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Abstract: Alzheimer’s disease (AD) is a degenerative dementia characterized by different aspects of im-
paired consciousness. For example, there is a deficit of controlled processes that require conscious
processing of information. Such an impairment is indexed by decreased performances at controlled cog-
nitive tasks, and it is related to reduced brain metabolic activity in a network of frontal, posterior as-
sociative, and limbic regions. Another aspect of impaired consciousness is that AD patients show variable
levels of anosognosia concerning their cognitive deficits. A discrepancy score between patient’s and care-
giver’s assessment of cognitive functions is one of the most frequently used measures of anosognosia. A
high discrepancy score has been related to impaired activity in the superior frontal sulcus and the parietal
cortex in AD. Anosognosia for cognitive deficits in AD could be partly explained by impaired metabolism
in parts of networks subserving self-referential processes (e.g., the superior frontal sulcus) and perspective-
taking (e.g., the temporoparietal junction). We hypothesize that these patients are impaired in the ability to
see themselves with a third-person perspective (i.e., being able to see themselves as other people see them).
Introduction

Alzheimer’s disease (AD) is the most common
cause of dementia among people aged 65 and old-
er. About 3% of men and women aged 65 to 74
have AD, and nearly half of those aged 85 and
older may have the disease. AD is clinically
characterized by a dementia syndrome. Current
features for dementia include a deterioration in
cognitive functions, sufficient to impair daily living
activities (APA, 1994). Neuropsychological studies
have demonstrated that AD patients show impair-
ment in controlled cognitive processes, while
automatic activities may be more preserved
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(Fabrigoule et al., 1998). It is frequently observed
that AD patients fail to consciously recollect
information whereas they provide target memo-
ries in implicit conditions. This constitutes a first
aspect of impaired consciousness in AD.

Other characteristics of dementia include per-
sonality change and altered judgment (APA,
1987). Behavioral and psychological impairments
are well described in AD (Cummings et al., 1994;
Neary et al., 1998). More specifically, lack of
awareness for self-cognitive or behavioral difficul-
ties (anosognosia for deterioration) is frequently
observed in the disease. However, assessing
anosognosia is a difficult task, and patients may
show different degrees of awareness in different
domains (e.g., reasoning, memory, and social
behavior) (Fig. 1).



Fig. 1. ‘‘Alzheimer, maybe, but I am still a genius!.’’ Demented

patient with anosognosia for cognitive deficit (Reproduced with

permission – copyright C. Laureys).
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The aim of this chapter is to discuss possible
relationships between abnormal brain function in
patients with AD and (i) decreased controlled ac-
cess to information in memory and (ii) measures of
anosognosia concerning cognitive impairment.
Controlled and automatic processes in AD

It is widely acknowledged that AD can selectively
impair specific cognitive processes early in the
course of the disease, while others remain relative-
ly preserved until the pathology becomes severe
(Collette et al., 2003). It was suggested that con-
trolled processes (requiring attentional resources)
are affected at an early stage while automatic
processes are relatively more preserved (Jorm,
1986). The hypothesis of controlled processes
impairment was explicitly explored in recent
studies (Fabrigoule et al., 1998; Salthouse and
Becker, 1998; Amieva et al., 2000). For example,
Fabrigoule (1998) longitudinally studied cognitive
performances in a large sample of 1,159 healthy
elderly subjects. After 2 years, 16 of these subjects
were diagnosed as having AD. A principal com-
ponent analysis coupled with a logistic regression
analysis showed that one factor explained 45% of
the variance in test performance and constituted a
good predictor of the risk of developing AD. The
authors proposed, from post-hoc analyses, that this
factor corresponds to the controlled or executive
processes of the tasks. Controlled and automatic
processes can be explored more directly in the
memory domain by using explicit and implicit
memory tasks, respectively. AD is associated with
impairments in explicit (i.e., controlled) memory
tasks such as free and cued recall or recognition
(Salmon, 2000). However, the results related to im-
plicit (i.e., automatic) memory tasks are more con-
troversial. Some reviews of the literature (Meiran
and Jelicic, 1995; Fleischman and Gabrieli, 1998)
showed that AD patients often present a preserved
priming effect on implicit tasks such as word
and picture identification or lexical decisions, but
they are frequently impaired on priming tasks that
require implicit retrieval of conceptual information
such as word association, category-exemplar gen-
eration, and word-stem completion. One reason
invoked by various authors to explain these
ambiguous results is that healthy participants may
use explicit retrieval strategies when performing an
ostensibly implicit retrieval task (Vaidya et al.,
1996). This use of explicit strategies might artifi-
cially increase the ‘‘priming effect’’ for conceptual
information in normal controls but not in AD
patients, considering their explicit memory deficit
(Fleischman and Gabrieli, 1998). This contamina-
tion interpretation is in line with Jacoby’s view
that there are no ‘‘process-pure’’ memory tasks
(Jacoby et al., 1992).
Behavioral measures of controlled and automatic
processes: the process dissociation procedure

