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Recent studies with the Deese/Roediger-McDermott (DRM) paradigm have revealed that Korsakoff
patients show reduced levels of false recognition and different patterns of false recall compared to
controls. The present experiment examined whether this could be attributed to an encoding deficit, or
rather to problems with explicitly retrieving thematic information at test. In a variation on the DRM
paradigm, both patients and controls were presented with associative as well as categorised word lists,
with the order of recall and recognition tests manipulated between-subjects. The results point to an
important role for the automatic/controlled retrieval distinction: Korsakoff patients’ false memory was
only diminished compared to controls’ when automatic or short-term memory processes could not be
used to fulfil the task at hand. Hence, the patients’ explicit retrieval deficit appears to be crucial in
explaining past and present data. Results are discussed in terms of fuzzy-trace and activation-monitoring
theories.
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Although memory is a crucial aspect of everyday
life, blindly relying on the accuracy of our
memories might be unwise. Memory can be
inaccurate in surprisingly many ways (see Schac-
ter, 2001). Not only forgetting but even remem-
bering can imply memory failure: When people
remember things that never occurred, or remem-
ber them differently from the way in which they
occurred, they are said to produce ‘‘false’’ mem-
ories (Roediger & McDermott, 1995). The pre-
sent study was designed to investigate whether
the low levels of false memory typically obtained
for Korsakoff patients could be attributed to
either encoding or retrieval difficulties.

In the Deese/Roediger-McDermott (DRM)
paradigm (Deese, 1959; Roediger & McDermott,
1995), false memories are created through the
presentation of strongly related materials. After
having studied lists of words (e.g., bed, rest, awake,
tired, dream, night, etc.), which are all related to a
critical, but non-presented ‘‘lure’’ word (e.g.,
sleep), participants falsely recall and/or recognise
lure words with about the same (or even a higher)
probability as they correctly recall/recognise ac-
tually studied words (e.g., Payne, Elie, Blackwell,
& Neuschatz, 1996; Roediger & McDermott,
1995; Stadler, Roediger, & McDermott, 1999).
Theoretical explanations are provided by two
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main theories. First, in the activation-monitoring
account (Roediger & McDermott, 1995, 2000),
false memories are explained by the activation of
critical lures during study (see also Underwood,
1965), followed by source-monitoring problems at
test (see Johnson, Hashtroudi, & Lindsay, 1993):
Critical lures are falsely recalled/recognised be-
cause participants have difficulties distinguishing
between items that were actually studied and
items that were merely mentally activated.
Second, according to fuzzy-trace theory (e.g.,
Brainerd & Reyna, 1998, 2002), false memories
can be attributed to the processing and retrieval of
verbatim and gist information. Whereas both
support true memory, they have opposite effects
on false memory: Gist retrieval enhances it;
verbatim retrieval inhibits it. Both kinds of
information can induce vivid forms of remember-
ing, but verbatim memory declines more rapidly in
time than gist memory does.

Perhaps not surprisingly, the same processes
that are supposed to elicit the DRM false
memory phenomenon are also believed to be at
work in creating the confabulations typically seen
in amnesic (Korsakoff) patients (e.g., Lezak,
1995). Both deficient source monitoring and
faulty strategic memory retrieval have been
suggested to be at the basis of confabulating
behaviour (e.g., Moscovitch & Melo, 1997). None-
theless, recent experiments with amnesic (Kor-
sakoff) patients have revealed a rather striking
finding. The patients do not show an unequivocal
increase in DRM false memory compared to
memory-intact controls; rather, on the contrary.
The pattern typically found is one of reduced
false recognition and different patterns of false
recall (e.g., Koutstaal, Schacter, Verfaellie, Bren-
ner, & Jackson, 1999; Melo, Winocur, & Moscov-
itch, 1999; Schacter, Verfaellie, & Anes, 1997;
Schacter, Verfaellie, Anes, & Racine, 1998; Schac-
ter, Verfaellie, & Pradere, 1996). In this respect,
amnesic patients’ memory is similar to children’s
memory, as young children have also been shown
to produce very low levels of DRM false memory,
despite a general vulnerability to memory distor-
tion and relatively poor source-monitoring skills
(Dewhurst, Pursglove, & Lewis, 2007).

Based on fuzzy-trace theory, Schacter et al.
(e.g., 1996) accounted for amnesic patients’ di-
minished false recognition as follows: When
presented with many words converging on a
central theme, healthy participants ‘‘bind to-
gether’’ studied items and generated associations,
thereby constructing a focused representation of

the gist of the lists. This causes related distractor
words (matching the gist), as well as list words, to
elicit a strong sense of familiarity or recollection,
and hence to be remembered at test. Amnesic
patients, on the other hand, form or retain a much
poorer, degraded representation of the gist of the
lists, rendering false memory for related lures less
likely. Although appealing, this explanation
leaves room for two alternative interpretations
(or a combination of both). Either amnesic
patients do not encode/store a sufficiently orga-
nised gist representation, or the gist information
is not available to them at test due to impaired
retrieval.

The goal of the current experiment was to
investigate both of these alternatives in patients
suffering from Korsakoff’s syndrome. As Korsa-
koff patients are characterised by problems with
the intentional and conscious recollection of
information from memory (e.g., Beauregard
et al., 1997; Cermak, Verfaellie, Sweeney, &
Jacoby, 1992; Van Damme & d’Ydewalle, 2008),
the starting hypothesis was that faulty retrieval,
rather than problematic encoding, was (mainly)
responsible for earlier findings of reduced false
recognition: The patients are impaired at expli-
citly retrieving the theme of the lists, just as they
have problems with consciously remembering
specific list words (i.e., an ‘‘explicit retrieval
deficit account’’; the alternative hypothesis will
be referred to as an ‘‘encoding deficit account’’).

Some typical features of the DRM paradigm
were adapted, in order to shed a light on encoding
as well as retrieval factors. A first adaptation
involved the manipulation of the order of recall
and recognition tests. Traditionally, within the
DRM paradigm, free recall tests are provided
immediately after each word list, whereas old/
new recognition is tested at the end of the
experiment. This particular sequence is important
to consider, as amnesic patients in previous DRM
studies did show strongly reduced false recogni-
tion, but did not necessarily display strongly
reduced false recall (Melo et al., 1999; Schacter
et al., 1996). Possibly, Korsakoff patients can
retrieve the gist of the lists on the basis of
automatic and short-term memory processes at
immediate testing, but not when testing is delayed
(see Mayes, Downes, Shoqeirat, Hall, & Sagar,
1993). Preliminary support for this account is
provided in Schacter et al. (1996) and Melo et al.
(1999), where amnesic patients obtained higher
false recognition rates than controls to non-
studied, but mutually related, distractor words.

350 VAN DAMME AND d’YDEWALLE



The semantic relationships among these words
(only shown at test) apparently brought the
patients to believe they had encountered the
words during study. Hence, in the present experi-
ment, the order of recall and recognition tests was
manipulated between-subjects. Whereas half of
the participants received immediate free recall
tests and a delayed recognition test (cf. Roediger
& McDermott, 1995), the other half received
immediate recognition tests and a delayed free
recall test. Korsakoff patients’ memory for the
gist of the lists (i.e., their false memory) was
expected to be strongly impaired at delayed
testing, but relatively more normal when testing
occurred immediately after study. Especially on
the immediate recognition test, in which critical
lures were visually presented and could therefore
be recognised on the basis of familiarity, robust
false memory was predicted. Importantly, since
healthy controls would be able to inhibit their
false alarm rate by means of explicit recollection
of item-specific information, the patients’ false
recognition rate was expected to exceed the level
of controls. On the immediate free recall test (i.e.,
at test in which strategic retrieval plays a more
prominent role), Korsakoff patients’ false mem-
ory level was also predicted to be higher than at
delayed testing, but not necessarily to be higher
than controls’.

