Neuropsychology
2013, Vol. 27, No. 1, 69-78

© 2012 American Psychological Association
0894-4105/13/$12.00 DOI: 10.1037/a0030453

The Influence of Normal Aging and Alzheimer’s Disease in
Autobiographical Memory Highly Related to the Self
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Objective: Autobiographical memory (AM) comprises autobiographical episodes (AE) and personal
semantics (PS). Self-defining memories (SDMs) represent peculiar memories highly relevant to person-
ality processes and constitute crucial source for the self. To date, no research has compared normal and
pathological age-related changes in the AE and PS aspects of AM (including SDMs) and their link with
the self. Method: Young adults, older adults, and patients with Alzheimer’s disease (AD) were asked to
retrieve 10 AEs, 10 PSs, and 10 SDMs based on identical cue-words and to complete a subjective
self-concept scale measuring the degree of certainty and the valence of the self. Memory performance
was evaluated for specificity and for emotional valence using quantitative scoring based on standard
neuropsychological assessments. Results: Compared with young adults, older adults and AD patients
demonstrated a deficit in AE; nevertheless, the three groups performed equally for PS. Remarkably, older
adults did not differ from young adults for SDMs characterized by high episodicity (SDMe), unlike AD
patients. Concerning the self-concept scale, the valence of the self was more positive in healthy subjects
than in AD patients, the latter showing higher scores for the degree of certainty. Self-concept measures
were correlated with AM scores, especially SDMe, in young and older subjects but not in AD patients.
Conclusion: The implication of these findings is discussed to portray the differences between normal
aging and AD concerning the link between AM and the self.
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Autobiographical memory (AM) is a uniquely human memory
system that constitutes the main content of the declarative self. It
comprises autobiographical episodes (AE) and personal semantics
(PS). The former refers to reexperiencing, as a mental time travel
of the self (Tulving, 1985): concrete and specific items of personal
information, rich in phenomenological details, that are closely
related to unique events situated in a specific time and place
(Piolino, Desgranges, and Eustache, 2009; Tulving, 2002). Visual
mental imagery and emotional experience are critical phenomeno-
logical characteristics of AE retrieval (e.g., “the image of the sun
shining down on the river when I reached the mountain summit”).
The latter does not entail such reexperiencing and contains per-
sonal information, comprising general knowledge of personal facts
(e.g., “My name is X,” information about friends, and common

This article was published Online First November 12, 2012.

Pénélope Martinelli, Adéle Anssens, Marco Sperduti, and Pascale Pio-
lino, Memory and Cognition Lab, Université Paris Descartes, Paris, France,
and Centre de Psychiatrie et Neuroscience, Inserm UMR S894, Paris,
France.

This study was funded by a thesis grant awarded to Pénélope Martinelli
by the Ministry of Higher Education and Research of France. We thank all
participants for their participation, the Ile de France institutions for the
recruitment of AD patients, Céline Duval for the French validation of the
TSCS, and Paul Reeves and Maria Abram for grammar and style correc-
tions.

Correspondence concerning this article should be addressed to Pascale
Piolino, Memory and Cognition Lab, 71 avenue Edouard Vaillant, 92774,
Boulogne-Billancourt, France. E-mail: pascale.piolino@parisdescartes.fr

69

locations), generalized memories of events encompassing both
extended (e.g., “last summer vacation in the French Alps”) and
repeated (e.g., “my treks”) events (Conway & Pleydell-Pearce,
2000; Humphreys, Murray, & Maguire, 2009). AE is associated
with autonoetic consciousness, which gives rise to the sense of
phenomenal recollection in the mental reenactment of previous
personal events (Tulving, 2002; Tulving, Schacter, McLachlan, &
Moscovitch, 1988), whereas PS is associated with noetic con-
sciousness involving the awareness of general facts about personal
events, accompanied by a sense of simply “knowing” without
contextual details. This distinction was first proposed by Tulving
and collaborators in 1988 to account for the performance of an
amnesic patient (KC), who showed a sharp dissociation between
preserved PS and altered AE. Neuroimaging data have confirmed
the dissociation of neural substrates of AE and PS (see Martinelli,
Sperduti and Piolino, in press).

Both autobiographical representations are important in ground-
ing the self (Conway, 2005; Klein & Gangi, 2010; Tulving, 1993;
Wilson & Ross, 2003). More specifically, Singer and collaborators
(Singer, Rexhaj, & Baddeley, 2007; Singer & Salovey, 1993)
described self-defining memories (SDMs) as a subcategory of
personal memories that is “highly relevant to personality pro-
cesses.” SDMs exhibit features in common with AE, such as
spatiotemporal specificity and phenomenological details, but they
can also be more generic (summarized, describing “a series of
events over several days, weeks, or months or blending repeated
similar events separated in time into a single recollection” Singer
et al., 2007, p. 887), sharing some features of PS. These memories
help people to define clearly a self-image, explaining to others who
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they are (Blagov & Singer, 2004) and communicating about them-
selves to facilitate intimacy and self-knowledge (Thorne, McLean,
& Lawrence, 2004).

