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Since Korsakoff’s (1889/1955) first descriptions of confabulation at the end of the 19th century, all
attempts to understand this neuropsychological disorder have focused on memory dysfunctions.
Although the precise mechanisms underlying confabulation are still a matter of debate, the prevalent
view is that confabulation is the output of a faulty recollective process. In the present paper we raise
doubts about this undemonstrated assumption, arguing that confabulators are not necessarily attempt-
ing to recall when they confabulate. We describe a patient (M.L.) who floridly confabulated after a
ruptured aneurism of the anterior communicating artery. The patient was administered a range of
verbal tasks that required either memory recollection or other kinds of cognitive processes not invol-
ving memory. We conclude that the memory dysfunction exhibited by our patient represents one of
many manifestations of a more general underlying disorder characterized by an inability to select the
cognitive process that matches the task requirements in conjunction with a compulsion to provide

verbal responses.
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Although descriptions of patients who confabulate
date back to Korsakoff's studies in the late 1880s
(Korsakoff, 1889/1955), a satisfactory definition
of this neuropsychological picture and a universally
accepted theoretical account of this phenomenon
are still lacking. Perhaps one of the few undisputed
points about confabulation is that it is a manifes-
tation of impaired memory functioning. Thus, in
the definitions of confabulation proposed to date
there is always a reference to memory. According
to Berlyne (1972, p. 31), for example, confabulation

is a “falsification of memory occurring in clear con-
sciousness in association with an organically derived
amnesia”; analogously, in a more recent definition
by Moscovitch and Melo (1997, p. 1018) “confabu-
lations are statements or actions that involve unin-
tentional but obvious distortions of memory”. The
strict association between confabulation and
memory dysfunction is supported by the common
observation that patients are more likely to confa-
bulate when they are requested to recollect autobio-
graphical experiences (Moscovitch, 1989; Talland,
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1965). Moreover, as Korsakoff also emphasized
(Kopelman, Ng, Van Den Brouke, 1997), the
content of patients’ confabulatory statements can
often be traced back, with only minor distortions,
to events they actually experienced in a different
spatial and temporal context.

The only other well-established fact in the neu-
ropsychology of confabulation is that virtually all
confabulators have frontal lobe lesions. This is
true not only for the most common underlying
pathologies in confabulating patients—that is,
ruptured aneurisms of the anterior communicating
artery and alcoholic Korsakoff’s syndrome, which
invariably affect frontal lobes—but also for
damage due to other aetiologies (e.g., brain
injury, brain tumour). In a review of 79 cases of
confabulating patients, Gilboa and Moscovitch
(2002) found that all of them, regardless of aetiol-
ogy, showed an involvement of the prefrontal
cortex (64 cases) and/or of the basal forebrain.

The prominence of autobiographical experience
as the domain in which confabulators show their
primary deficit suggests that amnesia is in some
way related to confabulation. On the other hand,
the fact that frontal lesions are almost invariably
present in confabulating patients suggests a
relationship between confabulation and disruption
of the ability to programme, regulate, and verify
mental activity, which is the hallmark of the so-
called frontal lobe syndrome (Luria, 1969) or dys-
executive syndrome (Baddeley & Wilson, 1988).
Although nearly all researchers would agree that
frontal deficits and memory disorders underlie
confabulation, a more precise definition of these
neuropsychological ~deficits in confabulating
patients is still a matter of debate.

It is now generally accepted that memory recol-
lection is, in many cases, a complex multistage
process (Conway, 2005; Moscovitch & Melo,
1997); as such, it is a good candidate for control
by the frontal executive functions. In particular,
two stages of the memory retrieval process are
thought to be controlled by frontal systems: first,
strategic search for traces within the long-term
memory store, which is required each time the
retrieval cue is not able to produce an ecphory
(i.e., the automatic associative retrieval of the
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memory trace); second, monitoring the recovered
trace to verify that it matches the search require-
ments (Moscovitch & Melo, 1997). It is generally
believed that a failure in strategic searching and/or
in monitoring the output of the search process is at
the base of the false statements produced by con-
fabulating patients.

Stated in these very general terms, involvement
of the frontal lobes in confabulation is not under
discussion. Indeed, the still unresolved issue is
whether the damaged frontal systems that are sup-
posed to sustain confabulation are the same as
those that underlie the dysexecutive syndrome
(as proposed, for example, by DeLuca, 2000;
Kapur & Coughlan, 1980; Kopelman, 1987;
Luria, 1976) or whether a more focal frontal
deficit is sufficient for confabulation to occur
(see, for example, Dalla Barba, 1993a;
Moscovitch & Melo, 1997; Schnider, Diniken,
& Gutbrod, 1996). Authors who hold that the
disrupted frontal functions involved in confabula-
tions are more specific than those involved in dys-
executive patients support their view with the
argument that confabulating patients do not
necessarily show a dysexecutive syndrome. For
example, the confabulating patient M.B., studied
by Dalla Barba (1993a), scored well on a range
of tests considered sensitive to frontal functions.
On the other hand, as Johnson and coworkers
pointed out, until now no specific cognitive
deficit has been proven to have a clear causal
role in confabulation, suggesting that “different
types of confabulation ... would result from
different combinations of cognitive deficits”
(Johnson, O’Connor, & Cantor, 1997, p. 191).
In the same vein, Gilboa and coworkers argue
that “confabulation is complex and multi-
faceted, and models that propose a singular under-
lying mechanism are unlikely to succeed in
explaining the variety of its phenomena” (Gilboa
et al., 2006, p. 1411).

Another unresolved issue is the causal role of
amnesia in the occurrence of confabulation.
According to some authors (see, for example,
DeLuca, 2000, and Kopelman, 1987) both
frontal deficits and amnesia must be present for

confabulation to  occur. Other authors



deemphasize the role of amnesia in confabulation,
suggesting that confabulation should be con-
sidered a phenomenon of memory retrieval
rather than of encoding and storage (Burgess &
Shallice, 1996; Gilboa et al., 2006, Moscovitch
& Melo, 1997; see also Luria, 1976). In particular,
Gilboa et al. (2006) argue that failure of strategic
retrieval is the only condition necessary and is
sufficient for confabulation to occur, even though
amnesia is expected to exacerbate its occurrence.
Therefore, although different approaches
emphasize the role of different cognitive disorders
in the genesis of confabulation, they all share the
assumption that confabulation is inherently a
memory phenomenon. We now turn our attention
to the full range of behaviours exhibited by confa-
bulating patients to show that the relationship
between confabulation and memory dysfunction
may be less strict than is generally assumed.
Since Korsakoff’s descriptions, confabulations
have been defined as false statements produced
by brain-damaged subjects instead of the correct
recollection of a memory trace. Thus, as we
reported above, most researchers hold that confa-
bulatory statements can often be traced back to
events really experienced by the patients.
Although confabulation is usually concerned
with episodic memory, there are also reports of
patients who confabulated when providing seman-
tic information (Dalla Barba, 1993b; Kopelman
et al.,, 1997)—that is, when they referred to the
bulk of overlearned facts (e.g., that Paris is a
town in France) and to word meanings that consti-
tute their semantic memory (Tulving, 1984). In
particular, Moscovitch and coworkers
(Moscovith & Melo, 1997) demonstrated that
confabulation in the semantic domain can be
easily elicited when the task poses sufficiently
high demands to the strategic retrieval processes.
In the case of semantic memory, the traces to be
recollected are not episodes directly experienced
by the subject; therefore, although semantic
confabulations may be considered false memories,
as subjects are actually engaged in tasks that
require the recollection and description of their
own semantic knowledge, no accounts based on
the displacement of true memories in time and
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place can be invoked as the underlying disorder
(Gilboa et al., 2006).