A second manipulation concerned the materi-
als typically used to elicit false memories. Tradi-
tionally, DRM word lists are designed such that
they comprise 15 strongly related associations to
one critical, non-presented word (i.e., ‘‘associa-
tive’’ lists). However, similar false recall effects
have also been obtained by means of ‘‘cate-
gorised’’ lists, in which a common member of a
certain category is omitted as the critical lure and
subsequent category members are used to build
up the study list (e.g., Smith, Ward, Tindell,
Sifonis, & Wilkenfeld, 2000). Smith, Gerkens,
Pierce, and Choi (2002) recently showed that
false memories are caused differently depending
on the nature of the word lists used. When using
associative lists, false memories are (mainly)
elicited during the study phase: Processing the
semantic relationships between the list words
evokes the critical lure word (due to high back-
ward association strength; see Deese, 1959; Ro-
binson & Roediger, 1997). When using
categorised lists, on the other hand, false mem-
ories do not come to mind during study, but
(mainly) arise because of the use of semantic
knowledge during the test phase: Remembering

the semantic category will lead people to believe
that the critical lure (i.e., the most dominant
member of that category) was indeed part of the
study list.

Although the majority of previous DRM
studies made use of associative lists, categorical
words were occasionally included in the materials
(e.g., in the fruit list of Stadler et al., 1999), which
may have confounded the effects of both types of
lists. The present experiment was designed to
disentangle these effects by constructing neatly
separated associative and categorised lists. More-
over, the use of the two different list types served
to illuminate the possibility of a (relational)
encoding deficit in the Korsakoff syndrome. In
case of deficient encoding, two specific expecta-
tions should be confirmed. First, at both immedi-
ate and delayed testing, the false memory
difference between patients and controls should
be larger for associative than for categorised lists.
For associative lists, elaborative encoding is
required to form a representation of the theme
(i.e., the critical lure), and hence to induce false
memories. For categorised lists, on the other
hand, the theme (i.e., the category) is obvious
without the need for elaborative encoding:
Knowledge about categories can be acquired
implicitly by cumulating information from multi-
ple examples (Knowlton & Squire, 1993). Hence,
deficient encoding will inhibit associative, but not
categorical, false memories. Consequently, and
secondly, when tested immediately after study
Korsakoff patients’ false memory should be sig-
nificantly lower than controls’ for associative lists,
but not necessarily for categorised lists.

METHOD

Participants

A total of 24 Korsakoff patients and 24 healthy
controls participated in the experiment. All pa-
tients were residents from the same psychiatric
institution in Belgium. Their mean age was 56 years
(range 38�70, SD�6.8) and they had an average of
11 years of formal education (range 6�15, SD�
2.6). Although complete neuropsychological test
scores were not available for all of them, screening
was based on previous clinical testing within the
institution. All patients met the criteria for the
DSM-IV Alcohol-Induced Persisting Amnesic
Disorder (American Psychiatric Association,
1994) and the criteria for the Korsakoff syndrome
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as described by Kopelman (2002). They all had
histories of chronic alcoholism, were disoriented in
time and place, and showed severe anterograde
and retrograde amnesia. More detailed informa-
tion and neuropsychological test scores are
available from the first author. The healthy and
volunteering controls were selected to correspond
as closely as possible to the age, gender, educa-
tional and vocational levels of the Korsakoff
patients. Their mean age was 57 years (range
45�74, SD�9.4), and they had an average of 12
years of formal education (range 6�19, SD�3.0).
Among the healthy controls, there were no signs of
any memory problems.

Materials

Study lists. A total of 24 lists of 16 words each
were used. Of every list, 15 words were to be
presented for study, whereas 1 target word (i.e.,
the critical lure) was not. Half of the lists were
construed on the basis of associative relation-
ships; the other half represented distinct semantic
categories. An example of both types of lists is
provided in the Appendix.

Each of the 12 associative lists was composed
of 15 strong associations to one critical lure word.
First, a selection of 12 lists was made out of the
ones used by Roediger and McDermott (1995)
and Stadler et al. (1999), based on the degree of
false memories obtained and the availability of
Dutch word association norms. Next, critical lures
were translated into Dutch, whereupon the cor-
responding associations were taken from the
norms of van der Made-van Bekkum (1973),
and de Groot and de Bil (1987). As in previous
studies, lists were created by obtaining the first 15
associations from the norms, ordered by associa-
tion frequency. Occasionally a word was replaced:
when it was part of another list, when it was a
proper name, when it was an expansion of
another word present in the list, or when another
word seemed more likely to elicit the critical lure
(see Roediger & McDermott, 1995; Stadler et al.,
1999). Also, attempts were made to maintain as
little overlap as possible with the themes/words
that were used for the construction of the
categorised lists.

For the categorised lists, the most dominant
member of a category served as the critical lure
and the following 15 members were used to form
the corresponding word list. All 12 lists were
developed according to the category norms of
Storms (2001) and Ruts et al. (2004). Following

Smith et al. (2000), the lists were created by
obtaining the first 16 members of a category,
ordered by output dominance (i.e., the frequency
with which an item is given as an example of a
category in a category production norm study).
The member with the highest output dominance
was considered as the critical lure and therefore
omitted; the remaining category members con-
stituted the list. When synonyms or dialect forms
were part of the first 16 items in the norm tables,
only the most dominant or most correct word was
selected. Highly salient words, extremely low-
frequent words, or words that were an expansion
of already selected words were substituted by the
next item in the norm tables.

Both associative and categorised word lists
were divided into three sets, for counterbalan-
cing purposes. Two sets were to be presented for
study; the third was used for construction of the
recognition tests. Each set occurred equally
often in each position. Within each set, the
order of the lists was randomised. However,
the order of the words within a list was held
constant, based on either association frequency
or output dominance. The study lists were
auditorily presented on a Dell laptop, using
E-prime.

Test construction. Due to the fact that the order
of recall and recognition tests was manipulated
between-subjects, there was an ‘‘immediate’’ and
a ‘‘delayed’’ version of each type of memory test.
The delayed recognition test, which was provided
to the participants after they had studied and
recalled eight word lists, was modelled after
Schacter et al. (1996) and Melo et al. (1999),
and included 24 studied and 24 non-studied items.
The studied items were obtained by selecting
three words from each of the studied lists (always
those in Positions 1, 8, and 10). The non-studied
items consisted of the critical lures corresponding
to the eight study lists, the critical lures corre-
sponding to the remaining four unstudied lists
(i.e., critical distractors), and 12 unrelated words
originating from lists not used any further in the
experiment (i.e., study distractors). For associa-
tive as well as categorised lists, these 48 test items
were randomly arranged on a test sheet, in two
columns. Beside each item, the words old and new
were printed.

