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and Bilateral Electroconvulsive Therapy

Long-term Follow-up
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e Memory for past events was assessed in 43 patients who had
been prescribed bilateral electroconvulsive therapy (ECT) for
relief of depressive illness. Four memory tests of personal or
public events were administered before ECT, shortly after the
fifth treatment, one week after completion of treatment, and
about seven months later. The results indicated that ECT can
initially disrupt recall of events that occurred many years pre-
viously, but recovery of these memories was virtually complete
by seven months after treatment. It was also clear that persisting
memory loss for information acquired only a few days before
treatment can occur. For information acquired one to two years
prior to treatment, recovery was substantial, but the results
suggested that some memory problems might persist for events
that occurred during this time period.

(Arch Gen Psychiatry 38:89-95, 1981)

lectroconvulsive therapy (ECT) is considered one of
the most effective treatments for relief of depressive
illness.»* The memory impairment associated with ECT
has long been recognized as its major side effect, and
several reviews of ECT and memory loss are available.>-
Memory dysfunction is greater after bilateral ECT than
after right unilateral ECT,” wanes gradually after each
treatment,® and is cumulative across treatments.®° As
measured by tests of the capacity to learn new material,
memory functions gradually improve after treatment is
completed.s'12 In a recent study, performance was normal
at six to nine months after bilateral or unilateral ECT on
five different tests of the capacity to learn new materi-
al.»

However, it is possible that tests of remote memory
could reveal persisting effects of ECT not detected by tests
of the ability to learn new material. For example, in their
classic study of traumatic amnesia, Russell and Nathan'
noted that memory for pretrauma events could still be
recovering after the capacity to learn new material had
recovered to normal levels. Electroconvulsive therapy can
affect memory for events that occurred years before
treatment,’s-"" but objective tests of remote memory have
rarely been administered long after ECT to determine the
rate and extent of recovery. To our knowledge, only one
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study has prospectively followed up the effects of ECT.on
memory for the before-ECT period.’ In this study, a defect
in memory for autobiographical material was observed ten
to 14 weeks after a course of bilateral ECT (mean, 17
treatments), but tests were not conducted to determine if
this defect was reversible.

The present study investigated memory for past events
on four occasions: before ECT, shortly after the fifth
treatment, one week after the completion of treatment,
and about seven months after treatment. Assessment of
memory was conducted on each occasion with four differ-
ent tests of remote memory that asked about personal or
public events from the before-ECT period.

SUBJECTS AND METHODS

Four groups were constructed from a total of 43 psychiatric
inpatients who had been prescribed a course of bilateral ECT at
one of five local hospitals (Table). For group 4, a control group of
seven psychiatric inpatients was included. For the ECT patients,
the diagnoses recorded on admission by the patients’ psychiatrists
were severe depression (24 patients; this category included desig-
nations of psychotic depression, involutional melancholia, and
primary affective disorder); manic-depressive psychosis, de-
pressed phase (11 patients); depressive neurosis (six patients);
schizoaffective disorder (one patient); and hysterical neurosis (one
patient). For the control patients, the diagnoses were severe
depression (five patients) and depressive neurosis (two patients).
None of the patients in the control group was receiving ECT and
none had received ECT in the past.

Patients with neurologic disorders, schizophrenia, or depression
secondary to alcoholism or drug abuse were excluded. Twelve of
the 43 patients had received ECT before, but none had received
ECT within the previous 12 months. Decisions regarding the
number of treatments and the prescription of psychotropic drugs
during and after the course of ECT were made by the individual
psychiatrists.

Electroconvulsive therapy was administered three times a week
on alternate days after medication with atropine sulfate, metho-
hexital sodium, and succinylcholine chloride. Treatments were
given with 140 to 170 V (mean, 1522 = 1.9 V) for 0.5 to 1.0 s;
electrode placement was bitemporal. In all cases, the attending
physician reported that the current produced a grand mal sei-
zure.