Alongside the so-called provoked confabula-
tions—that is, confabulations produced as a
response to questions tapping the subject’s episodic
or semantic memory—another kind of pathologi-
cal behaviour, which has a much looser relation-
ship with memory, is often observed in the same
patients who exhibit the former type of confabula-
tions (DeLuca & Cicerone, 1991). So-called spon-
taneous confabulations (Berlyne, 1972; Kopelman,
1987), at variance with confabulations of the
former type (i.e., provoked confabulations), are
not produced in response to the request to retrieve
a memory trace. By contrast, they are untrue,
sometimes bizarre statements that are readily
evident in the subject’s everyday conversation,
which express false beliefs that they sometimes
act upon. Often these false beliefs do not refer to
past experiences but to the present situation, as
in the case of a patient described by Stuss and co-
workers (Stuss, Alexander, Lieberman, & Levine,
1978, p. 1168): “During an ecarly interview, he
stood up without warning, walked to a window,
gazed out at the surrounding buildings, returned
to his seat and informed the examiner that his
(the examiner’s) boat had been stolen.” Although
spontaneous confabulations are also considered a
form of memory distortion, we believe that their
relationship to the cognitive process of memory
retrieval is far from self-evident. Of course, all
our beliefs derive from prior experience, and
insofar false beliefs can be considered false mem-
ories; however, the point here is whether spon-
taneous confabulators who exhibit false beliefs
are actually engaged in a faulty recollective
process, as is implicitly assumed by most current
accounts of confabulation.

Going a step further one can also hold that the
status of provoked confabulations as “erroneous
memories” is sometimes questionable. In our
opinion, the theoretical framework that considers
confabulation as a distortion of normal memory
retrieval has led to the somewhat unjustified
assumption that confabulators are always
engaged in a process of recollection when they
confabulate (in a provoked or spontaneous
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fashion). In the present paper we take a different
standpoint, suggesting that confabulation may, at
least sometimes, represent the output of cognitive
processes other than memory recall. Indeed, one of
the core functions generally attributed to the
frontal lobes (which are almost invariably
damaged in confabulators) is selection of the
right cognitive process to apply to the external
environment to reach a goal. However, cognitive
processes can also be triggered directly by environ-
mental input, without any voluntary control
(Norman & Shallice, 1986). Thus, selection
often implies the inhibition of concurrent pro-
cesses that could be performed on the same
environmental stimuli but that are not well
suited for pursuing the desired goal. According
to Cooper and Shallice (2000), a lack of strategic
inhibition of routine cognitive processes is at the
origin of the utilization behaviour often observed
in patients who have sustained frontal lesions.
Such patients (first described by Lhermitte,
1983) compulsively perform routine actions with
the objects placed in front of them, even when
they are explicitly requested not to do so. The
model proposed by Norman and Shallice was pri-
marily devised to account for normal action
control and related neuropsychological disorders;
however, as these authors stated, “the same prin-
ciples apply to internal actions—actions that
involve only the cognitive processing mechanisms”
(Norman & Shallice, 1986, p. 1). We believe that
this general framework can also be applied to con-
fabulation. In this view, confabulatory statements
can be seen as the output of a cognitive process,
other than recollection, triggered by the environ-
mental input represented by the experimenter’s
questions. Obviously, the novelty of this approach
is not that we ascribe the emergence of confabula-
tory statements to a lack of frontal control, but that
we envisage the possible locus of the failure of stra-
tegic control also at a higher hierarchical level than
is usually admitted—that is, not only “within” the
cognitive process of recollection but also “prior” to
it, at the level where a strategic decision has to be
made between recollection and other mental pro-
cesses. In our opinion, confabulatory statements
may arise in a brain-damaged subject every time
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a question (or another conversational input) acts
as an automatic (i.e., unconscious) trigger for an
inappropriate cognitive process, leading to a
verbal output.

In this view, two verifiable predictions can be
made: First, it should be possible to demonstrate
that patients who confabulate when responding
to memory questions are indeed involved in cogni-
tive processes other than memory retrieval; second,
patients who confabulate when requested to recol-
lect memories should also show aberrant verbal
behaviour on other tasks not requiring memory
recollection. This aberrant verbal behaviour can
be further qualified as follows: On one hand, we
should be able to demonstrate that it occurs as a
consequence of the wrong selection of the cogni-
tive process appropriate for the task requirements;
on the other hand, in these nonmemory tasks we
should also see confabulating patients’ character-
istic difficulty in abstaining from producing
wrong verbal responses.

To date, there is only very sparse and anecdotal
evidence of this proposal in the literature. As
Kopelman and colleagues note, this may be
because, “many accounts of confabulation provide
only brief vignettes or ‘snapshots’ of their patients’
confabulations, which may have been selected to
illustrate a particular theoretical standpoint”
(Kopelman et al., 1997, p. 706). An interesting
counterexample is Papagno and Baddeley’s (1997,
p. 746) description of their patient, M.M., who,
after having substituted the presented story with a
completely different one, asked “Did you like my
story?”. As the authors agree, this kind of
comment makes it very doubtful that M.M.’s con-
fabulation resulted from an attempt to remember.
Other authors acknowledged that “examples of
confabulatory behaviour were detected in a
number of domains other than memory” (Dalla
Barba, 1993b, p. 571), but considered this evidence
beyond the scope of their reports.

In the present single case study we describe a
well-educated, 55-year-old woman who, follow-
ing the rupture of an aneurism of the anterior
communicating artery, exhibited very florid con-
fabulatory behaviour. Her confabulations were
both spontaneous and provoked, affecting



episodic as well as semantic memory. A careful
investigation of her behaviour, also on tasks not
requiring memory retrieval, provided evidence
in support of the hypothesis that confabulations
may represent the verbal output of some cogni-
tive processes other than (faulty) memory recol-
lection. Indeed, we found evidence that our
patient was not always involved in an attempt
to remember when she produced confabulatory
statements.

CASE REPORT

Case history

M.L. is a right-handed woman who was born in
1950. She has a degree in literature and worked
as a high-school teacher until the onset of the
illness for which she was referred to us. At the
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beginning of June 2005 she complained of a
violent headache and nape rigidity. A few days
later she abruptly lost consciousness and was
taken to the local emergency room (ER) unit. A
computed tomography (CT) scan revealed a
right mesial frontal intraparenchymal haematoma.
An angiography showed a subarachnoid haemor-
rhage from an anterior communicating artery
aneurism, which was subsequently clipped. On
July 14, a ventricular-peritoneal derivation was
carried out to reduce marked tetraventricular
hydrocephalus. A follow-up CT scan, on
November 23, 2005 (Figure 1), showed the extent
of the cerebrovascular lesion and still marked
hydrocephalus. On July 25, 2005, she was
admitted as an inpatient to S. Lucia hospital
for physical and cognitive rehabilitation. The
experimental investigation described in this study
was carried out between August and December

2005.

SOMA
H-SP-CR

Figure 1. Panel A: Axial computed tomography (CT) scan of M.L., dated 23 November, 2005, showing a large right-sided fronto-basal
hypodensity region. Panel B: A more superior slice of the same CT scan, demonstrating the same lesion and a marked ventricular
hydrocephalus. The rostral end of the ventricular shunt is also evident in the right lateral ventricle.
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Clinical investigation

At admission, M.L. was alert, collaborative, and
able to execute simple verbal commands. The
neurological examination revealed left hemiparesis
with mild spasticity and increased tendon reflex of
homolateral limbs. No obvious limitation of visual
acuity and voluntary ocular movements was
noticed, but she presented urinary and faecal
incontinence. Spontaneous speech was fluent,
with no evidence of paraphasias or deficits at the
grammatical or syntactic level. Although no
aphasic deficits were noticeable, the informative
content of her speech was altered. Sometimes
this was due to the logical implausibility of her
statements; other times her discourse was intern-
ally coherent but conveyed confabulatory
content. In fact, confabulation was the most
obvious feature of her clinical picture, and it
occurred not only in response to direct question-
ing, but also spontaneously.

Throughout her hospitalization M.L. remained
disoriented with regard to persons, place, time,
and situation (Von Cramon & Siring, 1982),
and she showed no concern about her lack of
orientation. Every time she failed to provide the
correct answer to a question about orientation,
she produced a confabulatory answer.

She was totally unaware of her memory deficit,
and she never acknowledged it even when specifi-
cally asked by the examiner. However, when
someone pointed out her errors and false beliefs,
she acknowledged them but showed a total lack
of concern. Generally, her mood was apathetic
and indifferent about her situation and social
interactions.

