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2 ELECTROCONVULSIVE THERAPY AND COMPLAINTS OF MEMORY DYSFUNCTION

prescribed right unilateral ECT and for paticnts
hospitalized for depression who did not receive ECT.
Subjects

Bilateral ECT (Table 1)

This group was originally composed of %‘- in-patigns
at live local hospitals who had been prescribed a course

of bilateral ECT and who had been followed prospec-

tively up 1o several months after their course of
treatment (Squire e al, 1979). Of these 35 patients. 5
were lost 10 our three-year follow-up. Two could not
be located, | declined to be interviewed and 2 were
excluded because they had received an additional
course of ECT during the follow-up interval. One
additional patieni, who had been excluded from the
original study because a test one week after ECT could
oot be given, wus now included—making a total of 31
in the follow-up group. The diagnoses recorded on
admission by the patients’ various psychiatrists were
primary affective disorder or severe depression (17);
manic depressive illness, depressed phase (9); depres-
sive neurosis (4); and schizoaffective disorder (1). For
the three-yeur follow-up all individuals were first
contacted by letter, then by telephone to arrange an
appointment, and were subsequently visited in their
homes. All interviewing was conducted by the same
person.

Right unilateral ECT

This group consisied of 28 in-patients at six local
hospitals who had been prescribed a course of right
unilateral ECT. The diagnoses as recorded on admis-
sion were pnmary affective disorder or severe
depression (19); manic-depressive illness, depressed
phase (5); depressive neurosis (2); schizoaffective
disorder (1); and unspecified personality disorder (1).

Depressed patients

This group consisted of 19 psychiatric in-paticnts at
onc of the participuting hospitals who had been
admitied for treatment of depressive illness. The
specific diagnoses recorded on admission were primary
affective disorder or severe depression (14); manic
depressive illness, depressed phase (2); neurouc
depression (2); and schizoaffective disorder (1).

Electroconvulsive therapy

Treatment was administered three limes a week on
alternate days following medication with atropine,
methohexital sodium and succinylcholine. Decisions
concerning the number of treatments were made by
the patients’ psychiatrists. In all cases, paticats were
described as having a modified grand mal seizure. For
bilateral ECT, elecirode placement was bi-temporal.

Twenly-seven of the 31 patieats in this group received
their treatments with a Medcraft machine (sine wave,
130-170 V for 0.6~1 sec). The remaining four patients
received their treatments with @ Reiter-Cedak Model
SOS, a machine which delivers a serics of
unidirectional bricf pulses. For right unilateral ECT,
electrode placement followed the method described by
D'Elia (1974) (n = 19) or McAndrew et al (1967) (n =
9). All patients received their treatment with 8
Medcraft machine (140-170 V for 0.6~1 sec). The
etfects of right unilateral ECT on memory have been
reporied (0 be similiar despite wide vanialion in
clectrode  placement (D'Elia, 1976; D'Elia and
Widcpalm, 1974).

Test and procedures
Test 1: Memory self-rating scale

All 18 test items have been prescnied previously
(Squire er al, 1979). Subjects respond to 18 items that
ask them 1o rate various aspects of memory functions
¢.g. ‘now compared to before 1 began to feel bad and
went 10 the hospital’. Ratings are made on & nine-point
scale from —4 (worse than ever before) through 0 to
+4 (better than ever before). For patients prescribed
biluteral ECT, this scale had previously been admin-
istered one 1o two days prior (o treatment, one week
alter the course of treatment and again seven months
later (range 59 months, mean = 6.8 months). In the
present study, 31 of the original 35 patients were tested
about three years after ECT (range 25-41 months,
mean = 34.7 months). For 28 paticnts prescribed right
unilateral ECT, this scale was administered one 1o two
days prior 1o treatment, one week after the course of
treatment and again about seven months later (range
5—13 months, mean = 6.5 months). For 19 depressed
patients not receiving ECT, the scale was administered
during initial hospitalization and again aboul seven
months later (range 6-10 months, mean = 7.4
months).

Test 2: Time line

This method of illustrating the temporal aspects of
memory loss has been adapted from Barbizet (1970, p.
126). Subjects are shown a horizontal line 104 in. long
and told that the line is intended to represent time. The
line is labelled at several points from right to left: now,
wwo years after ECT, one year after ECT, time of ECT
(with the month and year written in for cach subject),
one year before ECT, two years before ECT, live years
before ECT, 1en years before ECT and mose than ten
years before ECT.