Several authors have shown that normal aging and Alzheimer’s
disease (AD) affect the nature of AM by producing a shift from
specific to more general AM retrieval, that is, from AE to PS
(Cermak, 1984; Conway, Gardiner, Perfect, Anderson, & Cohen,
1997; Piolino et al., 2006). Aging affects particularly AE com-
pared with PS (Piolino, Desgranges, Benali, & Eustache, 2002). In
particular, older adults have difficulties in retrieving specific de-
tails, whereas they show an increase of generalized memories
(Addis, Wong, & Schacter, 2008; Levine, Svoboda, Hay, Winocur,
& Moscovitch, 2002; Piolino et al., 2006; Piolino, Coste, et al.,
2010; St. Jacques and Levine, 2007). In AD, one of the earliest
symptoms is a deficit of anterograde episodic memory (Spaan,
Raajimakers, & Jonker, 2003), followed by a retrograde impair-
ment of AE (Donix et al., 2010; Eustache et al., 2004; Irish, Lawor,
O’Mara, & Cohen, 2010, 2011; Kopelman, 1992; Meulenbroek,
Rijpkema, Kessels, Olde Rikkert, & Ferndndes, 2010; Piolino,
Martinelli, et al., 2010). The latter is accompanied by a shift from
a sense of remembering to a sense of just knowing (Piolino,
Belliard, Desgranges, Perron, & Eustache, 2003). Murphy, Troyer,
Levine, and Moskovitch (2008) showed that patients at preclinical
stage of dementia (amnesic Mild Cognitive Impairment) are also
characterized by a reduction of episodic details and an increase of
generalized memories. Other studies, however, have also reported
impaired PS in AD (Addis & Tippett, 2004; Graham & Hodges,
1997; Greene & Hodges, 1996; Greene, Hodges, & Baddeley,
1995; Ivanoiu, Cooper, Shanks, & Venneri, 2006; Leyhe, Miillera,
Milliana, Eschweiler, & Saura, 2009). Two studies (Addis &
Tippett, 2004; Kopelman, Wilson, & Baddeley, 1989) even
showed a temporal gradient in the PS deficit, with a relative
preservation of the most remote information. Greene et al. (1995)
evaluated AM in patients with AD showing a PS deficit with no
temporal gradient, whereas Ivanoiu, Cooper, Shanks, and Venneri
(2004) demonstrated a deficit with a modest gradient for PS.
Interestingly, in most of the studies showing a PS deficit in AD, PS
was evaluated using questionnaires (e.g., the Autobiographical
Memory Interview, Kopelman et al., 1989), asking patients to
recall factual knowledge about their own past (such as names of
acquaintances, information about school and jobs) with no refer-
ence to generalized autobiographical events, which constitute an
entirely different source of PS. Moreover, these heterogeneous
results could be partly attributable to the patients’ different disease
stages across studies.

Although the effect of normal aging and AD on AM has been
extensively studied, few experiments have targeted SDMs in
these populations. Singer et al. (2007), comparing SDMs in
adults older than 50 to those of college students, showed that
older adults” SDMs were more summarized and less detailed. In
addition, they showed that the SDMs of older adults were more
positive in emotional valence than those of younger adults.
Nevertheless, there was no significant relationship between
specificity of SDMs and valence. Another study conducted in
aging (McLean, 2008) reported that SDMs in older adults had
more thematic coherence and were mostly constituted by stories
representing long-lasting statements, whereas the younger
group recalled mostly stories about changes. The way SDM is
affected in older adults and AD, compared with other forms of

AM, is of considerable interest given the contribution of this
type of memory to grounding and maintaining a sense of self
(Conway, Singer, & Tagini, 2004).

Because AM is fundamental for a sense of self-continuity across
time, deficits of this memory component should be followed by an
impaired sense of self (Bluck, 2003; Conway, Meares, & Standart,
2004; Conway, Singer, et al., 2004; Klein & Gangi, 2010). How-
ever, in aging, despite AE impairment, spared PS is supposed to
continue supporting the sense of self and continuity (Duval, Eu-
stache, & Piolino, 2007; Piolino et al., 2006). On the contrary,
several studies in AD have demonstrated severe AM deficits with
a corresponding weakened sense of self (Addis & Tippett, 2004;
Fargeau et al., 2011; Massimi et al., 2008; Orona, 1990). More
specifically, Addis and Tippett (2004) reported, in AD patients, an
impairment of the retrieval of AE and PS from childhood to early
adulthood (autobiographical fluency for childhood events and
early adulthood names) that was correlated with change in the
self-concept (strength of self) as measured by the Tennessee Self-
Concept Scale (TSCS, Fitts & Warren, 1996). On the other hand,
Naylor and Clare (2008) failed to show a correlation between AM
performances and self-concept in AD patients. Following the case
of KR, who suffered from AD and presented accurate knowledge
of an out-of-date version of her personality (due to an inability to
update her personality traits self-knowledge), Klein, Cosmides,
and Costabile (2003) proposed that the PS memory system would
contain a subsystem devoted to the representations of personality
traits.