M.L. often exhibited utilization behaviour. For
example, once she was given a blanket and could
not refrain from rubbing a stain on it; indeed,
she was often engaged in trying to remove any-
thing that looked like a stain.

General neuropsychological examination

Prior to the experimental investigations described
in the next section, M.L. underwent a formal
neuropsychological investigation, which tapped
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general intelligence and specific cognitive
domains. M.L.s general intellectual efficiency
was assessed by the Wechsler Adult Intelligence
Scale—Revised (WAIS—-R) test (Wechsler,
1981). Her performance proved to be at the
lower edge of the normal range: verbal intelligence
quotient (VIQ) 79, performance IQ_(PIQ) 72,
full-scale IQ_74 (see Table 1). Although she pro-
duced a certain percentage of correct answers, on
more demanding items M.L.s performance on
the WALIS subtests was characterized by confabu-
latory and simply wrong answers. For example,
when she was requested to provide the reason for
Madame Curie’s fame on the Information
subtest, she responded that it was because of her
hairstyle. On the Arithmetic subtest, when M.L.
was requested to compute the average speed of a
car covering 275 km in 5 hours, she said: “The
car model must be considered if there are police-
men on the street, if there are some climb or if
we run over a glide street.”

In addition to the WAIS, we also administered
a battery of neuropsychological tests to M.L. to
more thoroughly investigate the status of specific
cognitive domains, particularly memory and
frontal abilities. Table 2 shows M.L.’s perform-
ance and the performance of two nonconfabulat-
ing frontal controls (see next section) on the

Table 1. M.L.s scores on Wechsler Adult Intelligence
Scale—Revised

Raw (adjusted)  Percentile

WAIS—R subtests Max scores rank

Verbal
Information 29 11 (8) 25
Digit Span 28 8 (7) 16
Vocabulary 70 33 (8) 25
Arithmetic 19 5(5) 5
Comprehension 32 12 (7) 16
Similarities 28 6 (6) 9

Performance
Picture Completion 20 3 (6) 9
Picture Arrangement 20 2(8) 25
Block Design 51 12 <5
Object Assembly 41 4(2) <5
Digit Symbol 93 11 (4) <5

Note: WAIS—R = Wechsler Adult Intelligence Scale—Revised.
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Table 2. M.L.’s and frontal controls’ scores on a neuropsychological tests battery

Raw (adjusted) scores

Test Max.  Cut-off M.L. CtAd CtB
Episodic memory 15-word list Carlesimo,
Caltagirone, &
Immediate recall Gainotti, 1996 75 2853  29(25.2) 11 (9.44) 9 (10.30)
15-min delayed recall 15 4.69 0 0 2(2.59)
Recognition® hits 15 10 15 12
False alarms 30 25 29 14
Prose memory Carlesimo et al., 2002
Immediate recall 8.9 3.10 0 0 5.3 (5.45)
20-min delayed recall 8.9 2.39 0 0 3 (3.08)
Short-term memory — Digit span forward Orsini et al., 1987 3.75 4(3.35) 4 (3.28) 5(4.51)
Corsi span forward Orsini et al., 1987 3.50 2 (1.75) 3(2.82) 4 (3.89)
Frontal abilities Letter fluency Carlesimo et al., 1996 17.35 9 (0.68) 1(0) 1(0)
FAB Apollonio et al, 2005 18 1348  6(48)  4(3) 4(3.7)
Constructional Constructional apraxia ~ Carlesimo et al., 1996 12 7.18 4(3.02) 8(7.19) 6 (5.76)
abilities

Note: FAB = Frontal Assessment Battery.
“No standardization available.

same battery. Unfortunately, due to M.L.’s lack of
cooperation and the obvious fluctuation in her
ability to pay attention to the task requirements,
results of some tests were not reliable and, there-
fore, are not reported in Table 2. This was the
case for Raven’s Coloured Progressive Matrices
(Raven, 1947) and for the Modified Card
Sorting test (Nelson, 1976). On all tests adminis-
tered, M.L. performed well below the normality
cut-off. Indeed, the patient demonstrated confa-
bulatory behaviour during the performance of vir-
tually all tests making up the battery. Replicating
behaviour already observed in other confabulating
patients (Schnider et al., 1996), M.L. made many
intrusion errors on the 15-word list recall and a
high number of false alarms on the recognition
test. Although short-term memory, as assessed
by Digit Span, was only marginally impaired, she
spontaneously remarked on a digit sequence,
saying that numbers were her children’s marks.
While copying some simple line drawings,
M.L. showed a behaviour bearing many resem-
blances with her confabulatory fabrications in the
verbal domain. Indeed, she added many elements
that were not present in the model—that is,
when copying a house, she drew a car and a

Figure 2. Line drawing of a house (top) and M.L.’s copy (bottom).

driveway in front of it (see Figure 2); moreover,
when she had to copy a cube, she drew a door
and a window, as if it were a house.

CONTROL PARTICIPANTS

In the present study, we suggest that confabulation
may result from a deficit at a higher level of frontal
control than is usually admitted (see above).
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Nevertheless, we also hold, as is generally acknowl-
edged, that even severe frontal dysfunctions do not
necessarily lead to confabulation. Thus, it is import-
ant to prove that the signs of frontal dysfunction
that we believe have a causative role in M.L.’s con-
fabulations are not present in nonconfabulating
frontal patients. This point is empirically important
because many qualitative aspects of our patient’s
responses, which we rely upon in interpreting her
behaviour, have never been formally investigated
either in frontal patients or in normal people. For
this reason, the experimental tasks administered to
M.L. were also administered to two nonconfabulat-
ing frontal control patients (Controls A and B, see
below) and to a small group of 5 normal controls
matched with M.L. for sex, age, and educational
level.

Neither of the frontal control patients showed
any evident aphasic deficit. Control A (CtA) was a
62-year-old woman who, 3 months prior to the
reported investigations, suffered (as M.L. did)
from a ruptured aneurism of the anterior communi-
cating artery, which caused a frontal bilateral, right
skewed lesion. CtA, like M.L., had a university
degree and had been working as a high-school
teacher until her illness; she was also confused, disor-
iented (with regard to persons, place, time, and situ-
ation), and densely amnesic, and showed marked
signs of frontal dysfunction at the time of the
reported investigation (see Table 2). Unlike M.L.,
however, she did not confabulate. Control B (CtB)
was a 65-year-old man with a high-school edu-
cation. He suffered from a cerebral tumour, orig-
inally located in the left medial frontal region,
which extended to the right frontal lobe at the
time of the present examination. Unlike the other
two patients, he was oriented in time and space
and to persons and situations; like the other patients,
however, he showed frontal and memory deficits (see
Table 2). Finally, as in the case of CtA, no confabu-
latory behaviour was observed.

EXPERIMENTAL INVESTIGATION

The major aim of this study was to investigate the
nature of the mental processes underlying M.L.’s
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confabulations. First, we were interested in ascer-
taining whether M.L.s confabulations were the
result of a faulty recollective process, or whether
they represented the verbal output of cognitive
processes other than recollection. Second, we
were interested in determining whether M.L.s
verbal behaviour was aberrant also on verbal
tasks not requiring memory recollection.

To address these issues, M.L. and frontal and
normal controls were administered tasks requiring
the recollection and verbalization of episodic and
semantic memories, as well as tasks requiring
verbal output deriving from a different cognitive
process. In order to identify the mental process
involved in the production of wrong answers, we
performed a qualitative analysis of the errors.

A ubiquitous problem when dealing with confa-
bulations is how to distinguish between real confa-
bulatory responses and wrong responses. Following
Dalla Barba (1993b, p. 572), responses are confabu-
latory when they represent “important discrepancies
from the attended response” and not only “minor
errors”. This distinction, however, is not always
simple and, in any case, is somewhat arbitrary. So,
for example, when Moscovitch and Melo (1997)
scored responses concerning the recollection of his-
torical events they considered responses outside a
50-year range (earlier or later) of the actual data as
confabulatory. Conversely, for personal events data
had to be accurate to the year. For the sake of sim-
plicity, in the tables reporting M.Ls and controls’
performances we only distinguish between omission
errors (i.e., when the participant acknowledges not
knowing the right answer) and commission errors
(when the participant provides a wrong answer).
As a rule, however, following Dalla Barba we can
say that most of ML.LL.’s productions were confabula-
tory, because they represented major distortions with
respect to “the attended response”. This was
obviously not the case for either normal or brain-
damaged control participants.