The immediate recognition test, which was
provided to the participants immediately after
studying each word list, included four studied and
four non-studied items. The studied items were
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obtained by selecting four words from the pre-
ceding study list (those in Positions 1, 5, 8, and
10). The non-studied items consisted of the
critical lure from the preceding study list, a
critical lure randomly chosen from the set of
unstudied lists or from four extra lists not other-
wise used (i.e., a critical distractor), and two
unrelated study distractors. For associative as
well as categorised lists, these eight test items
were randomly arranged on a test sheet. Beside
each item, the words old and new were printed.
Due to the counterbalancing of the study lists,
there were six versions of both kinds of recogni-
tion tests. For the immediate and delayed free
recall tests, the participants received blank forms
and a pen.

Design and procedure

Participants were tested individually. Prior to the
experiment, they were informed about the gen-
eral nature of the procedure, where it was
mentioned that memory would be important at
test. They received an information form and a
consent form, which had to be read and signed
before starting the procedure. At the end of the
experiment, full explanation was provided. The
study was approved by the local ethics committee.

As the order of recall and recognition tests was
manipulated between-subjects, both participant
groups (Korsakoff patients and healthy controls)
were randomly assigned to one of two conditions.
Half of them received eight immediate free recall
tests and one overall recognition test at the end of
the experiment, whereas the other half received
eight immediate recognition tests and one overall
free recall test at the end of the experiment. Each
participant was tested twice, once with associative
and once with categorised lists, the two sessions
being separated by at least 4 days (counterbalan-
cing the order of presentation). Within each
condition, and for both kinds of materials, eight
lists of 15 words were auditorily presented for
study, in a female voice, at a rate of approxi-
mately 1.5 s per word. Before presentation of
each study list participants were told that they
would hear a list of words, which they should try
to remember for a memory test that would follow.
Instructions appeared on the computer screen
and were read out loud by the experimenter.

Immediately after each study list, participants
in the ‘‘recall-recognition’’ condition were asked
to write down as many of the words as they could

remember. Following Roediger and McDermott
(1995), they were told to start with the last few
items of the list and then to recall the rest of the
words in any order. For some of the Korsakoff
patients the writing was done by the experimenter
since they were unable to do it themselves. No
mentioning was made of guessing being allowed
or not, as previous experiments (see d’Ydewalle
& Van Damme, 2007) revealed that Korsakoff
patients are strongly inhibited by the instruction
not to guess. After approximately 2.5 minutes, the
next study list was presented. This was done eight
times, after which an overall recognition task was
given: Participants were asked to indicate for
every test item whether they had heard it in any
of the study lists (i.e., during the entire experi-
ment) or not. They were instructed to read each
word carefully and to circle old only for those
words they had encountered before; otherwise,
new should be circled. Next, they were to indicate
for every item classified as ‘‘old’’ whether they
could ‘‘remember’’ its actual presentation or
whether they simply ‘‘knew’’ that it had occurred
in one of the lists (procedure following Schacter
et al., 1996, and Melo et al., 1999; cf. Rajaram,
1993; Tulving, 1985). Instructions were shown on
a piece of paper and were read out loud by the
experimenter. No time limit was given for this
task.

Participants in the ‘‘recognition-recall’’ condi-
tion also heard eight lists, but were presented with
an old/new recognition test immediately after
each study list. They were instructed to indicate
for every word whether it was part of the
immediately preceding study list, or not (by
circling old/new). Next, they were asked to
make the ‘‘remember’’/‘‘know’’ distinction for
each word that was classified as ‘‘old’’. Instruc-
tions were shown on a piece of paper and were
read out loud by the experimenter. There was no
time limit. The final phase of the experiment
comprised an overall free recall test, in which
participants were asked to write down as many
words as possible from all of the lists they had
heard during the experiment. Again, response
time was not limited.

RESULTS

A 2 (Group: Korsakoff patients vs Healthy
controls)�2 (Condition: Recall-Recognition vs
Recognition-Recall)�2 (List type: Associative vs
Categorised)�2 (Item type: Studied vs Critical)
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mixed design was used for both free recall and
recognition data, with Group and Condition as
between-subjects variables, and Item type and
List type as within-subjects variables. An alpha
level of .05 was used for all statistical tests.

The mean proportions of immediate false re-
call (see Table 1) and delayed false recognition
(see Table 3b) for associative lists were very
similar to those obtained by Roediger and
McDermott (1995) and Schacter et al. (1996).
Accordingly, the word lists used in the present
experiment were adequately constructed and able
to elicit false memories to the same extent as
previous studies did.

Free recall

Free recall data are presented in Table 1, with
proportions of veridical and false recall as a
function of Group, Condition, and List type,
averaged across the eight target lists. A 2
(Group)�2 (Condition)�2 (List type)�2 (Item
type) mixed-factors analysis of variance revealed
significant main effects of Group, F(1, 44)�
46.29, MSE�0.040, pB.0001, hp

2�.51,
and Condition, F(1, 44)�43.24, MSE�0.040,
pB.0001, hp

2�.50. Significant interactions be-
tween List type and Item type, F(1, 44)�31.24,
MSE�0.011, pB.0001, hp

2�.42, and Condition
and Item type, F(1, 44)�20.83, MSE�0.021,
pB.0001, hp

2�.32, were qualified by two three-
way interactions.

First, a significant interaction between Group,
Condition, and Item type, F(1, 44)�4.07, MSE�
0.021, p�.0498, hp

2�.08, provided support for an
explicit retrieval deficit account (see Figure 1).
Korsakoff patients’ level of false recall was only
significantly lower than controls’ when tested at
the end of the experiment (Tukey, p�.0002), but

not when testing immediately followed each study
list. For veridical recall, a significant group
difference was found at both immediate and
delayed testing (Tukey, p�.002 and .009, respec-
tively). Also, Korsakoff patients showed a sig-
nificant drop in the proportion of false as well as
veridical recall when testing was delayed until the
end of the experiment (Tukey, p�.04 and
B.0001, respectively). Healthy controls, on the
other hand, only showed a decrease in the
proportion of correct recall (Tukey, pB.0001),
whereas the proportion of falsely recalled critical
lures remained stable over time. As a result, they
showed an opposite pattern of performance in
function of time of testing. While veridical recall
exceeded false recall when testing occurred im-
mediately after study (Tukey, p�.05), false recall
exceeded veridical recall when testing was de-
layed (p�.03).

A second significant interaction, between
Group, List type, and Item type, F(1, 44)�5.02,
MSE�0.011, p�.03, hp

2�.10, revealed an im-
portant difference between the two types of lists
used in the present experiment (see Figure 2).
Whereas associative lists elicited higher propor-
tions of false than veridical recall, the opposite
pattern was obtained for categorised lists. In
addition, categorised lists led to relatively more
veridical and less false recall than associative lists
did. Although these differences were found for
both participant groups, a posteriori Tukey tests
revealed them to be significant only for healthy
controls: They produced relatively fewer associa-
tive studied items than associative critical lures
(p�.03), and (marginally) more categorical stu-
died items than categorical critical lures (p�.07).
Also, they showed a significant difference be-
tween associative and categorised lists in both
veridical and false recall (p�.05 and .01, respec-
tively).

