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Abstract

In previous studies, we found that amnesic patients show reduced levels of false recognition in a converging semantic associates paradigm.
This finding was interpreted as reflecting an impairment in amnesia in the ability to form, retain and/or retrieve a well-organized representa-
tion of the semantic ‘gist’ of studied items. To further explore the nature of amnesics’ impairment in gist memory, the current study compared
performance in two retrieval conditions. In a standard retrieval condition, participants were asked to endorse on a recognition test only items
that had appeared on the study list. In a meaning retrieval condition, participants were asked to endorse any item that shared the meaning
of studied items. Meaning retrieval instructions failed to eliminate the reduction in false recognition in amnesia. These results suggest that
amnesics’ impairment in gist memory is not attributable to a failure to access well-formed gist representations when given item-specific
retrieval cues. Rather, it suggests that amnesic patients are impaired in their ability to encode, store, or maintain strong gist information.
Published by Elsevier Science Ltd.
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1. Introduction

Studies of patients with global amnesia have contributed
greatly to our understanding of the brain structures and
processes that mediate memory. These studies have focused
primarily on quantitative aspects of patients’ performance,
emphasizing differences in the amount of information that
can be recovered from memory as a function of retrieval
instructions. Dissociations between patients’ intact perfor-
mance on implicit memory tasks and marked deficits in
explicit memory for the same stimuli[24,35] were among
the first findings to suggest the existence of distinct forms
of memory that are functionally and neuroanatomically
dissociable.

Recognizing that tasks are rarely process pure, later stud-
ies have examined the contribution of distinct processes
within single tasks and have characterized amnesics’ perfor-
mance in terms of the contribution of underlying memory
processes[47,49]. This approach has been enhanced by
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the analysis of qualitative aspects of patients’ performance,
including the memory errors, distortions and illusions that
sometimes accompany remembering (e.g.[20,23,28,41]).
These forms of errors are of particular interest because
they shed light on the constructive nature of encoding and
retrieval processes (e.g.[15,36]). The study of such errors
in patients with amnesia provides an opportunity to gain
further insight into the functional and neural correlates of
illusory memory.

The memory illusion studied most extensively in pa-
tients with amnesia concerns the phenomenon of false
recognition—the mistaken endorsement on a recognition
test of items similar to those that were studied. Several
studies (for review, see[40]) have demonstrated that under
conditions in which normal participants show high levels of
false recognition, amnesic patients show markedly reduced
levels of false recognition. This pattern, identical to that seen
for true recognition of studied items, has been interpreted
to suggest that the medial temporal/diencephalic regions
that are critical for veridical recognition are also important
for the storage and/or retrieval of the semantic or percep-
tual information that drives false recognition in healthy
controls.
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Findings of reduced false recognition in amnesia have
been obtained primarily in the context of a converging
associates paradigm.1 This paradigm, originally designed
by Deese[9], has recently been revived and modified by
Roediger and McDermott[30]. In an initial study, Schacter
et al. [41] exposed amnesic patients and matched control
participants to lists of semantic associates (e.g.candy, sour,
sugar, bitter, good, taste, etc.), all of which converge on
a non-presented theme word (e.g. “sweet”). As expected,
amnesic patients endorsed fewer studied words but more
unrelated new words than did controls. More importantly,
they also endorsed fewer non-presented theme words than
did controls, who showed high levels of false recognition of
these words (for similar findings, see[22]). Subsequent stud-
ies have extended these findings of reduced false recognition
in amnesia to tasks in which study items were perceptually,
rather than semantically related[18,38]. Taken together,
these results suggest a pervasive reduction in false recogni-
tion in amnesia in the converging associates paradigm.

Schacter and coworkers[38,41] have interpreted these
findings with reference to group differences in the encod-
ing, storage and/or retention of gist information (cf.[29]).
When numerous associated items are presented at study, nor-
mal individuals establish and retain a well-integrated trace
of the features that are shared among different items on the
list—the semantic or perceptual gist of the studied items.
When a theme word is presented on a recognition test, nor-
mal participants experience a strong sense of familiarity or
recollection, because the theme word is consistent with the
gist of the study list. Amnesic patients, in contrast, extract
or retain less gist information, and consequently, are rela-
tively less likely to endorse non-studied theme words on a
recognition test.

