Memory and Social Behavior Changes Before and
After Electroconvulsive Therapy in Patients with
Major Depression and Schizophrenia
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Electroconvulsive therapy (ECT) was reported to have faster and more sus-
tained rate of improvement of major depression and schizophrenia when com-
pared to drug therapy. It may affect the cognitive functions and / or behavior.
This study was conducted to assess the memory and social behavioral changes in
patients with major depression and schizophrenia receiving ECT. Twenty one
patients with major depression and 23 with schizophrenia, were selected. Memo-
ry tests and social behavioral evaluation were done. The results showed no signif-
icant differences in memory functions and social behavior after both unilateral
and bilateral ECT in both group of patients, except for significant improvement
of immediate memory (digit span), visual motor performance (copy part of
Bender Gestalt) and psychomotor retardation in schizophrenic group. The trail
making test became worse after bilateral ECT than after unilateral ECT in
schizophrenics but not in major depressive patients with no significant differ-
ence. Also patients who received more ECT courses during their life showed low-
er scores on digit span than those who did not. Duration of generalized convul-

sions was positively correlated with improvement in patients’ activities.

(Egypt.). Psychiat., 1999, 22: 219 - 229).

INTRODUCTION

Convulsive therapy as a treatment
for mental illness must be credited to
the Hungarian psychiatrist Ladislas Me-
dina who recognized the therapeutic ef-
fec: of generalized seizures. In January
19%4, he used intramuscular injection of
Camphor oil in a catatonic patient who
had a seizure 15 or 20 minutes after the
injection. The patient recovered and a
new therapeutic era in psychiatry began
(Fink, 1984; Kalinowsky, 1982). Al-
though convulsive therapy was first
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conducted for the treatment of schizo-
phrenia, clinical experience soon
showed that it was much more effective
for depressive illness, Melancholia in
particular, and affective disorders in
general, and gives better and quicker re-
sults than antidepressant drugs with a re-
sponse rate of 80-95% (Kerry, 1996;
Rummans, 1993).

The cognitive effects of ECT critical-
ly depend on how soon patients are stud-
ied after the treatment. Several technical
factors influence the time to recovery of
orientation following and ECT induced
seizure : unilateral or bilateral place-
ment, type of stimulus wave form, the
number and spacing of treatments, and
the electrical stimulus intensity relative
to seizure threshold (Sackeim, 1994).

Memory deficits after ECT include:
(a) Retrograde and anterograde amnesia,
both components diminish in severity
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over a period of few weeks after the
completion of the ECT course, and was
not detectable 6 months later (Kaplan,
1994) (b) Verbal memory impairment
associated with right unilateral ECT is
considerably less than that asociated
with bilateral ECT. (c) Non-verbal mem-
ory depends on the integrity of the right
temporal lobe, so it is affected by right
unilateral ECT more than verbal materi-
al. (d) Right unilateral ECT has consid-
erably less effect than bilateral ECT on
remote memory (Squire, 1986).

Most studies indicate that low-
energy brief pulse ECT is followed by
less amnesia than high energy sinusoidal
ECT (Kaplan, 1994),

The objective of this work was to
study the memory and the social behav-
joral changes before and after ECT in
major depressives and in schizophrenics.

SUBJECTS AND METHODS:

The study was conducted on 44 inpa-
tients receiving ECT in the Psychiatry
Unit of Alexandria University Hospital
in the period from September to Novem-
ber 1995.

DSMIV criteria for schizophrenia or
major depression was done.

A. Twenty one patients with major
depression were subdivided into:

1. Eleven patients received unilateral
ECT.

2. Ten patients received bilateral
ECT.

B. Twenty three patients with schizo-
phrenia were subdivided into:

1. Thirteen patients received unilater-
al ECT

2. Ten patients received bilateral
ECT.

ECT course was of 8 sessions. All
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patients were examined 1-3 days before
starting the ECT course, and were re-
examined 7 days after completion of the
course.