TABLE 1

Proportions of veridical and false recall, as a function of group, condition, and list type

Studied words Critical lures

Condition/List type C K C K

Recall-Recognition Associative .47 (.03) .27 (.03) .47 (.04) .30 (.07)

Categorised .59 (.04) .35 (.03) .32 (.06) .26 (.07)

Recognition-Recall Associative .18 (.02) .03 (.01) .43 (.05) .15 (.03)

Categorised .27 (.03) .04 (.01) .32 (.06) .08 (.03)

Standard errors of the mean in parentheses. In the Recall-Recognition condition, free recall tests were given immediately after

each study list; in the Recognition-Recall condition, an overall free recall test was given at the end of the experiment. C�Healthy

controls; K�Korsakoff patients.
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To assess an encoding deficit in the Korsakoff
group, the following hypotheses were evaluated:

First, the difference in false memory between

patients and controls should be larger for asso-
ciative than for categorised lists at both immedi-

ate and delayed testing. Second, this implied that,

at immediate recall, amnesic false memory should
be significantly lower than controls’ for associa-

tive lists, but not necessarily for categorised lists.

Whereas planned comparisons (Dunn) revealed
no evidence for the first hypothesis, the second

was confirmed. At immediate recall, Korsakoff

patients did produce significantly fewer critical
lures than controls for associative lists (M�.30 vs

.47), t(141)�2.73, p�.007, whereas there was no

significant group difference for categorised lists
(M�.26 vs .32).

As stated by Schacter et al. (1996), however,

the interpretation of free recall performance is

complicated by the presence of non-critical intru-
sions. Participants sometimes produce words,

other than the critical lure, that were not part of

the study lists, and amnesic patients might do this
more often than healthy controls do. Therefore,

Table 2 gives an overview of the intrusion rate for

participants in the present experiment. Note that
these data represent the mean number of intru-

sions per list, not proportions.
Even without having been mentioned that

guessing was not allowed, both Korsakoff patients

and healthy controls produced on average less

than one non-critical intrusion per list. A
Group�Condition�List type mixed-factors ana-

lysis of variance revealed significant main effects

of Condition, F(1, 44)�9.44, MSE�0.122, p�
.004, hp

2�.18, and List type, F(1, 44)�6.82,

MSE�0.046, p�.01, hp
2�.13, qualified by a

significant two-way interaction, F(1, 44)�13.54,

Figure 1. Proportions of immediate (a) and delayed (b) veridical and false recall, for Korsakoff patients and healthy controls.

Figure 2. Proportions of veridical and false recall of associative (a) and categorised (b) word lists, for Korsakoff patients and

healthy controls.
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MSE�0.046, p�.0006, hp
2�.24. Moreover, a

significant interaction between Group and Con-
dition, F(1, 44)�9.00, MSE�0.122, p�.004,
hp

2�.17, revealed that whereas healthy controls
produced similar amounts of intrusions at delayed
and immediate recall (both M�.21), Korsakoff
patients demonstrated a strong decrease when
recall was delayed (M�.52 vs .09). So, although
patients did produce more intrusions than con-
trols when recall immediately followed the study
phase, the pattern was reversed when testing was
delayed. Planned comparisons (Dunn) revealed
only convincing evidence for a group difference
when immediately recalling associative lists,
t(73)�3.26, p�.002 [for categorised lists,
t(73)�1.94, p�.06].

Following Schacter et al. (1996), intrusions
were subdivided into three categories: ‘‘related
intrusions’’, ‘‘perseverations’’, and ‘‘unrelated in-
trusions’’ (see Table 2). At immediate recall, the
main part of the intrusions of both participant
groups fell in the ‘‘related’’ category, which meant
that they were meaningfully related to, but not
part of, the studied lists. Importantly, these
‘‘related’’ intrusions reflected the same pattern
as was found for the total amount of intrusions:
At immediate recall, Korsakoff patients tended to
produce more related unstudied words than did
controls, but at delayed recall the difference was
reversed. As could be expected, Korsakoff pa-
tients also showed on average more ‘‘persevera-
tions’’ (i.e., words belonging to previously studied
lists) than controls, especially for associative lists,
although average production rates were still very
low. The mean amount of ‘‘unrelated’’ intrusions
followed the same pattern. A baseline intrusion
rate for both associative and categorised lists was
computed for each participant, based on Schacter
et al. (1996, i.e., the proportion of critical lure

intrusions as a function of the total number of
intrusions), as well as Melo et al. (1999, i.e., the
proportion of critical lure intrusions as a function
of the total number of unrelated intrusions), but
both computations resulted in the same pattern as
was obtained for the global free recall data.

Recognition

Tables 3a and 3b depict the recognition results for
studied words, study distractors, critical lures, and
critical distractors, as a function of List type and
Group. Both absolute proportions of ‘‘old’’ re-
sponses and corrected recognition rates are pre-
sented. Following Schacter et al. (1996), corrected
veridical and false recognition scores were calcu-
lated by subtracting the proportion of false alarms
to study and critical distractors from the propor-
tion of hits to the corresponding study words and
critical lures. This was done to account for a
possible response bias of Korsakoff patients to
respond ‘‘old’’ to unrelated, unseen distractor
words (see Schacter, Verfaellie, & Koutstaal,
2002). Nonetheless, although patients in the
present study did produce more false alarms to
distractors than controls, false alarm rates were
still very low in comparison to the hit rates.
However, since statistical analyses of absolute
and corrected recognition scores produced similar
results, and use of the corrected rates made the
comparison between veridical and false recogni-
tion easier to interpret, all of the analyses
conducted and data reported in this section are
based on the corrected recognition scores.

A Group�Condition�List type�Item type
mixed-factors analysis of variance revealed sig-
nificant main effects of Group, F(1, 44)�14.37,
MSE�0.066, p�.0005, hp

2�.25, Condition,

TABLE 2

Average non-critical intrusion rates of Korsakoff patients and healthy controls, as a function of condition and list type

Healthy controls Korsakoff patients

Recall-Recognition Recognition-Recall Recall-Recognition Recognition-Recall

Assoc. Categ. Assoc. Categ. Assoc. Categ. Assoc. Categ.

Total per list .31 (.09) .11 (.04) .17 (.07) .25 (.09) .70 (.16) .34 (.07) .08 (.05) .09 (.04)

Related .24 .10 .14 .21 .34 .23 .03 .04

Perseverations .03 .00 / / .18 .08 / /

Unrelated .04 .01 .03 .04 .18 .03 .05 .05

Standard errors of the mean in parentheses for total per list.

In the Recall-Recognition condition, free recall tests were given immediately after each study list; in the Recognition-Recall

condition, an overall free recall test was given at the end of the experiment. Assoc.�associative lists; Categ.�categorised lists.

