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Abstract: Retrograde amnesia following electroconvulsive therapy
(ECT) is a major concern for both patients and clinicians. In contemporary
ECT research, retrograde autobiographical amnesia (RAA) is commonly
measured with instruments assessing autobiographical memory (AM)
consistency over time. However, normal AM recall loses in consistency
with the passage of time, and time has a differential effect on stability of
personal memories. In addition, experiencing depression is associated with
a decreased ability to recall specific AMs, and this difficulty may persist in
the euthymic phase of recurrent depression. Despite these scientific facts,
relatively few attempts have been made to accurately measure the specific
effect of ECT on AM independent of both normal and mood-associated
forgetting over time. This major gap in our knowledge prevents us at
present from objectively quantifying the nature and extent of RAA asso-
ciated with ECT. In turn, this hinders our identifying and implementing
strategies for prevention or remediation of AM deficits. The present article
aims to provide an up-to-date review and historical perspective of this
major methodological conundrum for ECT research, highlight current
issues in retrograde amnesia assessment following ECT, and propose
directions for future studies. In conclusion, we suggest methods to reliably
and specifically measure the extent and progression over time of ECT-
associated RAA independently from persistent depressive symptoms’
contribution and normal loss in AM consistency over time.
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Retrograde amnesia is undoubtedly the one adverse effect of
electroconvulsive therapy (ECT) that raises the most promi-

nent concerns and thus may be the main reason limiting ECT
use.1,2 Retrograde amnesia here refers to difficulties, following a
course of ECT, in retrieving memories of events or facts acquired
before commencing the treatment.3 A systematic review of
patients’ perspective on ECT revealed that their memory loss
complaints relate mostly to personal or autobiographical memory
(AM).1 Autobiographical memory is an essential component of
human memory as it allows the maintenance of one’s past, which
represents an important basis of one’s identity and continuity.4

Consolidation and retrieval of personal memories are dy-
namic processes that change over time, resulting in AM

continuously being constructed and reconstructed.5Y7 Develop-
ing an accurate assessment tool for AM represents a significant
methodological challenge as, by definition, the concept mea-
sured is widely dependent on individual variables (eg, affective
valence of an event, age of acquisition, degree of rehearsal, etc).
Depression itself is associated with AM disturbances, some of
which may persist during the remitted phase of the illness (for a
review, see Bergouignan et al8). Retrograde autobiographical
amnesia (RAA) following ECT is a major concern for both patients
and clinicians.1,9 However, since Squire and colleagues’10 seminal
study in depression, relatively few attempts have been made to ac-
curately measure the specific effect of ECTon AM independent of
both normal and mood-associated changes over time. This major
gap in our knowledge inhibits at present the scientific process of
objectively quantifying the extent and specifying the nature of RAA
associated with ECT and thus from identifying and implementing
preventive or remedial strategies.

We seek here to provide an up-to-date review of this major
methodological issue for ECT research and propose directions
for future studies. The present article specifically aims to:
1. summarize generally shared knowledge regarding normal

AM function and how it is affected by depression;
2. draw a historical perspective on the development of AM

assessment in the ECT literature that has progressed inde-
pendently from other advances in AM assessment, namely,
neuropsychology of health, depression, and the injured
brain; and

3. highlight current issues regarding common AM measures
used in ECT research that represent a major challenge for
current ECT practice.

AUTOBIOGRAPHICAL MEMORY IN
HEALTH AND DEPRESSION

Autobiographical Memory Types and
Effect of Time

The distinction between semantic and episodic components
is a largely accepted view of AM organization.7,11 The seman-
tic component consists of general, decontextualized information
about one’s past (eg, occupational background, names of siblings),
whereas the episodic component comprises memories of specific
events situated in space and time (eg, what I did in the morning of
the first day of my current job; what I saw in the airport waiting
area just before taking off for New York last Wednesday).