L Clinical examination :

A. Physical examinations to exclude
any physical illness affecting memory.

B. Psychiatric interview.

II . Psychometric tests:

A. Cognitive testing :

a. Digit span from WAIS (Wechsler,
1966).

b. Bender Gestait visual motor test
(Soueif, 1961).

c. Trail making test (Souetf, 1971).
B. Social behavioral evaluation
(guided by items from):

a. Hamilton depression scale (Janet,
1988).

b. The social behavior schedule
(Wykes, 1986).

¢. Ward daily behavior scale (Blun-
den, 1994),

ECT procedure:

ECT was administered three times
per week at 8 O’'clock in the moming.
Patients were asked to stop all medica-
tion 2 days before receiving ECT. Im-
mediately before anaesthesia an anti-
cholinergic agent (Atropine sulphate, 0.6
mg) was given IV then thiopental sodi-
um (Intraval) was given in a dose of 4-6
mg/kg body weight diluted in 20 ml sa-
line. Unilateral ECT was given on the
non-dominant hemisphere. Stimulation
was done using Duopulse model 2 CA-
432 apparatus, constant current, Ectron
LTD (made in England). During every
session the period of generalized motor
seizure was measured by a stop watch
from the onset of the tonic contraction
il cessation of all motor activity, A
mean was then calculated for total dura-
tion of all seizure activity during the
course,
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Data Analysis :

Chi square and t, paired t tests were
used to compare the results. The level of
significance was taken at 0.05.

RESULTS

Age : Twenty one major depressive
patients (13 females and 8 males) had a
amain age of 37.62 + 14.43 years, eleven
of them received unilateral ECT and ten
received bilateral ECT.

B. Twenty three schizophrenic pa-
tients (11 females and 12 males) had a
mean age 27.74 + 7.6 years, 13 of them
received unilateral ECT and 10 received
bilateral ECT.

The mean age of onset for major de-
pressive patients was 30.38 + 4.11 years
while it was 2440 + 6.29 years for
scnizophrenics.

Marital status:

Eleven (52.3%) major depressives
were married compared to 15 (65.2%)
schizophrenics were single.

Education and Work:

Nine (42.86%) major depressives had
primary and preparatory school educa-
tion, while 13 (56.52%) schizophrenics
were not working.

Clinical Presentation:

Table (1): shows that suicidal
thoughts or attempts presented the main
indication of ECT among major depres-
sives (52.38%), while psychomotor re-
tardation in schizophrenics was the main
indication (47.8%).

The mean total duration of general-
ized motor seizures among depressive
patients was 210.45 + 51.54 seconds for
unilateral ECT and 205.00 + 46.56 sec-
onds for bilateral ECT, t=1.183 (not sig-
nificant). Among schizophrenics it -was
24438 + 27.64 sec for unilateral ‘ECT,
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while it was 230.90 + 27.82 sec. for bi-
lateral ECT with no significant differ-
ences (t=0.47).

Psychometric tests and social be-
havioral evaluation:

A. Major depressive patients :

Patients in this group showed im-
provement in the mean scores in all
memory tests after the course of 8 uni-
lateral ECT than before its use, this im-
provement was only significant in the
mean score of copy part of Bender Ges-
talt test (t=2.49). After course of 8 bilat-
eral ECT, “the improvement (all the
mean scores of memory tests) was not
significant than before its use.

On comparing the mean scores’ dif-
ferences of memory tests after using uni-
lateral and bilateral ECT; there was no
significant differences between the two
methods (1=0.38 for digit span, 0.131 &
(.58 for copy and recall parts of Bender
Gestalt and 0.22, 0.21 for Part A & B of
trail making test) (Table 1I).

A significant improvement in all
mean scores of behaviors on the social
behavior scale after using a course of
unilaeral ECT was found except for hos-
tility. After bilateral ECT course all
mean scores of social behavior scale
items were significantly improved. No
significant differences between the mean
scores of social behavior in the major
depressives after unilateral or bilateral
ECT courses (Table II).