While findings of reduced false recognition in amnesia
point to impairment in gist memory, the relationship be-
tween false recognition and gist memory is complicated by
the fact that normal individuals can in some conditions use
item-specific, veridical memory to counter or oppose false
recognition. Schacter et al.[39] created conditions that
encouraged the use of veridical memory by providing par-
ticipants with five repetitions of the same list of converging
semantic associates. As expected, normal controls showed
increasing veridical recollection of previously presented
items across trials. Of greater interest, false recognition of
theme words in these subjects declined steadily—consistent
with the notion that control participants can use their
item-specific memory to suppress false recognition. Be-
cause of their poor item-specific memory, amnesic patients
were much less able to suppress theme words consistent
with the gist, and their false memory showed a flat or in-

1 These findings differ from those obtained in a study[8] in which lures
were preceded by a single semantically, associatively, or physically similar
word. Under those conditions, amnesic patients showed enhanced false
recognition to both homophones and semantic associates. For discussion
of the differences between these paradigms, see[39,40].

creasing pattern across trials (for details, see[39]; for a
similar pattern of results in patients with memory disorders
attributable to Alzheimer’s disease, see[6]).

These findings illustrate the difficulty inherent in drawing
inferences about the magnitude of gist impairment in am-
nesic patients under conditions in which item-specific mem-
ory can be used to suppress false recognition. To evaluate gist
memory in amnesia more precisely, what is needed is a con-
dition in which false memory is not opposed by item-specific
memory. Such a condition is provided by the “meaning
recognition” instructions previously used by Brainerd and
Reyna[2]. In the meaning retrieval condition of their study,
participants were instructed to ignore whether an item was
actually studied and to endorse any item that shared the
meaning of studied items. Under meaning instructions, par-
ticipants endorsed significantly more theme words than they
did under standard instructions, supporting the notion that
opposing influences of item-specific memory are operative
in the standard old/new recognition test. Such influences are
removed under meaning instructions, where gist memory is
the only criterion for responding (see also[34]).

In addition to allowing a more accurate and direct assess-
ment of gist memory, the use of meaning instructions in am-
nesic patients provides an opportunity to gain insight into
the possible bases of the gist memory impairment in amne-
sia. One possibility, emphasized by Schacter and coworkers
[19,39] so far, is that amnesic patients are unable toform
or maintain robust representations of semantic gist because
they are impaired at encoding and storing the semantic or
associative information that relates words on a study list to
one another. An alternative possibility, however, is that pa-
tients fail togain access to relatively intact gist representa-
tions. Such a scenario could occur because of a mismatch
between the encoding and retrieval demands. Even if sub-
jects successfully encoded gist information, that information
might be difficult to access in the standard old/new recog-
nition paradigm because the instructions emphasize the re-
trieval of distinctive, item-specific information. Because of
those instructions, participants may attempt to focus on the
semantic and perceptual features that distinguish an individ-
ual item from others on the study list, rather than on the
gist information that is shared among items. Admittedly, this
mismatch between processing at encoding, emphasizing in-
formation shared between studied items, and processing at
retrieval, emphasizing item-specific cues to memory, should
affect the performance of non-amnesic participants as well
as that of amnesic patients. However, such an arrangement
could be especially deleterious for amnesic patients: be-
cause their memory is generally depressed, amnesics should
have less ability than controls to compensate for an encod-
ing/retrieval mismatch.

A comparison of the performance of amnesic patients
and controls in a standard retrieval condition and a meaning
retrieval condition allowed us to distinguish between these
two possible bases of gist memory impairment in amnesia.
If amnesic patients are unable to encode or store strong gist



2362 M. Verfaellie et al. / Neuropsychologia 40 (2002) 2360–2368

information, then the reduction in false recognition should
be at least as pronounced in the meaning retrieval as in
the standard retrieval condition. In fact, to the extent that
gist memory in normal participants is underestimated in the
standard retrieval condition, amnesics’ reduction in false
recognition might be even more pronounced in the mean-
ing retrieval condition. In contrast, if amnesic patients are
able to encode and store relatively strong gist information,
but are unable to access this information in the standard
retrieval condition because of a mismatch between the pro-
cesses engaged at encoding and retrieval, then the reduction
in false recognition in amnesia should be less apparent, or
possibly eliminated, in the meaning condition.

