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Life-narrative and word-cued autobiographical memories
in centenarians: Comparisons with 80-year-old control,
depressed, and dementia groups

Pia Fromholt, Dorthe B. Mortensen, Per Torpdahl, Lise Bender, and Per Larsen

University of Aarhus, Denmark

David C. Rubin
Duke University, North Carolina, USA

Centenarians provided autobiographical memories to either a request for a life narrative or a request to
produce autobiographical memories to cue words. Both methods produced distributions with childhood-
amnesia, reminiscence-bump, and recency components. The life-narrative method produced relatively
more bump memories at the expense of recent memories. The life-narrative distributions were similar to
those obtained from 80-year-old adults without clinical symptoms and from 80-year-old Alzheimer’s
dementia and depression patients, except that the centenarians had an additional 20-year period of
relatively low recall between the bump and recency components. The centenarians produced more
emotionally neutral memories than the other three groups and produced fewer and less detailed memories

than the non-clinical 80-year-old sample.

Autobiographical memory in centenarians is
related to the general development of intellectual
functioning through life as well as differential
development of specific areas of functioning. It is
also related to conditions in old age that might
influence autobiographical memory (e.g., demen-
tia and depression). This article provides infor-
mation on the influence of age, dementia, and
depression on autobiographical memory in late
life.

The rapidly growing knowledge about cogni-
tive abilities in centenarians suggests that there is
a generalised linear decrement in memory func-
tions (Lindenberger & Baltes, 1997; Poon et al.,
1992), but it is not evident how such a decrement
in general cognitive abilities affects the more
personal and episodic memories that constitute a
great part of a life narrative. According to Beard’s

(1967) study of centenarians, memories fade
either because the referent situations have chan-
ged, or the emotional content has changed, or new
stimuli interfere with the memories. Beard (1968)
tested centenarians’ memory for recent and past
events, finding no support for the notion that they
had better memory for early events and a poorer
one for recent events.

Older adults demonstrate a three-component
pattern in the distribution of memories across the
life span: few memories from childhood (child-
hood amnesia), a bump in young adulthood fol-
lowed by a decrease in midlife (a reminiscence
bump), and increase in later years (a recency
effect) (Conway & Rubin, 1993; Fromholt &
Larsen, 1991; Rubin 1998, 2000, in press; Rubin &
Schulkind, 1997a, b). The initial description of the
bump was based on data from several laboratories
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reanalysed by Rubin, Wetzler, and Nebes (1986).
Since that time there have been consistent find-
ings using the word-cue technique with older
adults (Chu & Downes, 2000; Hyland & Acker-
man, 1988; Jansari & Parkin, 1996; Rubin &
Schulkind, 1997a, 1997b; see Rybash, 1999, and
the subsequent articles in his special issue of the
Journal of Adult Development for reviews). Minor
differences exist in the shape of the distribution
with changes in procedure and subject population,
but the bump appears repeatedly, even for indi-
viduals (Rubin & Schulkind, 1997b). The same
basic pattern is even found in pathological cases
like dementia and depression using a life-narrative
instead of a word-cued technique (Fromholt &
Larsen, 1991; Fromholt, Larsen, & Larsen, 1995).

In 1967 Costa and Kastenbaum published a
study in which 276 centenarians reported their
earliest memory, the most salient historical event,
and their most exciting event. There was a bump
for most exciting events, 21% were dated to ages
0-12 years, 48% to ages 13-39, and only 31% to
the 60 years between 40 and 100 years. Earliest
memories and most salient historical events had
an earlier peak. The authors concluded that there
was more relative interest and richness in telling
memories that were dated in the remote than the
recent past. This conclusion is consistent with later
studies of younger seniors showing that vivid
memories tend to be dated rather early in life.
Fitzgerald (1988) showed a peak between 11 and
25 years and no trace of a recency increase; simi-
larly, Rubin and Schulkind (1997a) found that
important memories from older subjects peaked
in their 20s.