To summarize, the distinction in AE and PS impairment is well
documented in normal aging, whereas results are controversial in
AD. Preliminary studies showed an effect of generalization of
SDM in normal aging, but other studies are needed to further
characterize this effect and no study to date has addressed this
issue in AD.

The aim of our study was twofold: on the one hand, we aimed
at investigating the effect of normal aging and AD on the retrieval
of SDM compared with the retrieval of AE and PS; on the other
hand, we wanted to address the link between AM impairment and
the self-concept. With these aims, we asked young and older
healthy subjects and AD patients to retrieve AEs, PSs and SDMs
elicited by identical cue words. Moreover, we asked subjects to
complete a subjective self-concept scale (TSCS). In line with
Singer et al.’s (2007) findings of more summarized SDMs in
normal aging, we predicted that older and AD subjects would
retrieve less-detailed SDMs. Moreover, because both elderly
groups normally show impaired AE, but differ in self-profile,
which is spared in older adults (Duval et al., 2007) and compro-
mised in AD (Addis & Tippett, 2004), we predicted that these
memories would be differently linked to self-concept as assessed
by TSCS in the two groups.

Method

Participants

Two groups of healthy subjects, 18 young adults (YA) and 16
older adults (OA) with no memory complaints, and one group of
10 patients presenting a clinical diagnosis of probable AD matched
in age with the OA group participated at the study. A full descrip-
tion of the population is presented in Table 1. YA were under-
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graduates at Paris Descartes University recruited through univer-
sity advertisements; OA were autonomous and recruited through
various senior associations. AD patients were recruited in Ile de
France Hospitals, according to the criteria of the National Institute of
Neurological and Communicative Disorders and Stroke and the Alz-
heimer’s Disease and Related Disorders Association (McKhann et al.,
1984); they were all at a moderate level of dementia as assessed by the
Mini Mental State Exam (MMSE) (M = 18.80, SD = 1.81; Folstein,
Folstein, & McHugh, 1975). All the participants had more than 8
years of education. The absence of depression was screened using
the Beck Depression Inventory (Beck, Steer, Bali, & Ranieri,
1996; BDI 11, 21 items version; less than 14 was considered as a
minimal range). Healthy older adults were also screened for de-
mentia using the MMSE (more than 26/30) and for executive
dysfunctions using the Trail Making Test (Reitan, 1958), including
the measure of shifting ability. OAs had normative data according
to their age group. We also verified that there were no neurolog-
ical, medical or psychiatric disorders, substance abuse, or medi-
cations affecting cognition. The two older groups had a normal
level of vocabulary performance according to the Mill Hill vocab-
ulary scale (Deltour, 1993). All subjects gave their informed
consent to the study, which was performed in compliance with the
local ethics committee.

Autobiographical Memory Assessment

Materials and procedure. The duration of the testing ranged
from 60 to 90 min for the healthy groups. Because of the longer
duration of the testing and the fatigability of the AD group, the AM
assessment was divided into two separate sessions, with several
breaks. For all groups, the general instructions were presented to
participants—these explained that participants would be required
to recall personally experienced events and gave a clear definition
of the three tasks (i.e., AE, PS, SDM) and the main differences
between them, with several examples. Participants were asked to
recall in detail personal events termed:

1. Autobiographical episodes (AE task): a vivid specific-
event memory that occurred at a specific time and place,
of short duration, lasting less than 24 hr, a single event

they could relive with affective and perceptual details
(e.g., my trekking day in Mont Rose when I was 16);

2. Personal semantics (PS task): knowledge of a repeated
event that occurred several times in the past, a regular
activity that used to occur at a routine time and place or
a memory of an extended event that may describe a series
of events over several days, weeks, or months without a
precise moment in time (e.g., my weekend treks in the
Alps when I was a child; my holidays in Italy 10 years
ago);

3. Self-defining memory (SDM task): a vivid specific-event
memory focused on lasting concerns or unresolved con-
flicts: a memory that could help to explain who one is as
an individual and that one might tell someone else if one
wanted that person to understand him or her in a pro-
found way (e.g., the day when I really understood how
revitalizing mountain hiking was to me).

In each assessment, we asked participants to retrieve a memory
of a remote personal event (more than 5 years ago). We applied the
same instructions previously used in other AM studies designed to
examine the AE and PS aspects of AM based on single versus
repeated/extended event retrieval (e.g., Addis, McIntosh, Mosco-
vitch, Crawley, & McAndrews, 2004; Levine et al., 2004; Piolino,
Coste et al., 2010). With regards to the instructions for the SDMs,
we referred to the standard definition present in the literature (see
Blagov & Singer, 2004; Singer & Salovey, 1993; Singer et al.,
2007).

Subjects began the AM assessment with a training session to
ensure they had fully understood the difference between each task;
the time taken for each participant’s training session therefore
depended on how long they needed to gain a full understanding of
the instructions. For the patients, the instructions and training were
proposed on both sessions and could be repeated as much as they
needed.