Test 1: Public-Events Recognition

This test has been described in detail previously.*** A multiple-
choice test of 50 items was prepared in three equivalent forms that
asked questions about persons, places, or events that were in the
news during the 1950s, 1960s, or 1970s. Each form contained 18
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Subjects and Memory Tests
Age, yr, No. of Treatments,
Group Test* N Mean (Range) Sex Mean (Range)
1 1. Recognition of public events, 1950- 15 43.3(28-65) 12F,3 M 9.1(5-13)
1975
2 2. Recall of public events, 1950-1975 10 40.9(27-64) 10F,0 M 13.6(5-21)
3 3. Detailed recall of former television 18t 42.1(23-62) 12F,6 M 9.8(5-21)
programs, 1967-1974
4 4. Recall of personal memories, 1925- 10% 41.8(26-64) 8F,2M 9.4(6-13)
1974
4 4. Recall of personal memories, 1925- 7 41.0(24-55) 5F,2M
(Control group) 1974

*Patients were tested before electroconvulsive therapy (ECT), shortly after the fifth treatment, one week after ECT, and seven months after ECT.

¥Two of these patients also took test 2.
iEight of these patients also took test 1.

questions about the 1950s, 16 about the 1960s, and 16 about the
1970s.. During 1974 and 1975, 15 patients completed one form of
test 1 oné'day before the first treatment, a second form one hour
after the fifth treatment, and a third form one week after the
completion of the treatment series (mean, 9.1 treatments; range,
five to 13 treatments). The order of administration of the three
forms was counterbalanced across subjects. Approximately seven
months later (mean, 6.6 months), all three forms of the test were
administered to the same 15 persons.

Test 2: Public-Events Recall

From the 150 questions on test 1, a representative subset of 74
questions was selected to form test 2, as described previously.”
The wording of the questions was altered so that memory could be
tested by recall rather than by multiple-choice. Two equivalent
forms were prepared, each with 37 questions (12 for the 1950s, 12
for the 1960s, and 13 for the 1970s). During 1975 and 1976, ten
patients received one form of test 2 one day before the treatment
and the other form one hour after the fifth treatment. The order
of administration of the two forms was counterbalanced. The
same ten patients also received both forms of the test one week
after treatment (mean, 13.6 treatments; range, five to 21 treat-
ments) and again approximately seven months after treatment
(mean, 6.9 months).

Test 3: Recall of Television Programs

Methods for constructing tests based on former, one-season
television programs have been reported previously.'**** These
tests were originally designed to permit an equivalent sampling of
events from different time periods. The test used here involved 25
former television programs that were broadcasted for only one
season from 1967 through 1974. Popular exposure to programs
selected from three different time periods (1967 to 1968, N = §&;
1970, N = 7; and 1973 to 1974, N = 10) was estimated by the
following viewing data provided by the A. C. Nielsen Co. From
1967 to 1974, the percentage of American households having a
television set rose only slightly, from 94% to 97%. In American
households having a television set, the percentage of time spent
watching prime-time television did not vary from year to year by
more than 2% during the period 1967 to 1974. Individual Nielsen
ratings, which were provided for all of the programs in the test,
indicated that the popularity of the programs selected from each
time period had been quite similar (F = 1.1, df = 2,22, P> .3).

During 1975 and 1976, 18 patients were tested. At the time the
test was administered, the three groups of programs used in the
test had broadecast approximately one to three years, three to six
years, and seven to nine years previously. Patients were given the
name of each program and then were asked to tell about the plot,
characters, and actors’ names as well as about details of episodes
that they could remember. The order of the programs on the test
was random with respect to the time period that they were taken
from. Responses were recorded, transcribed, and scored according
to how many accurate details could be recalled. Trained raters
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have been shown to be highly reliable in scoring such interviews
and to vary less than 10% from each other in their judgment of the
number of facts produced.® This test was administered before the
first treatment, one to two hours after the fifth treatment, one
week after the final treatment (mean, 9.8 treatments; range, five
to 21 treatments), and approximately seven months after the
completion of treatment (mean, 7.4 months).

Test 4: Recall of Personal Events

This test was based on the pioneering studies by Janis and Janis
and Astrachan that concerned ECT and memory for autobio-
graphical material.'*** Prior to ECT, patients were asked a series
of questions designed to elicit detailed recall of personal memories
and public events that had occurred in the recent and remote past.
The questions asked patients to recall (1) the appearance of their
elementary school, (2) the names of elementary-school classmates,
(3) the names of schoolteachers, (4) the names of high-school
classmates, (5) events of the day that President Kennedy was
assassinated, (6) details about nine former television programs
that were broadcasted for two years beginning in the period from
1960 to 1970, (7) details about their most recent job, (8) events and
names associated with the Watergate scandal, (9) events of the
day from the Christmas before last (1973), and (10) events of the
day on which they had come to the hospital for the present
admission. Responses to these interviews were recorded on tape,
transcribed, and scored according to how many accurate details
could be recalled, as was just described for test 3.