Several explanations for the reminiscence-
bump memories have been suggested. In terms of
biological maturation, people are faster and better
at simple memory tasks in the bump period; in
terms of learning and environment, the bump
period is when many culturally defined important
events occur, a time of identity formation and the
formation of a sense of generation (see Conway &
Pleydell-Pearce, 2000, and Rubin, Rahhal, &
Poon, 1998, for reviews). We know that the
environmental factors have an effect beyond
maturation, because changes in environment
affect the bump (Conway & Haque, 1999; Schrauf
& Rubin, 1998, 2000).

The purpose of Experiment 1 was to compare a
group of non-demented centenarians regarding
autobiographical memory with a younger senior
group (average age 78), to examine age and cohort
effects. In addition, we compare the function of

the centenarians with demented (Alzheimer type)
and depressed old subjects (both with average
ages of 80). These two groups produced similar
numbers of memories as the centenarians, allow-
ing differences in the properties of their memories
to be examined, with the overall gross level of
output being constant. This allows comparisons
among ‘“‘normal ageing”, dementia, and depres-
sion groups.

EXPERIMENT 1
LIFE NARRATIVE
AUTOBIOGRAPHICAL MEMORIES

Method

Subjects. Subjects were recruited from a
Danish national study on centenarians, ‘“The
longitudinal study of Danish centenarians’ initi-
ated by South Danish University. We tested 15
centenarians (11 females) from one county who
were judged not to be demented, and who
accepted to be interviewed. Of these 15 subjects, 6
were living in private homes, 9 in institutions for
the elderly.

The subjects were tested with a selection of
short cognitive tests (retention of three words,
retention of three pictures, word fluency, tactile
functions, writing own name, and the clock test).
However, due to lack of normative data on this
age group and frequent problems with sight and
hearing that might interfere with test perfor-
mance, we did not use these data as strict exclu-
sion criteria, and relied more on the clinical
impression of satisfactory mental capacity to
complete the interview (all examiners were
experienced geropsychologists). One subject was
excluded from the sample due to bad test perfor-
mance and clinical evidence of dementia.

Data from the centenarians were compared
with data from a younger group of healthy seniors
(N = 30, 18 females, age range 71-89, mean 78.3
years), a group of depressed subjects (N = 15, 13
females, age range 72-90, mean age 80.2 years),
and a group of demented subjects (Alzheimer
type, N = 30, 25 females, age range 73-89, mean
age 80.5 years). The results from these three
comparison groups were collected in earlier
investigations using the same procedure (From-
holt & Larsen, 1991, 1992; Fromholt et al., 1995).

Procedure. All subjects were interviewed by a
trained geropsychologist in their own surround-
ings (private homes or in their private room in
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their institutions). Prior to the interview they were
informed that we were studying life experiences of
older people and that the data would be treated
confidentially. The interview consisted of a 15-
minute free narrative of life history following the
instruction ‘“Tell about the events that have been
important in your life”’. The interviews were tape-
recorded and later transcribed for analyses. The
interviewers made handwritten notes in order to
date events immediately after the interview. They
were careful not to influence the subjects during
the interview by showing special interest in certain
issues or life periods, only encouraging remarks to
use the allotted time were given. All interviews
were scored and checked by all three interviewers
following the criteria developed in the previous
studies.

Results

Table 1 provides means for all measures. Com-
parisons among the three 80-year-old groups
appear in Fromholt and Larsen (1991, 1992) and
Fromholt et al. (1995). Here we add only those
analyses that involve data from the centenarians.

Number of memories. There was a sig-
nificant difference in the number of memories,
F(3,86) = 22.36, p < .001. Pair-wise comparisons
(Newman-Keuls tests were used throughout)
showed that centenarians did not differ from the
depressed or the demented groups, but the
healthy 80-year-old subjects differed from the
other groups (p < .01).