B. Schizophrenic Patients

The mean scores of memory tests be-
fore and after unilaterai ECT course of
therapy revealed no significant improve-
ment. While after bilateral ECT course
there was significant improvement in the
mean scores of digit span (1=4.04), copy
part of Bender Gestalt test (t = 3.96) and
part (A) of the trail making test (t=2.73).

The comparison of the mean scores
differences of the memory test after uni-
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Table 1

Number of Previous Depressive Attacks, Duration of the Present Depressive
Attack, Duration of Schizophrenic Iliness, and Indication of ECT in Both Groups

Major Schizophrenia
dpression
N % N %
Number of previous - No previous attacks 1 476
depressive attacks per
life - One attack 7 3333
- 2-10 attacks 9 42 86
-> 10 attacks 4 19.05
Duration of the recent  Less than 4 months 18 81.57
depressive attack
4-6 months 3 14.29
Duration of Less than |} year ‘ - - 4 17.39
schizophrenia
< 10 years - - 17 73.91
< 20 years - - 2 8.69
Previous ECT No 14 66.67 16 69.56
courses
Yes (1-3 courses) 7 3333 7 30.43
Indication of ECT 1. Stupor | 4.76 | 435
2. Suicide I 52.38 3 13.04
3. Severe psychomotor retardation I 476 1 4183
with refusal of food
4. Agitation 5 2381
5. Excitement - - 4 17.39
6. Pregnancy - - } 4.35
7. Refractory to medical treatment 3 1429 1 435
8. Rapid development of - - 2 8.69

extrapyramidal manifestations
with neuroleptics
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Table 2
Memory Tests Before and After ECT Courses (8 Sessions Each) In Major Depressives
Memory ests ! . T
Unilateral ECT Bilateral ECT Difeence
Befﬂ?Aﬂcr&kanTMmArmMT‘me:ﬂ
tifference difference dfernge
Ligtspmof WAIS 700001 8208352 12003084 1B 45649 63138 17835 14 03
Bender Gestalt est
-Copy 1850636 1994603 140476 249 1711486 1811400 100371 081 03
~Recal MRS 168871 i 170 BHIH  NMSH 35660 AT 05
"rai] Makig test
Part(A) 105047833 1038357 080613855 018 1125046088 1112542587 12542581 014
~Part (B) 1760:0489 16009454 700125049 085 1731346012 173754658 438427.96 04 o
Table3
Social Behaviours Before and Afier ECT Courses (8 sessions) in Major Depressives
hems ofsocal Unilateral ECT Bilateral ECT Diffaence
Before Afier Mean T Afier Me. T between
difference Before difkr:nnce djmut:ng
1. Suicide 3004104 0183041 281831328 704 1904129 0101032 18018 463*** 182
2. Werk and 274119 083075 16364143 379% 320079 0903074 230:082 BEI+ 128
activities
3.Psychomolor 173119 0O%030 16%11120 482** 110099 0201042 090074 386" 107
n:tardation
4. agitation 1005117 000000 0041265 262 200133 0101032 1904119 S0 107
¢ Personal 17311100 0453093 127340786
sppearance and 537 18063 0401060 1404084 525%%* 026
bhygiene
6. Incoherence of
peech
*!. Laughing &
mkingtosll 073100 009030 063631077 246 000000 0001000 09110 256+ 057
3. Hosility
108501 00M030 0930302 1204°** 030048 0303048 050042 600°* 183
g
Jninki
los:p 1094012 000000 0930302 1204% 030:048 0305048 11010316 1100%** 007
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Table 4
Memory Tests Before and Afier ECT Courses (8 sessions each) in Schizopfirenics
Memory tests ; !
oy Unilateral ECT Bilateral ECT Difference
between
difference . difference difference

Digitspanof WAIS  746+4.19 677327 0698383 075 2114 S008500 284215 404¢ 284¢
Bender Gestal test