Twomajor consistent findings have emerged from studies on
the effects of time upon AM function. First, distribution of epi-
sodic memories across the life span reveals that AMs from late
adolescence and early adulthood have the greatest survival and are
the most vividly detailed; this is conceptualized as the ‘‘reminis-
cence bump.’’12 Second, with the passage of time and repetition of
similar events, or repeated retrieval of the same personal infor-
mation (eg, a close relative’s birthday, address of one’s first
workplace), there is a progressive transition from episodic to
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semantic AM.6,13 Another postulated effect of time on AMs is the
‘‘recency effect,’’ which proposes that free recall of specific per-
sonal memories results in preferential retrieval of events that oc-
curred in the last few years as opposed to events from the more
distant past. However, this theory is controversial because this
preferential retrieval may be dependent on the assessment method
used.14 For example, if a person is required to produce an AM in
relation to a cue word, such as ‘‘vacation’’ or ‘‘movie,’’ he/she can
spontaneously recall more events from a recent past, such as last
vacation or last movie seen, resulting in a demonstration of a re-
cency effect. However, if a person is constrained to produce a
given number of AMs from each given specific period, such as
childhood, young adulthood, last 5 years, the AM recall speci-
ficity might be equivalent across the time periods, resulting in
absence of a demonstrable recency effect.

Consistency of Autobiographical
Memory Retrieval

Despite their importance in preserving the temporal order
of events in one’s AM, episodic memories are not enduring in
long-term accessible memory.15 Many events from a given day
can be recalled at the end of that day. However, as the retention
interval increases, access to the majority, if not all, of these
specific memories is rapidly lost. For example, few episodic
AMs can be recalled, even of a distinctive day, at a retention
interval of 1 week and of a routine day virtually none.15

Moreover, research from the last 15 to 20 years suggests that
even when successfully recalled, these AMs tend to lose con-
sistency over time.5,16Y18

Autobiographical memory consistency is usually measured
through a test-retest procedure and quantified in terms of per-
centage of coherent responses over time.17 Information regarding
the same AMs is collected either at 2 time points, to calculate 1
time-interval consistency equal to (time 2 / time1) � 100 or at 3
time points, to calculate 3 time-interval consistencies, that is (time
2 / time 1)� 100; (time 3 / time 1)� 100; and (time 3 / time 2)�
100. Studies that use the one time-interval consistency typically
compare 2 groups of participants or 2 types of AMs on percentage
consistency. For example, Anderson et al16 showed that, over a
2-month interval, older healthy participants (mean age, 72 years)
lost significantly less in consistency than did younger (mean
age, 28 years) participants: 30% versus 42%, respectively. An
example of AM-type comparison is the demonstration of dif-
ference between 21% loss in consistency on recognition of per-
sonal events versus 38% loss in consistency in recognition of
associated thoughts over 7 months.19 Studies that have assessed
3 time-interval consistencies reliably find a substantial amount
of loss in consistency between time 1 and time 2 (eg, 28% over
1 week,20 40% loss over 3 months21), but a relatively negligible
amount of such loss between time 2 and time 3 (eg, 22% when
times 2 and 3 are at 5 and 12 months’ follow-up17; 13% when
times 2 and 3 are, respectively, at 3 and 12 months21). These
results cannot be explained only by a practice effect. In fact,
Talarico and Rubin22 observed a 27% loss in consistency in
healthy volunteers retested 6 weeks after an initial recall of the
same specific AM events and, in a different group, a 31% loss
when this reassessment was undertaken 7 months later.

In brief, the existing literature suggests that 28% to 40%
AM consistency loss is to be expected within the first 1 week to
3 months after initial AM retrieval, and then consistency
appears relatively stable, at least for up to 1 year. Several
researchers have proposed that the amount of loss of consis-
tency is dependent on the type of evoked AM. For example,
details regarding time and location of a specific event are more

consistently recalled than information regarding participants’
activity during the event.23,24

Overgeneral Autobiographical Memory
in Depression

Autobiographical memory is crucial for maintaining per-
sonal identity across the life span and therefore is important for
preserving mental health and quality of everyday functioning.25

Thus, use of standardized instruments to measure AM function
is essential in neuropsychiatry research. However, this is only a
relatively recent concern when compared with traditional and
more generally accepted assessments of anterograde memory.26

Studies of AM in depression have mainly used the Autobio-
graphical Memory Test created by Williams and Broadbent.27

This test uses a cue-word technique where the patient is re-
quired to describe a specific AM that happened in a particular
time and place, within less than 24 hours, in response to a given
cue word (eg, work, sea, etc).

