
Anosognosia is a perplexing condition. It can
affect patients with various neurological
impairments who appear unable to notice and
acknowledge the existence of their deficits, often
despite blatant evidence for their handicap. Typical
examples are hemiplegic patients who may assert
that their paralyzed limbs are still functioning
normally. Other patients with bilateral cortical
blindness may claim that their vision is intact, or
amnesics may contend that their memory is
excellent (for detailed review see Prigatano and
Schacter, 1991; Vuilleumier, 2000). In fact, patients
may be anosognosic for virtually any neurological
deficit following brain injury, including aphasia
(Lebrun, 1987), prosopagnosia (Young et al.,
1990), or apraxia (Berti et al., 1996).

Anosognosia for hemiplegia (AHP) is thought to
be relatively common, encountered in at least 20-
30% of hemiplegics after an acute stroke (Cutting,
1978; Stone et al., 1993). However, we still have a
very poor understanding of anosognosia. This is
perhaps not too surprising given the heterogeneity
of this phenomenon. But more surprisingly, only
few systematic studies have been carried out in
these patients with the aim of better characterizing
the crucial clinical features and their possible
underlying cognitive mechanisms. Most existing
studies have been descriptive (e.g., examining the
correlation with different lesion types, severity of
neurological impairment, etc.), whereas
experimental investigations have been rare or
performed only in a few single cases (for review
see Vuilleumier, 2000).

In this issue of Cortex, a paper by Marcel and
colleagues provides us with a complex set of new
data that revisit many important questions about
anosognosia for hemiplegia. Marcel et al. (2004,

this issue) rightly considered that we have no
secure grip on the characteristics of what has to be
accounted for in anosognosia, neither on how to
account for it, and therefore wished to remedy this
poor knowledge by a systematic investigation in a
group of 64 hemiplegic stroke patients. A valuable
aspect of this investigation was to employ a number
of original experiments that were designed to test
specific hypotheses (e.g., general performance
monitoring abilities, mental flexibility, first vs third
person perspective). Marcel et al. (2004, this issue)
point to many interesting tracks that need further
explorations. However, this new study also clearly
shows that much work remains to be done. The
reported results underscore the complex cognitive
picture of anosognosic disorders, and raise many
new questions in addition to offering tentative
answers to some interrogations that have
recurrently been debated over the last century. I
will review a few of these questions here, and
discuss whether existing data can now allow us to
incriminate any particular neurological, cognitive,
or motivational factors in anosognosia.

What is the Role of Concomitant Neurological
Deficits?

A question posed ever since Babinski (1914,
1918, 1924) first described anosognosia for
hemiplegia concerns the role of sensory
deafferentation, especially proprioceptive loss. An
early and reasonable belief based on clinical
impression was that a lack of sensory inputs might
deprive the patients of direct feedback about their
affected limbs’ state and impair the conscious
representation of their half-body, resulting in
“asomatognosia”. However, many subsequent
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studies (Bisiach et al., 1986; Starkstein et al., 1992)
as well as the new report by Marcel et al. (2004,
this issue) have shown that anosognosia does not
correlate with severity of primary sensory loss. A
fascinating case study by Garcin et al. (1938) also
showed long ago that a patient’s inability to
recognize his left hand as his own could resolve
without any improvement in proprioceptive
sensation, in sharp contrast with a deficit in
intentional motor use that appeared much more
determinant for the lack of self-hand recognition.
Yet, informal clinical impression would still compel
many neurologists to believe that prototypical
anosognosic patients present with an impaired
sensory experience of their affected limbs. This is
why Marcel et al. (2004, this issue) and other
investigators (Starkstein et al., 1992; Stone et al.,
1993; Small and Ellis, 1996) have repeatedly set out
to re-examine this issue. However, a question may
still remain unsatisfactorily addressed in these
studies, namely, what is the type of “sensory loss”
that most matters in anosognosia. Obviously,
anosognosia is usually not associated with complete
sensory deafferentation due to peripheral lesions,
although it can occur after brachial plexus damage
(Laplane and Degos, 1984) or pedonculopontine
stroke (Bakchine et al., 1998) when there is a
concomitant confusion or dementia. Perhaps, a more
specific sensory deficit or a combination of deficits
might play a critical role. For example, allesthesia
and tactile extinction appear more often correlated
with AHP than true perceptual loss (Vuilleumier,
2000), suggesting a problem in integrating sensory
inputs with spatial or bodily representations at a
higher-level of processing. Global measures
collapsing all sensory functions into a single
number on a three-point scale, as employed by
Marcel et al. (2004, this issue) and other group
studies (Bisiach et al., 1986; Starkstein et al., 1992;
Stone et al., 1993; Small and Ellis, 1996) are
certainly too crude to provide an appropriate
characterization of deficits associated with AHP.

