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ABSTltACT

Intellectual functioning, immediate memory recall ability, and depression 

levels before and after electroconvulsive therapy (ECT) were assessed in 11 

patients who received bilateral treatment. Patients were tested 24-48 hr before 

initial treatment and 2 weeks after final treatment. The Full-Range Picture 

Vocabulary Test, the Memory-For-Designs Test, and the Self-Rating Depression Scale 

were used to measure intellectual functioning, memory recall, and mental depression, 

respectively. An age- and sex-matched control group of 11 individuals none of

whom had evidence of mental disturbance was also tested to assist in accurate

interpretation of experimental data. Corrected test results for the experimental 

group showed an average, overall improvement two weeks after ECT of 4.8% in 

intellectual functioning, 6.25% in immediate memory recall and 42.8% in mental 

status with depression reduced or eliminated. However, these improvements in 

intellectual and memory functioning were not viewed as conclusive evidence that 

no disturbances in these functions persist 2 weeks following treatment. Improved 

affective state and ego functioning after ECT could have masked any functional 

disturbances present. Nevertheless, whether or not any functional impairment 

actually persisted, the clinical conclusion was that all 11 patients were able 

to function normally 2 weeks after treatment was completed.
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INTRODUCTION

Electroconvulsive therapy (ECT) is the medical procedure which produces 

controlled epileptiform seizures by applying electrical current to the brain 

with the purpose of improving patients' mental status (1). It is also known as 

electroshock and electrotherapy. It was introduced in 1938 by Cerletti and Bini, 

two Italian psychiatrists (2). Since that time it has been used to treat a 

number of psychiatric disorders and is currently considered to be one of the 

most effective treatments for depressive illness (3,4).

Past studies on ECT have dealt primarily with short- and long-range memory

impairment following treatment. This study seeks to investigate and quantify

the effects of ECT on one particular function of memory, immediate memory recall,

and on two other psychological parameters, intellectual functioning and mental

depression, to gain a general picture of a patient's clinical and mental status

2 weeks after completion of treatment
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LITERATURE REVIEW

The mechanism by which electroconvulsive therapy alleviates depression has

not been conclusively demonstrated. However, various theories have been proposed. 

Delay(5) in 1946 attributed the effect of the electrical convulsion to two 

processes: 1. strong stimulation of the diencephalon resulting in increased 

affectivity, sometimes up to euphoria and 2. loss of consciousness, with 

subsequent awakening followed by reconstruction of the inner life. In this 

reconstruction the patient tends to repress painful memories and to fill the 

mind with thoughts of a pleasurable character. The reconstruction of memory, 

according to Delay, always occurs on awakening from normal sleep but is stronger

after traumatic unconsciousness.

Gellhorn(6) experimentally demonstrated in 1952 that electroconvulsive 

therapy can affect the regulation of the hypothalamus from either under- or 

over-activity back to normal. The hypothalamus has connections with the emotional 

centers of the brain (Papez' circuit) and the !'centers for thinking" and 

voluntary action (cerebral cortex). Gellhorn suggested that in the case of 

severe mental depression the primary dysfunction was in the hypothalamus and

that the reflection of this in the rest of the brain could account for the

various clinical symptoms of the condition. Thus, he proposed that electrocon

vulsive therapy counteracts depression indirectly by,regulating the hypothalamus.

More recently, several investigators have reported that ECT affects the

metabolism of the biogenic amines, particularly serotonin and norepinephrine.

These findings indicating that serotonin, an indoleamine, and norepinephrine, a

catecholamine and neuronal transmitter, are affected by ECT, are quite consistent

with accumulating observations that both are involved in affective disorders •

For instance, in 1970 Coppen and Schildkraut presented evidence for deficiencies 

of serotonin and norepinephrine, respectively, in the brain during depression(7,8).



An increase in brain levels of these biogenic amines has been reported following 

a series of electroconvulsive treatments(9,10,11,12). Hence, current evidence 

strongly suggests that the therapeutic effects of ECT are at least partly achieved 

by altering neurochemical metabolism in the brain.