Subjects are asked to indicate on the line any periods
of time thal they have difficulty remembering, cither
prior o or after ECT. To obtain a similiar estimate
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before ECT, subjects were asked simply 1o state what
time periods, if agy, they had difficulty remembering.
For 31 paticnts prescribed bilateral ECT, time
cstlimates were obtained belfore treatment, scven

Following methods developed in previous wark with
this scale (Squire er al, 1979), we have prescnted the
data obtained from each testing occasion as best-fitting
lines constructed across the scores for the 18 items. To
construct these lines, scores for each of the 18 items on

manths afier treatment and at the three-yeur follow-
the sclf-raling scale were first averaged across subjects.

* ' ) Then the meuns were ordered, us described pre-
Test 3: Structured interview * viously, according 1o the magnitude of the difference

A structured interview was constructed that asked  between the scores obtained before and one week after
13 questions about the ECT experience (sc¢ Table ).  bilateral ECT. Thus item | to the extreme left of cach
This interview was administered (0 the group pre- panel yielded the largest difference, and item 18 to the
scribed bilatgral ECT on the occasion of the three-ycar  extreme right yielded the smallest difference. Afterthe
follpw-up. mean scores for the 18 items were ordered, regression

' lines were calculated across these scores according Lo
the method of least squares.

The Jata from the three groups can be summarized
as follows. First. there were po dilferences in the

Results
Fig | shows the results with the self-rating scale from
the tyme of hespitalization to scven months later.

TanLel
Subject charucieristics for eleciroconvulsive therupy ( ECT) groups and control®
Bilateral ECT Right unilateral ECT Pepresscd pulicats
(n=31) (n = 28) (n=19)
Mean age at follow-up 45 (224-08) 40 (17-68) 45 (23-63)
Sex 5F 2F 13F
Years of education 12,5 12,6 12.5
Number of Ueatments 10.9 (5-21) 9.2 (5-18)
Number of paticats with no ECT history
peior to study*® 19 18 19

* Valucs arc expresscd as means, ranges arc in parentheses.
*¢ Noae of the patients had received ECT dusing the preceding year. Twelve bilaterally treated (BL) paticnts and nine right
unilaterally treated (RUL) paticats had received one prior course of ireaiment, On average 6.7 yeurs (BL paticntg) and 10.7

years (RUJ pasicats) previously. One RUL paticat nad received two courses, four years ugo and ainc ycurs ago.
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Fic |.—Self-ratings of memory (on a =4 10 +4 scale) by paticnts prescribed bilateral ECT or right unilateral ECT, and by a

coatrol group of depressed paticnts not receiving ECT. The self-rating scale was administered on wo or three occasions as

shown. The order of items appearing on the test was random. Here the group means obtained for each of the 18 items have becn

ordered accosding to the difference in the means obiuined before and one week after biluteral ECT. ltems tothe left of each pansl
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degree of memory complaints betore ECT. either in
terms of overall mean score (F <1.0]2,75].P>0.1)or
" in terms of the slopes of the regression lines (F= 1.6{2,
75, P >0.1). The average scores were —0.78 (bilateral
ECT), —0.78 (unilateral ECT), and —0.77 (depressed
group). These scores were all well below the zero level
(1s >10, P <0.01), conlirming previous lindings that
depression is associated with quantitiable self-reports
of poor memory.

Secondly, bilaty

unilateral
Wyl 1)

mean sell-rating score change
from -0.78 before treatment 10 -1.47 one week after
wreatment (F = 4.7 [1. 29}, P <U.H). For unilateral
ECT., the curresponding change was from -0.78 0
-0.73(F=0.4(1,27],P>0.1). Thus at one week alter
treatmeant, bilateral ECT was associated with a greater
degree of sclf-reportied memory impairment than
upilateral ECT (F = 5.7 (1. 56]. P <0.05).

Thirdly, oné of the effects of ECT was 10 change the
pattern of self-ratings s0 that some items were rated
worse than others. Thus for both bilateral aad right
unilateral ECT. the slope of the regression line was
significantly diffcrent one week after ECT from that
before ECT (for biluteral ECT. F = 10.4 |1, 29).
P <0.01; for unilateral ECT.F =9.7 [1.27), P <0.01).
Since patients arc Jdemonstrably amnesic one week
after a course of bilateral ECT as meusured by formal
tests (Squire e al, 1976, Cronholm and Bloomquist.
1959), the slope of the regression hne observed at this

time has been taken o reflect an amnesic pattern of .

rformance. In this regard, it is significant that the
slope of the regression line one week after bilateral
ECT was greater than one week after unilaeral ECT
(F=9[1,56], P <0.01).