Likewise, a majority of studies including the
work by Marcel et al. (2004, this issue) have
demonstrated a lack of reliable correlation between
the severity of motor loss and the presence of AHP
(Cutting, 1978; Starkstein et al., 1992; Small and
Ellis, 1996). Here again, however, the most
relevant type of motor dysfunction might concern
higher-level processes, related to the subjective
correlates of action planning and motor intention
(Heilman, 1991; Daprati et al., 2000; Frith et al.,
2000), rather than just the degree of weakness. In
line with earlier observations by Garcin et al.
(1938), Heilman and colleagues (Heilman, 1991;
Gold et al., 1994; Adair et al., 1997) have
suggested that abnormal motor intention might
disrupt some “feedforward” signals conveying a
subjective sensation of volitional effort, and thus
prevent the patient from detecting a mismatch
between the required and performed motor action.

By analogy, a deficit in initiating and monitoring
active memory searches might also contribute to
anosognosia for amnesia in some patients
(Vuilleumier, 2000). However, EMG measures in
patients with AHP suggest that covert planning of
actions may still take place (e.g., during mental
imagery of bimanual actions) even though patients
are unable to execute such actions voluntarily
(Hildebrandt and Zieger, 1995). Altogether, these
findings suggest that any abnormalities in motor
control associated with AHP are likely to implicate
a complex representation of intended actions as
made available in conscious awareness, rather than
just a weaker motor command that can easily be
scored on the MRC scale. Indirect measures of
motor intention as used by Heilman and colleagues
(Heilman, 1991; Gold et al., 1994; Adair et al.,
1997) or measures of motor planning in bimanual
tasks as proposed by Marcel et al. (2004) and
others (Hildebrandt and Zieger, 1995;
Ramachandran, 1995) might be more revealing,
although tricky to design and interpret. Marcel et
al. (2004, this issue) reported that patients with
right brain damage and AHP tended to
overestimate their bimanual abilities during a
structured questionnaire, but since data for
unimanual abilities were not reported, it is unclear
whether there is anything special to this
“bimanual” condition as compared with the basic
propensity of patients with AHP to overestimate
usage of their contralesional hand alone. It would
be interesting to know whether anosognosia for left
hand function is exacerbated by imagining or
planning concurrent right hand actions.

In this respect, contralesional spatial neglect is a
notable suspect in anosognosia. Neglect is a
condition where perceptual experience can be
suppressed despite well-preserved sensory inputs,
and willed action compromised despite well-
preserved motor strength. Therefore, contralesional
sensory and motor extinction associated with
neglect might be more important than elementary
sensory or motor loss in excluding information
about current states of the limb from the patient’s
awareness. The results from Marcel et al. confirm
several previous studies indicating a consistent
correlation between neglect and AHP (for review:
Feinberg, 1997; Vuilleumier, 2000; see also
Cocchini et al., 2002). However, dissociations have
been reported. A few patients with AHP have been
observed who showed no signs of personal or
extrapersonal neglect (Bisiach et al., 1986; House
and Hodges, 1988; Small and Ellis, 1996; Dauriac-
Le Masson et al., 2002), and AHP during the Wada
test is not consistently accompanied by neglect
(Adair et al., 1995). It has been argued that neglect
and AHP are two dissociable conditions (Bisiach et
al., 1986; Feinberg, 1997; Dauriac-Le Masson et
al., 2002). But here too, the measures and criteria
used to diagnose neglect vary among the studies,
and are probably often insufficient given the large
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heterogeneity of neglect-related disorders. First,
many tests were too insensitive (e.g., Albert test) or
based on a single trial (e.g., Bisiach et al., 1986).
Second, traditional tests could potentially be
inadequate for assessing those components of
neglect that may turn out to be more specifically
implicated in anosognosia. It is noteworthy that
measures of anosognosia have been found to
correlate more strongly with signs of spatial neglect
in everyday life than with neglect as measured in
conventional test batteries (Azouvi et al., 1996;
2002). Thus far, what seems to have been
established is that the severity of spatial neglect
revealed on usual tests cannot be sufficient by itself
to account for anosognosia (Dauriac-Le Masson et
al., 2002); and that a distinction between neglect for
personal vs. extrapersonal space (Bisiach et al.,
1986) does not help delineate a specific mechanism
for AHP (Adair et al., 1995).