Jacoby hypothesized that there are two independ-
ent ways to retrieve information in memory, i.e.,
controlled and automatic processes, and he pro-
posed an elegant method, the process dissociation
procedure (PDP), to separate the degree to which
controlled and automatic processes contribute to
performance in a single memory task (Yonelinas
and Jacoby, 1995). This procedure comprises two
conditions: one condition in which controlled and
automatic processes act in concert to influence
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performance in the same way (the inclusion con-
dition where both processes converge to produce
the correct answer), and the other in which con-
trolled and automatic processes have opposing ef-
fects (the exclusion condition). Considering that
automatic and controlled processes contribute in-
dependently to performance, an equation can be
written that represents how the two processes act
to determine performance in each condition. On
the basis of these two equations, the contributions
of automatic and controlled processes to task per-
formance can be estimated using simple algebra
(Fig. 2; note that other measurement models exist
and that the specific equations assume that auto-
matic and controlled processes are independent
from each other).

Several studies have applied PDP in order to
explore automatic and controlled processes in AD,
especially in the domain of memory. In particular,
a word-stem completion task was administered to
early AD patients, applying the PDP (Koivisto
et al., 1998). In each inclusion and exclusion con-
dition, subjects were presented with word-stems
and were told to use them as cues for recollecting a
word that had previously been studied (e.g., flow,
— as a cue to recall flower, Fig. 2). In the inclusion
condition, subjects were asked to complete a stem
with a previously studied word or, if they were
unable to do so, to use the first word that came to
mind. Therefore, in this condition, subjects could
Fig. 2. Illustration of the process dissociation procedure proposed by

word presented during the learning stage’’. Score (Inclusion) ¼ Probab

the stem with a word, which was not presented during the learning

studied word, the score (Exclusion) ¼ Probability (‘‘Flower’’) ¼ A(1

C ¼ score (inclusion) – score (exclusion), Estimation of Unconscious
correctly complete a stem with an earlier studied
word either because they consciously recollected it
having seen the word before (probability C), or
because it was the first word that came to mind
automatically (probability A), without any con-
scious recollection that the word had been pre-
sented earlier (1–C). Thus, the probability of
completing a stem in the inclusion condition can
be represented as inclusion ¼ C+A (1–C). By
contrast, in the exclusion condition, subjects were
asked to complete the stem with a new word that
had not been encountered during the study phase
and to avoid (exclude) words that had been stud-
ied. In this condition, subjects might incorrectly
complete a word that had been studied earlier only
if that word came automatically to mind (A),
without any ‘‘conscious’’, controlled recollection
that it had been presented earlier (1–C). Thus, the
probability of producing an error (i.e., completing
a stem with a word that had been studied earlier)
in the exclusion condition can be represented as
exclusion ¼ A (1–C). Following Jacoby, the con-
tribution of controlled (‘‘conscious’’) processes in
the task can be estimated by subtracting the pro-
bability of responding with a studied word in
the exclusion condition from the probability of
responding with an old (i.e., studied) word in the
inclusion condition. Once an estimate of con-
trolled processes has been obtained, the contribu-
tion of automatic processes corresponds to the
Jacoby (1992). Inclusion condition: ‘‘complete the stem with a