In depression, the most consistent finding of AM research
using this instrument is overgeneral retrieval.28Y30 The AM re-
call of patients with depression comprises primarily personal
semantic facts (general knowledge regarding oneself ), extended
events that occurred over a period greater than 1 day, or a fre-
quently repeated event. This happens even when depressed
patients are explicitly asked to produce a unique AM situated in
a specific time and place. Recent meta-analyses have demon-
strated that, under these conditions, AMs of depressed patients
are still consistently less specific than AM recalls of nonclinical
control subjects31 and that reporting fewer specific AMs during
a major depressive episode predicts higher depressive symptoms
at follow-up independently from initial severity of depression.29

Some studies have suggested that these AM impairments persist
during the euthymic phase of depression, but this is not a con-
sistent finding (for a review, see Bergouignan et al8). Recurrent
depressive episodes have been associated with persistent AM
difficulties during remission.32

Although the Autobiographical Memory Test allows track-
ing changes in AM specificity over time, it does not control for
retention time interval (ie, the delay between acquisition of the
AM and the moment of its retrieval) and encoding age that are
both critical for the quality of AM retrieval.7,33 In addition, it has
not been constructed to measure stability of AMs over time, as
participants are not requested to evoke the same AMs on repeated
testing. Thus, the Autobiographical Memory Test does not assess
consistency of AM recall. Finally, the major limitation of this test
is its inability to distinguish between an individual’s personal bias
to report, or not, events from particular time periods and his/her
capacity to do so.11

Summary
Normal AM recall loses in consistency with the passage of

time, and time has a differential effect on stability of personal
memories, depending on the AM type (eg, semantic vs episodic
AM; spatiotemporal vs personal activities information). Experi-
encing depression is associated with a decreased ability to recall
specific AMs, and this difficulty may persist in the euthymic
phase of recurrent depression.

ASSESSMENT OF AUTOBIOGRAPHICAL MEMORY
AND RETROGRADE AMNESIA IN THE

ECT LITERATURE

Early Studies and Sine-Wave ECT
Autobiographical memory following ECTwas first studied

systematically by Janis34 in 1950 in schizophrenic patients who
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received bilateral sine-wave treatments. Janis34 used open-ended
questions regarding personal events both before and after final
ECT and found that patients appeared to have forgotten au-
tobiographical information relative to the initial assessment.
It is interesting to observe here that, since Janis’s34 pioneering
work, assessment of retrograde AM amnesia following ECT
evolved independently from existing research on AM in brain
injury, health, or in depression.

Squire et al10 were the first to standardize Janis’s technique
and use it to assess AM function following ECT for depression.
They compared 10 patients treated with thrice-weekly bitem-
poral sine-wave ECT with 7 control subjects with depression
receiving pharmacotherapy. The method used was a semi-
structured questionnaire where participants were requested to
generate specific details about 10 different topics related to their
personal history (eg, names of classmates, details about most
recent job, incidents that happened on the day John F. Kennedy
was assassinated, etc). Distinction was made between remote
past (events that occurred at least 3 years previously and, on
average, 24 years previously) and recent past (events that oc-
curred 3 months to 3 years before the initial assessment), but
not between semantic and episodic components. Scoring con-
sisted of the sum of the number of details provided for each
theme. The AM amnesia score was defined as a significant
decrease in the number of details reported after completing a
course of ECT compared with the number of details generated
before treatment on the same themes. Defined as such, retro-
grade amnesia seemed to persist for recent events but not for
remote ones up to 7 months following end of treatment. This
finding of a temporal gradient that appears to characterize the
retrograde amnesia associated with ECT has been replicated by
more recent studies using brief-pulse ECT.35,36