Memory questionnaire

Materials and methods
A 160-item questionnaire, which comprised ques-
tions tapping episodic and semantic memory, was



administered to M.L. and controls. Episodic ques-
tions (7 = 40) included items that investigated the
ability to recollect new events (anterograde ques-
tions; e.g., “What did you eat for dinner last
night?”) as well as items referring to experiences
prior to her illness (retrograde questions; e.g.,
“Where were you when you heard about the
attack on the Twin Towers?”). Semantic questions
tapped knowledge about general semantic memory
(encyclopaedic questions, » = 40) and linguistic
semantic memory (word definition, n = 40; half
concrete nouns and half abstract nouns).
Encyclopaedic questions were about historical
events (e.g., “Which country used atomic bombs
against Japan at the end of the Second World
War?”), literature, and the arts (e.g., “Which is
Dante Alighieri’s most famous work?”). As for the
items to be defined, since M.L. (and frontal con-
trols) had no obvious aphasic deficits words of rela-
tively low frequency (e.g., allegory, alembic) were
selected to ensure a sufficient number of errors for
a qualitative analysis. Word frequency did not sig-
nificantly differ across concrete and abstract nouns.
Considering M.L.’s cultural level and professional
activity, it is very unlikely that linguistic and ency-
clopaedic questions tapped contents that were not
part of her premorbid semantic knowledge.

In addition to the above-described items, in each
domain (episodic memory, general semantic, and
linguistic semantic) a number of “I don’t know”
questions (i.e., “questions constructed so that the
appropriate response is likely to be I don’t know’
by normal subjects”; Dalla Barba, 1993a, p. 8)
were added. In particular, “I don’t know” questions
comprised 10 episodic questions (e.g., “What did
you wear on your first day of school?”), 10 general
semantic questions (e.g., “What was Baudelaire’s
sister’s job?”), and 20 legal nonwords to define.

The 160 items of the semantic questionnaire
were presented in randomized order, 40 at a
time, on 4 different days to M.L. and to the
frontal controls and in a single session to the 5
normal controls.

Results
As can be seen in Table 3, M.L. was able to

provide correct answers to only 3 out of 40 episodic

DO CONFABULATORS REALLY TRY TO REMEMBER?

memory questions and acknowledged not knowing
the right answer for 3 other questions (i.e., she
made an omission error). In the vast majority of
cases (34 out of 40), she responded with a confabu-
lation (i.e., she made commission errors). When
answering encyclopaedic questions, M.L. was a
little more accurate (10 out of 40 correct) than
when answering episodic memory questions
(¢ = 4.5; p = .034). However, the number of
times she acknowledged not knowing the right
answer was very low also for encyclopaedic ques-
tions (n = 3), and consequently the number of
confabulations was high (n = 27). Thus, the
ratio between omission and commission errors
was not significantly different across episodic and
encyclopaedic questions O = 0.1, p = .754).
M.L. showed clear confabulatory behaviour also
when asked to answer so-called “I don’t know”
questions, tapping episodic and encyclopaedic
knowledge. The latter type of question is devised
so that even normal people will not know the
right answer; therefore, in this case omission
responses are not a pathological feature. M.L. pro-
vided this kind of answer once when responding to
episodic “I don’t know” questions and once when
responding encyclopaedic “I don’t know” ques-
tions; otherwise, she provided confabulatory
answers. Thus, using “I don’t know” questions
did not result in a lessening of her confabulatory
behaviour. Note that her ratio of omissions to
commissions (i.e., 1 to 9, on both episodic and
encyclopaedic “I don’t know” questions) was very
similar to that observed with true episodic ( X =
0.4; p = .849) and with encyclopaedic questions
(x* = 0.0; 7 = 1). In responding to episodic and
semantic memory questions, frontal controls’ accu-
racy was comparable to that of M.L.; however,
their pattern of wrong answers was characterized
by an inverted ratio between commission and
omission errors as compared to M.L.s. This
difference was evident in both participants,
although it was more straightforward in CtA
than in CtB. Normal controls were more accurate
than all brain-damaged participants, and, as
already noted for frontal controls, their wrong
answers were mostly omission errors. The prepon-
derance of omission versus commission errors in
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Table 3. M.L.’s and controls’ performance on the memory questionnaire

Fr. Cts N. Cts
Test n M.L. A B Mean Range
Episodic memory Personal events 40 Tot. er. 37 31 31 3.8 3-5
Om. er. 3 23 17 32 3-4
Comm. er. 34 8 14 0.6 0-2
Semantic memory Encyclopaedic questions 40 Tot. er. 30 35 31 9.6 2-17
Om. er. 3 34 16 6.6 0-13
Comm. er. 27 1 15 3 0-8
Word definition
Concrete words 20 Tot. er. 18 16 12 2 0-5
Om. er. 10 16 8 1.4 0-4
Comm. er. 8 0 4 0.6 0-1
Abstract words 20 Tot. er. 18 20 19 5.6 2-10
Om. er. 0 20 18 4.2 1-9
Comm. er. 18 0 1 1.4 0-4
I don’t know questions Personal events 10 Om. er. 1 10 6 9.6 9-10
Comm. er. 9 0 3 0.4 0-1
Encyclopaedic questions 10 Om. er. 1 10 7 9.8 9-10
Comm. er. 9 0 3 0.2 0-1
Nonword definition 20 Om. er. 15 20 19 20 20-20
Comm. er. 5 0 1 0 0-0

Note: Tot. er. = total errors. Om. er. = omission errors. Comm. er. = commission errors. Fr. Cts = frontal controls.

N. Cts = normal controls.

frontal and normal controls as compared with
M.L. was even more evident in episodic and ency-
clopaedic “I don’t know” questions, because con-
trols almost never made commission errors on
these items.

A qualitative analysis of M.L.s responses
revealed that nearly a third of her commission
errors to episodic memory questions (10/34) con-
sisted of rather confused statements, which lacked
internal coherence. For example, in response to the
question “Tell me about the last time you travelled
by ship” she said “I went to ... ehmm . . . so, I took
the ship in Lyons and I went to Great Britain, then
I sailed round the island, because I had to go
opposite to St. Paul’s island”. This kind of confa-
bulation was virtually absent with encyclopaedic
and “I don’t know” questions (both episodic and
encyclopaedic). Note that M.L.s responses to
the latter type of question were usually rather
concise; consequently, the opportunity to
produce incongruent statements was low (mean
length of words in episodic, encyclopaedic, and
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“I don’t know” questions was, respectively, 14, 6,
and 5). According to Dalla Barba (1993b), many
of these responses could be considered wrong
answers rather than overt confabulations. In any
case, M.L. was totally unaware of her errors.
These plausible, concise responses, particularly to
‘I don’t know” encyclopaedic questions, some-
times gave the impression that M.L. was simply
guessing instead of trying to remember. For
example, in response to questions about
Charlemagne’s favourite dish, Baudelaire’s sister’s
job, and the colour of King Arthur’s horse, she
responded without hesitating: “maize porridge”,
“a tailor”, and “black”, respectively.

In three cases, a violation of so-called selec-
tional restrictions was observed. These are rules
governing the co-occurrence of lexical units in a
phrase to avoid semantic incongruity; so, for
example, according to Cruse (1986, p. 278), the
sentence “The spoon died” violates selectional
restrictions because “The only things that can
without oddness be said to die are those which



are (a) organic, (b) alive, and possibly also (c)
mortal”. An example of a semantically odd sen-
tence by ML.L. was her response to the question
“How did the queen Marie Antoinette of France
die?”: She answered: “She was suicided by her
cousin, after her second child was born”.

As for the control participants, their rare
commission errors on episodic and encyclopaedic
questions comprise only concise and plausible
wrong statements.