One of the conclusions drawn by Marcel et al.
(2004) may therefore still be premature. These
authors argue that their new findings refute the
“discovery theory” of anosognosia proposed by
Levine and colleagues (Levine, 1990; Levine et al.,
1991). According to this theory, a loss of function
does not produce any immediate experience of loss
but must be “discovered” by observation or
inferred by indirect means, so that an impaired
bodily sensation combined with some additional
cognitive deficits might eventually lead to
persistent unawareness and denial of disease.
However, the “discovery theory” did not imply that
impaired bodily experience could only result from
a complete proprioceptive deafferentation or
complete motor paralysis, with concomitant mental
confusion or dementia being responsible for
anosognosia (although this was assumed to be a
common cause, see Levine et al., 1991). The
“discovery theory” had a broader scope by
suggesting that no single deficit is likely to be
responsible for all types of anosognosia, but
instead that any neurological dysfunction
susceptible to alter the phenomenal experience of a
defect might provide the ground out of which
anosognosia can develop when permissive
cognitive factors are also present (Levine, 1990). A
weakness of this broad version of the “discovery
theory” is that the determinant conditions for the
causal sensory and cognitive disturbances remain
under-specified. But in fact, this view agrees with
the proposal by Marcel et al. (2004, this issue) that
anosognosia may not be an unitary disorder, and
perhaps involves different kinds of deficits in
different patients. 

What is the Role of Concomitant Cognitive
Disturbances?

Babinski (1914, 1918) and his students (Barré
et al., 1923; Joltrain, 1924; Barkman, 1925)
emphasized that anosognosia was not related to

global mental confusion or other major intellectual
disturbance. Consistent with their clinical
assessment, more recent but still crude
psychometric tests such as the Mini-Mental State
Examination have typically failed to show greater
impairment in anosognosic than non-anosognosic
patients (Starkstein et al., 1992; 1993; Small and
Ellis, 1996; Marcel et al., 2004, this issue).
Reasoning tasks based on verbal material may also
be preserved (Cocchini et al., 2002). Therefore, it
is commonly thought that cognitive disturbances
are not a prerequisite of anosognosia (McGlynn
and Schacter, 1989; Bisiach and Geminiani, 1991).
However, some investigators reported that
disorientation (Nathanson et al., 1952; Cutting,
1978), motor impersistence (Hier et al., 1983;
Starkstein et al., 1993), and more specific frontal
lobe-related deficits in set shifting and flexibility
(Levine et al., 1991; Starkstein et al., 1992), might
be more frequent in anosognosic patients. Such
problems might contribute to the lack of
“discovery” of the defect and to denial (Levine,
1990). But it is not clear whether such associations
simply reflect a statistical co-occurrence due to the
size or site of lesion, rather than truly causal
factors.