ility (‘‘Flower’’) ¼ C+A(1�C). Exclusion condition: ‘‘complete

stage’’. If the subject erroneously completes the stem with the

�C). Estimation of Conscious process contribution to recall:

process contribution to recall: A ¼ score (exclusion)/(1�C).
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probability of completing a stem with the studied
word in the exclusion condition (exclusion score)
divided by one minus the probability of conscious-
ly completing a stem with the studied word in the
inclusion condition (1�C).

A severe impairment of controlled memory
processes was reported in mild and moderate AD
patients (Koivisto et al., 1998). More specifically,
in AD patients, no difference was found between
the inclusion and exclusion conditions in terms of
the probability of completion with old words. On
the other hand, the estimates of automatic proc-
esses were similar in AD patients and control sub-
jects, suggesting that automatic memory processes
were preserved in AD. However, data suggested
that patients and controls may have used different
response strategies in the two conditions. Using a
similar stem completion task, another study
showed that although the AD patients’ perform-
ance on the word-stem completion memory task
was strongly supported by automatic memory
processes, the control group relied on automatic
processes even more (Knight, 1998). This suggest-
ed that automatic processes were also impaired in
AD, even if this impairment was not as great as
that of controlled processes. However, in this
study, the task was very easy for the control sub-
jects (as suggested by a ceiling effect in the inclu-
sion and a floor effect in the exclusion condition),
leading to an overestimation of the contribution
made by automatic processes in this group. More-
over, it was not possible to guarantee that the AD
patients understood the task instructions, partic-
ularly in the exclusion condition (Curran and
Hintzman, 1995). Difficulties understanding in-
structions may produce differential biases in re-
sponding across the inclusion and exclusion
conditions.

To sum up, the PDP seems to be a useful tool
to directly explore the contribution made by con-
trolled and automatic processes in AD. However,
the studies that have used this paradigm to test
memory functioning tend to be either unclear or
somewhat controversial, particularly concerning
the status of automatic processes (preserved or
not preserved). A recent study verified the integ-
rity of automatic processes in AD by designing a
memory task that limited the methodological and
psychometric problems affecting previous exper-
iments applying the PDP approach (Adam et al.,
2005). The results confirmed the marked deteri-
oration in controlled processes, while automatic
memory processes were preserved in AD patients
compared to control subjects. Moreover, analyses
showed a positive correlation between controlled
processes and disease progression as measured by
the mini mental state examination (MMSE;
Folstein et al., 1975). These results should be in-
terpreted by considering that MMSE principally
measures controlled processes, as this scale in-
cludes items involving effortful attentional tasks
(e.g., immediate and episodic memory, mental
calculation).

A potential area where the demonstrated
distinction between controlled and automatic pro-
cesses could be applied is the cognitive rehabili-
tation of AD patients. One would predict that AD
patients, whose controlled processes are impaired,
would behave better when they can rely on auto-
matic procedures (Jorm, 1986). From this perspec-
tive, it is, for example, possible to promote specific
learning procedures to allow early AD patients
to automatically use a cellular phone (Lekeu et al.,
2002).
Neural substrate of controlled processes