During 1975, these questions were given to ten patients, eight of
whom also took test 1. Testing occurred on three occasions: before
ECT, shortly after ECT, and about seven months (mean, 7.1
months) after the completion of treatment (mean, 9.4 treatments;
range, six to 13 treatments). For six patients, the second testing
occasion was scheduled one week after the completion of treat-
ment; the remaining four were tested six to ten hours after the
fifth treatment in the series. Results from these two test times
were quite similar and they were combined to demonstrate the
short-term effects of ECT. A control group (N = 7) of psychiatric
inpatients who were not receiving ECT was also tested on three
occasions. The average interval between their first and second
tests was four weeks. The average interval between their second
and third tests was 7.3 months.

Previous studies of remote memory and ECT have indicated
that memories acquired a few years prior to ECT can be lost
without the disturbance of older memories.'*'" Accordingly, for
scoring purposes the first six questions were considered to be
questions about the remote past. These questions concerned
events that had occurred at least three years previously and an
average of 24 years previously. The last three questions were
about the more recent past. Thus, the eighth question concerned
events from the time of the Watergate burglary in June 1972 to
about the time of President Nixon's resignation in August 1974.
For patients in this study, these events were six to 37 months old
at the time of ECT. Of course, some knowledge of this material
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Fig 1.—Remote memory for public events that occurred from 1950
to 1975 was assessed by a four-alternative multiple-choice test
(N = 15). Four tests were given in 1974 and 1875: before
electroconvulsive therapy (ECT), after fifth treatment, one week
after ECT, and seven months after ECT.

50" /A
7 months s
5 22
m -
N 40 | week ///
ac
[e}
(&)
— 30
Z
11
&
w 20
a
IOt

U

1 1 1.
1970 1960 1950
DECADE EVENT OCCURRED
Fig 2.—Remote memory for public events that occurred between
1950 and 1975 was assessed by a recall test (N = 10). Four tests
were given in 1975 and 1976: before electroconvulsive therapy

(ECT), after fifth treatment, one week after ECT, and seven
months after ECT.

could have been based on even more recent events since news
coverage of Watergate personalities continued to some extent
during 1975. The ninth question (Christmas 1973) concerned
events that were 14 to 19 months old at the time of ECT. The tenth
question (hospital admission day) concerned events that were two
to 36 days old (mean, 11 days) at the time of ECT. Finally, the
seventh question (most recent job) involved events that were
recent for some patients and remote for others. Accordingly,
results for the seventh question were excluded when remote
memory and recent memory were considered separately, as will be
discussed. ,

To score test 4, we used the total number of details elicited by
the first interview as the before-ECT score. The scores for shortly
after ECT and seven months after ECT were the total number of
details elicited by the second and third interviews, respectively.
These scores included details that had already been recalled during
the first interview and also details that were elicited for the first
time during the second or third interviews. When information
recalled during the first interview was not spontaneously recalled
in later interviews, patients were prompted with the omitted
information and were asked whether it was familiar to them.
Details recalled after this reminding procedure were scored as
“reminded” and those still not recalled after reminding were
scored as “omitted.”
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Fig 3.—~Number of facts recalled about former television programs
as function of how long prior to electroconvulsive therapy (ECT)
programs were broadcasted. Scores are means of four tests
(before ECT, after fifth treatment, one week after ECT, and
several months after ECT) (N = 18).

Repeated Testing

Since subjects took the same forms of tests 1 through 4 on two or
more occasions, we considered that performance might noticeably
improve with repeated exposure to the same test material, partic-
ularly when only one or two weeks separated the testing sessions.
To test this possibility, we gave tests 1 and 2 to control subjects
(N = 10 for each test) on two occasions about two weeks apart.
Performance was slightly improved on the second testing session
{8.7% for test 1 and 8.0% for test 2). It seems unlikely that patients
receiving ECT could have benefited by repeated testing, even to
this small degree, since patients receiving ECT generally did not
remember having taken the tests previously. To the extent that
they did remember the tests, repeated testing would result in a
slight underestimate of memory dysfunction shortly after ECT.