- Copy 19154659 18381506 0773386 078 1256485 1"9B'37 4338 39+ 4+
- Recall 12695693 13154691 064411 039 4B9ATE 666616 LTRSS L 009
Trail Makig tes

-Pant(A) 1001546959 73104676 38543090 045 1275044268 1035047291 4.0:2489 27* 156
-Pant(B) 1626947623 173.084673 -10831.98 117 1985746492 18" 7147791 178644142 104 170

Table 5
Social Behaviours Before and Afier ECT Courses (8 sessions) in Sciz plrapics
hems of social Unilateral ECT Bilateral ECT T
behaviour Difference
Before After Mean T Afier Mean T mean
i - difference difference ..

1. Suicide 131218 0.24044 1.0831.58 250° 08160 0.0040.00 0804).09 1.50 041
2. Work and 0.9220.6 1.4040.88 1854080 - 831*** 38042 1704082 2105074 9.00°%* 0.78
activities

3. Psychomotor 09241.18 0.54+1.19  05441.19 16 2.2041.23 0304048 1.904).10  5.46°** 2.79*
retardation

4. agitation

5. Personal 3.2321.01 1.2321.01 1232101  4.38°*%  3.6040.52 1904088 1704082 653%** 1.19
appearance and
hygiene

6. Incoherence of  2.2341.0% 1.5400.66 1543066 BAO*** 290¢1.19 1402084 150097 4.88*°* Q.11
speech

7. Laughing & 2.2341.00 1605095 1694095 644°** 320,063 1202092 200094 6.71°* 077
talking 1o self

8. Hostility 2772130 2542119 2545119 6.31%°* 14015 0205042 1.200).23 309 173
9. Eating & 083403 0.5440.66  0.5420.66 294°  1.80:042 0804042 1.00306 4.74%°° 166
drinking

10. Sieep 1.1520.3 0772044 0774044  632°** 1200042 0501053 07”8 4.58%* 036
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Table 6
Correlations of Memory Tests and Social Behviour Scores affier ECT
Courses to the age of onset, sumber of Previous depressive altack, number of Previous ECT

Courses and D of G lized Convulsions During ECT in Major Deprassives (n = 21)
Age of onset No. of Previous No. of previous ECT Duration of
auacks/lie courses/life generalized saizures
(Sec}

R p R P R P R P
Memory tests
Digit spen (WAIS) -0.335 0.069 0126 “294 0544 0005 0.349 0.060
Bencder Gestsit visual motor test
Copy 0002 0345 0260 “19 0106 034 002 0455
Recall -0.247 0140 0143 268 0291 010 0.045 0424
Trai] Making test:
Pant A <0163 0251 0222 8O 0.:49 02"1 0002 0497
Pan B 0000 D499 0187 %222 0.:49 027 0.023 0.464

Social behaviour

1. Saicide -0.108 0321 0.076 “372 0.00 05°0 0.137 0.276
2 Work and activities -0.088 0.351 0.036 ~ 438 -0.285 0.1"5 -0.387 0.041°
3. Psychomotor retardation 0.043 0.351 D.03% “372 0.00 0.5"0 0017 047
4. Agitation 0.165 0.426 0.076 “393 0.16 0.0°1 -0.19 0.193
;el;rsoml appearance and hy- -0.103 0.328 -0.063 ~338 0255 0.1%2 0.031 0.447