2. Methods

2.1. Participants

Sixteen amnesic patients and sixteen individuals with
intact memory functioning participated in the experiment.
Seven patients had a diagnosis of alcoholic Korsakoff syn-
drome and nine patients had a variety of non-alcoholic
etiologies, including anoxia, encephalitis and bithalamic
stroke (seeTable 1 for details concerning individual pa-
tients). This combined group of amnesics had a mean age
of 60 and a mean of 14 years of education. The amnesics’
group mean verbal IQ score as measured by the Wechsler
Adult Intelligence Scale-III (WAIS-III) was 99. Their at-
tentional abilities as measured by the Wechsler Memory
Scale-III (WMS-III) Working Memory Index were also
intact, as indicated by a mean score of 98. Their memory
functioning was severely compromised, as indicated by a
mean General Memory Index of 62, Visual Delay Index of
65 and Auditory Delay Index of 64 on the WMS-III.

Table 1
Characteristics of Korsakoff and mixed etiology amnesic patients

Etiology Age ED VIQ WMS-III

GM V DLY A DLY WM

PB Korsakoff 72 14 99 59 65 58 115
RD Korsakoff 69 12 77 72 65 74 96
RM Korsakoff 79 14 105 66 62 64 121
WK Korsakoff 58 16 92 47 56 58 85
RG Korsakoff 81 9 100 72 75 74 91
ML Korsakoff 55 12 97 66 62 74 108
PR Korsakoff 50 18 111 69 72 64 81
CL Encephalitis 57 12 106 69 68 77 111
CW Bithalamic stroke 58 12 84 73 84 67 99
JM Anoxia 49 12 82 52 56 55 91
PS Anoxia 42 14 90 45 53 52 93
WS Anoxia 54 14 111 59 73 52 96
DS Anoxia 46 16 86 49 53 52 93
AB Anoxia 59 16 110 64 75 58 108
PD Anoxia 62 20 111 52 56 64 83
RL Anoxia 70 18 113 75 72 80 102

ED: years of formal education. VIQ: verbal IQ from the Wechsler Adult Intelligence Scale-III. WMS-III: Wechsler Memory Scale-III; scores are presented
separately for indices of general memory (GM), visual delay (V DLY), auditory delay (A DLY) and working memory (WM).

The control group consisted of seventeen participants,
eight with a history of alcoholism and nine without a history
of alcoholism. The control participants had a mean age of
62 and a mean of 14 years of education. They had a mean
WAIS-III Verbal IQ score of 104, which did not significantly
differ from that of the amnesic group (t (31) = 1.36).

2.2. Materials and design

The stimuli consisted of 32 lists of 16 words selected from
the materials of Stadler et al.[44]. Each list contained 15
words to be presented for study and a critical lure that was
not presented for study. The study words were all highly
associated to the critical lure and were ordered such that the
strongest associates occurred first in the list. The 32 lists
were divided into four sets of eight lists, set A1, set A2,
set B1, and set B2. These sets were matched in terms of
their probability of false recognition of the critical lure, as
indicated by the norms assembled by Stadler et al.[44].

All participants were tested in a standard retrieval condi-
tion and a meaning retrieval condition. For half the partici-
pants, the A sets were used in the standard retrieval condition
and the B sets in the meaning retrieval condition, whereas
for the other half of the participants, the reverse was true.
Also, for half of the participants sets A1 and B1 were used
to create the studied lists and sets A2 and B2 formed the
unstudied lists, whereas for the other half of the participants
this assignment was reversed. Thus, four study lists were
created, each of which comprised 120 target words (eight
lists of 15 words each).

Four test lists each composed of 48 words were con-
structed, one corresponding to each of the study lists.
Twenty-four of these words were studied words (targets),
taken from serial positions 1, 8, and 10 of each 15-item
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word list. The remaining 24 words, which were not studied,
comprised the eight non-presented theme words correspond-
ing to the studied lists (lures), eight target distractors, taken
from serial position 6 of the unstudied lists, and eight lure
distractors (the theme words corresponding to the unstudied
lists). The order of test words was randomized for each test
list, with the exception of the fact that the position of the
lure relative to the three targets from the corresponding list
was systematically varied, so that the lure appeared equally
often in positions 1–4.

2.3. Procedure

The standard instruction condition was always adminis-
tered first and was separated from the meaning instruction
condition by a 10 min break. During the study phase of each
condition, participants listened to a list of words presented
by a MacIntosh Powerbook G3 computer. Words were dig-
itized using SoundEditTM 16 and presented at a rate of 1
per 1500 ms. There was a 10 s pause between consecutive
15-item word lists.