We also considered that patients receiving ECT might remem-
ber the tests taken one week after ECT well enough to affect their
performance at the long-term follow-up six or seven months later.
However, results for test 4, which will be described, indicated that
even control patients did not exhibit a measurable influence of
prior testing on performance at follow-up. Taken together, these
considerations suggested that repeated testing exerted a negligi-
ble effect on the results and should not complicate their interpre-
tation.

RESULTS
Test 1: Public-Events Recognition

Figure 1 shows the performance of patients who took the
public-events recognition test. A 4 X 3 analysis of vari-
ance with repeated measures® revealed a significant effect
of test time (F = 4.0, df = 3,42, P < .02). The Tukey test
for individual comparisons* indicated that performance
was significantly impaired shortly after the fifth ECT
(P < .01) and was still impaired one week after ECT
(P < .05). Seven months after ECT, performance was
significantly better than after the fifth ECT (P < .01) and
not measurably different from before ECT (P > .3).
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Fig 4.—Number of details recalled before electroconvulsive ther-
apy (ECT), one to seven days after ECT, and at seven-month
follow-up by patients in an interview about personal events that
occurred from one week to 20 years previously. Contro) patients
were tested at equivalent intervals.

Test 2: Public-Events Recall

Figure 2 shows the performance of patients who took the
public-events recall test. A 4 X 3 analysis of variance
showed a significant effect of test time on remote-memory
scores (F' = 1.2, df = 3,27, P < .01). Performance was sig-
nificantly impaired shortly after ECT (P < .01) and had
largely recovered by one week after ECT. One week after
ECT, remote-memory scores were not significantly differ-
ent from before ECT (P > .3), although scores for the
1970-1975 time period were still somewhat below the
before-ECT level. By seven months after ECT, no defect in
recall remained and performance was slightly better than
before ECT.

Test 3: Recall of Television Programs

Figure 3 shows the performance of patients who took the
television test. A 4 X 3 analysis- of variance showed a
significant interaction of test time and time period
(F =53, df = 6,102, P < .01). This interaction reflected
the finding that ECT selectively affected recall of events
that occurred one to two years prior to ECT without
affecting recall of events that occurred prior to that time.
For the 1973-1974 time period, recall was significantly
affected shortly after ECT (P < .01). By one week after
ECT, some recovery had occurred and the score for the
1973-1974 time period was between the before-ECT and
after-ECT scores. By seven months after ECT, the ability
to recall events from the 1973-1974 time period had recov-
ered further and performance was significantly better
than after the fifth ECT (P < .05) and not measurably
different from before ECT (P > .3).
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Fig 6.—Number of facts about three recent events recalled by patients receiving
electroconvuisive therapy (ECT) (N = 10, dotted line) and control patients (N = 7, solid
line). Testing occurred before ECT, one to seven days after ECT, and at seven-month
follow-up. At time of first test, events were about one to 37 months old (Watergate), 14 to
19 months old (Christmas [Xmas] 1973), and two to 36 days oid (mean, 11 days) (hospital

arrival).
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Test 4: Recall of Personal Events

Figure 4 shows the scores of ten patients who received
ECT and seven control patients on the ten interview
questions about past events. For this test, medians have
been used to describe the performance of the two groups.
Before ECT, the patients receiving ECT and the control
patients (who were not scheduled for ECT) recalled about
the same number of details (patients receiving ECT, 58
details; control patients, 62 details; P > .2). Shortly after
ECT, the patients who had ECT recalled significantly
fewer details than they had recalled originally (568 vs 43,
P < .05). Control patients, who were tested after an equiv-
alent interval, recalled a greater number of details than
they had recalled originally (62 vs 74, P < .05). This
increase in recall by control patients apparently reflected a
facilitatory effect of the first interview on subsequent
recall. Thus, because they had the experience of recalling
information-about past events during the-first interview,
control patients were later able to recall most of this
material (ie, 89% of previously recalled details) and to add
more material. By contrast, after ECT, the patients
treated with ECT recalled only 64% of the details from
their first interview and recalled little additional informa-
tion. Note that if ECT had caused memory loss for only the
first interview itself, then the total after-ECT score should
have been about the same as the before-ECT score. Since
recall was significantly poorer after ECT than before, ECT
clearly produced a loss of memory for past events.

During the third interview several months later, both
control patients and patients treated with ECT recalled
about the same number of details that had been recalled
originally (P > .2), and the scores of control patients and
patients treated with ECT were not significantly different
from each other (P> .2). Thus, when all ten interview
questions were considered together, persistent effects of
ECT on memory were not observed.