Amount of detail. Memories were scored for
amount of detailed reported on a 3-point scale:
(1) events expressed in one single sentence, (2)
events with up to three additional pieces of
information, and (3) events with more elabo-
rated contents (see Fromholt & Larsen, 1991, for
further details). Examining Table 1, the same
basic pattern is seen for numbers of memories
and amount of detail in those memories. There
was a significant difference in the amount of
details, F(386) = 5.73, p < .01. Pair-wise com-
parisons showed that centenarians did not differ
from the depressed or the demented groups, but
the healthy 80-year-old subjects differed from
the other groups (p < .05).

Repetitions of memories. An earlier study
(Fromholt & Larsen, 1991) found that demented
subjects had frequent repetitions of memories
already told, but neither the centenarians nor any
other group did so.

Transitional events. Analysis of events that
signified a major change in life (like starting
school, getting married, or being widowed)
showed significant differences, F(3,84) = 9.05, p <
.001. Using pair-wise comparisons showed that
centenarians differed from the other groups,
reporting significantly fewer transitional events (p
< .01).

Emotional valence. The memories were
scored with regard to emotional quality—positive,
negative, or neutral. Strict criteria were adopted
to avoid false attributions of emotionality. All

TABLE 1
Quantitative and qualitative interview variables (means and percentages)

100-year 80-year Demented  Depressed

Memories

Mean 10.00 18.13 8.33 11.87

Range 3-20 9-30 0-16 2-21
Detail score 2.24 241 2.10 2.16
Repetitions 0.00 0.00 3.23 0.00
Transitions 13.3% 21.4% 30.6% 19.0%
Emotional valence

Positive 21.3% 29.3% 22.8% 12.5%

Negative 7.3% 10.7% 16.7% 27.4%

Neutral 71.3% 60.0% 60.6% 60.1%
Undated memories 53% 8.7% 34.1% 12.4%
Mean age events 31.05 32.26 35.76 41.31

Centenarians (N = 15), 80-year-old subjects (N = 30), demented subjects (N =
30), and depressed subjects (N = 15).
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memories without specifically expressed emo-
tional quality were scored as neutral (e.g., “I had
my 100-year birthday’’) unless further information
expressed positive or negative valence. A 4
(Groups) x 3 (Emotionality) ANOVA showed a
significant main effect of emotionality, F(2,252) =
63.39, p < .001, as well as a significant interaction,
F(6,252) = 4.87, p < .01. Subsequent pair-wise
comparisons showed more neutral memories in
centenarians than in the other groups (p < .05).

Dating. There was a significant difference in
the number of undated memories, F(3,86) = 13.10
p < .001, with the demented subjects producing
fewer dated memories than the other groups (p <
.01).

Age of events. 'The mean age of subjects at the
events reported (i.e., calculated from birth due to
differences in present age) was different in the
groups, F(3,83) = 3.81, p < .05. The depressed
subjects had older memories than all other groups

(p < .05).

Chronological distribution. The distribution
of datable memories across the life span (in 10-
year intervals) is presented in Figure 1 together
with corresponding data from younger seniors,
and demented and depressed subjects. As can be

seen from Figure 1, the distribution of memories
across the life span is similar for all groups, the
centenarians differing in that they have 20 addi-
tional years of relatively low recall between the
bump and the recency portion of the distri-
bution.

Because some of the participants were
approximately 80 years old and others 100 years
old, the distribution of memories across the life
span was analysed statistically from two time
perspectives. In the first analysis we used time
intervals measured from birth to analyse the first
50 years of life. In the second analysis we used
time interval measure from the date of testing to
examine more recent memories. First, we calcu-
lated the proportion of memories from the first 50
years that occurred in each of the five 10-year
intervals from 0 to 50 for all four groups. A 4
(Groups) x 5 (Decades) ANOVA showed a main
effect of decade, F(4,405) = 10.55, p < .001, and a
non-significant interaction, F(12,405) = 1.67.
Second, we calculated the proportion of memories
that occurred in each of the most recent five 5-
year intervals. A 4 (Groups) x 5 (Intervals)
ANOVA showed a main effect of interval,
F(4,300) = 34.56, p < .001, and a significant
interaction, F(12,300) = 2.37, p < .01. Pair-wise
comparisons (Newman-Keuls) showed no sig-
nificant difference among the groups.
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Figure 1. The percentage of life-narrative autobiographical memories that occurred in each decade of life for adults with mean ages
of approximately 80 and 100 and for depressed and Alzheimer’s patients of mean age 80.
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EXPERIMENT 2
WORD-CUED AUTOBIOGRAPHICAL
MEMORIES