Later, in a study comparing different ECT forms, Weiner
et al37 exploited the same technique in 53 depressed patients
randomly assigned to sine-wave bitemporal (S-BL), sine-wave
right unilateral (S-RUL), brief-pulse bitemporal (BP-BL), or
brief-pulse right unilateral (BP-RUL) ECT, but used different
themes. In addition, in their Personal Memory Questionnaire,
items relating to recent past events were expanded (as ECT
appeared to spare remote events), and a structured format with
specific, rather than open-ended, questions was used. The scor-
ing system was also different as only questions that were
answered before ECT were administered at retesting, and only
consistency with baseline was measured. Amnesia was defined
as percentage AM lost from baseline score. Defined as such,
RAA following ECT is equivalent to contemporaneous defini-
tion of consistency loss in normal AM functioning research.
Depressed patients not receiving ECT were used as a control
group. The main findings of the study were as follows. Three
days after finishing an ECT course, patients who received BP-
RUL ECT (n = 10) were not significantly different from the
control group (n = 20) on consistency loss, with about 22%
versus 21%, respectively. At the same time, patients receiving
S-BL (n = 13, 60% loss), BP-BL (n = 14, 44% loss), or S-RUL
(n = 14, 43% loss) ECT showed significantly more consistency
loss than did depressed control subjects. At 6-month follow-up,
both S-RUL (n = 9, 22%) and BP-RUL (n = 8, 19%) ECT groups
were comparable to depressed control subjects (n = 12, 19%)
regarding consistency loss. However, the S-BL (n = 11, 38%)
and BP-BL (n = 9, 30%) ECT groups showed more consistency
loss compared with both the RUL ECT and control groups. Of
note, neither normative data nor validation studies in healthy
volunteers have been published for Squire and colleagues’10

semistructured AM questionnaire or Weiner and colleagues’37

Personal Memory Questionnaire.

The study of Weiner et al37 has a major historical impor-
tance for 3 reasons. First, it modeled the method for the ma-
jority of subsequent RAA assessments following ECT for
depression. Second, it demonstrated a differential pattern of AM
consistency recovery following 4 types of ECT. And third, al-
though limited by the small sample sizes of the groups, these
authors’ results suggested that parts of the loss in consistency in
some of the experimental groups were associated to ECT in-
dependently from depression.

Contemporary Research on Retrograde
Autobiographical Amnesia Following ECT

The majority of research on AM dysfunction following
ECT has used variations of the Personal Memory Questionnaire
of Weiner et al.37 The 2 most frequently used variations in
contemporary ECT literature are the Columbia Autobiographi-
cal Memory Interview (CAMI)36 and the Columbia Autobio-
graphical Memory InterviewYShort Form (CAMI-SF).38 A
scoring system based on percentage consistency with baseline
performance is maintained. Studies that have used this instru-
ment have generally reported differences in consistency loss
between different ECT types (eg, sine-wave BL-ECT resulting
in higher consistency loss than brief-pulse BL-ECT). However,
given the lack of comparison with healthy or depressed control
subjects and given the natural consistency loss that char-
acterizes normal AM function, such research neither shows nor
quantifies possible retrograde amnesia. As described above,
reported percentage consistency losses in the ECT literature
roughly correspond to normal AM loss. Moreover, as depres-
sion itself is associated with AM disturbances, remission fol-
lowing ECT might be expected to be associated with some
improvement in AM functioning.8,28 By their construction,
instruments based on consistency cannot capture any improve-
ment in AM, as follow-up performance is always inferior to
baseline performance. In addition, such instruments cannot re-
liably determine if a possible retrograde amnesia is persistent
over time.