Figure 5 shows scores separately for six questions
concerning remote events and for three guestions concern-
ing more recent events that occurred from one week to
about three years before ECT. Memory for remote events
(Fig 5, left) was slightly poorer shortly after ECT than
before, but this difference was not significant (P> .1);
seven months after ECT, performance was close to the
before-ECT level (40 vs 42). By contrast, memory for more
recent events (Fig 5, right) was markedly affected by ECT,
and this deficit was still present seven months later (before
ECT, 15.5 details; shortly after ECT, 5.5 details; seven
months after ECT, eight details; before-ECT score vs
follow-up score, P < .01). Thus, when the three questions
about more recent events were considered alone, long-
lasting effects of ECT on memory could be observed.

To evaluate further this long-term effect of ECT, the
results for each of the three questions about recent events
were examined separately. Figure 6 shows that persisting
memory loss for the day of hospital admission, which was
two to 36 days prior to ECT, accounted for much of the
evidence for the long-lasting effects of ECT. Seven months
after ECT, recall was poorer about this event than it was
before ECT (P < .05). In addition, the follow-up score for
the group treated with ECT was significantly lower than
the corresponding score of the control group (P < .02).
Figure 6 also shows that some memory loss seemed to
persist for events of the Watergate scandal. Seven months
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after ECT, patients recalled fewer details about Watergate
than they had recalled before ECT (five details before ECT
vs two details long after ECT, P < .05). Finally, Fig 6
shows that ECT patients experienced no lasting memory
loss for events of the Christmas before last (six details
before ECT vs five details long after ECT, P > .2).

Test 4: The Reminding Procedure

During the first interview, a total of 599 details were
recalled by the ten patients who received ECT and 498
details were recalled by the seven control patients. During
the second and third interviews, none of the patients
treated with ECT or the control patients recalled sponta-
neously all of the information that had been recalled
previously. Whenever previously recalled information was
omitted, this information was presented to the patients
and they were asked if it was familiar (see the “Subjects
and Methods” section). During ‘the second interview,
patients receiving ECT needed significantly more
reminders than did control patients (median, 13 vs six
reminders, P < .02). During the third interview six months
later, patients receiving ECT needed reminders just as
often as control patients (median, 7.5 vs 7.0 reminders,
P> 2).

In most cases, patients recognized previously recalled
information as familiar when given a reminder about it.
For control patients, the reminding procedure was effec-
tive 100% of the time. For patients treated with ECT, the
reminding procedure was effective 71% of the time. Con-
sidering all ten patients treated with ECT together, the
reminder failed to elicit recognition on 120 occasions: 51
times shortly after ECT and 69 times long after ECT. Of
these, 53% (25/51 and 38/69) involved failures to recognize
previously recalled information about the day of hospital
admission. That is, about half of the time that prompting
did not elicit recognition of previously recalled informa-
tion, the apparently forgotten material involved events
that had occurred just a few days before treatment. This
observation agrees with the results for free recall obtained
from the period immediately prior to ECT (Fig 6, bottom),
and suggests that events that occur in this time period can

“be lost from memory for a long time after treatment. Of

the remaining occasions long after ECT when prompting
failed to elicit recognition of previously recalled informa-
tion, the circumstances were as follows: failure to recognize
events from the Watergate and Christmas questions (13
occasions, three patients) and failure to recognize remote
events (18 occasions, five patients).

It is clear that failure to recognize material when
reminders were provided was considerably more frequent
for recent events than for more remote events. Another
way of making this point is to note that after prompting,
patients receiving ECT failed to recognize a median of 4.5
events from the questions concerning the day of hospital
admission, Watergate, and Christmas 1973 and a median of
only 0.5 remote events (P < .01). Of the recent events, most
of the recognition failures involved events of hospital
admission day (median, 3.5 events). Taken together, the
results from test 4 confirm and extend the observations of
Janis.'** Long-lasting, relatively subtle amnesias can
occur after a course of eight to nine bilateral electroconvul-
sive treatments. These amnesias most prominently involve
the period just prior to treatment.
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COMMENT