In this respect, the study by Marcel et al. (2004,
this issue) provide interesting data not only because
they directly tested the hypothesis of deficient
mental flexibility in traditional tests of frontal-lobe
function (category sorting task, verbal fluency), but
also examined more specifically the ability of
patients to flexibly evaluate their own performance,
based on expectations and observed outcome, for
both sensorimotor and cognitive tasks. No
association was found between signs of
anosognosia and scores in frontal-lobe tests.
However, an interesting pattern emerged from self-
evaluation measures. Patients were asked to
estimate how many words they thought they could
produce in a one-minute fluency task, and how
many digits they thought they could repeat back in
correct order in a short-term memory task, before
they had actually performed these tests. A first
finding was that, although AHP was more frequent
in patients with right-brain damage (RBD) than
those with left-brain damage (LBD), the latter
showed a greater overestimation of their
performance on these tasks (compared with their
actual performance) when they made an estimation
prior to being tested. This discrepancy is of course
consistent with their performance on such verbal
tasks being more likely to be impaired by left
hemisphere damage, but more importantly, this also
points to the fact that knowledge about one’s
performance is not directly available to the subject
before experiencing its actual execution. A second
finding was that the proportion of patients
overestimating their performance was higher
among those who showed the most severe
impairment in digit span, leading Marcel et al.
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(2004) to suggest that “overestimation of ability is
associated with more severe deficit”. As the
authors acknowledge, this could result from trivial
statistical reasons, because lower performance
allows a greater chance of discrepancy with actual
ability, especially if people were providing
relatively “constant” ratings for their estimated
ability. But this also suggests that the patients’
estimation may primarily rely on their premorbid
expectations and beliefs, much more than on their
current state. Finally, a third interesting finding
comes from the clever idea of Marcel et al. (2004,
this issue) to ask patients to estimate their
performance again after having completed these
tasks. Now LBD patients showed a significant
adjustment of their estimates (i.e., they predicted
lower performance), whereas RBD patients showed
less flexibility in re-calibrating their judgments
based on experience with the task – even though
this primarily concerned their verbal capabilities.
Moreover, only RBD patients overestimated their
motor performance during neurological testing, as
well as their ability to execute bimanual tasks (both
before and after being asked to attempt some of
them). Unfortunately, Marcel et al. (2004, this
issue) did not report whether there was any
correlation between measures of anosognosia and
the failure to learn from experience in the verbal
fluency and digit span tasks, in individuals with
RBD.

Altogether, these results suggest that
anosognosia is not associated with a general lack
of mental flexibility or a general tendency to
overestimate any deficient abilities. In fact, some
patients may deny a deficit such as plegia but still
complain of their other neurological problems
(Roth, 1949; Bisiach and Geminiani, 1991; Berti et
al., 1996). Moreover, self-monitoring of a function
is not necessarily compromised by a loss of the
function, as also exemplified by amnesics with
hippocampal damage who can give accurate self-
ratings and “feeling-of-knowing” judgments about
their poor memory performance, unlike amnesics
with Korsakoff syndrome who deny their memory
problem and often confabulate (Shimamura and
Squire, 1986; Parkin et al., 1988; Janowsky et al.,
1989). Accurate awareness of a deficit seems to
require some calibration based on a direct personal
experience with the deficit, plus a special type of
mental flexibility that is needed to adjust behaviour
based on such personal experience. More abstract
and cognitive domains of flexibility and reasoning
might not necessarily be implicated. 

A problem in self-relevant adjustment is
revealed by another intriguing finding of Marcel et
al. (2004) (see also House and Hodges, 1988), that
patients with AHP gave worse estimates of
bimanual abilities (on a scale from 0 to 10) when
questioned in first-person forms (i.e., “How well
would you be able to do this task in your present
state?”) than when questioned in third-person forms

(i.e., “How well would the examiner be able to do
this task if he was in your state?”). One
interpretation of this dissociation could be that
patients with AHP have a more specific deficit in
adjusting beliefs about their own personal states
than about other people’s states, although a lack of
concern for consistency (Marcel et al., 2004, this
issue) or psychodynamic motivational defence
(Weinstein and Kahn, 1953) might potentially also
be responsible. In fact, several authors previously
emphasized that anosognosia involves “more than a
mere ignorance of the paralysis... (but also) an
obstinate determination not to accept it” (Barré et
al., 1923), often characterized by an “apparent
resistance or reluctance” to recognize and
acknowledge the deficit (Critchley, 1953; Ullman
et al., 1960). The origin of such resistance has still
to be elucidated.

What is the Role of Motivational and Emotional
Factors?