Each memory was cued by common words (e.g., family, pro-
fession, holidays, love). This procedure was preferred to free recall
in order to improve comparability across the three tasks and in the

Table 1
Means and SDs of Demographics and General Neuropsychological Abilities
YA (n = 18) OA (n = 16) AD patients (n = 10) ANOVA/t value

Age (years) 22.16 (1.92) 75.18 (4.61)** 76.30 (4.01)** F(2,41) = 1186,7""
Level of education (years) 13.61 (1.42) 13.18 (2.61) 10.30 (1.25) b= F(2,41) = 10,37""
Gender (male:female) (8:10) (6:10) (1:9)
Depression

BDI (cut-off < 14/21) 2.94 (1.89) 7.18 (6.42) 8.40 (7.36)*" F(2,41) = 3,68"
Semantic abilities

Mill Hill 37.81 (3.16) 31.37 (5.78)** 1(24) = —2.09"
Executive functions

TMTA (sec) 38.53 (9.42) 130.00 (63.82)>** 1(24) = 5,53

TMTB-A (sec) 56.40 (46.42) 151.00 (55.72)>** 1(24) = 4.48™

Note.
TMTB-A = Trail Making Test, part B minus part A.

#Scores show difference relative to the mean scores of control YAs.
“p<.05 "p<.0l. p<.00l.

YA = young adult; OA = older adult; AD = Alzheimer’s disease; BDI = Beck Depression Inventory; TMTA = Trail Making Test, part A;

® Scores show difference in AD relative to the mean scores of control OAs.
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three groups and to facilitate memory retrieval in OA and AD
patients. Generic cue words were chosen on the basis of previous
works on AM assessment; such words are known to elicit mem-
ories for personal events in most subjects (Addis, Roberts, &
Schacter, 2011; Piolino et al., 2002, 2006). Identical cues were
presented for each task (10 AEs, 10 PSs, 10 SDMs) in white font
(Courier New, 18) on a black screen. The duration of the stimulus
presentation was self-paced. The word order within each task, as
well as the presentation of each task between subjects, was ran-
domly counterbalanced.

During each task, subjects were told to elaborate their memory
and finally press a button to indicate that they had no more new
details to add to the memory. Each memory was tape-recorded.
The experimenter could press the button instead of the patient if
necessary.

Scoring system of AMs. For each memory, we took into
account the structural nature of each evocation, scoring each event
on a nine-point episodic scale ranging from O to 8 according to
uniqueness, shortness (under 24 hr), spatiotemporal situation, and
the presence of specific contextual and phenomenological details.
One point was given per attribute, except specific contextual
details and phenomenological details, which were given 1 point or
2 points each depending on the richness of details (2 points for
more than 1 detail; e.g., phenomenological details: —1 point for
“My foot hurt”; —2 points for “I was cold, my foot hurt, and then
I thought that everything was going to be okay”). This scale is
quite similar to episodic memory scales used for normal subjects
and patients in our foregoing studies (for a review, Piolino et al.,
2009) and is based on previous scales (Baddeley, 1986; Kopelman
et al., 1989). An additional criterion was considered for the SDM
task. One point was given if the memory retrieval concerned “the
kind of memory that powerfully conveys how one has come to be
the person one currently is” (McLean, 2008, p. 257). This defini-
tion corresponds to memories that would help someone to explain
who s/he is as an individual and that are important in shaping one’s
character and personality, eventually referring to how far s/he has
integrated these experiences into her/his self-understanding.

Based on this scale, we calculated the percentage of AE, PS, and
SDM by dividing the number of recalls for each task by the
possible maximum (i.e., 10):

e for EAM, we summed the number of memories corresponding
to a unique event, of short duration (lasting less than 24 h),
localized in time and place, and containing a sum of at least two
points for specific contextual and/or phenomenological details
(minimum 6/8 points). It has been clearly established that the
specificity of details is a critical property of autobiographical
episodes (Conway, 2009; Levine et al., 2002; Piolino et al., 2009)
(e.g., “When I was 23, I remember the first day I went to my
university courses with my future boyfriend in a nearby town. We
were listening to music in his car and we could see the sun rising
over the mountains. I was so happy because I knew that I was
going to spend at least 1 hr with him, just the two of us on the road,
and we spoke about amazing things, drinking flavored tea that I
was carrying in my thermos”).

 for PS, we totaled the number of repetitive events (i.e., not
unique but multiple) or lasting more than 24 h (i.e., not short but
extended) (e.g., When I was a student, I used to go to the farm

market every Saturday morning. I met my friends, and we usually
had a coffee together talking about this and that).

e for SDM, we first totaled the number of memories corre-
sponding to the definition of SDM (regardless of their score on the
episodic scale), and second we calculated the number of SDMs
scoring at minimum 6/8 points on the nine-point episodic scale,
calling the latter “episodic SDM (SDMe) (e.g., “I can remember
the day when I visited one of my friends who had just opened a
little restaurant in a nice place, on a little road near a beautiful lake.
We had a very pleasant dinner, and my friend often came to tell us
about her joy because she had finally found a job that she loved.
That day, [ understood that I had to leave my job and do something
that would make me happy. The week after, I quit my job and
began another life”).