Fourthly, in marked contrast 10 the similarity
beiween groups before ECT, the three groups differed
from cach other seven months later with respect to the
severity of memory complaints (I — 3.3 {2, 751
P <0.05). AYLL <ore at this time wis —(Lb
(bilateral ECT), :

pressed group exhibited a
significant improvement over their previous score (F =
23.9(1, 18], P <0.01). The bilateral ECT group were
improved over their score one week after ECT (F
=7.5(1,29], P <0.01). Whereas the average scores for
cach ECT group were now similar 10 the before-ECT
scores, thgy remaincd below the 2810 level (15 >7,
P <0.01).

Finally, the pattern of memory complaints reported
seven months aftier ECT was different from that before
ECT. The data reported here provide additional
evidence that paticnts’ cstimaics of their own memory
abilities st soven moaths after treutment huve been

seale an additional time three

D COMPLAINIS OF MEMORY DYSFUNCTIUN
1]
affected to some degree by ECT. This conclusion

follows from the finding that the slopes of the

regression lines for the two ECT groups differed from

their slopes before reatment (bilateral ECT: F = 6.45

[1. 30]. P <0.02; unilateral ECT: F = 11.97 {1, 27},

P <0.U1). Both slopes were in fact indistinguishable

gum the slopes at one week after treatment (Fs <},
>0.1).
Fig 2 shows the results for paticnts prescribed

bilateral ECT, who were administered the sell-rating

years after their course gt

of ireatment. Patients who received bilateral ECT '

scem (0 have experienced some persisting change in

the perception of their memory abilities. This point

jollows from the linding that the scores al seven l

months and three years were similar (F<i[1,30,P Memery 8t

>().1), and that the slopes of the two regression lines

were also similar (F = 1.3{1, 30}, P>U.1). Morcover,

Momody AQII

I i

Memary

Fu, )} —Estima
remember obta

the overall memory self-rating score at three years

remuncd below the zero level (1= 10.6,P <0.01) and (nuiddlc bar) ans
significantly lower than the score of the depressed “'_‘ f“"l‘)".s‘_“‘
group at seven months atter hospitalizaton (F = 8.9(1, ‘;A‘Ll:(;lud:f:g:

anterograde an
obtained just |
perceved as i

memory pis

48). P <0.01).

Fig 3 shows how the 31 patients prescribed bilateral
ECT described the time periods that they had difficulty
remembering. The bars depict the median response of
the group just prior 10 ECT (10p). seven months ufter
ECT (middie) and three years after ECT (bottom).
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Fio 3.—Estimates of ume periods that are ditticult. W
remember oblained betore (top bur). seven munths alicr
(middle bar) and theee yeurs afier (bottom bar) bitateral ECT
(N = 31). Shaded arcas represent the median linwe period
percgived as aifected both from the period belare ECT (i.c..
RA retrograde umnesia) and after ECT (ie.. AA
untcrograde amnesia). Since the first time ¢stimate was
obtained just prior 0 ECT (wop bar). the five months
p::ccivcd as affected at that lime presumably reflects
memory problems assuciated with depresuve illness.

Memery nasmal

The results obtained with these ume lines make

kihree general points about the experience of memory

roblems after bilateral ECT. First. the six-month
etrograde amnesia (RA) reported at three years alter
reatment was significantly less than the two-year RA
reported at seven months after treatment (T = 17.1.
P <0.01, Wilcoxcon matched pairs, signed ranks test),
and not measurably different from the five months
perceived as affected before ECT was given (T = 276.
P >0.1). Shrinking RA has been reported routinely in
the clinical neurological literature, particularly in the
1970; Russell and
Nathan, 1946; Benson and Geshwind, 1967). and has
been demonstrated in the case of ECT wiing formal
tests (Squire et ul, 1981).

Secondly, the anterograde amnesia (AA: loss of new
learning capacity) associated with ECT was stable
from seven months after ECT to three years alter-
wards. This finding corresponds 10 what should be
cxpected for patients who gradually recover (rom a
period of AA. Though the capacity for new learning
returns, memory for the period during which this
capacity was affected does nol return, presumably
because memories were not being established in the
normal way during the affected period.

Thirdly, the typical individual prescribed bilateral
ECT did not express difficulty at follow-up in remem-

-bering day-to-day evenis or cvenls from the recent

past. ludeed, only | ot 3 persons reported this
experience. Iy addition, 4 other persans reported an

intermediate expenence in which memorics up 0 the

preseit ime were described as *hazy', ut not ‘blank’

ar ‘impossible 1o remember’.