Approximately 2 min after the study phase, the test phase
was initiated. During the test phase, participants were in-
formed that they would be presented with a series of words,
some of which had been heard on the study list and some of
which had not been heard. The retrieval instructions varied
as a function of condition and were modeled after those used
by Brainerd and Reyna[2]. In the standard retrieval condi-
tion, participants were asked to respond “old” if an item had
been presented on the study list and “new” if an item had
not been presented on the study list. In the meaning retrieval
condition, participants were asked to respond “old” if they
recognized an item as an example of any of the themes or
concepts from the study list, and to respond “new” if an item
did not fit any of the themes from the study list. Several ex-
amples were provided in each condition to ensure that par-

Table 2
Proportion of items judged “old” in the standard and meaning retrieval condition

Item type Retrieval condition Group

Mixed amnesics Nonalcoholic controls Korsakoff’s amnesics Alcoholic controls

Target Standard 0.60 0.79 0.47 0.75
Meaning 0.58 0.81 0.48 0.76

Target distractor Standard 0.12 0.05 0.19 0.06
Meaning 0.25 0.19 0.32 0.16

Veridical memory Standard 0.48 0.74 0.28 0.69
Meaning 0.33 0.62 0.16 0.60

Lure Standard 0.64 0.70 0.71 0.76
Meaning 0.74 0.96 0.63 0.85

Lure distractor Standard 0.33 0.12 0.23 0.08
Meaning 0.32 0.22 0.30 0.11

False memory Standard 0.31 0.58 0.48 0.68
Meaning 0.42 0.74 0.33 0.74

ticipants understood the instructions. Verbatim instructions
are provided inAppendices A and B.

3. Results

Table 2presents the proportion of “old” responses given to
targets, target distractors, critical lures and critical lure dis-
tractors as a function of retrieval instructions. These results
are shown separately for the amnesic subgroups and their re-
spective controls. Preliminary analyses revealed similar pat-
terns of results for the two amnesic subgroups for veridical
memory, therefore, we present analyses of these data col-
lapsed across the two amnesic subgroups. There were, how-
ever, significant differences between the two subgroups for
false recognition. Therefore, in addition to analyses of the
two amnesic subgroups collapsed, we also present analyses
of each amnesic subgroup separately.

3.1. Veridical memory

As can be seen inTable 2, amnesic patients obtained
fewer hits to true targets and more false alarms to target
distractors than did participants in the non-amnesic control
group. This was true both in the standard condition (hits:
0.54 versus 0.77,t (31) = 4.47, P < 0.001; false alarms:
0.15 versus 0.06,t (31) = 2.21, P < 0.05) and in the
meaning condition (hits: 0.54 versus 0.79,t (31) = 3.98,
P < 0.001; false alarms: 0.28 versus 0.17,t (31) = 1.73,
P < 0.10). Analysis of variance on the hit rates to targets
revealed a significant main effect of group,F(1, 31) =
23.82, P < 0.002, a non-significant effect of retrieval in-
structions,F < 1, and a non-significant group× retrieval
instructions interaction,F < 1. Analysis of false alarm
rates to target distractors revealed a significant effect of
group,F(1, 31) = 6.61, P < 0.02, a significant effect of
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retrieval instructions,F(1, 31) = 11.86, P < 0.01, and a
non-significant group× retrieval instructions interaction,
F < 1. Applying the standard high-threshold procedure, we
subtracted false alarm rates to target distractors from hit rates
to corresponding targets. Results of this analysis revealed
a highly significant effect of group,F(1, 31) = 31.19,
P < 0.001, illustrating the severe memory impairment in
the amnesic patients, and a significant effect of retrieval in-
structions,F(1, 31) = 6.93, P < 0.02, indicating that item
memory for both groups was poorer in the meaning condi-
tion than in the standard condition. The group× retrieval
instructions interaction was non-significant,F < 1.

