvaluation of Personality: The initial method of personality

assessment employed has bteen a structured family interview. In their orig-
inal observations, Weinstein an¢ Kahn described the characteristics of the
"explicit verbal denial personality" (9). To determine the significance of
this personality type for behavioral response, a structured questionnaire
was developed, In interviews with two members of the family, the patient's
usual attitudes and interests in 15 specific areas rere explored., Each
characieristic was rated as being absent, moderately present or markedly
present, OScores of 0, 1 and 2, respectively, were assigned, and added -
the resultin; score being termed the "denial personality score" (10),

(¢) Treatment: Electroshock was administered on a schedule of three

treatments a week, A minimum of 12 treatments was given, except in a few



cases where a severe confusional state appcared earlier. The course of treat-
ment was determined by the supervising psychiatrist in charge of the electro-
shock unit, based upon clinical criteria, Treatments were grand mal, using
either a Medoraft alternating current instrument or a Reiter C-L47 electro-
stimulator. ratients were generally premedicated with intravenous pentothal
prior to the treatment.

In the past year, a subconvulsive therapy group vas instituted.
Randomly sclected electroshock referrals received 12-l2 subconvulsive treat-
ments, under pentothal premedication. These patients vere subjected to the
same test procedures and the same behavioral evaluations as the grand mal
therapy subjects., Neither the psychiatrist making the evaluation, the
patient's therapist, nor the patient was cognizant of which patients re-
ceived which form of therapy. The data for this series of patients is now

being evaluated, and reference will be made only to the general observations.
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III. Observations:

A, Role of Altered Cerebral Function in Behavior:

1, Electroencephalograin:

Tn these studies, we have emphasized the degree of delta
activity., In the initial series of patients a direct relationship was noted
between the early development and maintenance of high degree delta activity
and short term clinical ratings (6). Of the patients who were rated much
imrroved, 90/ had high degree delta ELG records in the 3rd and Lth weeks of
troatment, while of the unimprovec patients, only 20% had such records. The
relationship between delta activity and clinical ratings is seen in Figure 1.

In subsequent series, these observations were extended in a prediclive
study. Dase¢ on the earlier observations, it was suggested that the much
improved patients were those in whom high degree delta activity had been
induced early in the course of treatment and sustained., Records during the
second and third weeks of treatment, therefore, were assessed. The results
in 5L consecutive patients are notec¢ in Table I, Of the patients vho de=
veloped high degree delta activity durine the second and third weeks of treat-
ment, 67 were rated much improved, while only 30% of the patients without
such activity were so rated.

TABLE I

Patients with High Delta Activity During Second, Third Weeks of Treatment.

Clinical Rating

EEG Delta Much Improved Moderately Improved Unimproved
Both High (18) 12 (67%) L (22%) 2 (11%)
One High (16) L (25%) 8 (50%) b (25%

None High (20) 6  (30%) 7 (35%) 7 (35%)
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2, Amobarbital Test:

In the initial series of 2l ratients, previously reported (2),
eleven patients were rated as much improved, and all had positive amobarbital
testreactions after 7 to 9 treatments and sustained this response. Of the
unimproved patients, 15% had positive amobarbital responses in the third week
and 28% in the fourth week, but these were not sustained,

A comparison of both the EEG observations and the amobarbital
test data, as related to the eventual clinical rating is seen in Table II.

In 77 patients tested to date, observations during the second and third

weeks of treatment were examined for the presence of high degree delta
activity and positive amobarbital test results, Of the much improvecd patients,
75% had both positive amobarbital tests and high EEG delta activity during
this period, Of the unimprovecd patients, however, 574 had neither positive
amobarbital tests nor high HiG delta activity. It is apparent that the
cluster of positive amobarbital tests, high EEC delta activity and much im-
proved clinical ratings is a significant one; and equally significant is

the cluster of negative amobarbital tests, low and moderate EEG delta

activity and clinical rating of unimproved.