On the 40 items requiring a word definition
task, M.L. was able to provide a correct response
only 4 times. She produced omission errors in
only a few cases (10/36). Thus, collapsing concrete
and abstract nouns the ratio between omissions
and commissions did not significantly differ from
that observed with encyclopaedic (x* = 2.9; p=
.089) and episodic questions x* = 18 p=
.184). However, M.L.s behaviour with concrete
and abstract words was not the same. As can be
seen in Table 3, with abstract words she made
no omission errors, and the ratio between omis-
sions and commissions did not significantly differ
from that observed with episodic (x* = 1.3; p=
.227) and encyclopaedic x* = 18 p = .178)
questions. On the other hand, when she was
requested to define concrete words the number
of omission errors significantly increased, and, as
a consequence, the ratio between omissions and
commissions was significantly higher than that
for episodic = 15.1; p < .001) and encyclopae-
dic questions OF = 11.8; p <.001). When M.L.
was asked to define nonwords, the ratio between
omissions and commissions was even higher.
As can be seen in Table 3, M.L. produced only 5
confabulations, and she correctly responded “I
don’t know this word” 15 times. In responding
to items requiring the definitions of words or
nonwords, frontal controls showed marked impair-
ment; normal controls and frontal-damaged patients
made very few, if any, commission errors, and they
mostly involved definitions of phonologically
related rare words.

A qualitative analysis of M.L. responses
revealed that when she made commission errors
after being requested to define the meaning of a
word (or nonword), she never produced confused
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answers, and in no case were violations of
selectional restrictions observed. About a third of
the commission errors elicited by words (11/26)
consisted of brief, well-formed definitions that
simply did not match, or only very broadly
matched, the meaning of the target word. So, for
example, she defined aporia as “when you say
something that makes no sense”, Jute as “the
place where you put the organs”, and chimney top
as  “something blackened on the top”.
Interestingly, besides these wrong definitions, a
considerable number of her responses were not
attempts to define the stimulus word but rather
attempts to recollect the word etymon. This
occurred in 15 out of 36 of her wrong responses
(equally distributed across the four test sessions)
and also in several of her correct responses.
Exceptionally, the two processes (i.e., meaning
and etymon recollection) yield nearly the same
output, as was the case with neologisms to which
she correctly responded “a new word”, which in
fact corresponds to the actual meaning of neologism
as well as to the meaning of the Greek words neos
(new) and /ogos (discourse), which make up its
etymon. Now, we focus on the 15 cases in which
she gave the wrong answer because she attempted
to etymologize the word instead of define it. In
most cases, her statements were correct or generally
correct (n = 10). So, for example, in response to the
word repubblica (republic) she said “something
which is public, which is not private”, and indeed
the Italian word repubblica stems from the Latin
phrase res publica, which means “public thing”. In
other cases (7 = 5), however, her etymologies
were rather fantastic, as in the case of the word
manometro (manometer), to which she responded
“it is a rule [It. metro] you use with your hand [It.
mano]”. Indeed, she produced fantastic etymolo-
gies every time she attempted to find the etymon
of nonword stimuli. This was the case in 3 out of
5 confabulations that she made with this kind of
material. For example, in response to the
nonword parinaio she responded “it is someone
who makes things even” (“¢ uno che fa le cose
pari”); note that pari means “even” in Italian and
-aio is the typical suffix of the momina agentis
(e.g., benzin-aio, “petrol station attendant”).
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Summarizing, we can say that M.L. showed a
clear impairment in retrieving episodic and seman-
tic memories and a clear tendency toward produ-
cing confabulatory responses even when the
questions were devised so that no one would
know the right answer (“I don’t know” questions).
The only kinds of question that elicited a consider-
able number of omissions were concrete word and
nonword definitions. From a qualitative point of
view, particularly interesting confabulatory beha-
viour emerged in the word definition task, in
which M.L. showed a clear tendency to etymolo-
gize the stimulus word instead of recollecting its
meaning. With respect to M.L., the two frontal
controls showed a comparable level of accuracy
across the different types of questions, but they
proved to be much less prone to commission
errors. The scarcity of commission errors (together
with an obviously higher level of performance) was
also the hallmark of normal controls’ performance.

Autobiographical memory task

Materials and methods

Following Crovitz and Schiffman (1974), we
devised a cued recall task in which M.L. and con-
trols had to recollect autobiographical memories
upon presentation of single probe words. This
task comprised 40 items—that is, 20 concrete
words and 20 nonwords (all items were selected
from those in the above-described questionnaire).
When each stimulus was administered, the exper-
imenter said “tell me about the last time you had

something to do with a....” (followed by a word
or a nonword in randomized order). The probe
words were administered in randomized order;
there were no time limits for providing a response,
and the experimenter could not provide any sug-
gestions or solicitations.

Results

M.L. responded spontaneously to all task items,
with only rare and brief hesitations. As can be
seen in Table 4, M.L. never recollected a correct
memory in response to a concrete probe word.
She made 8 omission errors, stating that she did
not know the meaning of the probe word (n =
3), did not remember any event involving it (z =
1), and had never had anything to do with the
kind of objects described by the stimulus word
(n = 4). On the remaining 12 probe words, she
produced confabulations. The ratio between omis-
sions and confabulations (8/12) was very similar to
that observed with the same stimuli when the
request was to define the stimulus word O =
0.9; p = .338). As for the nonword probe, M.L.
abstained from responding in the vast majority of
cases (18/20), while she produced confabulatory
responses only twice. Also in this case, her beha-
viour was almost the same as that when she was
requested to define the same 20 nonwords =
1.6; p = .212).

From a qualitative point of view, M.L.’s confa-
bulatory responses were very similar to those she
produced when the recollection of memories was
elicited by direct questioning. Indeed, some of

Table 4. M.L.’s and controls’ performance on the autobiographical memory task

Fr. Cts N. Cts
Cued recall n M.L. A B Mean Range
Concrete words 20 Tot. er. 20 20 15 11-17
Om. er. 20 19 15 11-17
Comm. er. 0 1 0 0-0
Nonwords 20 Om. er. 20 20 20 20-20
Comm. er. 0 0 0 0-0

Note: Tot. er. = total errors. Om. er. = omission errors. Comm. er. = commission errors. Fr. Cts = frontal controls.

N. Cts = normal controls.
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her tales lacked internal coherence, and in a few
cases selectional restrictions were violated
(e.g., in response to the word apse she responded
“it happened a year ago, a student came to me
and gave me an apse as a present”).

Control participants (Cts) almost never pro-
duced commission errors on this task (see
Table 4). Note that the level of accuracy of
frontal Cts was at floor, as in the case of M.L.

The previous tasks were aimed at investigating
M.L’s ability to recollect episodic and semantic
memories. The following tasks still required a
spoken answer from the participants, but this
time they did not require any recollection of episo-
dic or semantic memories. While it is quite intuitive
that spoken output does not necessarily require the
recollection of episodic memories, the statement
that semantic memories do not need to be recol-
lected while speaking is not obvious; indeed, since
verbal output was requested, semantic memory
was necessarily taxed by the tasks included in the
following sections. However, unlike the encyclo-
paedic questions and the metalinguistic tasks
requiring word definition, contained in the above-
described questionnaire, in these tasks participants
did not have to recollect and describe their (general
or linguistic) semantic knowledge, but were only
requested to use language.

This kind of task is not well suited for eliciting
confabulation in any traditional sense of the word,
because no memories (whether episodic or seman-
tic) need to be recollected. However, since
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according to our hypothesis the same mechanisms
underlying true confabulations also led M.L. to
produce wrong verbal responses without being
aware of her errors, we termed these responses
[ . M »

confabulation-like” responses.

Sentence generation task

Materials and methods

A sentence generation task was devised with the
same 40 words as those used in the word definition
task (20 of them were also used in the autobiogra-
phical memory task). The experimenter spoke a
word aloud, and M.L. and Cts were requested to
generate a sentence containing it without any
time limit. Concrete and abstract words were pre-
sented in randomized order.