3.2. False memory

The critical results concern the proportion of lures and
lure distractors endorsed by the two groups in the two re-
trieval conditions. Combined across the two patient sub-
groups, amnesic patients gave a roughly similar proportion
of “old” responses to lures as did controls in the standard
condition (0.73 versus 0.67,t < 1), but they gave a smaller
proportion of “old” responses to lures than did controls in
the meaning condition (0.69 versus 0.91,t (31) = 3.41,
P < 0.001). Furthermore, in both retrieval conditions, am-
nesic patients endorsed more lure distractors than did con-
trols (standard: 0.29 versus 0.10,t (31) = 2.77, P < 0.01;
meaning: 0.31 versus 0.17,t (31) = 2.5, P<0.01). Analysis
of “old” responses to lures revealed a significant effect of
group,F(1, 31) = 7.14, P < 0.02, and a significant effect
of retrieval instructions,F(1, 31) = 5.23, P < 0.03. The
group× retrieval instructions interaction approached signif-
icance,F(1, 31) = 3.24, P = 0.08. Analysis of “old” re-
sponses to lure distractors revealed a significant effect of
group,F(1, 31) = 11.2, P < 0.01. To obtain a measure
of false memory,2 we subtracted the proportion of “old” re-
sponses to lure distractors from “old” responses to lures.
Amnesic patients showed significantly reduced false mem-
ory both in the standard condition (0.38 versus 0.63,t (31) =
2.89, P < 0.01) and in the meaning condition (0.38 versus
0.74,t (31) = 6.16, P < 0.001). An ANOVA on these data
revealed a significant effect of group,F(1, 31) = 28.5, P <

0.001. The group× retrieval instructions interaction was not
significant,F(1, 31) = 1.57, P = 0.22, but planned com-
parisons indicated that gist memory in the control group was
influenced by retrieval instructions (standard= 0.63 versus
meaning= 0.74, t (31) = 2.21,P < 0.05). Gist memory in
the amnesic group was not similarly affected.

Although both amnesic subgroups had lower false mem-
ory scores than their controls in both retrieval conditions,
Table 2reveals that the effect of retrieval instructions dif-
fered for the amnesics of mixed etiology and the Korsakoff

2 We maintain the convention of referring to memory for critical lures
as “false memory”, although it should be kept in mind that in the meaning
retrieval condition acceptance of lures is not really false as gist memories
are the criterion for acceptance.

patients. Comparing mixed etiology amnesics to their con-
trol group, an analysis of false memory scores3 revealed a
significant effect of group,F(1, 16) = 15.0, P < 0.002.
The effect of retrieval instructions approached significance,
F(1, 16) = 4.23, P = 0.06, while the group× retrieval
instructions interaction was non-significant,F < 1. Thus,
false memory was clearly impaired in mixed etiology am-
nesics, but like their controls, they had higher false recog-
nition scores in the meaning condition than in the standard
condition. In contrast, an analysis of false memory scores4

in the Korsakoff amnesics compared to their alcoholic con-
trol group, revealed a significant effect of group,F(1, 13) =
11.9,P < 0.005, and a significant group×instructions inter-
action,F(1,13)= 4.8, P < 0.05. This interaction reflected
the fact there was a decrease in false recognition with mean-
ing instructions in the Korsakoff amnesics,t (7) = 2.01,
P < 0.05. The alcoholic control group showed a numerical,
albeit not statistically significant, increase in false recogni-
tion, t < 1.

4. Discussion

Replicating previous results[22,38,39,41], we found that
in the standard retrieval condition, amnesics’ false recogni-
tion was significantly lower than that of controls. Extending
earlier findings, we observed that amnesics’ false memory
remained reduced in a meaning retrieval condition, in which
participants were asked to endorse any item that matched
the gist or the theme of words on the study list. Not only
did meaning retrieval instructions fail to eliminate the reduc-
tion in false recognition in amnesia, the size of the reduc-
tion was numerically larger, albeit non-significantly so. The
use of meaning retrieval instructions eliminated the need for
strategic processes that allow gist-memory to be opposed by
item-specific memory. Although our findings suggest that
in the standard retrieval condition, suppression had at most
a modest effect (under the current conditions of single pre-
sentation of the study list), the false recognition data in the
meaning retrieval condition nonetheless provide a more ac-
curate measure of available gist memory. Our findings point
unequivocally to an impairment in gist memory in amnesia.