It is not only the directly observable therapeutic effects of electroconvulsive 

therapy but also the accompanying side-effects of the treatment which determine

its value. Previous studies are by no means unanimous in their conclusions. There 

seems to be reasonable agreement that memory impairment follows ECT(13,14,15).

The majority of the investigators also agrees that this impairment is of a temporary 

nature only(l6,17,18). There is some evidence that defects in memory for material 

of a personal nature are comparatively long-lasting(l9). The most widely accepted 

view is that the memory function is impaired immediately after the treatment but 

returns to pre-treatment levels within two weeks(20,21,22). Lawson, et al.(23) and 

especially Huston and Strother(24) noticed improvement in the follow-up period. In 

the last—mentioned study a slight improvement was observed within 11 days after ECT, 

with additional improvement after 189 days.

It has been claimed that electroconvulsive therapy disrupts a patient's

intellectual functioning. Some claim that the disruption is so severe that
'X -

clinical symptoms of depression are lost in the temporary confusion and disorientation 

following the treatment(25). The immediate effect of ECT is unconsciousness with 

subsequent confusion which in most cases clears up within a few hr, after which

no severe, conspicuous psychic changes of organic origin are observed.

Persistence of organic disturbance after ECT has not been established(26).
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MATERIALS AND METHODS

Selection of Experimental and Control Groups

-A group of 11 electrotherapy patients from various psychiatric hospitals in 

the Portland, Oregon - Vancouver, Washington area was selected for this study.

Each person in the experimental group showed definite symptoms of depression and 

none of the patients had neurological signs of a cerebral lesion. Only one

member of the group was over 60 yr old. These patients received treatment in the

period from June to December 1976. A control group of 11 people was also selected

and matched as closely as possible to the experimental group with regard to sex 

and age.

Administration of Electroconvulsive Therapy

Electroconvulsive therapy was administered to the patients by either the

conventional Medcraft* apparatus or by the newly developed MECTA stimulus generator 

and recorder for electroconvulsive therapy(27). The MECTA instrument prevented 

administration of excessive electrical current, permitted accurate variation of 

such stimulus parameters as pulse width, frequency, and duration.and provided 

electroencephalogram(EEG) and electrocardiogram(EKG) recordings during treatment. 

The attending physician could accurately determine when the convulsive seizure 

began and ended with the EEG recording. Multiple treatments could be administered 

consecutively during a single ECT session with the MECTA instrument. The 

Medcraft instrument was not equipped to control electrical current or stimulation 

and to record EEG and EKG. In this study nine patients received ECT with the 

MECTA unit and two were given treatments with the Medcraft instrument.

A standard procedure was used to administer ECT. Treatments were given in 

the morning and patients were not allowed to eat for 8 hr before treatment. This 

was done to prevent regurgitation of food during the induced seizure. Thirty min 

before treatment 1/150 gr of atropine was injected intramuscularly to block

♦trademark 
Medcraft Inc.
Maywood, Ill.



salivary secretions. This insured patency of the airways during treatment. A

mouth plate was inserted following atropine injection to prevent chipping of teeth

during the seizure.

Brevital (80-1OOmg), a short-acting anesthetic, was then injected intra

venously while the patient hyperventilated. Oxygenation of the patient started 

immediately following brevital administration and continued throughout the course 

of the treatment to supply adequate oxygen to the brain, which has a greatly 

increased metabolism during the convulsive seizure.

Succinyl choline (20-80mg) was injected intravenously for muscular relaxation 

before the electrically induced convulsion. This silenced skeletal muscular 

activity during ECT and prevented bone fracture.

The succinyl choline blocks neuronal depolarization and produces an anti

cholinergic effect at the neuro-muscular junctions(28). Breathing is impaired 

and partial asphyxia results due to inhibited action of the diaphragm and 

intercostal muscles. Also, anectine causes painful fasiculation and, in general, 

a degree of panic and unpleasantness. The patient is unconscious and feels no 

discomfort from the anectine nor the subsequent ECT due to prior administration

of the brevital anesthetic.