Following Babinski (1914) who described
anosognosia and anosodiaphoria as related
disorders on a continuum ranging from a complete
lack of acknowledgement to a lack of concern for
the deficits, many authors have discussed whether
affective factors might be more important than
cognitive factors in determining awareness of
disease. Such affective components might reflect
premorbid personality traits (Weinstein and Kahn,
1953), brain damage (Frederiks, 1985), or a
combination of both (Ullman et al., 1960). In
particular, Weinstein and colleagues (Kahn 1950,
1953, 1955) put forward the view that anosognosia
might result from a motivated defence reaction,
including strong needs for self-esteem and inability
to cope with failure. According to this view,
patients with AHP may know they are paralyzed
but refuse to admit this.

Interestingly, a number of findings reported by
Marcel et al. (2004, this issue) could be taken to
suggest some degree of motivated denial, although
the authors carefully avoided making such a claim.
First, as mentioned above, patients with RBD
showed greater overestimation of their abilities
when asked in the first-person rather than third-
person form. Second, overestimation of the ability
to drive a car was significantly more common in
men than women, consistent with cars being
socially more important for men than women.
Unfortunately, it was not reported whether such
overestimation was specifically exaggerated in
patients with AHP as compared with those without
AHP. Third, patients with AHP (but not others)
often gave bizarre answers to justify their failure
on motor tasks, with their answers sometimes
suggesting implicit knowledge of the deficit (e.g.,
“I should use a robot”, or “My arm has a cold”).
Likewise, one of Babinski’s patient put the blame
on a phlebitis. These observations are reminiscent
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of other patients who may deny their left paresis
but complain of weakness or paresthesia on their
intact right side (Roth, 1949; Gilliatt and Pratt,
1952; Tei, 2000). In fact, such effects seem to
imply some degree of residual sensory processing
that fails to be correctly integrated within
conscious experience of one’s own body and own
intention. These phenomena may indeed
correspond to a form of “clouded awareness” of
the deficit, first described by Anton (1899), and
resemble the bizarre verbal rationalization
sometimes provided by split-brain patients in
response to material presented to their right
hemisphere (Assal, 1983; Gazzaniga, 1992).
Bisiach and colleagues (Bisiach and Geminiani,
1991; Bisiach and Berti, 1995) also remarked that
most patients who verbally deny their hemiplegia
usually seem to implicitly accept the deficit by
staying in a bed or wheelchair. 

As Marcel et al. (2004, this issue) suggested,
such dissociations and contradictions in the
patients’ behaviour do not necessarily support the
role of psychological defence mechanisms.
Inconsistencies between different measures of
awareness of the deficit would be problematic only
if we had to assume a strict singularity of
consciousness – which is an assumption already
proven false by numerous neuropsychological
observations (Galin, 1992; Gazzaniga, 1992;
Marcel, 1993). In fact, similar observations have
led several authors to distinguish between different
types or degrees of anosognosia, beyond the
original distinction with anosodiaphor, e.g.,
“complete” vs. “incomplete” (Gerstmann, 1942),
“obstinate” vs. “appreciative “ (Critchley, 1953),
“systematic” vs. “partial” denial (Willanger et al.,
1981), “verbal” vs. “behavioural” anosognosia
(Frederiks, 1985), etc. (for review see Vuilleumier,
2000). In keeping with this, Marcel et al. (2004,
this issue) also suggested that different forms of
anosognosia might exist, possibly reflecting
multiple separate mechanisms. They further
suggested that right brain damage may alter
emotional and attitudinal processes implicated in
self-concern and self-attribution of perceptual
experiences, although their study did not include
any test specifically designed to probe such
emotional processes. 

Future studies need to better tackle the role of
emotional attitudes of patients in relation to their
subjective evaluation and adjustment to the deficit.
Contrary to the earlier view of Weinstein and Kahn
(1950, 1953, 1955), it is now commonly considered
that motivational factors alone cannot account for
several aspects of anosognosia, particularly in the
sense of unconscious motives to suppress unpleasant
thoughts about the deficit (see also Bisiach and
Geminiani, 1991; Berti et al., 1996; Vuilleumier,
2000). For instance, a greater frequency after central
vs. peripheral paralysis suggests that an inability to
cope with emotional consequences of a severe