Results

Since M.L.’s performance on abstract and concrete
words did not differ from a quantitative or a quali-
tative point of view, results are reported collapsing
the two kinds of words. As can be seen in Table 5,
M.L. was able to produce a correct sentence using
the stimulus word in only 16 out of 40 stimuli. She
acknowledged not knowing the meaning of the
word in only a few cases (n = 3)—that is, she
made omission errors, while in the vast majority
of cases she produced confabulation-like responses
(n = 21). Only one of her confabulation-like
responses consisted of a well-formed sentence in
which the stimulus word was missing; in 20 cases

Table 5. M.L.’s and controls’ performance on the sentence generation task

Fr. Cts N. Cts
Sentence generation n M.L. A B Mean Range
Concrete words 20 Tot. er. 11 20 16 1.6 1-3
Om. er. 3 20 16 1.6 1-3
Comm. er. 8 0 0 0 0-0
Abstract words 20 Tot. er. 13 20 20 5.2 3-8
Om. er. 0 20 19 4.6 2-7
Comm. er. 13 0 1 0.6 0-1

Note: Tot. er. = total errors. Om. er. = omission errors. Comm. er. = commission errors. Fr. Cts = frontal controls.

N. Cts = normal controls.
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she produced grammatically correct sentences that
grossly violated the selectional restrictions of the
stimulus word. So, for example, to the word
capital she generated “the spouse was dressed up
with a beautiful capital”, and in response to arche-
type she said “with this stuff I want to make an
archetype”. As can be seen in Table 5, frontal
Cts found this task extremely difficult and scored
at floor, clearly below M.L.s performance level;
nevertheless, they virtually never produced com-
mission errors. Normal controls made only a few
omissions and virtually no commission errors in
performing this task.

Picture naming

Materials and methods

A total of 64 line drawings, mostly taken from
Snodgrass and Vanderwart’s (1980) series, were
presented to M.L. and Cts on a computer screen,
and they had to name them without a time limit.
Items were selected from two living categories
(animals and fruits) and two nonliving categories
(furniture and vehicles), and they were presented
in randomized order. This material is described
in more detail in Zannino, Perri, Pasqualetti,
Caltagirone, and Carlesimo (2006).

Results

As can be seen in Table 6, M.L. correctly named
27 figures out of 64 and made only one omission.
Most of her erroneous responses (29/37) consisted
of single words that had a semantic and a visual
relationship with the target (e.g., dog instead of
fox), while in one case the relationship between
target and error was only visual (egg instead of
orange). These errors are collapsed under the
semantic/perceptual errors heading in Table 6.
The errors classified as ozher in Table 5 comprised
1 nonword and 5 noncorrelated errors (e.g., Alsace
instead of pineapple, and “three slices of bread with
onion” instead of motorboat). Apart from the rather
low number of omissions and a few errors belong-
ing to the category of other errors, M.L.’s error
pattern did not substantially differ from that of
an aphasic patient with a semantic deficit.

At variance with the previous tasks, picture
naming yielded a considerable number of commis-
sion errors relative to omission errors also in
frontal and normal controls. Furthermore, frontal
controls made several “other commission errors”
consisting of single concrete words that had no
obvious relationship with the target; only one of
them (made by CtA) could be considered a perse-

veration error.

Table 6. M.L.’s and controls’ performance on naming tasks with pictures, environmental sounds, and tactile stimuli

Fr. Cts N. Cts
Naming tasks n M.L. A B Mean Range
Pictures 64 Tot. er. 37 28 12 4.4 4-5
Om. er. 1 17 1 0 0-0
Sem./perc. comm. er. 30 8 10 4.4 4-5
Other comm. er. 6 3 1 0 0-0
Auditory stimuli 20 Tot. er. 17 20 8 5.5 3-7
Om. er. 0 14 3 1.6 0-3
Sem./perc. comm. er. 6 1 4 3.2 2-4
Other comm. er. 11 5 1 0.8 0-2
Tactile stimuli 20 Tot. er. 14 6 6 0.4 0-1
Om. er. 1 1 1 0 0-0
Sem./perc. comm. er. 5 5 4 0.4 0-1
Other comm. er. 8 0 1 0 0-0

Note: Tot. er. = total errors. Om. er. = omission errors. Sem./perc. = semantic and/or perceptual commission errors.
Other er. = other commission errors. Fr. Cts = frontal controls. N. Cts = normal controls.
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Environmental sound naming and tactile
naming

Materials and methods

M.L. and Cts were requested to name the natural
source of 20 environmental sounds that she lis-
tened to with headphones. Half of the sound
sources were living things (e.g., a horse neighing),
and half were nonliving things (e.g., a telephone
ringing). The presentation took place in random-
ized order. Moreover, 20 manipulable objects (a
fruit and 19 nonliving items, e.g., a key) were pre-
sented for tactile naming. Participants were
allowed to manipulate the objects with both
hands without seeing them.

Results
As can be seen in Table 6, when asked to name
stimuli through other sensory modalities than
vision, ML.L. was slightly less accurate, but also in
this case she virtually never acknowledged not
knowing the right answer. Among her wrong
answers, perceptual errors (e.g., listening to a
horse neighing, she responded “this is a rather
abrupt braking”) as well as a few semantic errors
were observed (e.g., manipulating a clothes peg,
she said “this is a coat rack”). As compared to
picture naming, a higher number of noncorrelated
errors were observed; however, although they did
not have any obvious relationship with the
target, some of these were plausible answers
because they referred respectively to manipulable
objects or to sources of typical environmental
sounds. Conversely, in other cases M.L. produced
highly implausible responses. For example, listen-
ing to a dog barking M.L. said “this is a Twist by
Brecht” (in Italian the word #wist refers only to the
dance), and in response to an orange presented in
the tactile modality she said “this is a cottage, to
contain water”. When naming environmental
sounds, M.L. tended to produce perseverative
answers, a behaviour she showed rarely when
carrying out our experimental tasks (but see the
next section).

Auditory naming proved to be the most difficult
naming task for normal controls. As in the case of
picture naming, a few commission errors (mainly
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semantic and/or perceptual) were made. As for
the frontal Cts, CtB was only marginally impaired.
Indeed, although CtA’s impairment was as severe
as M.L.s she made far fewer commission errors
than M.L., and most of them (5/6) could be con-
sidered perseveration errors. In tactile naming,
even though a few commission errors were
observed virtually no “other” responses were
produced by either Cts group. Finally, in tactile
and auditory naming no implausible responses,
comparable to the above reported statements by
M.L., were produced by either normal or frontal

Cts.

Progressive Silhouettes test

Materials and methods

The Progressive Silhouettes test, included in the
Visual Object and Space Perception Battery
(VOSP; Warrington & James, 1991), was admi-
nistered to M.L. and Cts. This test is composed
of two series of 10 silhouettes depicting, respect-
ively, a gun and a trumpet; these are constructed
by varying the angle of view from the most
unusual visual angle to the canonical view.
Participants have to name the silhouette as soon
as they recognize it. The number of trials needed
to recognize each object are summed and recorded
as the score.

Results

As in the “I don’t know” questions and nonword
stimuli, many of the items in this test are also
expected to elicit omissions; that is, it is expected
that normal participant will not respond until
they have recognized the depicted item. M.L.s
performance score was below the normality cut-
off (number of required trials = 19; cut-off =
15); she was only able to recognize the gun in
the canonical view (i.e., at the 10th trial) and the
trumpet at the 9th trial. The most interesting
feature of her behaviour, however, was a clear
trend towards making relatively few omission
errors and many false recognitions (see Table 7).
In most cases, her wrong responses had no
obvious relationship with the target. For

example, she misidentified the gun as “a
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Table 7. M.L.’s and controls’ performance on the Progressive Silhouettes test

Fr. Cts N. Cts

Progressive Silhouettes n M.L. A B Mean Range
Gun 10 Tot. er. 9 10 9 4.8 3-6
Om. er. 3 4 9 4.8 3-6
Comm. er. 6 6 0 0 0-0
Trumpet 10 Tot. er. 8 10 8 4.6 1-6
Om. er. 2 1 8 4.4 1-6
Comm. er. 6 9 0 0.2 0-1

Note: Tot. er. = total errors. Om. er. = omission errors. Comm. er. = commission errors. Fr. Cts = frontal controls.

N. Cts = normal controls.

woman”, “an animal”, and “a monk” and the
trumpet as “an ideogram”, “a mortal, that is not a
god”, and “Saint Lucia”. Also in this case, a
trend toward perseveration was observed (4 out
of 12 commission errors were perseverative).