Which are the neurobiological substrates for con-
trolled processes allowing access to memories?
There is a tight coupling between controlled proc-
esses and executive functions. In Baddeley’s model
of working memory (1992), the central executive is
assumed to be an attentional control system. It
was recently suggested that executive functions (or
‘‘top-down’’ controlled processes) rely on a dis-
tributed cerebral network including both anterior
and posterior cerebral areas (Weinberger, 1993;
Morris, 1994; Collette et al., 1999a, 2002). More-
over, recollection of episodic memories (control-
led retrieval compared to simple familiarity for
information) was related to activation in prefron-
tal, parietal, and posterior cingulate regions in
normal subjects (Henson et al., 1999). In AD,
performances at diverse executive tasks were re-
lated either to frontal activity for phonemic



Fig. 3. Decreased metabolism in temporo-parietal and frontal associative cortices is related to severity of the dementia in AD.
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fluency, or to posterior associative cortices for
dual tasks (Collette et al., 1999c). From this per-
spective, two interpretations may be proposed to
account for the controlled process deficits of AD
patients: they could originate either from multiple
neuropathological and metabolic changes in both
anterior and posterior cerebral areas or from a
(partial) disconnection between the anterior and
posterior cortical areas, leading to a less efficient
transfer of information between these regions.
Consistent with the first interpretation, global de-
mentia scores, which essentially depend on con-
trolled processes, are related to decreased
metabolism in both associative temporoparietal
and frontal cortices in AD (Salmon et al., 2005)
(see Fig. 3).

Consistent with the second interpretation, a
number of neuropathological, neuropsychological,
and neuroimaging studies have suggested that AD
can be characterized as a disconnection syndrome
(Azari et al., 1992; Leuchter et al., 1992; Morris,
1994; Collette et al., 2002; Lekeu et al., 2003a).
Thus, loss of synaptic contacts in associative cor-
tices and limbic structures would interrupt long
connecting pathways in AD (Hyman et al., 1984;
Pearson et al., 1985). The relative preservation of
automatic processes in AD patients would mean
that these processes are subserved by circum-
scribed cortical areas that are less affected by dis-
connection in the early stages of the disease. As the
disease progresses, the neuropathological changes
would affect more cortical areas (and local
connections between them) and consequently also
alter automatic processes. Such a hypothesis of
successive impairment of controlled and automatic
processes has been proposed to explain working
memory deficits in AD (Collette et al., 1999b).

Frontoparietal associative cortices related to
controlled processes may constitute a major com-
ponent of a cerebral workspace, where attentional
display of information would allow active and
controlled recollection of information (Dehaene
and Naccache, 2001). However, lesions in other
structures, such as the hippocampus, could also
explain impairment of conscious (i.e., controlled)
retrieval of information in AD. Supportive to this
hypothesis, a study required AD patients to learn
words that they subsequently had to recognize
among distractors (Lekeu et al., 2003b): an accu-
racy score (hits minus false alarms), taken as a
measure of ‘‘conscious/controlled retrieval’’ (rec-
ollection), correlated with residual metabolism in
the hippocampus. In neuroimaging studies in con-
trol subjects, medial temporal activation is known
to be greater for explicit cued recall using word
stem than for a priming task using similar stems,
suggesting a role for hippocampus in conscious
access to memories (Squire, 1992).
Anosognosia in AD

Anosognosia, lack of awareness or loss of insight,
is used interchangeably to describe the impaired
judgment of AD subjects concerning their own
cognition, mood, behavior, or daily activities.
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Behavioral measures of anosognosia in AD