neurological loss is not sufficient, since many
peripheral disorders are very invalidating but
practically never associated with true denial. Some
particular brain states seem required to permit
anosognosia. Similarly, a greater frequency in acute
vs. post-acute stages also suggests that sustaining
more diffuse brain dysfunction may be more critical
than having a longer time to realize the severity and
persistence of the deficit (although in the longer-term
during chronic stages, time may also allow
progressive psycho-affective adjustment and better
acceptance of illness). Other problems for accounts
based on motivated repression or avoidance include
the fact that anosognosia can dissociate between
different deficits or between different limbs within
the same patient (see Bisiach and Geminiani, 1991;
Berti et al., 1996). This would require relatively post-
hoc interpretations to be explained solely in terms of
self-esteem protection. In addition, a transient
disappearance of anosognosic disturbances during
vestibular stimulation (e.g., Cappa et al., 1987; Rode
et al., 1992) would suggest that this specific
manipulation (known to influence spatial and bodily
representations) can also have effects on the
motivational needs and tolerance of patients. Finally,
several studies using systematic questionnaires have
failed to reveal distinctive personality traits in
patients with AHP (Levine et al., 1991; Starkstein et
al., 1992; Small and Ellis, 1996).

However, affective factors might have been too
quickly discarded and remain insufficiently
investigated, by contrast with more cognitive
factors. Clearly, psychological motivation can
induce denial for severe medical illnesses (such as
heart disease, cancer, AIDS, etc.) in patients
without brain damage (Lewis, 1991; Moyer and
Levine, 1998). Normal people also show a “natural
bias” to express a positive level of subjective well-
being, more than to report negative states (Diener
and Diener, 1996), often associated with a tendency
to minimize one’s own health concerns and risks
(Doyle and Youn, 2000). Such tendencies might be
unveiled or exaggerated following some brain
lesions or some cognitive states (Gagne and Lydon,
2001). Moreover, patients with AHP have been
found to rate themselves as less able to admit
illness than other patients (Small and Ellis, 1996),
and severity of denial of memory disturbances and
confabulation in senile dementia may also vary
depending on social cultural background (Gainotti,
1975). It is conceivable that distinct patterns of
affective and social responses could result from
complex interactions between individual
predispositions and brain dysfunction (Prigatano,
1992). Emotional disturbances are frequently
reported in patients with anosognosia although they
are variable, including not only inappropriate
cheerfulness and jocularity (Gainotti, 1972) but
also apathy (Cutting, 1978; Levine et al., 1991)
and depression (Starkstein et al., 1990; 1992).
Interestingly, anosognosic patients may report less
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frequent experience of fear (Ghika-Schmid et al.,
1999) and show an impaired recognition of
emotional expressions in faces and voices
(Starkstein et al., 1993).

Therefore, rather than an abnormal affective
drive to deny a perceived deficit, anosognosia might
involve a deficient affective drive to respond to
uncertainties about current bodily states or current
cognitive abilities (Vuilleumier, 2000). Affective
signals can exert substantial influences on cognitive
processing and reasoning, and such signals might be
necessary to activate some appraisal operations that
allow a flexible adjustment of behaviour and beliefs
according to novel contingencies (Tiedens and
Linton, 2001). Reduced emotional impact of
perceived or supposed failure might also contribute
to impede “discovery” of the deficit, besides any
concomitant failure to monitor and cognitively
reason about sensorimotor performance. Clinical
impression suggests that many anosognosic patients
might exhibit an altered experience of complex
affective states akin to surprise, astonishment, or
doubt. Damage to specific right hemisphere
processes involved in affective evaluation and
novelty detection might play a critical role in such
problems (Bear, 1982; Ramachandran and Rogers-
Ramachandran, 1996) and perhaps explain the
greater frequency of anosognosia after right brain
lesions. However, since anosognosia can also occur
with aphasia following left hemisphere lesions, it
remains to determine whether similar mechanisms
are implicated in unawareness of speech errors vs
unawareness of hemiplegia or unawareness of
amnesia. It is also possible that damage to
subcortical circuits (e.g. basal ganglia) that are
involved both in motivation and in detection of
“errors” might lead to an inability to engage self-
monitoring processes (Berns et al., 1997; Carr, 2000;
Schultz et al., 2000) and to modify belief formation
based on novel perceptual experience (Cummings,
1985; Vuilleumier, 2000). Anosognosia would thus
appear as the counterpart of a striato-frontal
dysfunction associated with obsessive-compulsive
disorders, where there is an increased need for
repetitive checking of objects or situations that are
perceived as uncertain (Pitman, 1989; Lopatka and
Rachman, 1995). Instead, patients with anosognosia
may placidly accept only partial knowledge about
their current states and fail to engage in verification
procedures that one would normally carry out when
faced with novel or threatening challenges. It would
be interesting to learn whether these patients show
abnormal responses during error processing
conditions that are known to be affected by impaired
action-monitoring and basal ganglia dysfunction
(Gehring et al., 2000; Falkenstein et al., 2001).