Of interest, some retrograde amnesia assessments based on
the evaluation of impersonal (public) events memory before and
after ECT and that allow for measuring improved performance
have been demonstrated to be reliable alternatives to consistency
testing.39,40 For example, Squire and Chace40 used a recognition
test of ‘‘1-session television programs’’ that had aired in the
16 years previous to the study. This test allowed comparison with
a non-ECT control group of depressed patients. They found that
depressed patients who had just received 5 bilateral treatments
recognized only about 40% of the television programs that had
aired during the preceding 1 to 3 years, whereas patients who had
received the same treatment but 6 months previously were com-
parable to patients who had never received ECT or patients who
received unilateral ECT (all recognizing about 70%Y75% of pro-
grams). Using a fluency-for-past-events-memory approach and a
healthy control group, Lisanby et al35 showed a more pronounced
retrograde amnesia for recent impersonal events than for recent
personal events, which may suggest a differential effect of ECT on
these 2 types of retrospective memories. Another, more recent,
example is the Daily News Memory Test-ra (DNMT-ra) from the
Netherlands39 that also has been used to quantify ECT-associated
retrograde amnesia for public events. The DNMT-ra measures the
free recall and ability to recognize highly publicized events that
occurred in the preceding 12 months to a given assessment time
point. By use of the DNMT-ra, it has been demonstrated that the
retrograde amnesia for impersonal memories observed immedi-
ately following a course of bilateral ECT is reversible at 3-month
follow-up.39 All these instruments use methods that resolve the
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issues associated with consistency testing, even though their re-
sults remain vulnerable to the possible test-retest effect inherent
to the repeated-measures (pre-ECT, post-ECT) research designs.
Unfortunately, this methodological approach has not been applied
to the assessment of RAA.

Although widely used in the ECT literature and showing
satisfactory face validity, the AM instruments described in the
beginning of the present section lack validation studies as
assessments of AM in terms of demonstration of their reliabil-
ity, construct validity, discriminant validity, or simply reporting
on normative data. Possibly incorrectly, researchers adminis-
tering them have commonly concluded on the existence of ret-
rograde amnesia on the basis of an illustration of percentage
loss in consistency with personal memories reported at base-
line. An additional problem in the literature has been confusing
similarly titled, but quite different, AM interview instruments,2,41

for example, the CAMI,36 a nonvalidated instrument based on
AM consistency, and Autobiographical Memory Interview of
Kopelman et al42 (Kopelman AMI), a validated assessment of
retrograde amnesia that is described in detail below. This not un-
common error, which has even found its way into the recent Food
and Drug Administration (FDA) report on ECT,2 leads to inac-
curate conclusions and becomes particularly unfortunate when
they have implications for national policy decisions.

To our knowledge, only 3 studies have so far reported on
use of a validated AM assessment in studies of ECT for de-
pression, and a fourth one has reported on a translated adapta-
tion of this validated instrument.

The Kopelman AMI and ECT Research
The Kopelman AMI has been designed and validated to

provide normative data for the assessment of RAA in amnesic
patients.42 It is composed of 2 schedules (personal semantic
memory and autobiographical incidents) assessing AMs from
3 time periods: childhood, early adult life, and recent life (AMs
from the last year or the last 5 years). Patients with RAA of
different etiologies (eg, herpes encephalitis, traumatic head in-
jury, vascular dementia) performed significantly less than did
control subjects on all variables, with the greatest difference
between these groups occurring on the recent life memory
score. The AMI has shown satisfactory reliability and validity
as a test of RAA and is commonly used in clinical practice.43

Interestingly, its use in the ECT literature is quite scarce. Kho
et al44 were the first to report on assessing ECT patients with
the AMI. They administered it retrospectively to 20 depressed
patients who had received mostly brief-pulse RUL-ECT (using
an age method to determine stimulus dosage) in the previous 1
to 5 (mean = 2.3) years and compared them with 30 patients
who received pharmacotherapy during the same period. The 2
groups did not differ significantly in their performance on any
of the AMI subscores. As a part of randomized controlled trial
comparing ultrabrief 1.5 times seizure threshold (ST) bifrontal
and 6 times ST ultrabrief RUL-ECT, Sienaert et al45 adminis-
tered the AMI before treatment and at 1 and 6 weeks following
the end of the allocated ECT course. They demonstrated con-
tinuous significant improvement in the overall AMI perfor-
mance over time in the RUL-ECT group (n = 21) and slight, but
nonsignificant, improvement at 6 weeks’ follow-up in the
bifrontal group (n = 20). Overall, there was no significant dif-
ference between the 2 groups, but subscore results were not
reported. Neither of these studies distinguished between the
AMI episodic and semantic components.