Method

Subjects. Subjects were recruited from the
same population as Experiment 1. There were 22
centenarians (17 females) with a mean age of 100
years, seven months (range 100 years, 0 months to
101 years, nine months) from one county who
were judged not to be demented, and who
accepted to be interviewed. Of these 22 subjects,
11 were living in private homes, 11 in institutions
for the elderly. Two female subjects took part in
Experiment 1.

Procedure. All subjects were interviewed by a
trained geropsychologist in their own surround-
ings (private homes or in their private room in
their institutions). The sessions were tape-
recorded and transcribed. Subjects were given 15
cue words (in English translation: cat, cotton, fire,
flag, flower, friend, money, morning, nail, picture,
road, storm, sugar, ticket, window). For each they
were asked to provide a specific, datable auto-
biographical memory. Testing was done by an
experienced geropsychologist. The interviewers
made handwritten notes in order to date events

w
(&)

immediately after the last word cue was given.
They were careful not to influence the subjects
during the interview by showing special interest in
certain issues or life periods, only encouraging
remarks to use the allotted time were given. The
word-cue task was at the end of a session that was
part of a larger study investigating personality.

Results

Subjects provided between 0 and 13 dated
memories to the 15 cue words (mean 4.91, SD
4.07) for a total of 108 memories. Of these, 20
were from the most recent year. The distribution
of memories is shown in Figure 2. The distribution
follows closely the pattern shown by the earlier
studies with word cues, with a less marked recency
effect for memories from the most recent decade.
In studies with younger seniors, it is common to
have half of the memories coming from the most
recent year (Rubin et al., 1986), whereas here only
18% were from the most recent year. Also shown
in Figure 2 are the life-narrative memories from
Experiment 1. Comparing distributions, there are
fewer bump memories and more recent memories
from the word-cue technique. Such direct com-
parisons of these two methods are rare. The dif-
ference may be due to the narrative retrieval

w
o
]

25

N
o
|

Percentage of Memories
—
(@)
]

o
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A Word Cues
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Figure 2. The percentage of life-narrative autobiographical memories that occurred in each decade of life of centenarians using the
life-narrative method of Experiment 1 and the word-cued method of Experiment 2.
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focusing more on important or canonical events
and the more associative word-cued retrieval of
isolated words providing more recent highly
accessible recent memories.

AUTOBIOGRAPHICAL MEMORIES
OF WORLD WAR I

Denmark was occupied by Germany from 9
April 1940 to 5 May 1945. It was a time of dram-
atic changes. The centenarians were in their for-
ties at this time, in comparison with the other
groups, who were in their teens or twenties.
Thus, the centenarians experienced the occupa-
tion after their bump years, the other groups
during it. That is, there are cohort as well as age
effects that provide us with a natural experi-
ment. Fromholt and Larsen (1992) asked the
healthy seniors and dementia patients included
in Experiment 1 to tell about important public
events that occurred during their lifetime, after
they had given their life narratives. Approxi-
mately half of the healthy seniors’ and three-
quarters of the demented patients’ public event
memories were about World War II; all 30 of
the healthy seniors and 19 of the 30 demented
patients listed at least one such event. We re-
examined the life narratives of these groups and
the depressed subjects and found that 10 of 30
control subjects, 2 of the 30 demented patients,
and 3 of the 15 depressed patients mentioned
World War II events in at least one memory.
None of the 15 centenarians did so. In Experi-
ment 2, the centenarians were tested with cue
words. These included flag and money, two
words likely to cue a memory of a major poli-
tical change. The word cues produced one World
War II memory and four memories from the
1920 reunion of the south of Jutland with Den-
mark following the World War I, at which time
the centenarians were about 20 years old.
Although the numbers are small, they are con-
sistent with work by Schuman and colleagues on
public events (Schuman & Rieger, 1992; Schu-
man & Scott, 1989) and with work on the dis-
tribution of autobiographical memories with
older adults. Memories for events as striking as
those that occurred during the German occupa-
tion of World War II are reported more often if
they occur during the bump years. This finding,
along with the work of Schuman and his col-
leagues, suggests an effect of age beyond
changes in the environment.