This investigation was planned to assess how bilateral
ECT affects memory for events that occurred before
treatment. Four memory tests were administered before
ECT, shortly after ECT, and several months after ECT.
During the first week after treatment, memory dysfunc-
tion extended to events that occurred many years previous-
ly, and information acquired one week to two years prior to
treatment was affected by ECT to a greater extent than
information acquired many years before. Between one
week and seven months after the completion of treatment,
marked recovery of memory occurred. Recovery appeared
to be substantially complete for information acquired
many years previously (Fig 1 and 2). Recovery was also
complete for some information that had presumably been
acquired up to two years prior to treatment (Fig 3 and 6,
center), although the results raised the possibility that
recovery of some information acquired during this time
period might be incomplete (Fig 6, top). Memory loss
persisted for events that had occurred only a few days prior
to treatment (Fig 6, bottom).

Depression

We cannot exclude the possibility that the fate of
memories acquired just prior to ECT might have been
influenced in part by the affective state of the patients
prior to ECT. For example, patients in group 4 who were
about to receive ECT could have been more depressed than
control patients who were not scheduled for ECT and
might therefore have acquired the details of the day of
hospital admission (Fig 6, bottom) less efficiently than
control patients. This possibility seems unlikely because
before ECT the two groups of patients recalled nearly the
same number of details about the day of hospital admis-
sion.. Another reason for thinking that memory loss for
past events after ECT was not strongly influenced by the
length or severity of depressive illness is that retrograde
amnesia after ECT varied from two years in one study' to
about seven years in another study'® depending simply on
the memory test that was used and not on the nature of the
illness. In addition, the finding here that memory loss was
worse for events just before ECT than for events long
before ECT is entirely consistent with findings from the
study of head trauma!* and from studies of convulsive
stimulation in experimental animals® where the affective
status of the subjects could not have contributed to amne-
sia. Nevertheless, until additional studies are done in which
ECT and control groups are equated for length and sever-
ity of illness, it will be difficult to exclude the possibility
that memory loss for past events after ECT might have
some relationship to the depression that preceded ECT.

We also considered that persisting or remitting depres-
sive illness might have influenced the memory-test scores
obtained at follow-up. Whereas it is clear that depression
can adversely affect performance on tests of ability to
learn new material,***" depression seems to have much less
effect on the recall of past memories. In two previous
studies, depressed psychiatric inpatients who were sched-
uled to begin a prescribed course of ECT scored as well on
remote-memory tests as did their control groups.'>'” There-
fore, it seems unlikely that the memory-test scores
obtained at follow-up were influenced by the affective
state of the patients at the time of the test.

Psychotropic Drugs

We next considered that psychotropic drugs prescribed
in addition to ECT might have influenced memory-test
scores. We therefore compared results for patients who had
been prescribed therapeutic doses of psychotropic drugs
during their course of ECT (N = 23) with results for
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patients who either had not been prescribed drugs (N = 8)
or who had been prescribed drugs at doses below thera-
peutic levels (N = 12). Accordingly, scores on tests 1
through 4 were converted to z scores, and ¢ tests were used
to compare group scores before ECT, shortly after ECT,
and seven months after ECT. The ten patients who took
more than one test were assigned the average of their z
scores. For all test occasions before and after ECT, the 23
patients who were prescribed therapeutic doses of drugs
performed nearly the same as the eight patients who were
not prescribed drugs and also about the same as the 12
patients who were prescribed low doses of drugs (¢ < 1.1,
P> 3 for all tests).

We also examined separately the results for test 4 (three
questions about recent events) since these questions pro-
vided the only evidence for long-lasting effects of ECT on
memory. Five of the ten patients who took this test had
been prescribed therapeutic doses of drugs during their
course of ECT and five had not. These two groups of
patients did not differ from each other on any test occasion
either before or after ECT (P > .3).

Finally, we considered that psychotropic drugs pre-
scribed at the time of follow-up several months after ECT
might have influenced the follow-up test scores. At follow-
up, 28 patients were receiving therapeutic doses of pre-
scribed psychotropic drugs, six were receiving drugs at
doses below therapeutic levels, and nine were not receiving
drugs. Patients who received therapeutic doses of drugs
performed somewhat more poorly across all tests than
patients who received low doses of drugs or no drugs
(t = 1.9, P < .1). However, on the only test that provided
evidence for long-lasting effects of ECT (test 4, three
questions about recent events), patients who received
therapeutic doses of drugs actually scored somewhat high-
er than the other patients (median, eight vs five facts
recalled). Taken together, these analyses suggest that
psychotropic medication did not contribute to memory
problems.