TABLE II

EEG and Amobarbital Test Results During Second, Third Weeks of Treatment.s

Much Improved Moderately Improved gnimproved

Both Positive Amobarbital

and High EEG Delta Activity 25 10 3

Either Positive Amobarbital

or High EEG Delta Activity 8 12 5

Neither Positive Amobarbital

nor High E:G Delta Activity 8- > = 11
(Total) (33) (25) (19)

B, Clinical Patterns of Behavior:

In these patients, we have observed varied responses to electroshock
including the absence of noticeable symptoms with a return of pre-morbid
behavior; hypomania, euphoria, and Genialy paranoid states with ideas of
reference and delusional formationj confusional states with varying degrees
of memory disturbance; increasec somatic complaints and preoccupations,
states of increased panic, excitement and agitation and varying degrees of
withdrawal, anc seclusiveness, The degree of behavioral change is seen to
be related to thie degree of alteration in the neurophysiologic indices.
During clectroshock, with the gracual induction of states of altered brain
function, and their restitution in the weeks following cessation of therapy,
behavior shows characteristic patterns. The following are but a few of the
gross patterns that aré observed during the period of increasing anc waning
states of altered brain function.

Anearly change in behavior in retarded subjects, for example, may

% Significant at beotier than ,01 level of confidence,



be a change in the degree of participation in ward activities and increased
neatness anc interest in nersonal care, This is succeeded by a phase of
minimizing symptoms and displacement of complaints, mild euphoria, denial
of illness, and insistence upon going home. At this time, the EEG shows
the sreatest degree of delta activity and amobarbital tests are positive,
With the cessation of treatment, the overactivity diminishes, and interest
in the future becomes prominent, Pre-morbid patterns of behavior are in
evidence, and the EEG returns to normal and the amobarbital test becomes
negative,

Other depressed subjects, however, become increasingly disturbed
during treatment, withdraw from participation in hospital activities, and
complain increasingly of memory loss, physical distress and insomnia, Amo=-
barbital tests and electroencephalograms may show the same degree of change
as :.n the first group, ‘ith cessation of treatment, there is either a retumn
to the depressed state, or a persistent emphasis on the memory loss and
physical complaints of the treatment.

Another pattem, seen in hostile, negativistic and withdrawm patients,
is the development of hyperactive, hypomanic, and impulsive behavior, Memory
loss is marked, and clinical disorientation and confusion may be noted at
the height of neurophysiologic change, After treatment is ended, ideas of
reference, negativism and delusional formation become prominent, to be
folloved by withdrawal and mutism.

C, Offect of Subconvulsive Therapy:

The interdependence of these adaptive patterns with the state of
altered brain function is more clearly demonstratec by observations in

the subconvulsive group. Twenty-seven subjects received subconvulsive
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therapy instead of grand mal, Minimal changes in the electroencephalogram
and in smobarbital tests were induced, and the changes in clinical behavior
were limited. The electroencephalograms demonstrated either no delta or

a minimal amount of such activity. In no patient were moderate or high
degree cdelta activity records observed., In the amobarbital tests, only
three patients had positive tests durin; treatment, and in each instance
it occurred only once. No change in symptoms or behavior was noted in
twenty-three, Nineteen were referred for a second course of treatment.
Grand mal electroshock induced changes in brain function of high degree
délta activity and/or repeated positive amobarbital tests in fourteen of
these, All fourteen showed significant changes in behavior; while of the
five paticuts in vhom the physiologic indices showed only minor changes,
only two patients showec 2 definite behavioral change.

D, Role of Personality in the Adaptive Response:

Another variable in the adaptive response of the patient is the
personality = the habitual attitudes, pattems of perception and behavior
and defenses of the patient., The initial study of the role of personality
related the characterological disposition of patients showing denial
mechanisms to the clinical result, The relatives of L7 patients were inter=-
viewed, and denial personality scores assessed. Scores ranged from O to 25,
with a median of 11, The scores were divided into two groups: scores from
11 to 25 were classes as the "high denial group" and those from O - 10 as
the "low denial group."

Of the atients with high denial personalily scores (Tavle III),

58/ were in the much improved group, and only one patient (L) was in
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the unimproved group, The ratings of improvement for the patients with
low denial personality scores were random - about one third appearing in
each rating category. .