6. Incoherence of speech - - - - - - - -

7. ! _sughing & talking to self - - R . N - . -

8. Hostility -0.233 0.155 Q.07 489 -0.158 0.2"7 0.005 0341
9. Eating & drinking 0.141 a.2n 0.087 “ 420 071 029 0.2n 0.180
1(. Sleep 0.376 0.047 0.036 “438 049 04%6 -Q.170 0272
*S gnificant
Table?
Correlnions of Momory tests and Social Behaviour Afar ECT Course to age of Onsct
Duration of Hlinress, Number of Previous ECTs D jon of Gr ized Se’zures, In Schivop ics (D=23)
Age of onset Duration of ilinces No. of previous ECT Duration of
ASec)
R P R P R P R ) 4
Tdemory tests
12igit span (W AIS) 0.313 0073 6.133 e -0.313 0.03 -0.286 0.093
‘Sender Gestalt visual motor test
‘Jopy -0.298 0.08 .0.187 195 -0.217 0.10 -0.22 0.178
Recall 0.193 0.188 -0.142 260 -0.103 013 0.022 0460
Trail Making test:
Part A 0.221 Q155 0228 147 0109 0.30 0.256 0.119
Part B 0.178 0.208 0207 172 0.34 042 0.258 0.120
Socia) behaviour
1. Suicide 0.077 0363 -0.149 249 -0.097 0.30 0.309 0.077
2.Work and activities 0.1"32 0.228 0.345 084 0439  0.019* -0.356 0.048¢
3, Psychomotor retardation 0.0708 0.37. 0192 190 -0.040 O48 0.199 0.193
4. Agitation - - R R - - - -
5. Personal appearance and hy- -D.318 0.069 -0.009 A8 0.37 019 -0.356 0.048*
gene .
6. Incoherence of speech 0.285 0.09% 0.312 074 -0.479 0.010* 0.258 0.120
7. Laughing & talking to sclf 0.349 0.051 0.214 163 -0.419 0.023* $.094 0.335
8. Hostility 0.028 0.448 0177 2 -0.012 048 D138 0.301
9. Eating & aninking 0316 0.071 0.036 399 0.08 047 0.31 0.082
10. Sleep
0.144 0257 0113 304 -0.062 039 -0.076 0366
*Significant
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lateral and bilateral ECT courses in
schizophrenic patients revealed a signifi-
cant improvement after bilateral ECT
course in the mean scores of digit span
test (t = 2.84) and the copy part of Bend-
er Gestalt test (t = 3.41) (Table IV).

All behaviors on the social behavior
scale improved significantly after unilat-
eral ECT course in schizophrenics ex-
cept for the psychomotor retardation.
After bilateral ECT course the improve-
ment was significant among all mean
scores of behaviors except for mean
score of suicide.

Comparison of the mean scores dif-
ferences on social behavior scale after
unilateral or bilateral ECT courses
showed only a significant improvement
for psychomotor retardation after 8 bilat-
eral ECT course (t = 2.79) (Table V).

Correlative studies.

Major depressive patients (Table
A% )5

The was a significant negative corre-
lation between the number of previous
ECT courses / life and the scores on dig-
it span (r = 0.5544 and P = 0.005).

Another significant negative correla-
tion was found between the mean dura-
tion of generalized seizures and the
scores of work and activities (r = 0.387
and P = 0.041).

Schizophrenic Patients :
VII):

A significant negative correlations
was found between the number of previ-
ous ECT courses in life and the scores of
work and activities (r = 0436, P =
0.019), the score of incoherence of
speech (r = 0.479 and P = 0.01) and the
score of laughing and talking to self (r =
0.49, P = 0.023).

Negative correlation was found be-
tween the duration of generalized con-
vulsions and the score of work and ac-
tivities (r = 0.356, P = 0.048).

(Table
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DISCUSSION

Depressed Patients :