Autobiographical Memory

Part of the objective of the present study was to assess
memory functions before and after ECT by the methods
originally used by Janis.'*** Janis assessed memory for
autobiographical material before bilateral ECT and again
four weeks*! or ten to 14 weeks' after a course of about 20
treatments. In these studies, patients frequently failed to
recall material during the second test that had been
recalled spontaneously before ECT. This material was
sometimes not recognized even when memory cues were
provided by the interviewer to elicit the missing informa-
tion. When patients were able to provide an answer, those
who had received ECT took longer than control patients to
bring their answer to mind and their answers contained
fewer details. It was concluded that ECT produced subtle
disturbances in recall that long outlasted the temporarily
confused state.

These studies are unique in the literature of ECT and
memory loss because they suggest that long-lasting, albeit
subtle, defects in memory can occur after a course of ECT.
In our study of memory for autobiographical material (test
4), we sought to replicate these observations and to ask
three additional questions. (1) Are long-lasting memory
defects present after a course of the eight or nine bilateral
treatments, the average number typically used to relieve
depressive symptoms according to contemporary psychiat-
ric practice? (2) In the earlier studies, instances of amnesia
were still present at the longest follow-up time, 14 to 18
weeks after ECT."* Are these defects in recall still present
several months after ECT? (8) If there is persistent
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amnesia, to what time period does the forgotten informa-
tion belong? That is, does it involve the remote past or is it
limited to more recent time periods?

The results of test 4 indicated that memory tests of
autobiographical material can be a sensitive technique for
assessing amnesia after ECT. Amnesia for events that had
occurred before treatment was demonstrated, and this
amnesia long outlasted the temporarily confused state.
However, the seven-month follow-up indicated that memo-
ry had substantially recovered for events that had occurred
long before treatment. Strong evidence for persistent
memory loss was limited to events that had occurred a few
days or weeks prior to treatment.

It is not clear how to best interpret the finding that
patients who received ECT occasionally failed, even with
prompts, to remember information that presumably had
been learned long ago. We did not expect that at seven
months after treatment patients who received ECT should
ever have difficulty recognizing previously recalled infor-
mation about remote events since the results from all four
tests indicated that remote memory had fully recovered by
this time. Yet, the results of the reminding procedure were
that at seven months after ECT, five of the ten patients
occasionally denied recognizing material about remote
events that they had recalled spontaneously before ECT.
By contrast, the seven control patients never failed to
recognize information that they had spontaneously
recalled during the first interview.

Although these results raise the possibility that persis-
tent, subtle defects in memory after ECT can extend to
remote memory in some patients, this conclusion cannot be
a strong one. It is possible that patients who received ECT
were less willing than control patients to acknowledge that
a prompt was familiar. Alternatively, since material
recalled during the autobiographical interviews was not
corroborated, it is possible that during the first interview
patients who received ECT made more errors in recall than
control patients. Subsequently, they would not recall this

material spontaneously and, because they had amnesia for
the first interview, they would not recognize the
reminders.

All of the conclusions just presented are limited, of
course, to patients who receive an average of about nine
bilateral treatments, and they in no way rule out the
possibility that more severe or long-lasting cognitive
impairment might result from a longer course of bilateral
ECT (eg, more than 50 treatments®***). These conclusions
also apply only to bilateral ECT. Unilateral, nondominant
ECT is known to be associated with less anterograde
amnesia than bilateral ECT.*" Although objective tests of
memory for past events have rarely been given to patients
receiving unilateral ECT, the available evidence suggests
that unilateral treatment is associated with considerably-
less retrograde amnesia than bilateral treatment.'>*

To summarize, memory functions were assessed before
and on three different occasions after ECT with four tests
of memory that asked about personal and public events
from the period before ECT. The results lead to the
following general conclusions about ECT and memory loss:
(1) memory for remote events that occurred many years
previously can initially be disrupted by bilateral ECT, but
memory for these events appears to be fully recovered
seven months later; (2) memory loss for events that
occurred only a few days before treatment persisted; and
(3) memory for events that occurred during the period one
month to two years before treatment was also vulnerable
to ECT. Whereas it is clear that recovery of many of these
memories can be substantially complete, the results raise
the possibility that persisting loss might occur for some
memories formed during this time period.
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