We therefore calculated the percentage of AE, PS, SDM, and
SDMe. We additionally calculated the percentage of positive
memories for each assessment (i.e., AE, PS, SDM, and SDMe). A
memory was considered as positive if it explicitly contained any
word indicating positive feelings (e.g., “I felt good,” “It was a
great day,” “I was so happy there,” “It was one of the best
experiences’”) compared with other memories considered as neg-
ative or neutral (McLean, 2008). The percentage of positive mem-
ories was calculated on the number of correct memories recalled in
each category.

Two experts (one was blind to the hypotheses) rated each
memory, and the interrater reliability was tested using Cohen’s
Kappa (k) (Brennan & Prediger, 1981) on the scoring of memories
in each condition. The results indicated adequate interrater agree-
ment (EAM: k = .80; PS: k = .91; SDMs: k = .80). In case of
divergence between experts or scoring difficulty, the rating was
discussed until a consensus was reached.

Subjective Self-Concept Assessment

At the end of the AM assessment, each subject fulfilled the
Tennessee Self-Concept Scale (TSCS, Fitts & Warren, 1996:
translated into French and validated in aging by Duval et al.,
2007). This scale assesses the multidimensionality of the self over
six domains (family, personal, social, moral, physical, academic)
and contains 82 descriptive statements (e.g., “I am an honest
person”) that have to be rated on a 5-point scale (always false,
mostly false, partly false/partly true, mostly true, always true)
according to how well they match the participant’s personality. To
facilitate the use of this scale for AD patients, we modified its
administration so that each item was read aloud by the examiner
and patients indicated their responses on the scale printed on a
separate sheet. Task instructions were repeated when necessary.
We checked for the validity of responses based on the response
incoherence score (discrepancy between responses to pairs of
items with similar content) for each subject.

Two scores were computed: (1) the degree of certainty (for a
comparable method, see Addis & Tippett, 2004; Naylor & Clare,
2008) was measured through the amount of responses rated 1
(always false) or 5 (always true) and reflected “the degree of
certainty about the way one sees oneself, thus reflecting the extent
to which a definite sense of identity is expressed” (Naylor & Clare,
2008, p. 595); and (2) we computed the total score of the TSCS,
which reflects the global valence of the self (i.e., direction of the
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self, Addis & Tippett, 2004) and adds up the separate TSCS scores
of identity, satisfaction, and behavior. High scores indicate a
positive self-concept.

Statistical Analysis

Because significant differences have been revealed between
groups concerning education level and depression as assessed by
the BDI (see Table 1), both characteristics were entered as cova-
riates in all subsequent analyses.

We first carried out a series of analysis of covariance (ANCOVA)
with Group (YA, OA, AD) as a between-subjects factor and Task
(AE, PS, SDM) as a within-subjects factor on AM measures
(percentage of recall). Two separate analyses were performed: one
using the percentage of SDM, and the other, the percentage of
SDMe. We additionally performed two one-way ANCOVAs (YA,
OA, AD) on the measures of the TSCS (degree of certainty and
valence of the self). To determine the direction of all differences,
we carried out post hoc Tukey’s tests. Effect sizes were repre-
sented with partial eta squared (7). In agreement with Guéguen
(2009), we considered effect sizes as small for > < .06, medium
for .06 = m? < .14, and marked for n*> = .14.

We then carried out, separately for each group, partial Bravais-
Pearson correlations, controlling for education level and BDI
scores, between measures of AM and the two scores computed for
the TSCS (degree of certainty and valence of the self) to investi-
gate the relationship between different forms of AM and self-
concept (Addis & Tippett, 2004; Naylor & Clare, 2008).We were
specifically interested in the links between positive AMs (AE, PS,
SDM, and SDMe) and positive self-concept. An a of 0.05 was
used for all statistical tests, but statistical threshold was also
indicated using Bonferroni correction.

Results

Three Types of AMs for Groups

Results are presented for the percentage of recall on each task
(Figure 1), as well as for percentage of positive memories
(Figure 2).

The comparison of the percentage of AE, PS, and SDM indi-
cated a significant main effect of group on the number of recall,
F(2,39) = 14.43, p < .001, 3 = .42. Both the YA (p < .001) and
OA (p < .01) groups performed better than AD; in turn YA
performed better than OA (p < .05). The main effect of task, F(2,
39) = 1.16, p = .31, 3 = .02, was not significant. The significant
interaction between the two factors, F(4, 78) = 11.15, p < .001,
Mp = .36, was driven, as revealed by post hoc Tukey’s tests, by a
decreased performance in AD patients for the recall of AE com-
pared with the YA and OA groups (both, p < .001), while, the OA
group performed worse than the YA group for the AE (p < .001)
(Figure 1). Moreover, the YA group showed no difference on the
percentage of memories between the three tasks, whereas the OA
and AD groups recalled less AE than PS and SDM (p < .01 and
p < .001). In addition, the AD group recalled less SDM than PS
(p < .05).