All normal Cts were obviously in the normal
range, and, overall, only one commission error
was made by this group. Frontal Cts were as
impaired as M.L. Nevertheless, CtB made no
commission errors, and CtA made many errors
of this kind, most of which were perseverative in

nature (12/15).

DISCUSSION

Memory recollection is a complex multistage
process (Conway, 2005; Moscovitch & Melo,
1997), and it is generally agreed that deficits at
different steps of this process, such as strategic
search or output monitoring, may lead to confabu-
lations. We do not deny that a faulty recollection
process may be the underlying cause of many con-
fabulatory behaviours. Our major criticism of the
dominant view of confabulation concerns the
somewhat undemonstrated assumption that con-
fabulators are always engaged in the cognitive
process of recollection when they produce confa-
bulatory statements. The point here is whether
confabulators, when requested to retrieve mem-
ories, are always involved in a faulty recollection
process, or whether, as we propose, they (at least
sometimes) do not even try to remember. We
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believe that they might simply apply a cognitive
process other than recollection to the input
provided by the experimenter’s questions. In this
view, confabulations in response to memory ques-
tions might arise as a consequence of selecting the
wrong cognitive process with respect to the task
requirements.

According to this hypothesis, two major verifi-
able predictions can be made; first, it should be
possible to demonstrate that a certain number of
confabulations in response to memory questions
actually represent the output of a cognitive
process other than memory retrieval; second, an
aberrant verbal behaviour, as a consequence of
selecting the wrong cognitive process, should be
observed in confabulators also when they are
involved in a task not requiring any recollection.
Furthermore, we should observe a general inability
in confabulators to abstain from producing wrong
verbal responses, irrespective of whether they have
to perform a recollection or another cognitive task.
On the assumption that compulsion to verbalize
the output of an erroneously selected cognitive
process has a causative role in the emergence of
confabulations, nonconfabulating frontal patients
(which are obviously prone to strategic failures)
should not exhibit this behaviour, neither when
requested to remember nor when requested to
perform nonmemory tasks.

In this paper we attempted to provide a careful
description of the behaviour of a patient, M.L.,
who floridly confabulated after a ruptured aneur-
ism of the anterior communicating artery. M.L.



and two nonconfabulating frontal Cts (alongside a
small group of normal Cts) were administered a
range of tasks, tapping memory and other cogni-
tive processes. We believe that the core features
of M.L’s and controls’ behaviour fit the predic-
tions outlined above.

Wrong selection of the appropriate cognitive
process for performing recollection tasks

As for the first prediction—that is, the wrong
selection of the appropriate cognitive process
when performing a recollection task—a clear
example of this behaviour was represented by
M.L’s attempts to etymologize words instead of
defining them. To perform a word definition
task, one has to recollect the features comprising
its semantic representation and to describe them
verbally. Obviously, when M.L. produced etymol-
ogies (regardless of whether they were correct or
incorrect) instead of word definitions, this was
the result of her involvement in a mental process
other than semantic feature retrieval. Indeed,
across items she constantly shifted back and forth
between two concurrent processes, leading,
respectively, to word definitions or word
etymons. Since she was a high-school Latin and
Greek teacher, she was likely very skilled in the
process of reconstructing word etymons. In our
opinion, her great familiarity with etymology
may be why stimulus words often triggered this
cognitive process, even though the task require-
ment was to provide a definition.

We realize that demonstrating that in many
cases ML.LL. was not engaged in the recollection
of semantic features when requested to define
words is not the same as demonstrating that she
was also not engaged in any attempt to remember
when questioned about episodic memories. In the
latter case, a mental process alternative to memory
recollection could be the fabrication of a story.
Unfortunately, when analysing the patient’s
verbal output it is usually impossible to dis-
tinguish between an attempt to remember an
event and an attempt to invent a story. This is
even more true if we consider that confabulatory
tales are often very incoherent and implausible.
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Therefore, it is almost impossible to determine
which cognitive process sustained M.L.s tales
when she had to recollect episodic memories.
Note that although, as we reported, it is generally
thought that confabulators’ tales can be traced
back to really experienced events, some authors
believe that in an attempt to remember they
may incorporate some elements in their memories
that are not directly based on prior experience.
According to Conway (Conway, 2005; Conway
& Tacchi, 1996), confabulators might involunta-
rily generate false memories (i.e.,, not only
distort real experiences), which “seem to serve
the function of maintaining a positive view of
current circumstances” (Conway, 2005, p. 599).
According to Johnson, the strategic monitoring
of the output of a recollective process is also
needed to distinguish between a “perceived and
imagined class of events” (Johnson, 1997.
p- 1734). Thus, the question is: how can we dis-
tinguish what in confabulators’ tales is based on
prior experience?

The interpretation of confabulatory responses
to encyclopaedic memory questions poses similar
problems. Here the difficult point is to dis-
tinguish between the output due to faulty recol-
lection and that due to a guessing strategy. Also
in this case, there is no obvious method for dis-
tinguishing between the two alternative processes
leading to the production of a wrong answer. As
reported in the results section, M.L.s answers
to this type of question were concise and often
plausible. In our opinion, it is more likely that
these statements were the output of a guessing
strategy than of a faulty recollection process;
however, we cannot rule out the alternative
explanation.

Although a qualitative analysis of M.L.s
responses to episodic and encyclopaedic questions
does not provide clear insights about the cognitive
process that she was involved in when performing
these tasks, indirect support for the hypothesis that
most of M.L.s confabulations were not the result
of an attempt to recollect episodic and encyclopae-
dic memories derives from analyses of so-called “I
don’t know” questions. As we reported above, epi-
sodic and encyclopaedic questions yielded the
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same proportion of confabulations and omissions
regardless of whether they were relatively easy
questions or very difficult “I don’t know” ques-
tions. We believe that the lack of any modulation
of ML.L.s behaviour as a function of the difficulty
involved in recollecting the requested information
lends support to the hypothesis that M.L. was not
engaged in any recollection process when answer-
ing our questions (see below).

In performing episodic and semantic memory
tasks, frontal controls proved to be as impaired as
M.L. relative to healthy controls (see Tables 3
and 4). However, from a qualitative point of
view the two above-discussed hallmarks of
M.L.s behaviour were never observed. In fact,
neither CtA’s nor CtB’s responses could ever be
interpreted as the output of a different mental
process from the one required by the task; that
is, their commission errors could never be attribu-
ted to the wrong selection of a cognitive process, as
in the case of ML.L.’s performance in the word defi-
nition task. Moreover, at variance with M.L., the
amount of commission errors in frontal controls
was modulated by task difficulty. In particular,
the frontal controls rarely made commission
errors when a memory task turned out to be par-
ticularly difficult for them—for example, when “I
don’t know questions” were posed (Table 3) or
when they were required to perform our autobio-
graphical memory task (see Table 4).
Commission errors may consist of overt confabu-
lations (as was generally the case in M.L.) or
minor distortions with respect to the target
response (as in normal and frontal controls).
Thus, the pattern of performance exhibited by
frontal controls on difficult memory tasks is in
keeping with our hypothesis that nonconfabulat-
ing patients (at variance with M.L.) never shifted
to an easier cognitive process when they were
required to remember. Indeed, based on this
assumption, they are expected not to produce com-
mission errors when the recollection process fails
to provide any output due to the overwhelming
difficulty of the task. In this condition, instead of
a faulty recollection (resulting in a commission
error) no recollection at all (resulting in an omis-
sion error) is available to them.
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Wrong selection of the appropriate cognitive
process for performing nonrecollection tasks

If, according to our hypothesis, confabulations
arise because of the inability to select the appropri-
ate cognitive process when performing a verbal
task, confabulators should show aberrant verbal
behaviour also when they perform verbal tasks
requiring no recollection. M.L.s behaviour in
the sentence generation task confirms this
prediction.