356 VAN DAMME AND d’YDEWALLE



F(1, 44)�55.06, MSE�0.066, pB.0001, hp
2�.56,

and Item type, F(1, 44)�17.11, MSE�0.030,

p�.0002, hp
2�.28, qualified by four significant

interactions. First, a significant List type�Item

type interaction was found, F(1, 44)�17.08,

MSE�0.036, p�.0002, hp
2�.28, demonstrating

that associative lists led to similar proportions of

veridical and false recognition (M�.67 vs .68),

whereas categorised lists led to significantly

higher proportions of veridical than false recogni-

tion (M�.79 vs .58; Tukey, pB.0001). Evidence

was also obtained that categorised lists elicited

relatively more correct and less false recognition

than associative lists did (Tukey, p�.01 and .04,

respectively).
Second, two-way interactions between Group

and Condition, F(1, 44)�22.94, MSE�0.066,

pB.0001, hp
2�.34, and between Group and

Item type, F(1, 44)�7.45, MSE�0.030, p�.009,

hp
2�.14, were qualified by a significant three-way

interaction, F(1, 44)�5.18, MSE�0.030, p�.03,

hp
2�.11, again providing evidence for an explicit

retrieval deficit account (see Figure 3). Whereas

controls’ immediate veridical memory level was

slightly (but non-significantly) higher than that of

Korsakoff patients, the patients’ immediate false

memory level (non-significantly) exceeded false

memory of controls. As in the free recall data,

Korsakoff patients’ false as well as veridical

memory performance dropped significantly

when testing was delayed until the end of the

experiment (Tukey; both pB.0001). Healthy con-

trols, on the other hand, showed only a (marginal)

decrease in veridical recognition (p�.08), while

their false recognition rate was uninfluenced by

the time of testing. Hence, when the recognition

test was delayed, a significant group difference

was obtained for both veridical and false memory

(Tukey, p�.0001 and .0004, respectively).
Planned comparisons (Dunn) revealed partial

evidence for the first encoding deficit hypothesis,

but no evidence for the second. At delayed

recognition, the group difference in false memory

was larger for associative than for categorised

lists, t(87)�2.08, p�.04. However, at immediate

recognition, the results revealed the opposite

pattern of what was expected: Korsakoff patients

showed more false memory than controls did.

Whereas this difference was significant for cate-

gorised lists (M�.79 vs .56), t(155)�2.79,

p�.006, it was not for associative lists (M�.86

vs .77).

TABLE 3a

Proportions of items judged as ‘‘old’’ in the immediate recognition tests, as a function of item type, list type, and group

Overall recognition Remember Know

C K C K C K

Studied words

Assoc. .92 (.02) .86 (.04) .86 (.03) .77 (.06) .06 (.01) .10 (.04)

Categ. .95 (.02) .92 (.04) .89 (.02) .86 (.05) .06 (.02) .06 (.03)

Study distractors

Assoc. .01 (.01) .08 (.03) .01 (.01) .04 (.02) .01 (.01) .04 (.02)

Categ. .00 (.00) .02 (.01) .00 (.00) .02 (.01) .00 (.00) .00 (.00)

Veridical memory

Assoc. .91 (.02) .78 (.05) .85 (.02) .72 (.07) .06 (.02) .06 (.03)

Categ. .95 (.02) .90 (.04) .89 (.02) .84 (.04) .06 (.02) .06 (.03)

Critical lures

Assoc. .77 (.06) .92 (.04) .68 (.08) .85 (.04) .09 (.04) .06 (.04)

Categ. .56 (.09) .81 (.05) .34 (.09) .75 (.06) .22 (.06) .06 (.04)

Critical distractors

Assoc. .00 (.00) .05 (.03) .00 (.00) .02 (.01) .00 (.00) .03 (.02)

Categ. .00 (.00) .02 (.01) .00 (.00) .01 (.01) .00 (.00) .01 (.01)

False memory

Assoc. .77 (.06) .86 (.05) .68 (.08) .83 (.04) .09 (.04) .03 (.04)

Categ. .56 (.09) .79 (.05) .34 (.09) .74 (.06) .22 (.06) .05 (.04)

Standard errors of the mean in parentheses.

Veridical and false memory scores were obtained by subtracting the proportion of false alarms to distractors from the proportion

of hits to the corresponding study words/critical lures. C�Healthy controls; K�Korsakoff patients.
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Remember/know

Proportions of ‘‘old’’ responses were subdivided

into ‘‘remember’’ and ‘‘know’’ responses, which

are also depicted in Table 3. As simplified

instructions were used throughout the experiment

in order for Korsakoff patients to understand

them properly, ‘‘remembering’’ did not really

reflect the ability to mentally relive the study

experience (cf. Rajaram, 1993; Tulving, 1985).

Rather, participants used remember and know

responses to indicate how certain they were of

having heard a word before, with familiarity as

well as explicit recollection as possible bases of

TABLE 3b

Proportions of items judged as ‘‘old’’ in the delayed recognition tests, as a function of item type, list type, and group

Overall recognition Remember Know

C K C K C K

Studied words

Assoc. .68 (.04) .44 (.05) .55 (.05) .31 (.05) .13 (.05) .13 (.04)

Categ. .84 (.03) .59 (.06) .75 (.05) .39 (.09) .09 (.04) .20 (.07)

Study distractors

Assoc. .04 (.03) .10 (.03) .02 (.01) .05 (.02) .02 (.02) .05 (.02)

Categ. .00 (.00) .11 (.04) .00 (.00) .05 (.02) .00 (.00) .06 (.03)

Veridical memory

Assoc. .64 (.04) .34 (.05) .53 (.05) .26 (.05) .11 (.06) .08 (.03)

Categ. .84 (.03) .48 (.05) .75 (.05) .34 (.08) .09 (.04) .14 (.05)

Critical lures

Assoc. .81 (.04) .56 (.06) .64 (.06) .35 (.09) .18 (.05) .21 (.08)

Categ. .64 (.07) .56 (.09) .44 (.06) .34 (.08) .20 (.06) .22 (.06)

Critical distractors

Assoc. .06 (.03) .23 (.07) .04 (.03) .17 (.06) .02 (.02) .06 (.04)

Categ. .06 (.03) .19 (.06) .06 (.03) .08 (.05) .00 (.00) .10 (.04)

False memory

Assoc. .75 (.06) .33 (.08) .59 (.06) .19 (.11) .16 (.05) .15 (.09)

Categ. .57 (.07) .38 (.10) .38 (.07) .26 (.07) .20 (.06) .11 (.06)

Standard errors of the mean in parentheses.

Veridical and false memory scores were obtained by subtracting the proportion of false alarms to distractors from the proportion

of hits to the corresponding study words/critical lures; C�Healthy controls; K�Korsakoff patients.

Figure 3. Proportions of immediate (a) and delayed (b) veridical and false recognition (corrected scores), for Korsakoff patients

and healthy controls.
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these confidence levels (Yonelinas, 2002). Again,
both absolute proportions and corrected mea-
sures are presented. All statistical analyses in this
section are based on corrected measures, but
analyses of absolute scores led to similar results.

Generally, the remember pattern was much in
line with the overall recognition pattern. This was
reflected in the output of a Group�Condition�
List type�Item type mixed-factors analysis
of variance, showing significant main effects of
Group, F(1, 44)�5.18, MSE�0.096, p�.03, hp

2�
.11, Condition, F(1, 44)�52.76, MSE�0.096,
pB.0001, hp

2�.55, and Item type, F(1, 44)�
29.14, MSE�0.036, pB.0001, hp

2�.40, qualified
by six significant interactions. Four two-way inter-
actions [List type�Item type, F(1, 44)�25.80,
MSE�0.030, pB.0001, hp

2�.37; Group�Item
type, F(1, 44)�15.94, MSE�0.036, p�.0002,
hp

2�.27; Group�Condition, F(1, 44)�19.08,
MSE�0.096, pB.0001, hp

2�.30; Group�List
type, F(1, 44)�4.37, MSE�0.039, p�.04, hp

2�
.09] were involved in the following three-way
interactions.