Stoppe et al46 used a nonvalidated Brazilian adaptation of
the AMI in a randomized trial comparing fixed high-charge BL

and RUL ECT for older adults (aged 960 years). At 1-month
follow-up, performance was comparable to baseline levels, and
there was no significant difference between the groups on recall
of AMs. These researchers also did not distinguish between
recent and remote AMs, or between episodic and semantic AMI
components. The only ECT study to date that has distinguished
between these AM components was the recent O’Connor and
colleagues’47 natural prospective comparison between 3 times
ST RUL-ECT and 1.5 times ST bitemporal ECT. The authors
administered only the recent life section of the AMI after the
first or second ECT treatment and, a second time, after the fifth
or sixth treatment. They did not collect pretreatment data.
However, their study demonstrated a small but significant de-
crease in both the personal semantic and autobiographical
incidents AMI schedules between these 2 assessment points in
the bitemporal group, when no significant difference was ob-
served in the RUL-ECT group. The bitemporal group showed a
significantly larger decrease in the autobiographical incidents
AMI schedule on the second assessment point relative to the
RUL-ECT group, although the 2 groups performed equally on
this schedule at the first assessment point.

Summary
Commonly used instruments to assess RAA in contem-

porary ECT research are based on AM consistency and have
emerged from Weiner and colleagues’37 Personal Memory Test
whose preliminary results indicated methods to distinguish be-
tween depression-associated and ECT-associated AM function-
ing. However, their methodology has not been pursued in this
regard. Subsequently developed instruments based mainly on
AM consistency do not inform clinical practice or assist our
understanding of ECT-provoked RAA as they have not dem-
onstrated their ability to distinguish the latter from normal or
mood-associated forgetting over time. An alternative and vali-
dated instrument for the assessment of RAA, the AMI,42 has not
been adequately explored in the ECT literature. This is even
more surprising given its potential to specify the nature, extent
(relative to normative data), and long-term persistence of auto-
biographical amnesia following ECT.

RETROGRADE AUTOBIOGRAPHICAL AMNESIA
AND ECT: CURRENT ISSUES

Food and Drug Administration’s 2011
Assessment of ECT

The important consequences of inadequately measuring
autobiographical amnesia in the ECT literature, despite some
decades of research on this most common of patients’ com-
plaints, have very recently crystallized in an FDA report.2,48

Since 2009, the FDA has been examining if ECT machines
should remain high-risk medical devices (class III) or be
reclassified as intermediate-risk (class II). Electroconvulsive
therapy machines are one of the few class III devices for which
premarket approval applications have not been necessary to
date. Because they were already in regular clinical use before
the medical devices ratings system came into effect in the
1970s, ECT devices were ‘‘grandfathered’’ through the process,
which included 25 different types of medical devices, for ex-
ample, heart valves, pacemakers, and intraocular lenses.49 Not
unreasonably, the FDA is now reviewing these decisions and
seeking rigorous safety data for market approval for grand-
fathered devices.