Table 11 shows the results of the structured
interview. The data show that roughly hall of the 31
indiv iduals interviewed had a positive attitude about
ECT. For example, 45 per cent (14) had no complaint
about ECT as far as thewr memory wis concerned.
Filty-tive per cent (17) felt that their memorics were
ot as good as thase ul other people ol the same age
andd thaat this was related o their having received ECT.
These two groups were ol similar age (47 vs. 43) and
had received similur numbers of treatments (10.5 vs.
11.3). In an effort W describe the characteristics of
thuse persons who reported memory problems al three
seans alter ECT. responses in the structured interview
were examined separately lor the 17 who reporied
memory problems and for the 14 who did not. There
was @ significant association between reports of
memory problems and the report that ECT cither did
nut help at all or helped for no longer than three
months (f = 9.2, P <0.01). There was ulso @
significant assuciation between reports of memory
problems and the response that ECT would not be
requested if the sume condition accurred again (' =
9.2, P <O.01).

We next examined the ume line duta (Fig 3) w0

determine if those individuals reporting memory
problems at three years after ECT also reported o
longer period of time that was difficult to remember
than individuals not reporting memory problems.
Using the data from Fig 3, no difference was found in
the alfected time periods (for the 17 with reported
memory problems, median RA = 6 months, median
AA = ? months; for the 14 without reporied memory
problems, median RA = 8.4 months, median AA =
2.5 months).
. We next compared scores on the memory sell-rating
scale (test 1) obtained three years after ECT by the 17
individuals with reports of memory problema al that
time and the 14 individuals with no complaints. As
might have been expected, these comparisons revealed
signiticantly lower scores for the subjects who reported
memory problems (mean = =1 .62) than for those who
did not (meun = —0.02) (F = 15.6(1,29}. P <0.01. The
slupes of the two sets of scores 4cross the 18 test ilcms
were similar (F = 2.36[1,29]. P>0.1).

Finally, we sought 1o compire these (wo groups on
sume objective measure of memory performance.
Must of the subjects had previously participated in
fullow-up studies of remote memory functions con-
ducted ubout six months after treatment, and had
tuken one or more of the following three lesty: remole
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Tasu Ul
Responses W siructured interview thice years afier bilaeral electroconvuliive therupy (ECT) (N = 31)
1. Did the treatmient cause pain? 7. Would you agree o ECT with your dugjor’s
None 01.7' recommendation? d
Slight or moderate Lt Yoo -3 51.6%
Excruciating 03 Nu C P 41.9%
No memory R Mayhe 6.5%

o U=t scale: mean score = 03 a. Would yuu reconend ECT 1o relauvesar

2. What was the reason you tecened BCT? * cluldren? ;

Depression 6714 Yea 45%
Other Y. 744 No 5%
No memury .24 4. Givenchaice. would you choose ECT or

3. How much did ECT help? antidepressant drugs fur 3-6 months?

Did not help .7 ECT +8.3%
Helped a liule 29 Drugs 45.2%
Helped a lot AV Nether 6.5%
U9 scale: mean seore = 4.5 0. Has ECT caused you embastassment?

4. How lung did helpful cttect last? No . 58.1%
To present lime 420 Yo, because of memory problenis -2 19.3%
12 months Xy Yos, uther reasons 2.6%
-3 months Io.1'e 11. Dud yuu have memury problems during hinst

* Not applicable w34 week outside hospital? :

5. How did experience of ECT compare with Yes -3 HF'ID
expectations? No 13%
As expecied 35.5% 12. Do you think yout memary is as yood us for
Memory prablems wone v.7% mosi people your age?

More scury or stresstul 3.2% Yes 2%
Less scary or stressful 25.K% No - 5%
More effective . 3.2% 13. Do you feel ECT had anything to do with

Less ctfective ’ 22.6% huw your memory is now?