The failure of retrieval instructions to lessen or eliminate
the reduction in false memory in amnesia provides further
insight into the mechanisms underlying the impairment in
gist memory in the amnesic group. Importantly, our findings

3 The analysis of “old” responses to lures in the mixed amnesic subgroup
revealed a marginal effect of Group,F(1, 16) = 3.5, P = 0.08, and a
significant effect of Retrieval Instructions,F(1, 16) = 7.13, P < 0.05.
In the analysis of “old” responses to lure distractors, only the effect of
Group approached significance,F(1, 16) = 4.1, P = 0.06.

4 The analysis of “old” responses to lures in the Korsakoff amnesic
subgroup revealed a marginal effect of Group,F(1, 13) = 3.4, P = 0.09,
and a significant Group× Retrieval Instruction interaction,F(1, 13) =
4.99, P < 0.05. In the analysis of “old” responses to lure distractors,
only the effect of Group was significant,F(1, 13) = 8.99, P < 0.02.
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cannot be ascribed to the fact that amnesic patients were gen-
erally insensitive to retrieval instructions or failed to com-
ply with these instructions. Like controls, amnesic patients
showed poorer veridical memory for studied items in the
meaning retrieval condition than in the standard retrieval
condition. This finding suggests that the performance of am-
nesics, like that of controls, is influenced by the match be-
tween the processes engaged at encoding and at retrieval:
under meaning instructions, which emphasize the retrieval of
gist information, access to item-specific information is more
difficult than under standard retrieval instructions, which em-
phasize retrieval of verbatim information.5 Despite the ef-
fect of retrieval instructions on amnesics’ veridical memory,
meaning instructions did not affect the level of false recogni-
tion in patients as compared to controls. Thus, even though
meaning retrieval encouraged reliance on gist information,
patients’ false memory remained as reduced in the meaning
retrieval condition as in the item retrieval condition. This
finding suggests that the reduction in false recognition in
amnesia is not simply the result of patients’ inability to ac-
cess gist information. Rather, it supports the notion that am-
nesic patients are unable to encode, store or maintain robust
gist information in the same way normal participants do. Be-
cause of the study-test delay employed in the current study,
it remains for future studies to determine exactly which stage
is responsible for patients’ impaired performance.

Although false recognition following meaning retrieval
was substantially lower in both Korsakoff and non-Korsakoff
amnesics compared to their respective controls, the effect of
retrieval instructions differed in the two patient subgroups.
Non-Korsakoff amnesics showed a pattern similar to that
of normal controls, in that false recognition was greater fol-
lowing meaning retrieval than following standard retrieval.
This finding suggests that, for non-Korsakoff amnesics as
well as for controls, retrieval instructions that emphasize
reliance on meaning provide better cues for gist memory
than do standard instructions[2]. Korsakoff patients, in
contrast, showed reduced false recognition following mean-
ing retrieval compared to standard retrieval. We explored
several possible reasons for this unexpected decrease. One
possibility, suggested by the fact that Korsakoff amnesics
required generally more extensive explanation of the mean-
ing retrieval instructions, was that the study-test delay for
this group was inadvertently longer in the meaning retrieval
condition than in the standard retrieval condition. A decrease
in false recognition in the meaning retrieval condition, then,
might reflect forgetting over time rather than the effect of
varying retrieval instructions. To evaluate this possibility,
we re-tested the Korsakoff group in the meaning retrieval
condition, taking care to match the study-test delay closely

5 Our finding of lower veridical memory in the meaning retrieval con-
dition than in the standard retrieval condition is at odds with the findings
of Brainerd and Reyna[2] and Rotello[32], but may be due to the fact
that meaning instructions in the present study placed less emphasis on
retrieval of targets than was the case in these other studies.

to that used in the standard retrieval condition. Korsakoff
patients again showed lower false recognition given mean-
ing retrieval (mean= 0.25) compared to standard retrieval
instructions (mean= 0.48), suggesting that the original
pattern of findings was not due to differences in study-test
delay.