The same analysis carried out using the percentage of SDMe
indicated a significant main effect of group on the number of
recall, F(2, 39) = 27.90, p < .001, 'r]f) = .59. Both the AD (p <
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Figure 1. Percentage of recall (mean and error-type) for autobiographical

episodes (AE), personal semantic (PS), self-defining memories (SDM), and
episodic SDM (SDMe) in young adults, older adults, and AD patients.

.001) and OA (p < .01) groups performed worse than YA. Addi-
tionally, the OA group was found to be less deficient than AD
patients (p < .001). The main effect of task, F(2, 39) = 2.29,p =
A1, my = .05, was not significant. The significant interaction
between the two factors, F(4, 78) = 6.99, p < .001, ng = .26, was
driven, as revealed by post hoc ¢ tests, by a decreased performance
of AD patients for the recall of AE and SDMe (p < .001)
compared with OA and YA; the OA group in turn performed
worse than YA group only for the AE (p < .01) (Figure 1).
Moreover, the YA group showed less SDMe than AE and PS (p <
.001). The OA and AD groups recalled less AE than PS and SDMe
(p < .001 and p < .05). In addition, they recalled less SDMe than
PS (p < .001).

The ANCOVA on the percentage of positive AMs yielded no
main effect of group, F(2, 39) = 2.73, p = .08, 1]2 = .12, or task,
F(2,39) < 1, but a marked significant interaction, F(4, 78) = 3.47;
p < .01; »* = .16. The post hoc decomposition revealed that the
percentage of positive PS was higher in the OA and AD groups
compared with the YA group (p < .01), whereas it did not differ
between the two older groups (Figure 2). Moreover, the YA group
showed no difference on the percentage of positive memories
between the three tasks, whereas the OA and AD groups recalled
more positive PS than other positive memories (SDM, p < .001,
for AO; AE, p < .01, for AD).

The same analysis, using the percentage of SDMe, yielded no
main effect of group, F(2, 39) = 1.34, p = .27, 1]2 = .06, or task,
F(2,39) < 1, but a marked significant interaction, F(4, 78) = 5.70;
p < .001; m? = .23. The post hoc decomposition confirmed that
the percentage of positive PS was higher in the OA and AD groups
compared with the YA (p < .05), whereas it did not differ between
the two older groups (Figure 2). Moreover, the YA group showed
no difference on the percentage of positive memories between the
three tasks, whereas the OA and AD groups recalled more positive
PS than other positive memories (SDMe, p < .001, for AO; AE
and SDMe, p < .01 and p < .001, for AD).

Subjective Self-Concept for Groups

Because results did not show significant pathological scores on
the consistence of responses of AD, all the questionnaires could be
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Figure 2. Percentage of positive memories (mean and error-type) for autobiographical episodes (AE), personal
semantic (PS), self-defining memories (SDM), and episodic SDM (SDMe) in young adults, older adults, and AD

patients.

reliably analyzed. Two separate ANCOVAs, with Group (YA,
OA, AD) as between-subjects factor were carried out on the degree
of certainty and valence of the self- scores. Figure 3 illustrates the
two scores of the TSCS for the three groups. A significant effect
of group, F(2,39) = 11.83, p < .001; n2 = .41, was found for the
degree of certainty, with AD patients having a higher score than
YA (p < .001) and OA (p < .05), and with OA having a higher
score compared with YA (p < .01). We also found a marked effect
of group, F(2, 39) = 17.88, p < .01; n? = .51, for the valence of
the self, with OA having a higher score than the YA (p < .05) and
AD patients (p < .001), and with the YA having a higher score
than the AD patients (p < .001).

Correlation Between AMs and Subjective Self-Concept

The partial correlation (controlled for depression score and
education level), between the degree of certainty and the valence
of the self- scores of the TSCS and the percentage of positive
memories for each measure of the AM assessments (AE, PS, SDM,
SDMe) was calculated for each group separately (see Table 2).

For YA, there was a positive high partial correlation between the
valence of the self and positive SDMe and between the degree of
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Figure 3. Degree of certainty and valence of the self on the Tennessee
Self-Concept Scale for young adults, older adults, and AD patients.

certainty and positive SDMe (rs = .60 and .61, p < .01). For OA,
there were positive high partial correlations between the valence of
the self and positive PS, SDM and SDMe (rs = .71 to .94, ps < .01
to .001). There was no significant correlation between the mea-
sures of AM and the degree of certainty. For the AD group, we did
not find any significant partial correlations between AM measures
and the two scores of the TSCS. Moreover, no significant corre-
lation emerged between the MMSE and AE (r = —.08, p = .832),
PS (r = —43, p = 213), SDM (rs = —.49, p = .147), SDMe
(rs = .21, p = .548), degree of certainty (r = —.01, p = .965) and
valence of the self (r = .01, p = .972) of the self.

Discussion

The main objective of this study was to examine the effects of
normal aging and AD on the retrieval of SDMs compared with
standard assessment of AE and PS and the link between this kind
of memories and the self-concept.