In this context, the FDA Neurological Devices Advisory
Panel met in January 2011, to discuss their assessment of the
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evidence regarding effectiveness and safety of ECT.2 Although
effectiveness was supported by its review, a major concern
was risk of cognitive and, more specifically, memory dys-
function following ECT. The FDA review concluded that,
with the exception of AM, deficits observed in all other
memory domains resolve days to weeks after completing an
ECT course.2(p48)

The FDA’s View on Retrograde Autobiographical
Amnesia and ECT: Results of ‘‘Meta-Analyses’’

In its executive summary report, the FDA asserts on sev-
eral occasions that ECT is associated with AM impairment.2

Based in large part on these considerations, the majority of
the panel appears to have recommended that ECT devices re-
main class III.48 The FDA’s recommendation could have major
implications for clinical practice because ECT would now re-
quire premarket approvals that should demonstrate its safety
for individual indications. One possible, albeit extreme, conse-
quence is that ECT could thus become unavailable in the United
States until further randomized sham-controlled trials are per-
formed to show safety and efficacy. Because the main ECT
device manufacturers are based in the United States, such an
event may have major negative repercussions on both United
States and international use of this highly effective treatment for
severe depression and also catatonia.

However, decisions based on the FDA report may be pre-
mature. The FDA’s review of the evidence on autobiographical
amnesia and ECT has major flaws, particularly with regard to its
understanding of the nature and limits of neuropsychology
instruments used in ECT studies and subsequent inappropriate
calculation of ‘‘effect’’ and meta-analyses of these data. We
have meta-analyzed cognitive change data from 44 randomized
trials and 40 observational ECT studies.50 Remarkably, none of
these studies used a validated measure of autobiographical
amnesia or demonstrated a difference in AM functioning rela-
tive to sham procedures, placebo, or control depressed subjects
not treated with ECT.

In a more recent systematic review and meta-analysis, we
have shown that it is not possible to demonstrate statistically
significant AM decreases from baseline with the nonvalidated
tasks used to date in the ECT literature.51 More specifically, as
stated above, the vast majority of studies present post-ECTAM
results as percentage recalled from a baseline score that, irre-
spective of actual performance, is 100% for everybody, thus
preventing actual effect size calculation. Interestingly, 2 studies
that did administer instruments permitting quantification of
RAA demonstrated improvement in AM retrieval at follow-
up.45,46 Despite their small sample sizes and, for 1 study,46

substantial missing data at follow-up, the results of these studies
do not appear to support the hypothesis of persistent RAA fol-
lowing ECT. We also have found publication bias in reporting
post-ECT AM data, favoring publication of larger percentage
losses relative to the estimated mean percentage loss.51

Although referred to as ‘‘meta-analyses,’’2(pp89Y92) the FDA
AM data have not undergone such statistical syntheses. For
example, the FDA quantitative review does not report a single
P value along with described results, nor does it present actual
effect sizes for any change in AM function following ECT
compared with pretreatment function. Interestingly, however,
the mean percentage losses in AM consistency following com-
pletion of a course of ECT calculated by the FDA (approxi-
mately 25%Y40%)2(pp89Y92) are actually similar to percentage
loss in AM consistency observed in healthy populations over a
few weeks or months (ie, 28%Y40%).16,17,21,22,24,51 From such

data, it is clearly not possible to distinguish between the passage
of time and the effects of depression or ECTupon AM function.

The FDA’s View on Retrograde Autobiographical
Amnesia Following ECT: Review of Evidence

In addition to the above important conceptual errors, the
FDA review contains several other major inaccuracies in re-
viewing, reporting, and interpreting AM data from the ECT lit-
erature. First, as already noted earlier, the FDA review confuses
2 different AM assessments. Of note, it correctly states2(p136) that
the CAMI36 is the most commonly used measure for personal
memory but then describes a completely different instrument,
the Kopelman AMI.42 Exclusively used in the ECT literature, the
CAMI36 measures consistency of recall over time but, as noted
above, has not been validated to date. Furthermore, there are no
published normative (healthy control) data for natural loss in con-
sistency over time using this instrument. The test format, validity,
and reliability studies described by the FDA review2(pp20,136)

are actually about the Kopelman AMI42 and not about the
Columbia Interview, a full description of which can be found in
the original publication.38

Second, despite being cited in the references,2(p163) the only
randomized controlled trial44 to date that has used the validated
Kopelman AMI was not included in the FDA review of retrograde
amnesia.2(pp86,87) As detailed above, this trial reports a significant
improvement in AM 6 weeks following ECT and a normalization
of AM, noted to be impaired before treatment, following unilat-
eral ECT.