DISCUSSION

A main finding from the study was that cen-
tenarians demonstrated the same chronological
distribution of memories across the life span as
younger seniors and the two clinical groups. In
particular, they exhibited the three components
described by Rubin et al. (1986), with an expanded
period between the reminiscence bump and the
recency effect. The identification of the recency
effect is theoretically important. Hypotheses of
increased forgetting of recent experiences with
ageing cannot be supported with our data. Simi-
larly, a contextual hypothesis predicting that
centenarians would have easier access to child-
hood memories due to their more restricted pre-
sent life radius and more dependent life style
(resembling life in childhood) has to be rejected.

In the life-narrative study of Experiment 1, the
mean age of recalled events did not differ in 80-
year-old subjects and centenarians—both groups
had a peak early in the third decade of life, and no
difference was found with regard to percentage of
datable memories. However, both groups differed
from the demented group with respect to the
repetition of already told memories—only
demented subjects repeated memories, a notion
that might have implications for the diagnosis of
dementia, and for the differentiation between
normal cognitive changes in centenarians and
presence of dementia.

The life-narrative memories were analysed
with regard to their emotional quality, whether
subjects recalled positive, negative, or neutral
events. In earlier studies we have shown that
depressed and demented subjects had more
negative memories than normal controls, and that
depressed subjects recovering from the depression
had an increased tendency to report neutral
memories. In the present study we found that
centenarians had more neutral memories than the
other groups. This finding has at least two
explanations. One possibility is that centenarians
develop a more generalised neutral or uncon-
cerned outlook on life (Lerner, 1969), or enter a
phase of gerotranscendence as suggested by
Thornstam (1996). A second possibility is a gen-
erational difference in linguistic expression may
play a role, as it is commonly observed that
younger generations tend to use more emotional
expressions than older ones when they describe
events in life—in which case it is difficult to
evaluate and compare the personal-emotional
significance of an experience. The finding that
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centenarians reported fewer transitional events
might be interpreted as support for the first sug-
gestion, indicating that a re-evaluation of the
personal significance of life events may have taken
place in the centenarian group.

The word-cued memories of Experiment 2
provide a comparison between two methods of
cueing autobiographical memories in the same
population. As in earlier work, both methods
produce a clear bump, with the word-cue method
producing a higher proportion of recent mem-
ories. Here the same population is used for both
methods so the comparison is more precise. A
similar effect is noted when the distributions of
word-cued and important autobiographical mem-
ories are compared. More work is needed to
replicate and understand this difference, but a
working hypothesis for both effects is that the
request for a life-narrative or important memories
may invoke a search that involves more of a
canonical life story and therefore emphasises the
bump period. (Conway & Pleydell-Pearce, 2000;
Habermas & Bluck, 2000) In contrast, the word
cues serve as individual, isolated associative cues,
as Galton (1879) intended, evoking whatever
memories are most highly accessible to them.
These include events from the bump, but also a
higher proportion of memories that are highly
accessible because they are recent.

Manuscript received 21 January 2002
Manuscript accepted 15 February 2002
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