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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- 
r y  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 hut 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. 

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

INTRODUCTION 

Convulsive therapy as a treatment 
for mental illness must be credited to 
the Hungarian psychiatrist Ladislas Me- 
din2 who recognized the therapeutic ef- 
fec: of generalized seizures. In January 
1%4, he used intramuscular injection of 
Camphor oil in  a catatonic patient who 
had a seizure 15 or 20 minutes after the 
injmtion. The patient recovered and a 
nevi therapeutic era in psychiatry began 
(Fink, 1984; Kalinowsky, 1982). Al- 
tho,Jgh convulsive therapy was first 
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conducted for the treatment of schizo- 
phrenia, clinical experience soon 
showed that i t  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 E€T 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 E X T .  (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 JXT on 
remote memory (Squire, 1986). 

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

The objective of this work was to 
study the memory and the social behav- 
ioral 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- 
alm 

2. Ten patients received bilateral 
ECI-. 

ECT course was of 8 sessions. All 

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

I. Clinical examination : 
A. Physical examinations to exclude 

B. Psychiaaic intehiew. 
11 . Psychometric tests: 
A. Cognitive testing : 
a. Digit span from WAIS (Wechsler, 

b. Bender Gestalt visual motor test 

c. Trail making test (Soueif, 1971). 
B. Social behavioral evaluation 

a. Hamilton depression scale (Janet, 

b. The social behavior schedule 

c. Ward daily behavior scale (Blun- 

ECT procedure: 
EXT was administered three times 

per week at 8 O’clock in the morning. 
Patients were asked to stop all medica- 
tion 2 days before receiving ECT. Im- 
mediately before anaesthesia an anti- 
cbolinergic agent (Atropine sulphate, 0.6 
mg) was given IV then thiopental sodi- 
um (Intraval) w a  given in a dose of 4-6 
mgkg 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, Ecuon 
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 
till 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 tests were 

used to compare the results. The level of 
siginificance was taken at 0.05. 

RI3SULTS 

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- 

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 ( 1  l 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- 
pi-l:ssive patients was 30.38 4.1 I years 
while i t  was 24.40 & 6.29 years for 
sc n i zophren ics. 

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 

pi imary 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- 
ixed 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=]. I83 (not sig- 
nificant). Among schizophrenics it was 
2.44.38 27.64 sec for unilateral'ECT, 

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 (t=0.38 for digit span, 0. I3 1 & 
0.58 for copy and recall parts of Bender 
Gestalt and 0.22, 0.2 I for Part A & B of 
trail making test) (Table 11). 

A significant improvement i n  all 
niean 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 Ill). 

B. Schizophrenic Patients 
The mean scores of memory tests be- 

fore and after unilateral 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 (t=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 Illness, and Indication of ECT in Both Groups 

Major Schizophrenia 
dpression 

N YG N % 

Number of previous 
depressive attacks per 
life - One attack 

- No previous attacks 

- 2-loattacks 

- > 10 attacks 

Duration of the recent 
depressive attack 

Less than 4 months 

4-6 months 

Duration of 
schizophrenia 

Less than 1 year 

< 10 years 

< 20 years 

Previous ECT NO 
courses 

Yes ( I  -3 courses) 

Indication of ECT I .  Stupor 

2. Suicide 

3. Severe psychomotor retardation 
with refusal of food 

4. Agitation 

5. Excitement 

6. Pregnancy 

7. Refractory to medical treatment 

8. Rapid development of 

1 

7 

9 

4 

18 

3 

14 

7 

I 

II 

1 

5 

3 

4.76 

33.33 

42.86 

19.05 

8 I .57 

14.29 

66.67 

33.33 

4.76 

52.38 

4.76 

23.X1 

14.29 

4 

17 

2 

I6 

7 

1 

3 

I t  

4 

I 

1 

2 

17.39 

73.91 

8.69 

69.56 

30.43 

4.35 

13.04 

47.83 

17.39 

4.35 

4.35 

8.69 
extrapiramidal manifestations 
with neuroleptics 
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- COPY 1850gi36 19.98.03 -1.4oii.na -2.49' 17.llI4.K I8.llul.01 -I.0&3.71 481 0.31 