To correctly perform sentence generation, par-
ticipants have to process the probe word at both
the grammatical and the semantic level. Using an
alternative cognitive process, requiring only gram-
matical categorization of the probe word, would
violate the selectional restrictions of the probe
word, producing sentences that were grammati-
cally well formed but odd at the semantic level.
This kind of error was observed virtually every
time M.L. failed to produce correct answers (i.e.,
about half of the time). In our opinion, these con-
fabulation-like productions and M.L.’s canonical
confabulations in response to memory questions
are based on the same underlying factor—that is,
her inability to select the appropriate cognitive
process to perform a verbal task. Indeed, instead
of selecting a process based on taking semantic
and grammatical constraints of the probe word
into account, M.L. selected a simpler process to
generate her sentences that involved taking only
the grammatical constraints into account. In our
opinion, M.L’s behaviour cannot easily be
accounted for by simply assuming that she
attempted to respect both the semantic and the
grammatical constraint but was unable to retrieve
the correct semantic information associated with
the probe word; in this case, we had expected
generic statements like “I saw a capital” rather
than sentences such as the above-reported “the
spouse was dressed with a beautiful capitel”.
Note also that M.L. never violated selectional
restrictions in spontaneous speech and did not
suffer from any obvious aphasic impairment.

Nonconfabulating frontal patients and, of
course, normal controls virtually never produced
commission errors in the sentence generation



task. It is noteworthy that frontal patients found
this task very difficult. In fact, they performed
even worse than M.L. We argue that the
account that we proposed in the previous section
for the lack of commission errors in frontal con-
trols on the most difficult memory tasks also
applies to their performance on this nonmemory
task: Because frontal controls, at variance with
M.L,, did not shift to easier cognitive processes
if they were unable to perform the required one,
when the task became too difficult for them they
simply failed to provide any (correct or wrong)
answer.

Similarly, less straightforward evidence that
M.L. was prone to selecting a different cognitive
process from the one required when performing
nonmemory tasks derives from her behaviour on
naming tasks (see below) and on the Progressive
Silhouettes task. On the latter task, only M.L.
and CtA made commission errors. Nevertheless,
M.L. made rather fantastic responses, unlikely to
be resulting from an attempt to recognize the
stimuli, whereas CtA’s commission errors could
be accounted for by the marked perseverative
behaviour that she exhibited in performing this
task.

No inhibition of wrong responses
irrespective of task requirements

In keeping with the hypothesis that the compul-
sion to provide responses contributed to M.L.’s
confabulations, nonconfabulating frontal patients
and normal controls were as a rule much less
prone to commission errors than was M.L. As
we have seen in the previous sections, in the
majority of memory and nonmemory tasks com-
mission errors (which were virtually absent in
frontal and normal controls) characterized M.L.’s
performance. Nevertheless, controls made a
certain number of commission errors on other
tasks, and in some cases tasks IM.L. made no com-
mission errors. These exceptions from the above-
stated rule deserve a brief comment.

Indeed, the scarcity of omissions was a nearly
ubiquitous finding in M.L.s performance; the
only exceptions were concrete word definitions
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and tasks involving nonwords (i.e., nonword defi-
nitions and nonword probes in the autobiographi-
cal memory task). We argue that the relatively
high number of omissions (and the consequently
low number of confabulations) in these conditions
reflected the inaptness of these stimuli to trigger a
different mental process from the one required by
the task. As for nonwords, this is rather self
evident: Usually no mental process is performed
on this kind of material. As for the concrete-
word definition task, which also elicited relatively
few confabulations, it should be noted that, at var-
iance with abstract words, the concrete words
included in our set were morphologically simple
words. Such stimuli are not well suited for the
analytical process M.L. applied to reconstruct
etymons. This process consisted of identifying
the constituent morphemes and in retrieving the
corresponding Greek or Latin antecedents (see,
for example, the case of rebubblica and neologismo
reported in the Results section). One could
observe that the same concrete words elicited
many confabulations when they were used as
probes in the autobiographical memory task. We
argue that this apparent inconsistency can be
accounted for by assuming that M.L.s responses
were not entirely stimulus driven, but were par-
tially constrained by the task requirements. As in
the case of motor control, where competing
action schemata share some common processing
structures (Norman & Shallice, 1986), in a word
definition task concrete words are not expected
to trigger cognitive process completely different
from the target process. For these reasons, and
returning to the present case, while we expected
that M.L. would invent a story to a concrete
probe word when requested to retrieve an event,
we did not expect that she would invent a story
when requested to define it.

The second exception to the general rule that
M.L. was more prone to produce commission
errors than her controls is found in the naming
tasks (see Table 6). These tasks elicited more com-
mission than omission errors also in normal con-
trols. Thus, in this case the scarcity of omissions
in ML.L. could not be considered an effect of her
general inability to inhibit wrong responses.
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Interestingly, however, commission errors made
by normal and frontal controls were almost exclu-
sively semantic or perceptual errors, whereas M.L.
also made a certain number of “other commission
errors” (see Table 6). These consisted of bizarre
responses probably originating from cognitive pro-
cesses other than naming. This kind of response
was never observed in normal or frontal controls.
The apparent exception, represented by CtA who
made some “other commission errors’ when
naming auditory stimuli, can be accounted for by
her tendency to produce preservative responses.
Summarizing, we argue that in the naming tasks
only responses classified as other can be considered
confabulatory-like responses and that semantic—
perceptual commission errors should be con-
sidered “normal” (i.e., nonconfabulatory) failures
of the naming process.

CONCLUSIONS

The final issue that we wish to address is how our
account of M.L.s confabulations and our empiri-
cal data relate to the current discussion of this neu-
ropsychological syndrome. As we noted in the
introduction, confabulation involves two key
issues: the kind of frontal system that is defective
in confabulators, and the status of long-term
memory stores in these patients.

Most of the debate on confabulation is centred
around the nature of the frontal control processes
that are defective in confabulating patients. We
believe that the present case report provides evi-
dence that in confabulators the lack of strategic
control might occur at a very high hierarchical
level in the control of mental processes—that is,
at a level were confabulators have to choose
between engaging in an attempt to recollect or
perform some other less demanding mental
process in response to the environmental input
represented by the experimenter’s questions. It is
likely that in our patient a breakdown occurred

simultaneously at different loci in her ability to
“regulate and verify mental activity” (Luria,
1969). Thus, for example, M.L. was unable to
select the right cognitive process at a “high level”
of mental control when providing etymologies
instead of definitions, and at a “lower level” she
was also unable to consistently carry out the
selected process. Indeed, many definitions, as
well as etymons, were wrong. Note that M.L.s dif-
ficulty in selecting the right cognitive process was
also observed outside the verbal domain. For
example, when requested to copy a line drawing
she produced an original fabrication, which could
not be explained as the output of an attempt to
copy the model (see Figure 2). Furthermore,
M.L. clearly exhibited utilization behaviour (see
Clinical Investigation section), which, according
to Cooper and Shallice (2000), represents a lack
of strategic inhibition of routine -cognitive
processes in the domain of action control.

As for the status of her memory store, M.L.’s
behaviour clearly demonstrates that a storage
deficit is not a necessary condition for confabula-
tions to occur. Indeed, the bulk of our data con-
verge in demonstrating that M.L. confabulated
even when she was not required to recall mem-
ories, and that she was not involved in an
attempt to remember when she confabulated on
memory questions. On the other hand, M.L. was
clinically amnesic (see case history), and a semantic
deficit could not be ruled out.' Thus, although
M.L. probably had damage to the semantic and
episodic memory stores, our data provide no
support for a causal role of these deficits in her
confabulatory behaviour.

Summarizing, we can say that the salient features
of M.L’s verbal behaviour when responding to
questions, irrespective of whether or not they
required a recollection process, included: (a) severe
difficulty in abstaining from producing a verbal
response, even when she lacked the information
needed to produce the right response; and (b) una-
wareness of the shift between different cognitive

! Aswe noted in the case history, M.L.’s spontaneous speech did not reveal any obvious semantic deficits; however, they may have
been masked by a general lack of logical coherence. Also, since spontaneous speech is obviously a less demanding task than picture
naming, it is possible that a subtle semantic deficit becomes more evident in the latter task.
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processes in the attempt to respond. We believe that
these features are at the core of the neuropsycholo-
gical pattern of many confabulators (particularly if
they produce so-called spontaneous confabula-
tions), arguing strongly against an intimate link
between confabulation and recollective processes.
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