The patient was ready for electrotherapy following administration of the 

succinyl choline. Electrodes were placed on both sides of the forehead (frontal 

lobe) and electrical stimulation was applied. The controlled seizures lasted 

from 24 sec to 2 min. Those patients who received ECT with the MECTA instrument 

were also monitored for heart and brain activity. Additional electrodes were placed 

on the forehead and chest to effect the monitoring.

Testing Method

Three tests were used to measure intellectual functioning, memory recall, 

and mental depression before and after ECT. Each test was given to the patient
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24 to 48 hr before the initial ECT and 14 days following the final treatment.

A 2-week post-ECT testing interval was used because by this time the patient had

been released from hospital care and had resumed work and household activities.

This study was designed to determine the patient’s mental state and the status 

of two psychological functions, namely intellectual functioning and immediate 

memory recall, after the subject had been placed back into the mainstream of 

family and social life. There is little clinical significance to testing 

immediately after ECT has been completed or while the patient is still in the

hospital. The important question is: How does the individual feel and function

once he or she is out of the hospital and back at work?

The Pull-Range Picture Vocabulary Test(29) developed by R.B. Ammons and 

H.S. Ammons was used to monitor intellectual functioning. It demanded that the

testee correctly identify picture plates most closely associated with words of

varying difficulty presented orally by the examiner. Tests were comprised of 85

words and 60 picture plates. The raw score of corrected answers was correlated 

to I.Q. Form A of this test was given before ECT and form B was given after ECT.

The Memory-For-Designs Test(30, 31, 32) developed by Frances Graham and 

Barbara Kendall was used to measure immediate recall ability and to detect 

possible organic brain damage after ECT. It consisted of a series of 15 plates 

each of which had a distinct geometric design. The examiner showed the subject 

each plate separately for 5 sec. The plate was then withdrawn and the subject 

was asked to reproduce the figures on a sheet of white 8|" x 11" paper. No 

attempt was made to urge guessing or the completion of a partly-remembered design.

Zero was a perfect score on this test and numerical point values were assigned 

for mistakes made in reproducing the designs. The higher the test score, the 

poorer the test performance. Raw scores on this test were also used as indicators 

of organic brain damage.
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The Self-Rating Depression Scale (SD3) developed by V.W.K. Zung was used to 

quantitatively measure mental depression(33). The SDS was comprised of a list 

of 20 items. Each item related to a specific characteristic of depression. The

20 items together comprehensively delineated the depressive disorders as they

were widely recognized. Opposite the statements were four columns headed:

"None or a little of the time, Some of the time, Good part of the time, and Most 

or all of the time." The patient was given the list of items and asked to put a

check mark in the box which best corresponded to his feelings within the past few

days.

Depression was defined operationally as a syndrome comprised of coexisting 

signs and symptoms which signify the presence of pathological disturbances or 

changes in four areas: somatic, psychological, psychomotor and mood(34). As a 

word depression could be used to describe: 1. An affect, which is a subjective 

feeling tone of short duration. 2. A mood, which is a state sustained over a 

longer period of time. 3. An emotion, which is comprised of the feeling tones 

along with objective indications. A disorder, which has characteristic symptom 

clusters and complexes of signs and symptoms. The SDS was intended to rate 

depression as a disorder but not intended to differentiate the different types 

of depression. It served to quantitatively measure the intensity of depression 

regardless of the medical diagnosis.

Certain safeguards were incorporated in the construction of the rating 

scale. The patient was unable to discern a trend in his answers because half of 

the statements were worded symptomatically positive and half were worded 

symptomatically negative. For example, Item #1 : "I feel down-hearted, blue and 

sad," is positive. Item #2: "Morning is when I feel the best," is a symptomatically 

negative statement reflecting the opposite of the way most depressed patients 

feel, which is worst in the morning. Also, an even rather than an odd number of
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columns was used to offset any possibility of a patient's checking middle

columns in order to look average.

Each item was given a particular value ranging from 1 to 4 depending upon 

which column was checked. For a symptomatically positive statement a score of 

four was given if the column headed "Most or all of the time," was checked, 3 if 

the column headed "Good part of the time" was checked, 2 if "Some of the time" 

was checked, and 1 if "None or a little of the time" was checked. The scoring 

pattern was reversed for a symptomatically negative statement. Maximum score

on the SDS was 80.