The study of anosognosia requires to choose an
instrument to measure loss of insight into a par-
ticular domain of interest. In experimental condi-
tions, evidence of unawareness of memory
dysfunction is provided in AD patients when their
predictions overestimate their memory perform-
ance in a subsequent retrieval task (McGlynn and
Schacter, 1989). Questionnaires for assessing an-
osognosia in dementia are frequently used in the
literature, and a discrepancy score is calculated
between answers obtained from the patient and
from a caregiver (Migliorelli et al., 1995a). Self-
rating of cognitive deficits is also proposed as an
index of cognitive unawareness, because AD pa-
tients report cognitive impairment that they fre-
quently do not find particularly abnormal for
their age (Cummings et al., 1995). Loss of insight
may be evaluated by the clinician, on the basis of
patient answers to questions probing awareness of
cognitive deficits (expert judgment), or by care-
givers assessing the frequency of behavioral man-
ifestations of unawareness in everyday life
(Derouesne et al., 1999). While most patients with
mild cognitive impairment (MCI) tend to overes-
timate their cognitive deficits when compared to
their caregiver’s assessment, AD patients in early
stages of the disease with similar MMSE scores
underestimate their cognitive dysfunction (Kalbe
et al., 2005). Accordingly, underestimation of
cognitive difficulties (compared to caregiver’s as-
sessment) is considered as a risk factor for con-
version from MCI to AD (Tabert et al., 2002).
Several demographic, clinical, and neuropsycho-
logical parameters were proposed to be associated
with unawareness for self-cognitive deficits in AD.
Lack of awareness of AD patients was correlated
to dementia severity in most, but not all studies
(Sevush and Leve, 1993; McDaniel et al., 1995;
Sevush, 1999; Zanetti et al., 1999; Gil et al., 2001).
The relationship between anosognosia and de-
pression remains a matter of discussion (Sevush
and Leve, 1993; Cummings et al., 1995). Differ-
ences in assessment of anosognosia and definition
of depression might explain these discrepancies.
Patients with dysthymia would have a signifi-
cantly better awareness of intellectual deficits than
patients with major or no depression (Migliorelli
et al., 1995b). Stepwise regression analysis showed
that insight into functional impairment was (pos-
itively) associated with depression and anxiety
factor scores, and (negatively) with agitation and
disinhibition factor scores (Harwood et al., 2000).
Specific relationships were sought between lack of
awareness of cognitive deficits and performance
on neuropsychological tests. Anosognosia in AD
subjects was associated, in some but not all
studies, with memory impairment, reflected, for
example, by intrusions (i.e., erroneous selection of
non-target items) in recognition tasks (Reed et al.,
1993; Dalla Barba et al., 1995). A relationship was
frequently suggested between lack of awareness of
cognitive dysfunction and impairment in specific
‘‘frontal’’ tests (Lopez et al., 1994; Michon et al.,
1994; Dalla Barba et al., 1995; Ott et al., 1996).
All those parameters may be viewed as confound-
ing factors, that contribute to, but do not yet
explain, anosognosia in dementia. Moreover,
they show that different dimensions exist in an-
osognosia (Agnew and Morris, 1998).

To further discuss anosognosia for cognitive
deficits in early stages of dementia, a review of
the different components of the ‘‘unified self’’
proposed by Klein et al. (2002) might be useful.
These authors suggested that the self can be con-
ceptualized as a complex knowledge structure
subserved by at least two neurally and function-
ally dissociable components: episodic memory
and semantic memory. Episodic memory of one’s
own life (i.e., episodic autobiographical memory)
is certainly impaired in AD subjects (Greene
et al., 1995; Piolino et al., 2003). So, patients will
have a decrease of their autonoetic experiences,
i.e., those events that patients have personally
lived, but cannot recollect in a precise contextual
format that makes them unique subjective expe-
riences (Wheeler et al., 1997; Tulving, 2002).
However, deficits in episodic memory are not
sufficient to explain the different degrees of un-
awareness for self-cognitive deficits in AD be-
cause numerous patients with severe amnesia
from other etiologies do not show anosognosia.
Semantic personal knowledge seems to be also
impaired in AD, however, it is difficult to disso-
ciate the respective influences of semantic and
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episodic memory disturbances (Kazui et al.,
2003). Representation of one’s own personality
traits might be a specific (and independent) as-
pect of semantic knowledge (Klein et al., 2002).
In a study on moderately severe AD patients,
awareness of behavioral and psychological prob-
lems was relatively preserved compared to aware-
ness of cognitive impairment (Kotler-Cope and
Camp, 1995). Such an observation, however,
might reflect the natural evolution of AD and not
the different levels of anosognosia in different
domains, because AD patients have relatively
few behavioral troubles compared to cognitive
deficits in a moderate stage of dementia. Indeed,
in a patient with severe AD, it was shown that
knowledge of own personality traits failed to be
updated (Klein et al., 2003). Experience of per-
sonal agency has not been directly assessed in
AD, but experience of continuity through time is
impaired since AD patients are known to expe-
rience a temporal gradient for loss of autobio-
graphical memories (Greene et al., 1995). Ability
to reflect on one’s own thoughts and experience is
an important component of the self that appears
to be impaired in AD patients, who deny any
cognitive problem even when they are totally un-
able to remember any recent personal event.
Fig. 4. (A) Early decrease of activity in posteromedial areas (encompa