Third, the FDA has inaccurately pooled AM data. While
reviewing outcomes at 3 months following ECT, the FDA re-
view2(p30) inaccurately described a study by Weiner et al37 that
assessed memory 2 to 3 days after ECT and then 6 months later;
unlike as stated and analyzed in the FDA review,2(p30) they did not
collect data at 3 months’ follow-up. Pooling such subacute data
with long-term datawould most probably bias related conclusions
on long-term effects of ECT.

Fourth, the FDA inadvertently reports inflated study sam-
ples sizes in its review and analyses. None of the sample sizes
listed in Table 7 of the report,2(pp86,87) in which percentage
consistency of recall is presented, is accurate (eg, in their orig-
inal publication, Weiner et al37(p317) report n = 46 and not 74 for
follow-up assessments; Sobin et al52(p997) n = 45 and not 71).
The cumulative effect of this inflation results in a misguidingly
narrow confidence interval of estimated percentages.

Finally, some of the FDA AM analyses were based on
duplicated samples. Reports that considered different research
questions on the same sample set of AM data are presented and
analyzed as independent studies in Table 7 of the report2(pp86,87)

and in the graphical summary of data.2(pp89Y92) For example,
Sobin et al52(pp997Y999) examined associations between loss of
autobiographical consistency and time to post-ECT reorienta-
tion on the same sample that McElhiney et al36(pp503Y505) used
to explore the differences between bilateral and unilateral ECT.
Nonetheless, the FDA ‘‘meta-analyses’’ consider them as inde-
pendent studies.2(pp89Y92) Reviewing and pooling the same
sample twice biases the overall conclusions by overestimating
its relative weight.

Autobiographical amnesia following ECT is of genuine
concern for both patients and clinicians, and its nature and ex-
tent remain to be properly characterized. Unfortunately, the
FDA review has not been able to provide a correct overview
of the available objective evidence related to this possible ad-
verse effect because of major conceptual and methodological
errors. We find it especially worrying that governmental poli-
cies may be based on an inaccurate report from the FDA that
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can have major health care implications in both the United
States and worldwide.

IMPLICATIONS FOR FUTURE RESEARCH
Based on our review of the ECT literature on RAA and on

other existing reviews,2,41,50 we would recommend the follow-
ing steps for future research. First, the administration of the
recent life section of the Kopelman AMI42 through a within-
subject (pre-ECT, post-ECT) research design would be useful to
adequately quantify RAA relative to normative data, to track
changes over time, and eventually determine persistence of
amnesia. Moreover, as uplifting of mood might be associated
with some AM improvement, the Kopelman AMI would pro-
vide the opportunity to reliably measure this. Second, assess-
ments based on consistencies might provide some insight on the
effect of ECT on AM consistency. However, it appears essential
that normative data from both healthy control subjects and de-
pressed patients not treated with ECT are collected with ap-
propriate time intervals to allow the dissociation between ECT-
associated and normal or mood-associated loss of consistency
over time. Considering this, we have recently performed vali-
dation studies of a new scoring system for the CAMI-SF in
healthy volunteers reassessed on AM consistency after a 6-month
interval and in severely depressed patients never treated with ECT
and healthy control subjects reassessed on AM consistency after a
2-month interval.53 With satisfactory reliability and validity, our
results showed that, on initial assessment, depressed patients pro-
duced less episodic-specific AM than did healthy control subjects.
However, the 2 groups showed equivalent amounts of consistency
loss over a 2-month interval on all components. At reassessment,
only patients with persisting depressive symptoms were distin-
guishable from healthy control subjects on episodic-specific AMs
retrieved. We also provided normative data for natural loss in AM
consistency over 6 months using the CAMI-SF and provided cut-
offs for impairment. However, to inform clinical practice regarding
the nature, extent, and persistence of ECT-associated RAA, the next
step would be to directly compare data collected from patients re-
ceiving ECT to depressed or healthy volunteers onAMconsistency.
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