TABLE III

Relation of Denial Personality Scores to Clinical Response to Electroshock

Much loderately
Improved Improved Unimproved Total
Personality Score
11 - 25 b 9 1 2
0=-10 7 9 7 23
Total 21 18 8 L7

The difference in the denial scores between the much or the moderately
improved patients, when compared to the uvnimproved patients, is statistically
significant,

That the personality ratings were indeed reflective of the patients!
adaptive response under the conditions of altered brain function is noted
in the correlation of these scores with actual changes in language patterns
which had een described (11) as incdicative of denial responses. As in
that study, changes in language in structure¢ interviews with the patient
were studied, ILach patient was classifiec according to whether or not he
shoved three or more explicit language changes. The proup of patients
with high denial personality scores shoired a significantly greater numoer
of language changes than patients with low personality scores. The co=
efficient of correlation is +,71, which is significant at betier than the

1% level of confidence.



= e

IV, Discussion:

These studies of the neurophysiologic and psychologic aspects of
electroshock support and amplify the hypothesis of electroshock action
initially expressed by Weinstein, Linn an¢ Kahn (1), and again by Kahn,
Fink and Heinstein (2), and the observations of Roth (3), Aird (L), and
Ulett (5a, b)s Alteration in brain function is the central effect of
electroshock therapy, and is a pre-requisite to behavioral change. lie
have emphasized delta activity in the electroencephalogram and the patierns
of disorientation, confabulation, and denial of illness after amobarbital
as indices of altered brain funciion, Other measures, applied in the same
serial fashion, will, we bclieve, demonstrate the same relation to changes
in behavior or alteration in brain function.

Uncer the conditions of the incuced change in brain funciion,
altered patierns of adaptation are expressed. The type of adaptation
varies, apparently dependent upon the personality organization. In these
studies we have noted the relationship of an "explicit verbal denial
personality type with the development and maintenance of clinical language
patierns of denial, cisplacement, and minimization in structured inter-
views (11). VWe have observed that patients with high denial scores are
those who arc more likely to le evaluated as "much improved" (Table III).
The type of adagtation is varied, however, as we have describec here, In
this context, therefore, the conclusion is affirmed that electroshock is a
means of incducin~ change in cerebral function in vhich altered patterns of
adaptive~internersonal behavior can be sustained.

tle havc emphasized "change in behavior" in this report. In pre-

vious studies, we related our observation to “improvement." "Improvement"
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is a derivitive evaluation of tine induced behavioral change, vhich is depend=
end upon the expectations of the therapist, the family, or the administrator,
in the milicu in which toe behavior is observed. When a depressed patient,
who had been withdrawn, crying, and had expressed suicical thoughts, no longer
is seclusive, anc is jovial, friendly and euphoric, denies his problems and
sees his previous thoughts of suicide as "silly," a rating of "much improved"
is made. To the extent that a schizophrenic patient is perceivec as less
delusional, less excited, and less withdrawn, he is rated as "imoroved." When,
however, the induced behavior is one of increased anxiety and fearfulness, or
persistent complaints about memory loss, pain or other physical symptoms, or
excitement and delusional thoughts, a rating of "unimproved" will be made.
These studies amplify the present neurophysiologic-adaptive hypothesis
of electroshock action, Further studies, defining the significant aspects of
personality and of the expectations of the environment on the patterns of
behavior which are observed under the condition of altered brain function are
suggested, Application of this hypothesis to the effect of newer tranquillizing
agents is in progress, Finally, studies of individual differences in the
neurophysiolozic response to equivalent amounts of cerebral trauma warrants

exploration.



V. Summary and Conclusions:

1, This report summarizes continuing experimental studies of the
mode of action of electroshock therapy.

2. Behavioral change in electroshock is dependent upon an alterae
tion in brain function as evidenced by serial changes in delta activity in
the czlectroem;:ephalogram and disorientation and confabulation with intra-
venous amobarbital,

3. The pattern of behavioral alteration is shown to vary markedly,
depending upon the degree of induced cerebral dysfunction, the personality of
the subject and the environmental situation.

Lo "Improvement" ratings are seen as 2 special case of behavioral
change depencent upon the type of adaptation elicited, the expectation of
the therapist, administrator and family, and the tolerance of the milieu.

5, The extension of this neurophysiologic-adaptive hypothesis of

electroshock action to other forms of somatic therapies is sugzested.
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