What Do We Need to Know Better?

The study of Marcel et al. (2004, this issue)
adds to a wealth of data providing compelling

evidence that AHP (and other forms of
anosognosia) cannot be explained by a single
defective neurological mechanism such a severe
deprivation of proprioceptive inputs, loss of motor
control, hemispatial or hemipersonal neglect,
general lack of mental flexibility, etc. Neither is it
easily explained by a unique combination of such
deficits, at least as assessed by usual
neuropsychological tools (see Cocchini et al.,
2002). New directions need to be explored. Many
persisting beliefs and uncertainties about the
behavioural features of anosognosia will probably
not be clarified just by accumulating more data on
the prevalence of sensory loss and/or spatial
neglect. New approaches using less conventional
experimental tests and an improved analysis of
pertinent behavioural features may be required to
make significant advances. A valuable aspect of the
work of Marcel et al. (2004, this issue) is precisely
to have begun to employ original tests – and doing
so, to complicate further the picture.

Their results point out that some part of the
difficulty in understanding “anosognosia” may be
due to the difficulty in defining more exactly what
is denoted by this term. As they put it themselves:
“in so far as anosognosia is taken to be
‘unawareness’, it is crucial to address the issue of
what it is one is aware of (under what description)
and the mode or channel of access of such
awareness”. Thus, different measures (e.g., explicit-
verbal vs. implicit-nonverbal) or different questions
(e.g., in first vs. third person forms) may yield
distinct estimates of anosognosia. Different
behavioural manifestations might or might not
share a common neuropsychological substrate, as
illustrated by the unresolved question of a
continuum between “negative” and “positive”
symptoms of abnormal awareness of a deficit
(Bisiach and Geminiani, 1991), which can range
from a lack of complaint, lack of concern, or
apparent forgetfulness in some patients, through
minimization, rationalization, and frank denial, to
delusional somatoparaphrenia in others. This
diversity of behaviours raises the question of what
really counts as anosognosia, and what is the
threshold for accrediting “normal” nosognosia.
Over the past century, denial, unawareness,
unconcern, and anosognosia all have been used and
become interchangeable, yet these different terms
might well pinpoint distinct facets of behaviour. An
important goal for future research is therefore to
refine our definition of the relevant dimensions of
anosognosia, and operationalize such definition in
terms that can be experimentally tested. A related
goal is also to go beyond purely observational and
correlative studies, since even a strong correlation
between anosognosia and the presence of some
neurological variable (e.g., neglect) would not
prove any significant causation. 

Accordingly, new empirical approaches appear
needed. Impaired awareness of deficits after brain
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injury might be related to neuropsychological
changes not measured by current standard tests
(Prigatano and Altman, 1990). Systematic and
standardized questionnaires have often been used
(Cutting, 1978; Bisiach et al., 1986; Vuilleumier,
2000), allowing an easier assessment and
comparison of large groups of patients, but they
provide only a crude measure that typically
involves a single trial methodology and reduces a
complex phenomenology into a single score along
a single dimension (e.g., on a 3-point scale).
Instead, we may need to break down anosognosia
into a multidimensional construct, with more
precise cognitive and affective components that are
tractable to experimental investigations. To this
aim, specific hypotheses should be drawn and
tested, concerning the possible neuropsychological
mechanisms involved in normal awareness of
performance and of failure. Distinct mental
capacities contributing to judgments about current
states of the self should be teased out and
specifically tested in the patients. The fact that a
myriad of explanations have already been invoked
in anosognosia is perhaps a hint that multiple
mechanisms are likely to play a role (Vuilleumier,
2000).