First, and as for the recognition data, a
significant interaction between Group, Condition,
and Item type, F(1, 44)�6.95, MSE�0.036,
p�.01, hp

2�.14, provided support for an explicit
retrieval deficit account. When tested immedi-
ately after study, Korsakoff patients did not differ
significantly from controls in veridical remember-
ing (M�.78 vs .87), and moreover showed
significantly more false remembering than con-
trols (M�.79 vs .51; Tukey, p�.01). When testing
was delayed, the patients showed a significant
drop in both veridical and false remembering
(Tukey; veridical: M�.78 vs .30, pB.0001;
false: M�.79 vs .22, pB.0001), whereas controls
only showed a significant decrease in veridical
remembering (M�.87 vs. .64; Tukey, p�.06) but
no change in false remembering over time
(M�.51 vs .48). At delayed recognition, both
veridical and false remembering were lower for
patients than for controls (Tukey; p�.001 and
.02, respectively).

A significant interaction between Group, List
type, and Item type, F(1, 44)�8.37, MSE�0.030,
p�.006, hp

2�.16, again revealed a difference in
memory performance with associative versus
categorised lists. In healthy controls, associative
lists led to similar proportions of veridical and
false remembering (M�.69 vs .64; cf. Roediger &
McDermott, 1995), whereas for categorised lists
the proportion of veridical remembering was
more than double as high as the proportion of

false remembering (M�.82 vs .36; Tukey,
pB.0001). There was a significant difference
between controls, associative and categorised
false remembering (Tukey, p�.0002), but the
difference in veridical remembering was not
significant. Korsakoff patients showed more or
less the same result pattern as controls; however
without any statistically significant differences.

Regarding the encoding deficit hypotheses,
planned comparisons (Dunn) revealed the same
pattern as for the general recognition results.
Despite a larger group difference for associative
than for categorised lists at delayed recognition,
t(87)�2.70, p�.008, the opposite pattern was
obtained at immediate recognition: Korsakoff
patients’ false remembering was higher than
controls’, with a significantly larger difference
for categorised lists than for associative lists,
t(87)�2.22, p�.03. Whereas the group differ-
ence for categorised lists was significant (M�.74
vs .34), t(138)�4.31, pB.0001, the difference for
associative lists was not (M�.84 vs .68).

In Schacter et al. (1996), neither controls nor
amnesic patients used know responses more often
for list words and critical lures than for either type
of distractors, implying that most participants
tended to use this kind of response when they
were just guessing. In the present experiment,
however, both participant groups provided at
least twice as many know responses to studied
items and critical lures than to their respective
distractors (see Table 3). Hence, know responses
could not merely be considered as guessing
indicators. Nonetheless, further analyses are not
reported here, as they were completely comple-
mentary to those for the remember responses.

DISCUSSION

The present experiment was designed to investi-
gate whether earlier findings of reduced false
recognition in Korsakoff patients were due to
problems at encoding, at retrieval, or both. As a
starting point, it was assumed that faulty retrieval
might be the most important factor causing
diminished performance, due to the use of explicit
retrieval instructions at test and the patients’
typical problems with intentional or conscious
recollection. In what follows, retrieval and encod-
ing aspects will be discussed successively, on the
basis of the earlier stated hypotheses. Next,
results will be considered in the light of earlier
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findings, as well as within the framework of
activation-monitoring and fuzzy-trace theories.

Time of testing and the explicit retrieval
deficit account

Based on an explicit retrieval deficit account,
Korsakoff patients were expected to show only
modestly reduced (at free recall) or even in-
creased (at old/new recognition) false memory
when tested immediately after study. However,
delayed false memory performance was expected
to be strongly impaired, due to the patients’ well-
known difficulties with explicit recollection (e.g.,
d’Ydewalle & Van Damme, 2007).

The results obtained were in line with the
predictions. At free recall, the group difference in
false memory was less pronounced at immediate
than at delayed testing, due to the possibility of
(partly) relying on short-term memory for Kor-
sakoff patients in the former, but not in the latter
situation. However, a (non-significant) difference
was evident even in the former case, as controls
could retrieve additional information through
explicit recollection (we will come back to this
later). In the immediate recognition test, false
memory was higher for patients than for controls.
Although the difference in recognition scores did
not reach statistical significance, the difference in
false ‘‘remembering’’ did. The result pattern
could be attributed to familiarity-based retrieval,
unopposed by explicit recollection: Both famil-
iarity and recollection have been shown to con-
tribute to recognition performance, but amnesic
patients are limited to the use of familiarity-based
judgements (e.g., Yonelinas, 2002; Yonelinas,
Kroll, Dobbins, Lazzara, & Knight, 1998).

Due to the simplified instructions provided to
participants in the present experiment, ‘‘remem-
bering’’ and ‘‘knowing’’ reflected strong versus
poor confidence in recognition memory. Given
the fact that Korsakoff patients are limited to
familiarity-based retrieval, the high levels of
(false and veridical) ‘‘remembering’’ obtained at
immediate recognition may appear surprising.
However, as argued by Yonelinas (2002), con-
fidence in itself cannot be used as an index of
recollection or familiarity: ‘‘Items that are recol-
lected are associated with high levels of recogni-
tion confidence, whereas familiarity-based res-
ponses are associated with a wide range of
confidence responses’’ (p. 43). Likewise, Gardiner
(2002) stated that ‘‘remembering’’ as well as

‘‘knowing’’ can occur in a relatively automatic
way. Hence, the high rates of veridical and false
remembering obtained for Korsakoff patients can
be attributed to familiarity, whereas the high
veridical but lower false remember rates obtained
for controls can be attributed to the additional
use of explicit recollection. Of course, further
follow-up is needed to confirm these arguments.
In any case, the finding typically reported by
Schacter et al. (e.g., 1997) that amnesic patients’
gist memory is consistently impaired under con-
ditions in which false memory of controls is at a
relatively high level, is not supported here. More-
over, it would be very difficult to explain these
results by means of an encoding deficit account.

Delaying the time of testing led to a drop in
both false and veridical memory for Korsakoff
patients. When intentional, strategic recollection
was required to fulfil the task at hand, both item-
specific and gist memory were strongly impaired,
as predicted. For healthy controls, on the other
hand, delaying the time of testing only caused a
decrease in veridical memory, whereas their
(high) level of false memory was unaffected.
This finding is in agreement with fuzzy-trace
theory, as it reveals a more rapid decline for
verbatim than for gist memory. Similar (and even
stronger) effects have been reported by McDer-
mott (1996) and Payne et al. (1996). Two com-
ments should be made in this respect, however.
First, it should be mentioned that, to some extent,
delay of testing may have been confounded with
list length. Nevertheless, whereas the increased
number of to-be-remembered study words could
offer an alternative explanation for the decrease
in veridical memory with delayed testing, it
cannot account for the stability of false memory
as obtained for controls. Second, it should be
noted that participants’ delayed test performance
may have been influenced by performance on the
preceding immediate tests. Importantly, however,
such testing effects have been shown to be similar
for critical lures and for studied items, both at free
recall (McDermott, 1996) and at old/new recogni-
tion (Roediger & McDermott, 1995). Taking a
first test enhances later false recall/recognition
just as it enhances veridical recall/recognition.
Hence, if there was an influence of prior testing
on subsequent testing in the present experiment,
this would have been to a similar extent for
critical lures as for studied items, and will there-
fore have influenced the results only in an
absolute, but not in a relative, manner.
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Type of materials and the encoding
deficit account

In case of deficient encoding, it was expected that
there would be a larger false memory difference
between patients and controls for associative than
for categorised lists. Moreover, this implied that,
at immediate testing, amnesic false memory
should be significantly impaired for associative
lists, but not necessarily for categorised lists.