A second possible reason for Korsakoff patients’ decrease
in false recognition following meaning retrieval instructions
concerns the presence of frontal deficits in this patient group
(e.g.[25,42]). Recent neuroimaging studies have highlighted
the role of the left inferior frontal lobe in explicit access to
word meanings[5,26]. In addition, based on their findings of
reduced recall of false memories in frontal compared to me-
dial temporal amnesics, Melo et al.[22] have suggested that
frontal processes may play a critical role in the extraction
and utilization of gist information. We examined, therefore,
whether the failure to show increased false recognition un-
der meaning retrieval in the Korsakoff group, but not in the
mixed amnesia group, was related to compromised frontal
lobe functioning. We did so in two ways. First, we directly
compared the performance of the two subgroups of amnesic
patients on four measures of frontal functioning derived from
the Wisconsin Card Sorting Task (number of categories and
percent perseverative errors), the Controlled Oral Word As-
sociation Test (total number of appropriate responses), and
Trails B (reaction time). The performance of the Korsakoff
patients differed from that of the mixed amnesics in terms of
percent perseverative errors on the Wisconsin Card Sorting
Test (Korsakoff mean= 29.4%; mixed amnesics mean=
13.8%, t (14) = 2.3, P < 0.05), but there were no differ-
ences on any of the other measures. Second, we calculated
for each patient the difference in false recognition between
the meaning and the standard retrieval condition and corre-
lated this score with a composite frontal score, consisting of
patients’ mean rank on the four frontal measures. This corre-
lation was non-significant (r = −0.15). We also calculated
the correlation between the size of false recognition in the
meaning retrieval condition and patients’ frontal rank score.
Again, this correlation was non-significant (r = −0.16).6

Therefore, our data do not provide support for the notion
that Korsakoff patients’ failure to benefit from meaning re-
trieval instructions was attributable to concomitant frontal
impairment. Future studies will be necessary to examine the
conditions that elicit different patterns of false memory in
Korsakoff and non-Korsakoff amnesics (see also[39]) and
to elucidate possible mechanisms responsible for these dif-
ferences.

Leaving aside subgroup differences, the current find-
ings clearly demonstrate that in both patient subgroups,

6 We also calculated correlations with the percent perseverative errors in
isolation, as this was the one measure that distinguished Korsakoff patients
from the other amnesics. These correlations were again non-significant
(r = −0.02 for the correlation between perseverative errors and the
difference between meaning and standard retrieval;r = −0.27 for the
correlation between perseverative errors and meaning retrieval).
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the reduction in false recognition was not lessened by the
use of meaning retrieval instructions. This finding suggests
that both patient subgroups are impaired in their ability to
encode or store and maintain a well-organized gist repre-
sentation that captures the general similarity or theme that
links a set of associated words. Encoding of gist informa-
tion may depend in part on automatic activation processes
[3,21,31], whereby activation of the meaning of one item
spreads to related concepts. In this way, the gist or theme of
a list might be activated by a number of studied items and
become part of the memory representation of the study list.
Such automatic activation processes, however, are unlikely
to be the cause of amnesics’ impairment in gist memory,
because semantic priming has been shown to be intact in
amnesia[46]. Equally important, the ability to process and
encode thematic information requires inferential processes,
whereby different items and generated associates are related
to one another and organized into a focused representation
[4,29,40]. One possibility is that amnesics’ impairment in
gist memory reflects defective relational and elaborative
processing.

Kitchener and Squire[16] have also alluded to the role
of inferential processes in new thematic learning in an at-
tempt to account for the performance of amnesic patients
in various category learning tasks. In several studies using
non-verbal materials, amnesic patients have shown intact
prototype classification[17,27,43], but in a recent study in
which exemplars were described verbally, amnesics’ proto-
type classification was found to be impaired[16]. Kitchener
and Squire[16] suggested that this impairment might be
attributable to the fact that verbal category learning requires
participants to compare and contrast exemplars across learn-
ing trials—a process that may not be necessary in non-verbal
category learning tasks, where similarity may be appre-
hended directly, without the need for relational processing.

In light of this proposal, it will be of interest to examine
further amnesics’ false recognition for non-verbal stimuli.
Using both abstract patterns[18] and pictures of common
objects[19], we have demonstrated that false recognition
in the non-verbal domain is impaired in amnesia follow-
ing standard retrieval instructions, but it remains to be seen
whether this finding will also occur following meaning re-
trieval instructions. If inferential processes by which differ-
ent items are compared and related to one another are less
important for the extraction of gist from non-verbal informa-
tion than from verbal information, meaning instructions may
be more successful in alleviating the false memory deficit
for non-verbal material in amnesia.