AD. (B) Linear correlation between dementia severity (score on mini m

cortex (area 31, coordinates: x ¼ 0, y ¼ �56, z ¼ 28mm) in AD. (Fr
The neural correlates of anosognosia for cognitive
impairment in AD

Different brain regions were implicated in an-
osognosia for different neurological disorders, such
as neglect, hemiparesis, aphasia, cortical blindness,
or profound amnesia. Lack of awareness was re-
ported in patients with diverse frontal lobe path-
ologies (McGlynn and Schacter, 1989). In the
functional imaging literature, medial prefrontal
and posterior cingulate cortices were shown to be
part of a neural network subserving self-reflective
thoughts in normal subjects (Johnson et al., 2002;
Kelley et al., 2002). Decreased activity in the vent-
romedial prefrontal cortex and the temporal poles
is characteristic of frontotemporal dementia (FTD;
Salmon et al., 2003) and this might explain im-
pairment of self-reflection and early loss of insight
into behavioral disturbances in these patients. On
the contrary, there is an early decrease of activity in
posteromedial cortices (posterior cingulate and
precuneus; Fig. 4A) in AD patients (Minoshima
et al., 1994). Posterior cingulate hypometabolism
was related to dementia severity in AD (Fig. 4B;
Salmon et al., 2000) and it was involved in episodic,
semantic, and working memory in control popula-
tions (Petrides et al., 1993; Fletcher et al., 1998;
ssing posterior cingulate cortex and precuneus) in patients with

ental state examination) and metabolism in posterior cingulate

om Salmon et al., 2000, with permission.)
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Henson et al., 1999; Maguire and Mummery,
1999). Posteromedial cortices (in relation with hip-
pocampal structures) are thought to be involved in
the episodic integration of interoceptive and ext-
eroceptive information required for conscious/con-
trolled processing (Maguire et al., 1999; Salmon,
2003). Accordingly, in healthy subjects, posterior
cingulate activity is low during executive processes,
which are driven by external stimuli (without self-
reference) (Salmon et al., 1999; Gusnard et al.,
2001). So, posteromedial cortices are mainly relat-
ed to personal memories and they would be poorly
recruited in self-referential tasks by AD patients
due to their episodic memory impairment.

Studies relating anosognosia to brain activity
have shown a decrease of right lateral frontal and
parietal activity in AD patients with anosognosia
(Leys et al., 1989; Starkstein et al., 1995; Derouesne
et al., 1999). In a theoretical model, the ‘‘conscious
awareness system’’ was suggested to depend on in-
ferior parietal and posterior cingulate cortex
(McGlynn and Schacter, 1989). It has an output
link to an executive system housed in the frontal
lobe. Frontal damage would be associated with
unawareness of complex deficits, such as difficulties
in problem solving or behavioral changes. In a re-
cent study, a cognitive discrepancy score (differ-
ence between patient’s and caregiver’s assessment)
was inversely related to metabolism in temporopa-
rietal junctions and superior frontal sulci in a large
population of AD patients (Salmon et al., 2004). In
other words, the more the patient underestimates
his cognitive impairment, the lower the metabolism
in temporoparietal junctions. It is noteworthy that
the temporoparietal junction and lateral prefrontal
areas are part of the associative cortices where
metabolism is characteristically impaired in AD
(Herholz et al., 2002). This would suggest that a
relative anosognosia for cognitive impairment is
intrinsic to AD pathology and would also explain
the trend to greater anosognosia with greater se-
verity of dementia (Zanetti et al., 1999).