This raw score was then converted to an index based on 100. The SDS index

was a total indication of the degree of mental depression in terms of the

operational definition and expressed in percentage. Index = y -|00.Maximum Score of 80
An SDS score of 65 was interpreted to mean that the patient had 65% of the

depression measurable by the scale.,

The tests were administered in the following order: Full-Range Picture 

Vocabulary, Memory-For-Designs, and Self-Rating Depression Scale. Each testing 

session lasted approximately 30 min.

In order to obtain better estimates of true intellectual, memory, and 

emotional functioning following ECT, a control group was set up for this study.

In this way post-ECT test scores could be compared not only to pre-ECT test scores 

but also to the scores of a matched control group that did not receive ECT. This 

procedure was used to clarify data interpretation.

8
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RESULTS

Table 1 presents a summary of the data obtained in this study. The column 

headed "P-V(I.Q.)" contains the raw scores for the Pull-Range Picture Vocabulary 

Test and the corresponding I.Q. levels in parentheses. Maximum raw score on this 

test is 85 and 100 is considered an average adult I.Q. rating.

The column headed "MFD" presents the raw scores for the Memory-For-Designs 

Test. A perfect score on this test is zero. The interpretation of raw scores is 

as follows: 0-4, "normal" memory recall functioning; 5-11, borderline; 12-up, 

brain damage(31).

Self-rating depression scale scores are found in the column headed "SDS

Index." These index scores are percentage scores. The higher the index score,

the greater the indication of depression. Scores can be interpreted as follows:

SDS INDEX EQUIVALENT CLINICAL GLOBAL IMPRESSION

Within normal range, no psychopathology 

Presence of minimal to mild depression

Presence of moderate to marked depression

Presence of severe to most extremely depressed

Below 50

50 - 59

60 - 69

70 and over

The above interpretations are based upon data which compares depressed versus

non-depressed patients and depressed versus normal subjects in the 20- to 64- 

year-old range(35).

Pre-ECT scores are given above the solid black line in each of the three 

test score columns. Pre-ECT and post-ECT medication at the time of testing are

presented in the same manner in the column headed "Medication." In this same

column the abbreviations Q.I.D., T.I.D., B.I.D. and Q.D. mean four times daily, 

three times daily, twice daily, and once daily, respectively.

Table 2 presents test data for members of the control group. A total 

interval of 24 days from the date of the first testing to the date of the second



testing was used for the control group. A 24-day period was used since this was 

found to be the mean total interval for the experimental group. The average age

of the control group was 39 yr compared to 40.7 yr for the experimental group.
c

The control and experimental groups each contained 10 females and one male.

TAB IE 1 - EXPERIMENTAL GROUP DATA

I.
Age Sejc Diagnosis Prior ECT No. Treatments Medication p-v(i.q.: MFD SDS Index
28 F manic-

depressive
psychosis
depressed

yes 8 Tranxene 3.75mg 
Q.I.D.

72(102) 0 79

Tranxene 3.75mg
Q.I.D.

75(106) 1 59

n. 27 F manic-
depressive
depressed
(bipolar)

yes 4 Pertofrane
50mg T.I.D., 
Orthonovum
150mg Q.D., 
Trihemic 600mg 
Q.D., Dalmane
15mg Q.D.

74(106) 0 80

Elavil 1 50mg
Q.D., Lithium 
300mg O.I.D.

74(105) 0 73

[I. 69 F agitated
depression
(involu
tional
melan
cholia)

yes 6 Dymelor 500mg 
Q.I.D.
Tranxene 7.5mg
T.I.D.

67(95) 7 61

Dymelor 500mg
Q.I.D.
Tranxene 7.5mg 
T.I.D.

74(105) 9 60

[V. 57 F psychotic
depressive
reaction

no 4 Inderal 1Omg 
Q.I.D.
Elavil 100mg
Q.D.

60(84) 14 65

Inderal 1Omg
Q.I.D.
Elavil 100mg
Q.D.