Another possible reason for the impairment in gist mem-
ory in amnesia is that patients may be unable to store
and maintain the products of the relational processing that
leads to the formation of a strong gist representation[22].
By this view, false recognition might be intact in amnesia
when tested immediately after presentation of the converg-
ing associates, but impaired following a delay or following
administration of multiple lists of associates. Although the

effect of delay on amnesics’ false recognition has not been
directly examined, the finding of normal[37] or enhanced
[22] false recall of critical lures in amnesic patients when
recall was tested immediately following exposure to a single
list of converging associates is consistent with this view (for
similar findings in Alzheimer’s disease, see[1,48]). Future
studies will be needed to directly examine the effect of
delay or memory interference on false memory in amnesia.

At first sight, our findings may appear to contradict the
results of several studies by Haslam and coworkers[11,12]
emphasizing the preservation of memory for generalities in
amnesia. Haslam and coworkers[11,12] demonstrated that
with multiple presentations, several patients were able to
learn the general category to which novel items belonged,
despite being unable to learn more specific, detailed infor-
mation. It should be pointed out, however, that even learning
of general information was quite laborious, as evidenced by
the fact that amnesic patients required more presentations
than normal participants. These findings, therefore, merely
suggest arelative preservation of memory for generalities in
amnesia. The results of the current study do not allow us to
directly compare memory for item-specific information and
gist information, as it is likely that gist information might
also help support veridical recognition of related list items.
Relevant evidence, however, comes from a study of false
memory using categorized pictures[19] that also included
one-of-a-kind pictures (single-item categories). In that study,
we found that although both item-specific memory and gist
memory were impaired in amnesia, item-specific memory
was even more impaired than was gist memory—a finding
consistent with the conclusion of Haslam and coworkers.

Finally, in addition to clarifying the cognitive basis of
the gist memory impairment in amnesia, our findings also
provide further insight into the brain mechanisms of false
memory. Our results suggest that the same medial tempo-
ral/diencephalic regions that are involved in memory for
studied items are also involved in the encoding and storage
of semantic gist. Melo et al.[22] hypothesized that the ex-
traction of semantic gist depends on lateral temporal lobe
structures, and possibly also on the integrity of prefrontal
regions. Lateral temporal structures are important in the pro-
cessing of semantic information[13,45], but were intact in
all but one of our patients (patient CL). Prefrontal regions
may play a role in the organization of thematic information
and the creation of a focused gist representation. However,
there was no evidence in the current study that impairments
in gist memory were directly linked to prefrontal deficits.
Therefore, it appears that the medial temporal lobes and
their diencephalic afferents are also critical for the extrac-
tion and maintenance of gist information, possibly through
their role in the encoding of relational and elaborative in-
formation that allows a set of associated words to be linked.
Our findings, indicating a role for limbic structures in the
encoding and storage of gist memory, extend previous find-
ings emphasizing the role of the medial temporal lobes in
the retrieval of false memories[7,33,37]. Furthermore, they
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are consistent with a general emphasis on the role of the
hippocampus and related structures in relational processing
and the establishment of flexible links between separately
encoded items[10,14].
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Appendix A. Instructions for the standard retrieval
condition

You will be presented with a series of words. Some of
these words were presented on the previous lists. Other
words were not presented earlier. If you do recognize the
word as one that you heard on an earlier list, please say
“OLD”. When you think that a word is new, meaning it was
not presented on an earlier list, please say “NEW”.

For example, suppose you were presented a list like “pine,
maple, elm, spruce”. If, on the test, you are presented with
“pine” you would say “OLD”. However, if you are presented
with “oak”, you would respond “NEW”, or if presented with
“computer”, you would respond “NEW”.

Please summarize these instructions before we begin.

Appendix B. Instructions for the meaning retrieval
condition

You will be presented with a series of words. Some of
these words were presented on the previous lists. Other
words were not presented earlier. If you do recognize the
word as an example of one of the old themes or concepts
in the lists heard earlier please say “OLD”. When you think
that a word is not an example of one of the old themes or
concepts, please say “NEW”.

For example, suppose you were presented a list like “pine,
maple, elm, spruce”. If, on the test, you are presented with
“pine”, you would say “OLD”, or if presented with “oak”,
you would say “OLD”. However, if you are presented with
“computer”, you would respond “NEW”.

For example, if the list contained the words “mug, saucer,
tea, coffee” and, at test, you are presented with “tea”, you
would respond—(OLD). If, at test, you were presented with
“cup”, you would respond—(OLD). If, at test, you were
presented with “radio”, you would respond—(NEW).

Please summarize these instructions before we begin.
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