The ABC rudiments of judgments about the self
that need to be considered in anosognosia might be
tentatively delineated as a basic set of Appreciation,
Belief, and Check operations. Different changes in
the functioning of these operations might then
determine Denial or Doubt for a given state of
affairs. Alternatively, patients may fail to appreciate
a deficit, or maintain inadequate beliefs, or fail to
check the consequences of a deficit, but not deny it
when directly confronted with it. This framework
would potentially allow for different subtypes of
anosognosia. Defect in Appreciation might involve
various disorders that can alter the subjective
experience of a patient with a specific function
(e.g., moving, seeing, remembering), including
perceptual deafferentation, neglect, completion,
phantom sensation, etc., all of which may concur to
prevent a direct first-person knowledge about the
deficit (Levine, 1990). Such defects would not
necessarily produce anosognosia if Belief and
Check operations are engaged in opposition to the
abnormalities in appreciation. Conversely, aberrant
Belief or deficient Check processes might promote
different reactions to a particular experience,
eventually triggering either doubt, denial, or even
delusion (Halligan and Marshall, 1996). Thus, when
confronted with degraded perception or unexplained
signals about their performance, patients may be
forced to base their judgments on beliefs and
expectations, or forced to use indirect verification
procedures and flexibly check the validity of
available information. Belief and Check operations
are especially important when subjects deal with
uncertainties about current states, since they must
then rely on general heuristics or previous

knowledge unrelated to their direct experience.
Detecting and responding to uncertainties might
implicate specific “metacognitive” processes whose
function is precisely to trigger adaptive strategies to
cope with the situation (e.g., Check, Doubt), either
as a reaction to unexpected feedback cues or in
preparation to predicted difficulties in a
feedforward manner. A capacity for uncertainty
monitoring has been studied in a variety of animals
placed in difficult perceptual tasks (Smith et al.,
1997) and could be influenced by motivational and
reward signals (Shields et al., 1997). New
experimental approaches to anosognosia might
usefully borrow from such paradigms developed to
study uncertainty responses in animals and humans.
Other new approaches might exploit knowledge
gained in other fields of psychology that deal with
the formation of beliefs and attitudes (Ajzen, 2000).
Changes in beliefs and attitudes are known to
reflect specific cognitive operations that depend on
processing of cognitive dissonance and conflicting
information, but are also sensitive to a variety of
affective factors, as well as personality and social
factors (Petty et al., 1997). It is conceivable that an
impairment in whatever cognitive operations
underlying beliefs and attitudes in normal people
might also contribute to Doubt or Denial in patients
with brain damage. Furthermore, such constructs
are potentially amenable to specific experimental
tests and comparison with control data from normal
subjects (unlike many other tasks used in
anosognosic patients that would be too trivial in
normals; see Marcel et al., 2004, this issue).

A final benefit from developing new testable
concepts in anosognosia would be the possibility to
design experiments directly aiming at influencing
the degree of awareness, beliefs, or attitudes in the
patient towards their deficit. Initial attempts of this
have been made by only a few previous
investigators (Vallar et al., 1990; Adair et al.,
1997), and by Marcel et al. (2004, this issue) who
examined how subjective evaluation of
performance changed before and after actual
execution of manual tasks. Such approaches are
important because they may open the way to new
therapeutic strategies for the rehabilitation of
patients. Anosognosia has major implications for
prognosis and functional recovery, but very few
structured principles have been proposed for
therapeutic interventions (Prigatano, 1986;
Vuilleumier, 2000). 

CONCLUSION

Many speculations and theories have been
proposed to account for anosognosia over the last
hundred years, yet none of them appear entirely
satisfying. Various beliefs and uncertainties about
the role of critical neuropsychological features are
still unsettled, although there is a rich body of
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literature that has delineated a range of phenomena
in need of explanations. Marcel et al. (2004, this
issue) have now added a few more pieces to this
puzzle. Still other speculations and conjectures are
hoped for, but these should generate new
experiments and new treatments.
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