The present study revealed improve-
ment in immediate memory (Digit span
of WAIS), visual motor performance
(Bender Gestalt test) and in performance
on the trail making test after both unilat-
eral and bilateral ECT courses (non-
significant differences between the two
methods). This improvement of the cog-
nitive functioning may be explained by
the remission of the affective symptoms.
This agrees with the study of Stoude-
mire et al (1995) who observed the cog-
nitive changes in 8 elderly depressed pa-
tients whose pretreatment cognitive
impairment resolved after ECT. On the
contrary Calev et al (1991) found no
performance changes pre-to post ECT
on digit span however they did find a
significantly reduced level of perfor-
mance post ECT on the paired-associate
learning test. Gass et al., 1986; Kople-
man, 1986 found no association between
depression and digit span performance.
Steif et al (1986) found that both imme-
diate and delayed memory functions
were significantly impaired, they sug-
gested that immediate memory perfor-
mance is more sensitive than the delayed
and that ECT has more persistent effects
on the retention of information than on
information acquisition. In the study of
Squire & Slater (1983) there was a per-
manent loss of at least some memories
formed during a period of several
months before and after treatment, that
memory completes usually refers to the
failure to recover memories around the
time of treatment rather than impairment
of recent memory or incapacity for new
learning, and there is no basis for sup-
posing that ECT causes permanent loss
of memory function. Another conclusion
was reported by Frith et al (1983) that
the complaints of long term memory im-
pairment may result from concurrent de-
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pression, rather than from long term ef-
fec's of ECT. Lancaster (1958) who in-
troduced unilateral non-dominant ECT
in depressions reported that memory im-
pairment was less severe with this proce-
dure than with bilateral ECT. Such a re-
sult can be explained on the ground that
verbal functions, including verbal mem-
orv are largely subsérved by the left
hemisphere, while the right hemisphere
1s implicated in depressed mood state.

Schizophrenic parities:

Bilateral ECT provided significant
improvement of immediate memory and
visual motor performance. This may be
ex.plained by improvement of psycho-
wotor retardation or excitement which
irterferes with the performance of the
test. Furthermore trail making test be-
came worse after bilateral ECT course
{..e. takes longer time) than after unilat-
eral ECT course, but with no significant
difference between both methods of
treatment.

However memory impairments have
been constantly found in schizophrenic
patients of all grades of severity, and ad-
ditional iatrogenic impairment by anti-
cholinergics and dopaminergic anti-
parkinsonian agents may further com-
promise already limited functioning in
such patients (Baddeley, 1995; Gold-
berg, 1993; Saykin, 1991).

The present study revealed post ECT
behavioral improvement after both uni-
lateral and bilateral ECT courses. The
comparison  between both methods
showed no significant differences except
for psychomotor retardation.

Kapaln et al (1994) believed that
ECT is an effective treatment for the
symptoms of acute schizophrenia and
not for chronic schizophrenia, while Ka-
plan et al (1991) found ECT effective in
5-10% of chronically ill schizophrenics,
because it breaks up catatonic posture
and excitement.

From the correlation studies of the

Egypt. J. Psychiat. 22: 2. July 1999
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presented patients it was found that the
immediate retention of patients with ma-
jor depression receiving much ECT was
affected, also there was a better im-
provement of work and activities in
those patients having longer periods of
generalized convulsions.

For schizophrenic patients, it was
shown that when the number of previous
ECT is increased or with longer period
of generalized convulsions there was
better improvement in patient’s activi-
ties as well personal appearance and hy-
giene. Also with increasing the number
of ECT sessions the score of incoher-
ence speech and laughing and talking to
self decreased.
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Les troubles de la mémoire et du comportement sociale
avant et apres les chocs éléctriques chez les malades de la
épression majeure et du schizohrenie.

L’étude a porté sur 44 patients souffrant de la dépression majeure
(21 patients) et du schizophrenie (23 patients) qui ont prix des chocs
éléctriques unilatérale ou bilatérale. Les tests psychométriques ont
été faits pour les deux groupes. Les données ont ét€ analysées et 005
était le niveau signifiante. Les résultas ont montré que les denx me-
thodes de choc électrique améliorent les fonctions de la mémoire et
les fonctions du comportement social esans différence statistique et
nous avons trouvé une corrélation positive significantive entre la dur-
ee du choc general et Pamélioration d’activités des patients. Nous af-
firmons 1'importance de I'utilization des chocs electriques soit unilat-
érales ou bilatérale dans les differentes maladies psychologiques en
déterminant precisement les raisons éssentiélles pour utiliser cette
méthodeefficace.
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