First, it is important to note that the results of
both free recall and old/new recognition revealed
a striking difference between the two types of lists
in the production of false versus veridical mem-
ories. Whereas false memory was more convin-
cingly obtained with associative lists, studied
words were better remembered with categorised
lists. Similar effects were recently obtained by
Buchanan, Brown, Cabeza, and Maitson (1999)
and Pierce, Gallo, Weiss, and Schacter (2005).
Moreover, the finding is in agreement with results
obtained for the original DRM lists: Lists contain-
ing categorical rather than associative items (e.g.,
fruit, car, black) can be found among those lists
that induced the lowest levels of false recall and
false recognition in the norm study of Stadler
et al. (1999; however, note that the category label
occasionally served as critical lure; cf. Park,
Shobe, & Kihlstrom, 2005).

Two alternative interpretations can be offered
for this finding. On the one hand, the fact that
participants produced more associative than ca-
tegorical false memories could point to a more
important role for semantic processes at study
than for semantic processes at test in establishing
the false memory phenomenon. The smaller
differences found for Korsakoff patients than
for controls could then be attributed to deficient
processing of the study lists. Importantly, how-
ever, associative lists not only elicited more false,
but also less veridical, memory than categorised
lists did. Therefore a different interpretation may
be in order. Most likely, associative lists are just
more difficult to remember than categorised lists.
Or vice versa: Lists consisting of category mem-
bers are easier to remember than lists consisting
of semantic associations to a non-presented word,
leading to more correct retrieval of studied items,
as well as suppression of false memory for the
lures. The smaller differences obtained for Kor-
sakoff patients would then suggest that they were
less able than controls to strategically retrieve the
studied category words at the time of testing.

For recognition and remember data, none of
the encoding deficit hypotheses was confirmed.
Results even revealed the opposite pattern of
what could be expected with deficient encoding:
Not only were Korsakoff patients’ false memory
scores higher than controls’ when immediately
tested, the difference was also significant only for
categorised lists. As explained before, the pa-
tients’ robust immediate false recognition rate
could be attributed to exclusive reliance on
familiarity-based retrieval, whereas controls
could additionally rely on explicit recollection.
The most logical explanation for the list differ-
ence would then be that categorised lists were
being better explicitly recollected by controls
(suppressing their false recognition rate). In any
case, the results are irreconcilable with an encod-
ing deficit account. Free recall data also showed
no evidence for the first hypothesis, but did
support the second one. However, a closer look
at the data brings to light that the difference
found between materials could entirely be attrib-
uted to performance of controls (see Table 1): As
categorised lists were being better (explicitly)
remembered than associative lists, false memory
was suppressed by robust veridical memory.

Nonetheless, regardless of performance of
controls, it should also be explained why Korsak-
off patients’ immediate false recall was quite low
to begin with. Let us first consider associative lists.
As shown by Smith et al. (2002), associative false
memories are induced by semantic processes
during study: Processing the relationships be-
tween the list words evokes the critical lure. In
other words, a thematic representation of the list
is formed, in which the critical lure embodies the
theme. This way, however, the critical lure be-
comes a word that needs to be remembered at
test in order for false memories to arise, just as
specific list words need to be remembered at test
in order for veridical memories to arise. Hence,
with explicit retrieval instructions, Korsakoff
patients will have difficulties recalling both kinds
of items, and false as well as veridical memory
will be diminished compared to controls’ (as was
indeed observed). Similarly, the patients’ dimin-
ished false recall of categorical lures can also
be attributed to deficient explicit recollection.
As categorical false memories are caused by
relying on the category structure while trying to
intentionally retrieve the studied words (Smith
et al., 2002), Korsakoff patients’ performance will
be impaired for the category as well as its
constituting items.
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A final aspect of the data that could provide
information about the possibility of an encoding
deficit is the pattern of non-critical intrusions in
the free recall task. In line with Schacter et al.
(1996), Korsakoff patients in the present study
intruded more non-critical words than controls at
immediate recall. The explanation provided by
Schacter et al. was that, whereas controls could
use a well-organised gist representation to reject
unrelated words, amnesic patients did not realise
that the intrusions did not ‘‘fit’’ the meaning of
the list, due to a degraded representation of the
gist of the lists. However, if this degradation was
(solely) due to poor encoding, it would be
impossible to explain why patients in the present
study produced fewer intrusions than controls did
at delayed recall. An explicit retrieval deficit
account, on the other hand, can explain the
results obtained. First, as Korsakoff patients are
limited to short-term memory at immediate re-
call, they will produce studied items and lure
words, but occasionally also other, non-critical
words. Controls, by contrast, will be less inclined
to do so, because of their robust item-specific
memory. The fact that the majority of the
patients’ intrusions were ‘‘related’’ intrusions
(i.e., words conceptually no different from the
critical lure) is in line with this reasoning, but is
incompatible with an encoding deficit account. At
delayed recall, where explicit recollection be-
comes the only tool to retrieve the studied
information, the extremely low proportion of
non-critical intrusions, as well as the strong
decline in veridical and false recall, then both
reflect the fact that the task has become extre-
mely difficult for the patients.

Reconciliation of opposite findings

In 1973, Cermak, Butters, and Gerrein provided
evidence for enhanced false memory in Korsakoff
patients compared to alcoholic controls. In a
continuous recognition paradigm, in which parti-
cipants were to decide for each presented word
whether or not they had encountered it before (cf.
Underwood, 1965), Korsakoff patients produced
higher false alarm rates to associations and
homophones of studied words than did controls.
As this finding stands in sharp contrast to the
depressed false recognition rates later obtained
by Schacter et al. (e.g., 1996, 1997), the question
remains whether both phenomena could be
explained by the same underlying factor(s). In

the light of the present findings, this does seem to
be the case. The distinction between automatic
and controlled retrieval of studied information
appears to be crucial in accounting for past as
well as present data.

The notion of ‘‘fluency’’ refers to the ease with
which to-be-recognised items are perceived and
the ease with which to-be-recalled items are
generated, and is believed to be an important
contributing factor to subjective experiences of
memory, or feelings of familiarity (Kelley &
Jacoby, 1996): When a person becomes aware of
the fluency of processing/generating an item
(relative to other items), he/she will attribute
this fluency to prior experience with the item at
the time of study (Jacoby, 1982). Importantly,
however, as the source of fluency is not specified,
memory illusions or false memories may occa-
sionally be created. For instance, as has already
been stated by Schacter et al. (e.g., 1996), the
heightened false recognition rates in Cermak
et al.’s (1973) Korsakoff patients could be
attributed to fluency-based retrieval. Whereas
controls were able to use explicit recollection to
oppose the feeling of familiarity induced by fluent
processing of the lure words, patients could not do
so. In other words, as a consequence of their
inability to recollect the identity of earlier pre-
sented study words (see also Cermak et al., 1992;
d’Ydewalle & Van Damme, 2007), the patients
could not distinguish between words they had
encountered before and related lure words.