6. Would you ask for ECT agun? Yes —p5i8%
Yes - 45 No = 12%
No > 58 Not apphicable ’ 42%

memory for current events (Squire er af, 1981);  memory problems, and they indicated significantly less
detailed recall of former one-season lelevision pro-  often that they would request ECT again if the same
grammes (Squire er al, 1981); and memory for  condition recurred. Finally, with respect 10 remole
temporal order of former television programmes performance assessed about six months after treat-
(Squire er al, 1976). Datu from these lests were  ment, they did not differ from perspns without
available for 13 of the 17 pessons who reported  memory complaints. :

memory problems (mean = 1.7 tests per subject) and

12 of the 14 persons who did not (mean = 1.3 tests per Digcussion
subject). To compare performance across tests, all Whereas the depressed group reported no memoyy
. scares for eich test were converted tozscores. Thetwo / problems gt all at follow-

groups performed similarly on these tests (13 of those e

reporled 2 negative average self-rating-that-wasng.
with reported memory problems, z = —0.05; 12 of better than the self-rating scare hefure ECT (Fig 1

- Il i ass
those without reported memory problems, 2 = +0.03; MMMWMM a
t=1.0[24], P >0.1). pessisting effect of ECT op memory self-reports, hut

Taken together, these data indicate that 55 per cent. %wmdumnmmmyﬁgg,ﬂwre may have
(17) of our sumple responded negati 1 been pre-existing differences in the characteristics of

irect
s you song . the patients in the three treatment groups that
our_gge?_ gn . influenced their memory self-ralings seven months

attribu &

Compared 10 persons not reporting memory  after treatment. For example, patients prescribed ECT

problems, these persons also reported significantly — might initiully have been more depressed than patients

. more memory problems on the self-rating scale. Inan  not prescribed ECT. This point cauld be settled

interview, these persons stated that ECT was signfi- conclusively by a study in which patignis were
cantly less belpful than did persons who did not report  randomly assigned 10 treatment groups.
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About half the pauents prescribed bilateral ECT

subsequently [elt thit their memory had never re-
wrned to normal: and even when all the patients
prescribed biluteral ECT were considered us a group.
ECT changed the quality or paiern ol memuory
complaints in a lusting way. We behieve these persisting
reports of memory problems reflect the intfluence of
three ditferent factors,

In the first place. if there was recurrence or
pensistence of some of the conditions present before
ECT. then these conditions could contribute o a
general depression of self-rating scores across all west
items. That there might be a place for this factor in
understanding memory complaints is supporied by the
association between memory complaiols and the
feeling that ECT did not help.

Secondly, the pattern of memury complaints re-
ported up to three years after bilateral ECT resembled
the pattern of complaints reported ul one week alter
ireatment when patients were amnesic, and it differed
from the patiern of complaints reported before ECT
when patients were depressed. If only those 17 persons
who had memory complainis are considered., then the
pattern of these complaints ut three years after
treatment was clearly of the *amnesic type’. One way of
understanding how such complaints could occur long
after ECT is to suppose that they are based on the
cxperience of amnesia initially associated with ECT
and reflect a pemisting, and perhaps altogether
patural, tendency to question whether memory func-
tions have fully recovered.

Thirdly, the findings with the time line at three years
after treatment (RA = six months, AA = two months)
suggest that reports of memory problems may be
veridical, in that they can refer 10 a gap of several
months around the time of treatment. A similur
interpretation of memory complaints has been sug-
gested by Freeman and Kendell (1980). The estimate
of AA obtained here matches rather well estimates of
the duration of AA oblained with formal tests (cf.
Squire, 1982; Frecman and Kendell, 1980 and
references therein). The estimate of six months' RA,
bowever, may have been influenced to some degree by
the carlier effects of depression, since nearly the same
estimate (five months) was obtained even before
ireatment. Importantly, the data from the time lines
(Fig 3) suggest that memory complaints long after
bilateral ECT are usually not complaints aboul new
learning capacity or complaints about memory for the
recent past. .

We cannol determine whether these three factors
are the only ones that deserve consideration or. if so,
how they should be weighted. It does scem worth
emphiasizing, however, that the available data provide
00 basis for supposing that ECT is associated with

a permanent loss of memory functions. beyond whal is
represented by the time line data: i.c. an RA of abuut
six months and an AA of two months. At the same
ume. even this degree of amnesia is substantial and is
ol concern to many patients. Right unilateral ECT is
considered 1o be as therapeutically ellective as bi-
lateral ECT (D'Elia and Raotma, 1975; Sirdmgren,
1973: but see discussion by Abrams, 1982); yet unilat-
cral ECT is assuciated with markedly less memory

imparment (Squire and Slater, 1978; Reichert et al,

1976: Fromholt ¢ al, 1973). The present study
indicates that the effects of right unilateral ECT on
memory are also of less concern 10 persons who receive
the treatment. This information should be uselul in
counsclling paticnls about the risks and benelits of
ECT und in reaching informed choices aboul possible
allernative treatments.
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