SDMs Retrieval in Aging and AD

Our first hypothesis, in line with the findings of Singer et al.
(2007), was that older adults and AD adults would have difficulty
in retrieving detailed SDMs. Our results confirmed this expecta-
tion in AD patients only. Interestingly, OA showed spared SDMs
retrieval, even characterized by high episodicity (SDMe), despite
their deterioration of AE. Our findings also confirmed that SDMs
mainly consist of rich episodic memories (e.g., uniqueness, short-
ness, and specific details called SDMe in the present study) in
young adults (about 65% SDMe over SDMs) and to a lesser extent
in older ones, as only 51% of SDMs were SDMe. These results are
only partly in line with “the older adults’ generalizing tendency”
reported for SDMs by Singer et al. (2007), because this difference
in our study was not significant.

Compared with AE, the preservation of SDMs characterized by
high episodicity might indicate that older people can retrieve
episodic memories better, as young adults do, when they are highly
self-relevant (Conway, 2005; Duval et al., 2007; Singer et al.,
2007). Indeed, episodic details are considered to be more difficult
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Table 2
Partial Correlations (Controlling for Depression and Education Level) Between Each Group’s Scores on the Self-Concept Scale and
Positive AMs
YA (n = 18) OA (n = 16) AD (n = 10)*

Self Certainty Valence Certainty Valence Certainty Valence
AM
AE 3P = 226 3P = 226 — 4gp = 054 37p =158 — 05v = 891 037 = 934
PS 56 = 015 53 = 023 A47P = .066 9= .000 —517= 132 167~ .659
SDM 3op =109 34p =167 — 117 =685 77p =-001 — 150 =679 —16P = 659
SDMe 607 = 008 617 =007 067 =825 9P =000 4P =226 _ 4pp =226

Note. Partial correlations in bold are significant (p < .05), partial correlations in italic remain significant after applying Bonferoni correction for multiple
comparisons (p < .05/24: p < .002). AM = autobiographical memory; YA = young adult; OA = older adult; AD = Alzheimer’s disease; AE =
autobiographical episode; PS = personal semantics; SDM = self-defining memories; SDMe = SDM characterized by high episodicity.

#For AD, the partial correlations did not change after additional control of the Mini Mental State Exam.

to retrieve than PS elements in the hierarchical retrieval model of
AM, because higher levels of self-knowledge give access to lower
levels of event-specific sensory-perceptual episodic information
(see also Conway & Pleydell-Pearce, 2000). Moreover, reaching
episodicity can be challenging for OA because of age-related
changes in prefrontal functions (Levine et al., 2004; Piolino, Coste,
et al., 2010) that may impair searching operations, and as a result,
stop the retrieval process at the level of nonspecific representa-
tions. Despite episodic deficits in normal aging (Levine et al.,
2002; Piolino et al., 2006), our results concerning SDMe demon-
strated that some episodic memories can persist. Probably, SDMe
comprises characteristics (e.g., high level of rehearsal and of
self-relevance, connection to other similar thematic memories,
centrality to enduring goals of the self) that may enable OA to go
beyond their difficulties to reach episodicity.

Our results in AD patients demonstrated that these mechanisms
are not operational in patients because they tend to report less
SDMes than healthy controls (11% over SDMs compared with
51% in elderly). These results remarkably illustrate that AMs
highly relevant to personality processes and that constitute a key
material for the sense of self are diminished in early to moderate
stages of AD. They confirm previous evidence showing a weak-
ened sense of self in AD (Addis & Tippett, 2004; Fargeau et al.,
2011; Massimi et al., 2008; Orona, 1990) and extend it to SDMs.
Our results also extend the impairment of AE in AD to the SDMe.
This might be partly explained by the more accentuated impair-
ment of AE in AD patients compared with healthy older adults
(Donix et al., 2010; Eustache et al., 2004; Irish et al., 2010, 2011;
Piolino et al., 2003; Piolino, Martinelli, et al., 2010). We can also
hypothesize that contrarily to older adults, AD patients cannot rely
on the connection with the self to reach episodicity when trying to
recall SDMe (see below). In addition, we found a preservation of
PS, unlike some studies demonstrating an impairment of PS in AD
(Addis & Tippett, 2004; Graham & Hodges, 1997; Greene et al.,
1995; Ivanoiu et al., 2006; Leyhe et al., 2009). It is important to
note that in the present study, PS was assessed by the recall of
generalized autobiographical events and not by the factual knowl-
edge about personal past and is in line with AD’s generalizing
tendency reported for retrieval of specific events (AE and SDM)
(e.g., 89% of SDMs were generic memories).

Emotional Valence of Autobiographical Memory and
Self-Concept in Aging and AD

In order to further characterize the relationships between AM
and the self, we investigated the correlation between our AM
measures (AE, PS, SDM, SDMe), their positive valence and the
self-concept (i.e., valence of the self and degree of certainty). In
OA and AD patients, PSs were more positive compared with
younger adults and compared with other types of AMs. We ob-
served a higher valence of the self in the elderly compared with
younger adults and even more compared with AD, whereas the
degree of certainty was higher in AD compared with healthy adults
(AD > OA > YA).