TnMe 3 
h a 1  Behanwrs Before and Afier ECT Courses (8 ~ess'ors) in Major kprSSive~ 

2. Workmd Z.%I.l9 0.8160.75 1.636il.433 3.79;; 3 . m . 7 9  0.90jJ.74 2.3w.82 8.W" 1.28 
r:tivitia 

3.Rychndor 1.%1.19 O.w.30 l.636iI.120 4.82" 1.1oyO.99 O.BjJ.42 0.9QO.74 3.86" 1.07 
n:tanhb'on 

!.Rnoral I.%l.lO 0.45i0.93 1.273$.786 
lylpcuanarod 5.37*** 1 m . 6 3  0.4OjJ.69 l .4w.84 5.25"' 0.26 
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- 

Digi~~panolWAIS 7.4w.19 6.77k3.Zl 0.69d.83 0.75 2.11i2.4 5.CQd.W -2R2.15 4.04' 284' 

BenderGeslalicesl 

- cow 19.15t6.59 l8.38d.K 0.77d.86 0.78 12569.85 1'.98f37 4.3M2 -3.9** 3.41* 

* Recall 12696.93 13.156.91 4.6d.11 039 4.899.78 6.66d.16 -1.7h2.95 -1. 0.79 

Trail Mi[ ksl 

-Pall (A) lOl.I5&59 731Oi67.6 3.&30..90 0.45 1275092.68 ICnSOi'2.91 24.0fi.89 27' 156 

-Pall (B) 16269i7623 173.OQ67.3 -10.8d1.98 1.17 1965764.92 1~.71~'7.91 17.86d1.42 1.14 1.70 

Tablr 5 
Soda1 Bchavioura Before md AIW ECT Courvs (8 leaiora) in Sdz &itma 

2. WOn and 
rtlvilia 

3. F'aychmdor 
rrUrdBliOn 

4. BdlBliOII 

5. Rnonal 
mrnm and 
hyw 

6. bKdmncr of 
rpsrch 

7. Iru@dng d 
WLing lo wlf 

8. HoIili1y 

9. Gtinid 
&inking 

10. slrcp 

0.92@.6 

0.92i1. I8 

831*.* 

1.6 

1.70jD.82 

0 . W M  

2.1Qo.74 

1.w.10 

9.a)*** 0.78 

5.4609. 2.79. 

I .&I a1 I . 7 ~ o a z  6.53"* 1.19 I .23tl .Ol 4.3e-* 3.aqsO.52 1.9Og88 3.2321.01 

2.23*1.01 

2.23t1.09 

I .54iO.66 

I .m.95 

EAW" 29qt1.19 I sgg.97 4.889- 0.11 

I .69@.% 6Me8. 3.W.63 I.20*.92 2 . w . 9 4  6.71.- 0.n 

W t 1 . 1 9  

0.54g.66 

o.ngw 

6.31**' 

2.94' 

I .*I 3 5  

I.W.42 

I .W 33 

I .oO&.6 

31)9* 1.73 

4.74.- I d 6  

2.77tl.30 

OS3@.3 

2.5&1.19 

0.54iO.66 

0.77flA4 1.2W.42 0.7W.3 4.56.- 036 
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Trail W n g  WI: 
W n A  
W n B  

1. Sllcidc -0.108 0321 0.076 -372 0.00 05'0 0.137 0276 

2Uiorkandactivitics -0.088 0.351 0.0% "438 -0.ZE5 0.1'5 4.387 0.041. 

3. Pq chandm relardation 0.043 0.351 0.036 "372 0.00 0.5'0 0.017 0.471 

4. I@(ation 0.165 0.426 0.076 ".393 0.16 0.0'1 -0.19 0.193 

5. lmmal a p p a r m a  andhy- -0.103 0.328 -0.063 ".338 -02Y 0.1'2 0.031 0.447 
gie Y 

6 lncohnenff of spccch 

-0.31 3 

-0.298 
-0.193 

0 221 
0.178 

0577 

0.1'32 

0.0708 

-0.318 

0.2115 

0.349 

am 
0.31a 

0.073 

om 
0 . I W  

0 1 5 5  
0.208 

0.363 

0.2m 

037. 