68(95) 10 31

1 • 38 F neuroses,
mixed
(anxiety-
depressive

no

)

8 no medication 70(100) 4 46

Belap no. 1
Q.D.(contains
15mg phenobarb
ital and 8mg 
belladonna 
extract)

76(108) 0 38
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TABLE 1 (continued)

VI
ARe Sex Diagnosis ’rior ECT No. Treatments Medication P-V(I.Q.) MFD SDS Index
21 F schizo

affective
schizophre
(suicidal
attempt)

no

nia

8 navane 30mg
Q.I.D.
LiCO3 300mg
T.I.D.
Vivactil 5mg 
Q.I.D.
Elavil 75mg
Q.D.
Surfax 1mg
B.I.D.
Artane 2mg
Q.I.D.

73(105) 0 76

same as above 75(106) 0 38

m. 55 F manic
depressive
illness,
unipolar
type,
depressed
phase

yes 14 tranxene 3.75mg 
B.I.D. 
talwin 30mg
Q.D.
dalmane 30mg
Q.D.

78(113) 4 69

LiCO^ 300mg
B.I.D.
Atropine 0.4mg
Q.I.D.

81(116) 5 53

hi. 36 F neuroses,
mixed
(anxiety-
depressiv

no

e)

6 no medication 52(71) 6 71

no medication 63(87) 6 31

LA.« 53 F psychotic
depression

yes 4 no medication 73(105) 10 73

no medication 74(105) 5 28
X. 21 P schizophre 

nia, acute 
episode

- no 15 haldol 5mg
Q.I.D. 
surfac 1 mg
T.I.D.

59(82) 2 74

same as above 68(95) 2 38
CI. 43 M manic-

depressive
psychosis,
depressed

no 12 insulin 25mg
Q.D.
lithium 300mg 
T.I.D. 
artane 2 mg 
T.I.D.
sinequan 25mg
Q.I.D.

76(110) 6 74

same as above J 80(114) 11 64
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TABLE 2 - CONTROL GROUP BATA

Arg Sex P-V(I.Q.) MFD SDS Index

I. 42 F 83(121) 1 34

84(121) 0 39

II. 46 F 83(121) 0 35

83(119) 0 41

III. 29 F 83(121) 0 39

83(119) 0 45

IV. 40 F 70(100) 2 31

78(111) 0 40

V. 33 F 66(94) 1 29

72(102) 0 38

VI. 24 F 85(124) 0 29

83(119) 0 33

VII. 42 F 70(100) 1 34

74(105) 2 36

VIII 48 F 77(110) 0 26

80(114) 0 28

IX. 34 F 74(106) 0 45

75(106) 3 34

X. 29 F 79(114) 0 26

82(118) 0 29

XI. 42 M 83(121) 0 39

83(119) 0 40

12



The following is a summary of the data for the experimental group. Scores

and percentage figures represent mean values.

Average I.Q., pre-ECT: 97.5

Average I.Q., post-ECT: 103.8

Average percentage change: +6.5%

Individual breakdown: Nine patients showed an increase in I.Q., one showed a

decrease, and one showed no change.

Average MFD score, pre-ECT: 4.8

Average MFD score, post-ECT; 4.5

Average percentage change: -6.25%

Individual breakdown; Four patients had higher scores after ECT, three had lower 

scores, and four had the same scores before and after ECT.

Results of the MFD test provide no evidence of brain damage following ECT since

no patient had a post-ECT MFD score above 11.

Average SDS Index, pre-ECT: 69.8 (severe depression)

Average SDS Index, post-ECT: 46.6 (within normal range, no psychopathology)

Average percentage change: -33.2%

Individual breakdown: All patients had lower index ratings after ECT, but five

still scored above 50 on the second testing, indicating

there was still a degree of depression remaining in these

patients.

The following is a summary of data for the control group.

Average I.Q., first testing: 112

Average I.Q., second testing; 113.9

Average percentage change; +1.7%

Individual breakdown; Five individuals showed an increase in I.Q. rating on the

second test, four showed a decrease, and two showed no change

CARROLL COLLEGE LIBRARY 
HELENA, MONTANA 5960)
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Average MFD score, first testing: 0.45

Average MFD score, second testing; 0.45

Average percentage change: 0%

Individual breakdown: Two individuals had higher scores on the second test,

three had lower scores, and six showed no change.