Whereas some parts of the present results are
in line with what was found by Schacter et al.
(e.g., 1996), other parts are highly similar to the
findings of Cermak et al. (1973). On the one
hand, Korsakoff patients did show diminished
false recognition rates when testing was delayed
until the end of the experiment. On the other
hand, the patients’ false recognition/remember
rates were higher than controls’ when testing
occurred immediately after study. Evidently, the
latter finding could be attributed to fluency-based
retrieval, unopposed by explicit recollection of
item-specific information: Due to earlier mental
activation or to consistency with the gist of the
lists, critical lures were fluently processed at test,
inducing robust false memory in the patients.
However, when old/new recognition was delayed
until the end of the experiment, the task became
more difficult and automatic retrieval was no
longer sufficient to obtain high levels of perfor-
mance. While controls could turn to explicit
recollection to retrieve both item-specific and
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thematic information, Korsakoff patients could
still only rely on familiarity and fluency-based
retrieval. Consequently, both false and veridical
memory scores were diminished compared to
controls’. Support for this reasoning was also
found in the free recall data.

In sum, the distinction between fluency-based
retrieval and controlled recollection appears to be
a crucial factor in explaining not only the results
obtained by Cermak et al. (1973), but also the
results presented in this paper, as well as those
reported in previous studies using similar designs
and procedures. Without wanting to exclude the
existence of an encoding deficit in amnesic
(Korsakoff) patients, problematic encoding seems
neither necessary nor sufficient to account for the
data obtained so far. Furthermore, the explana-
tion provided in terms of automatic and con-
trolled retrieval can be embedded within the
framework of the two most important false
memory theories.

Integrating the two main theories

As explained before, false memories obtained
within the DRM paradigm could either result
from activation of the critical lure during the
study phase (cf. the activation-monitoring ac-
count; Roediger & McDermott, 1995), or from
the fact that the critical lure is consistent with the
gist information retrieved at test (cf. fuzzy-trace
theory; e.g., Brainerd & Reyna, 2002). Whereas
the former explanation mainly appears to apply
to associative lists, the latter seems more appro-
priate when using categorised lists (cf. Smith
et al., 2002; see also Koutstaal & Schacter,
1997). Nevertheless, as certain aspects of both
theories can be applied to both types of lists,
integrating the theories could be a way to account
for all of the data.

When studying word lists [both associative and
categorised], participants will not only encode
verbatim information, but also relational and
more general gist information, the latter being
summarised in some kind of thematic representa-
tion (cf. fuzzy-trace theory). During this study
process, associative critical lures will be elicited
by the individual list words (cf. activation-mon-
itoring theory), whereas categorical critical lures
will not be, as was shown by Smith et al. (2002).
Moreover, whereas associative lures capture the
theme of the to-be-studied lists, the theme of
categorised lists is represented by the semantic

category from which the words were taken.

Hence, whereas associative lures will be part of

the gist representation formed during study,

categorical lures will not be part of it.
As argued by Robinson and Roediger (1997),

such reasoning implies that associative critical

lures will actually be encoded along with the list

words during study, as a result of which both

kinds of items will behave similarly at a later

memory test. Consequently, if explicit recollec-

tion is required to retrieve information from the

study phase, Korsakoff patients could be expected

to show impaired performance for both kinds of

information, as was indeed found in the present

experiment, at both free recall and delayed

recognition. Alternatively, if fluency-based retrie-

val may be used to fulfil the task at hand, such as

in the immediate recognition task, Korsakoff

patients should show heightened levels of false

memory compared to controls (cf. Cermak et al.,

1973). Again, this is in line with the results

obtained. Categorical critical lures, on the other

hand, will not be elicited during study, but will

rather be generated or accepted at test because of

their consistency with the gist of the lists. None-

theless, in order for this to happen, the appro-

priate gist information (i.e., the semantic

category) must be retrieved first, creating the

same important role for explicit recollection as

was the case for associative lists.
In sum, despite the fact that critical lures are

expected to be elicited at different times (i.e., at

study vs test) for associative versus categorised

lists, the distinction between explicit recollection

and automatic retrieval is equally important to

both. In order for false memories to arise,

participants should first succeed in retrieving the

theme of the lists, which is either the critical lure

itself or the relevant semantic category. The

assumption that such a thematic representation

lies indeed at the basis of both types of false

memories is supported by the fact that the

prediction of longer stability of gist information

compared to verbatim information was confirmed

for both types of lists in healthy controls. Im-

portantly, this explanation can account for

virtually all findings of reduced false memory

in amnesic patients; that is, when tested with

associative (e.g., Schacter et al., 1996, 1997, 1998;

Verfaellie, Schacter, & Cook, 2002) as well as

with categorised (e.g., Koutstaal et al., 1999)

materials.
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CONCLUSION

The present experiment strongly points to defi-
cient retrieval of thematic, as well as item-
specific, information from the study phase as the
main cause of earlier found depressed veridical
and false memory levels in Korsakoff patients
(e.g., Schacter et al., 1996). Whereas an explicit
retrieval deficit could account for all of the results
obtained, the encoding deficit hypothesis was
consistent with some, but inconsistent with other,
data.

Of course, the conclusion with respect to (the
absence of) an encoding deficit entirely rests on
the assumption that associative false memories
are due to lure activation during study, whereas
categorical false memories are only elicited dur-
ing the test phase. It is important to mention that
there have been studies revealing the opposite
pattern as well. Dewhurst, Barry, and Holmes
(2005) provided evidence that categorical false
‘‘remember’’ judgments can be due to semantic
activation during study, and Coane and McBride
(2006) showed that activation of associative lures
might occur during retrieval as well as encoding.
Other studies, however, provided no evidence for
such retrieval-based associative activation (e.g.,
Dodd, Sheard, & MacLeod, 2006), and most
researchers using categorised materials (e.g.,
Koutstaal & Schacter, 1997) do agree with Smith
et al. that categorical false memories are most
likely to be elicited during retrieval. Nonetheless,
the present results cannot completely exclude the
possibility of some sort of encoding deficit in
Korsakoff patients (in addition to their explicit
retrieval deficit). After all, elaborative encoding
plays a more prominent role in processing asso-
ciative word lists than in processing categorised
word lists (cf. Knowlton & Squire, 1993), and this
is exactly the condition in which the largest group
differences were found. In addition, although
recognition data in particular seemed to go
against an encoding deficit, it should be kept in
mind that in such a test the theme is actually
provided to the participants (by presenting both
studied items and critical lures), which may have
clouded the results to some extent. Evidently,
further follow-up studies are needed to clarify the
present findings.
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Examples of associative and categorised word lists (with English translations in parentheses)

Associative list Categorised list

Dutch (English) Dutch (English)

Critical lure dokter (doctor) appel (apple)

Study words arts (physician) peer (pear)

ziek (ill) banaan (banana)

patiënt (patient) kiwi (kiwi)

genezen (cure) sinaasappel (orange)

verpleegster (nurse) druif (grape)

pijn (pain) ananas (pineapple)

medicijn (medicine) kers (cherry)

ziekenhuis (hospital) citroen (lemon)

angst (fear) mandarijn (mandarin)

onderzoek (examination) mango (mango)

gezond (healthy) aardbei (strawberry)

chirurg (surgeon) perzik (peach)

praktijk (practice) meloen (melon)

operatie (surgery) pompelmoes (grapefruit)

koorts (fever) kriek (black cherry)
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