The existence of a greater proportion of positive PS in OA and
AD compared with YA can be interpreted as a positivity bias. The
existence of a positivity bias—older people would be more likely
to retrieve positive memories than young people—is largely de-
bated in the context of episodic memory using laboratory material
(for a review, see Fernandes, Ross, Wiegand, & Schryer, 2008)
and AM studies (Berntsen & Rubin, 2002; Comblain,
D’Argembeau, & Van Der Linden, 2005; Kennedy, Mather, &
Carstensen, 2004). A bias favoring positive laboratory material has
also been demonstrated in AD patients (Werheid, McDonald,
Simmons-Stern, Ally, & Budson, 2011). No study to date has
investigated the existence of this bias taking into account the
distinction between PS and AE in AM. Regarding SDMs or
SDMe, we did not find a positivity bias effect in older adults or AD
patients. The study of Singer et al. (2007) showed that the SDMs
of older adults were more positive than those of younger adults (in
emotional subjective ratings), but there was no significant rela-
tionship between specificity of SDMs and their positive valence, as
observed in the present study. Overall, we confirm a positivity bias
effect in aging and AD. Nevertheless, we were able to precise that
this effect, in normal aging and AD, concerns essentially the
semantic component of AM (generalized personal memories, PS).
However, further studies are necessary to test whether this posi-
tivity effect is due to an increase of positive memories per se or a
decrease in the access to negative memories (Holland & Kens-
inger, 2010).

Moreover, regardless the age of healthy participants, the valence
of the self was positively highly correlated (p < .01) with positive
AMs (PSs, SDMs, and SDMes in OA and principally SDMes in
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YA). In young adults, the degree of certainty was also highly
positively linked to positive SDMes. On the one hand, these
findings nicely illustrate the links between AMs and self-concept
and validate the definition of SDM, emphasizing its central con-
nection with the self, especially as regards positive SDMe. We
extended Klein & Gangi’s (2010) suggestion of AE and PS as a
potential source for identity to the case of SDMes. On the other
hand, they suggest that in older subjects a positive self-concept is
also highly connected to personal semantic aspects of AM, which
in turn are generally positively reported (see above). This may
represent a strategy based on the self favoring a positive sense of
self in aging (Conway, Meares, et al., 2004; Conway, Singer, et al.,
2004; Wood & Conway, 2006; see also Mather & Carstensen,
2005).

By contrast, in AD we did not find any significant correlation
between AM and the two measures of the self-concept (degree of
certainty and valence of the self) in line with Naylor and Clare
(2008). This finding in AD supports the idea that self-concept can
be considered as partially independent from PS and AE, as re-
viewed in pathological cases (Klein & Gangi, 2010). We also
found higher definite sense of self (degree of certainty score) in
AD compared with healthy aged adults as previously reported by
Naylor and Clare (2008). More precisely, in their study, reduced
awareness of memory functioning in AD was associated with a
more positive and definite sense of self and poor AM. Thus, we
can argue that a more definite sense of self indicated here a less
nuanced and a more fossilized self-concept, as has been shown in
acquired or developmental amnesic pathology (Klein & Gangi,
2010; Picard et al., in press). We furthermore observed a lower
positive sense of self in AD (independently of the score of depres-
sion) in keeping with Addis and Tippett’s (2004) results. These
authors proposed that it might be the consequence of the integra-
tion, into the sense of self, of changes and impairments experi-
enced during the illness. We can suppose that in cases of massive
anterograde deficits, AM impact on the updating process of the
self-concept could be implicit, as suggested by Klein and Gangi
(2010).

Limits and Conclusion

Further studies could be undertaken to confirm and extend the
present findings, in particular using free recall (instead of cue
words) and additional standard coding in order to be closer to the
original procedure of SDMs (Blagov & Singer, 2004; Thorne et al.,
2004). Moreover, future studies in AD patients are required to
examine in more details the links between AE, PS, SDM, and self,
taking into account the heterogeneity of mnemonic anosognosia
(Agnew & Morris, 1998). Finally, continuing this line of research
seems to be valuable as regards memory training in normal aging
or remediation in dementia patients (Alea, Vick, & Hyatt, 2010;
Piolino, 2008; Serrano, Latorre, Gatz, & Montanes, 2004) through
suggestion-employing methods relying on self-meaning and self-
relevance and focusing on positive memories to enhance positive
sense of self. Indeed, as reported by Jetten, Haslam, Pugliese,
Tonks, and Haslam (2010), comparing healthy elderly subjects and
patients suffering from dementia, loss of AM when associated with
a disturbed sense of the self compromised well-being (see also
Addis & Tippett, 2004; Cohen-Mansfield, Golander, & Arnheim,
2000; Fargeau et al., 2011).

In conclusion, the present study provides evidence that despite
episodic memory deficits in normal aging, SDMs, even those
characterized by high episodicity, are preserved. This is not true
for AD patients. Moreover, the preservation of PSs and SDMs
enables older healthy people to maintain a positive sense of self.
By contrast, we reported impaired AM and self-concept in AD
patients. These findings favor the development of cognitive reme-
diation instruments based on the use of multifaceted forms of AM
to protect the sense of self against the threats resulting from the
onset and progression of AD.
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