Average SDS Index, first testing: 33.4

Average SDS Index, second testing; 36.6

Average percentage change: +9.6%

Individual breakdown: Ten people showed an increase and only one individual had

a lower Index score on the second test.

It was necessary to subtract percentage values for the control group from 

experimental group percentage values in order to obtain a more accurate inter

pretation of the effect of ECT on test scores. The corrected average percentage 

change figures for the experimental group and the corresponding clinical

interpretations are:

Clinical Interpretation

+4.8%I.Q. Improved intellectual functioning

MFD -6.25% Improved immediate recall ability

SDS Index Improved mental status; depression

reduced or eliminated.
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DISCUSSION AND CONCLUSIONS

In this study results obtained from the Pull-Range Picture Vocabulary Test 

and the Memory-For-Designs Test indicate that intellectual functioning and 

immediate memory recall ability are not impaired by ECT. Results of the 

Self-Rating Depression Scale demonstrate that ECT acts to relieve or eliminate 

mental depression.

Results of the Full-Range Picture Vocabulary Test and the Memory-For-Designs 

Test afford limited insight into any possible effects which ECT may have on 

intellectual functioning and memory. Raw scores on the Full-Range Picture 

Vocabulary Test can be correlated to I.Q. level but do not give a complete 

description of intellectual capacity. Nevertheless, the test does provide a

valid indication of intellectual functioning.

Memory test scores must also be qualified. A distinction must be made 

between impersonal memory or knowledge and personal memory or experience. As 

Hafner(36) pointed out, the memory disturbances after ECT refer primarily to 

personal memories, whereas impersonal memories remain uninfluenced to a high 

degree. This implies that memory tests, which are mostly concerned with

impersonal memory, cannot yield full insight into the memory disturbances

which afflict ECT patients. Moreover, the Memory-For-Designs Test is designed

to accurately measure only one specific memory function, immediate memory recall.

Neither intellectual functioning nor memory is an isolated phenomenon but 

an overall reactivity of the whole person(37). All factors influencing the state 

of the individual have an effect on these two functions. Vitamin B deficiency, 

fatigue, anxiety, depression and frustration affect intellectual and memory 

performance. When a mental disturbance has been treated with ECT, performance of 

these functions at a certain time following therapy is also determined by two 

factors which act in opposite directions, namely the type and severity of the



psychopathological state and the intellectual and memory disturbing influences 

from ECT(38). Improvement of intellectual and memory functioning does not 

necessarily demonstrate an actual improvement in these functions two weeks after

electrotherapy. It is possible that if there are disturbances in intellectual

functioning and immediate memory recall, these are counterbalanced and masked by 

an improved affective state and ego functioning(39, 40),

Results of this study agree with those of Huston and Strother(24) and 

others(23) who reported that memory was improved 2 weeks after ECT as well as 

with those of Squire(41) and McAndrew(42), who reported that ECT did not impair 

performance on the verbal portion of the Weschler Adult Intelligence Scale.

Care must be exercised in interpreting the results of the Self-Rating

Depression Scale since most of the patients were on prescribed medication before

and after ECT. However, medication before and after treatment was the same for

eight out of 11 patients. For these individuals the average pre-ECT SDS Index 

was 71.6 and the mean post-ECT SDS Index was 43.6. This represents a corrected 

average percent improvement of 49%. In general, it can be concluded that ECT was 

primarily responsible for the overall 42.8% decrease in SDS Index ratings.

Although there was pronounced alleviation of depression in most cases, five 

individuals still had SDS Index ratings above 50, indicating some degree of 

depression remained after electrotherapy. This demonstrates an important point. 

ECT is not a sure-cure panacea for every kind of mental disturbance or depression. 

As with many other medical procedures, certain individuals respond better to ECT 

than do others. Even though ECT is generally regarded as the fastest and most 

effective tool available for relieving mental depression and certain types of 

schizophrenia, it must be used in conjunction with chemotherapy (drug medication), 

psychotherapy, and occupational therapy if it is to have maximum impact on a 

patient's well-being.
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