0 . M  

0.095 

0.051 

0.448 

0.071 

0 133 

-0 187 
-0 142 

0 228 
0 207 

-0 I49 

0 us 
0192 

-0 ar, 

0312 

0 214 

o1n 
0.036 

,271 

,195 
,260 

,147 
.I72 

-24 9 

,054 

,190 

483 

m 4  

,163 

.a2 

399 
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-0.313 0.03 

-0.37 0.10 
-0.103 0.13 

0.109 0.30 
0.34 0.42 

-0.097 0.30 

-0.439 0.019. 

-0.wo 0.48 

0.n 0.19 

-0.479 0.01W 

-0.419 0.023- 

-0.011 0.46 

0.01) 0.11 

-am2 0.39 

-0.286 

-0.22 
0.022 

0.2% 
0.255 

0.309 

-0.3% 

0.1m 

-0.3% 

0.255 

..ow 
.b.i 13 

4.31 

0.093 

0.178 
0.460 

0.1 19 
0.120 

0.077 

0.048. 

0.193 

0.048. 

0.110 

0.335 

O M 1  

0.062 
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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 

VI): 
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 : (Table 

A significant negative correlations 
was found between the number of previ- 
ous ECT courses in life and the scores of 
work and activities (r = 0.436, 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). 

VII): 

DISCUSSION 

Depressed Patients : 
The present study revealed improve- 

men1 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 a1 (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. Cass 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 irn- 
pairment may result from concurrent de- 
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preision, rather than from long term ef- 
fec..s of ECT. Lancaster (19.58) 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 
vei.bal functions, including verbal mem- 
or!/ are largely subsehed by the left 
hemisphere, while the right hemisphere 
is implicated in depressed mood state. 

Schizophrenic parities : 
Bilateral ECT provided significant 

~nipro~ement  of immediate memory and 
visual motor performance. This may be 
e:.plained by improvement of psycho- 
notor retardation or excitement which 
ir,terferes with the performance of the 
test. Furthermore trail nuking test be- 
c m e  worse after bilateral ECT course 
( .e. takes longer time) than after unilat- 
eral ECT course, but with no significant 
Li ifference between both methods of 
t :cat men I .  

However memory impairments have 
been constantly found in schizophrenic 
patients of all grades of severity, and ad- 
ditional iatrogenic impairment by anti- 
cholinergics and dopamjnergic anti- 
,prkinsonian 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 retardat ion. 

Kapaln et a1 (1994) believed that 
ECT is an effective treatment for the 
symptoms of acute schizophrenia and 
n o t  for chronic schizophrenia, while Ka- 
plan et a1 (1991) found ECT effective in  
510% of chronically i l l  schizophrenics, 
because i t  breaks up catatonic posture 
and excitement. 

From the correlation studies of the 

presented patients i t  was found that the 
immediate retention of patients with ma- 
jor depression receiving much ECT was 
affected, also there was n 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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Memory and Behavioural Changes and ECT 

Les troubles de la mCmoire et du cornportement sociale 
avant et a res les chocs ClCctriques chez les malades de la 

&pression majeure et du schizohrenie. 

L'etude a port@ sur 44 patients souffrant de la depression majeure 
(21 patients) et du schizoyhrenie (23 patients) qui ont prix des chocs 
ClCctriques unilatkrale ou bitaterate. Les tests psychomktriques ont 
6te faits pour les deux groupes. Les donnbes ont Ct6 analysCes et 005 
etait le niveau signifiante. Les resultas ont montrk que les deux me- 
thodes de choc electrique amkliorent tes fonctions de la memoire et 
les fonctions du comportement social esans diff6rence statistique et 
nous avons trouve une corrClation positive significantive entre la dur- 
ee du choc general et I'amClioration d'activites des patients. Nous af- 
firmons I'irnportance de I'utilization des chocs electriques soit unilat- 
Crates ou bilatkrale dans les differentes maladies psychologiques en 
dkterrninant precisement les raisons Cssenti6lles pour utiliser cette 
met hodeefficace. 
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