The temporoparietal cortex and superior frontal
sulcus have been previously reported in self-refer-
ential processes (Wicker et al., 2003). For example,
lesions in the temporoparietal junction have been
related to mirrored self-misidentification in de-
mented patients (Breen et al., 2001). In healthy
subjects, activation of temporoparietal junctions
was observed in neuroimaging studies when con-
trasting first- and third-person perspectives in var-
ious types of tasks involving: intention attribution
(Vogeley et al., 2001), 3D visuospatial perspective
(Vogeley et al., 2004), action imagination (Ruby
and Decety, 2001), truthfulness judgment (Ruby
and Decety, 2003), or emotional assessment
(Ruby and Decety, 2004). It has been demonstrat-
ed that stimulation of the right temporoparietal
junction in humans can induce out of body expe-
riences, in other words, a visual observation of the
self with a third-person perspective (Blanke et al.,
2002; Blanke, this volume). According to these re-
sults, it was suggested that the temporoparietal
junction participates to the self/other distinction
process required during perspective-taking (Ruby
and Decety, 2004). One reason which makes this
region a good candidate for such a role is that it
houses the praxicon, a lexicon of representations
concerning human actions (Peigneux et al., 2001).
In the right hemisphere, the temporoparietal junc-
tion was related to anosognosia of hemiplegia
(Venneri and Shanks, 2004). The praxicon is es-
sential to compare self and other’s familiar actions,
and AD patients with anosognosia seem not to be
aware of the difference between their impaired
abilities and other’s normal activities.

The parietal associative cortex related to a
discrepancy score in AD may be involved in self-
referential processes or may subserve the ‘‘third-
person’’ knowledge that AD patients have of
themselves (Tulving, 1993; Agnew and Morris,
1998; Klein et al., 2003). Accordingly, the right
inferior parietal cortex was activated when volun-
teers had to recall whether an adjective had ini-
tially been characterized as fitting their personality
(Lou et al., 2004). In that sense, anosognosia as-
sessed by a discrepancy score might be interpreted
as an impaired ability to see oneself with a third-
person perspective (knowing how other people see
yourself), an ability which would correspond to
‘‘the observing self’’ defined by Baars (Baars et al.,
2003; Baars, this volume). According to this in-
terpretation, one would expect that with the evo-
lution of the disease, AD patients demonstrate
impaired perspective taking on others. In line with
this hypothesis, severe AD patients have been
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shown to become unable to assess other people’s
personality traits (Klein et al., 2003).

Conclusion

We suggest that specific brain regions are involved
in different aspect of impaired consciousness in
AD. On the one hand, a network of frontal, pos-
terior associative, and limbic structures was dem-
onstrated to be related to controlled processes that
require conscious processing of information. On
the other, impaired metabolism in lateral prefron-
tal and parietal areas was shown to correlate with
the discrepancy score between AD patient and
caregiver, one of the different measures of an-
osognosia for cognitive impairment. According to
those results, we suggest that anosognosia for cog-
nitive deficits in AD might be partly explained by
impaired metabolism in parts of networks subserv-
ing self-referential processes (the superior frontal
sulcus) and perspective-taking (the temporo-pari-
etal junction). Patients appear to be impaired in the
ability to see themselves with a third-person per-
spective (i.e., knowing how other people see them-
selves). Models of anosognosia suggest that those
regions are only part of a wider cerebral network
subserving unawareness of cognitive deficits in AD
(Agnew and Morris, 1998).
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