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This study investigated autobiographical memory for emotionally flavoured experiences in amnesia. Ten amnesic patients and
10 matched control subjects completed the Autobiographical Memory Interview and three semi-structured interviews which
assessed memory for personal events associated with pain, happiness and fear. Despite retrograde amnesia for autobiographical
facts and incidents, amnesics remembered a similar number of emotionally significant personal experiences as control subjects.
Their recollections generally lacked elaboration and detail, but pain-related memories appeared to be more mildly impaired
than memories associated with happiness and fear. The findings are discussed in relation to recent views on the relationship

between affect and memory.
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INTRODUCTION

Retrograde amnesia is characterized by a memory
loss for past life experiences. Amnesia is usually not
complete, as brain damage typically affects some
types of old memories more than others. Remote
semantic memory is often seen to be better preserved
than old episodic memories, and amnesic patients
typically show a gradient which documents a differen-
tial disruption of memory for recent relative to early
experiences (Butters and Cermak, 1986; MacKinnon
and Squire, 1989).

In current memory taxonomies, autobiographical
memory is considered a subsystem of episodic
memory (Nelson, 1989). Recent clinical studies have
indicated, however, that autobiographical memory
may have both semantic and episodic components.
Patients suffering from organic amnesia often retain
a knowledge of the general outline of their past, e.g.
data concerning their education, career and family
(Baddeley, 1990). Recollection of important personal
events, however, lacks elaboration and detail, and a
patient may describe his former life “as if he had
a skeletal ‘C.V.” which he could not elaborate”
(McCarthy and Warrington, 1990; p. 307). This dis-
tinction between relative sparing of semantic personal
facts and deficient recollection of specific occasions
has been supported by a number of clinical investiga-
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tions (Tulving et al., 1988; Kopelman et al., 1990). A
notable exception to this pattern was described by
De Renzi and coworkers (1987). Their patient showed
general preservation of both semantic and episodic
biographical information, whereas non-biographical
information was severely impaired. A more detailed
evaluation of the status of autobiographical memory
in amnesia and its role in memory taxonomies is
difficult at present, as relatively few clinical studies
have focused on recollections of the personal past
and the results have been inconsistent (Conway,
1990).

There is, however, a general agreement that particu-
larly vivid or emotional memories may have a special
place in the organization of autobiographical
memory (see Robinson, 1992), and recent research
has concentrated on the interaction between informa-
tion processing and non-cognitive factors such as
emotions and moods (Baddeley, 1990). In an investi-
gation using a diary procedure, Linton (1975) re-
ported that pleasant events were better remembered
than unpleasant or neutral incidents. In a further
diary study, Wagenaar (1986) observed that at long
retention intervals of several years, incidents with
high emotional involvement were recalled at a much
higher rate than neutral events, irrespective of the
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positive or negative content. It is well known that
very strong negative emotions may lead to retrograde
amnesia in individual cases (‘psychogenic amnesia’,
see Markowitsch, 1994), but memory for traumatic
experiences can be surprisingly vivid, and significant
correlations were found between the intensity of the
traumatic experience and the number of central de-
tails that were reproduced (Christianson and Loftus,
1990). Painful experiences also appeared to be remem-
bered well, as the pain ratings taken retrospectively
one week after a medical procedure were very similar
to the initial ratings (Hunter et al., 1979). It should
be noted, however, that memory for pain was found
to be related to factors such as mood, type of memory
task and pain status (Erskine er al, 1990). In a
review of the literature on the relationship between
affect and memory, Markowitsch (1994) stressed that
cognitive and affective mechanisms are closely inter-
woven and that there is substantial overlap of the
brain systems involved in emotional and memory
processing, as evident from the wealth of data on the
functional role of the limbic system. The tight interac-
tion of these systems may underlie the finding that
personal experiences are remembered best if their
content is highly emotional (Wagenaar, 1986).

In addition to the studies in normal subjects, there
is evidence that patients suffering from amnesia as a
consequence of brain damage may show some degree
of retention of emotionally flavoured stimuli or inci-
dents. Implicit memory studies have documented
that amnesics later prefer previously seen items with
positive associations and they avoid stimuli which
had been associated with negative experiences or
pain, despite a lack of conscious recollection of
the same stimuli (e.g. Claparede, 1911; Johnson et
al., 1985). Severely amnesic Korsakoff patients may
even show some preserved declarative memory for
emotionally significant episodes (Zola-Morgan and
Oberg, 1980), and it has been argued that spared
memory in brain-damaged patients depends to a high
degree upon an emotional flavouring (Markowitsch,
1994).

Several authors have emphasized the adaptive
value of the capacity to retain memories of emotional
and stressful experiences in particular, as remember-
ing their context may help to avoid similar negative
experiences in the future (Squire, 1987; Markowitsch,
1994). In a discussion of the mechanisms underlying
memory for highly emotional experiences. Squire
(1987) pointed to the possible role of peripheral
hormones in the formation of particularly vivid re-
collections. A recent study by Cahill and coworkers
(1994) supported this assumption. Propranolol, a beta-
adrenergic receptor antagonist, significantly impaired
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memory for an emotionally arousing but not for an
emotionally neutral story.

As pointed out above, studies on autobiographical
memory in amnesia are sparse, and reports of spared
memory for incidents associated with strong emo-
tions are often anecdotal or based on single cases.
The main aim of the present study was to investigate
further memory for positively and negatively fla-
voured autobiographical events in a group of amnesic
patients. As tapping recollections in an unconstrained
manner by cue word techniques is considered a
particularly productive strategy in accessing auto-
biographical memory (see Robinson, 1992), semi-
structured interviews were devised which used
emotions as cue words to evoke any memory associ-
ated with such cues. A further objective was to ex-
plore whether — similar to memory for generally
neutral autobiographical events — a distinction could
be drawn between preserved knowledge of personal
facts and impaired recollection of specific incidents
associated with emotions.

METHOD

Subjects

Ten patients with organic amnesia (group AMN) of
differing aetiologies took part in this study. Four
patients had Korsakoff’s syndrome, two patients
were amnesic because of ischaemic damage to the
anterior thalamus (bilateral or unilateral right le-
sions). Three patients had suffered bilateral damage
to the medial temporal lobe area as a consequence of
encephalitis, contusion or early stage Alzheimer’s
disease. In a further patient, damage to the left
temporal lobe had resulted from contusion. With the
exception of the Korsakoff patients, CT and MRI
scans were available to document the site of brain
damage.

Ten normal control subjects (group NC) were se-
lected from a larger subject pool to match to the
amnesics in terms of age and general intellectual
ability. None of the NC subjects had a history of
psychiatric or neurological illness or took medication
at the time of testing.

A battery of clinical memory tests was adminis-
tered to both groups in order to obtain an indication
of the degree to which the patients sample was
memory-impaired. All participants completed a short
version of the German Wechsler Adult Intelligence
Scales (WIP; Dahl, 1972) and a mood rating scale.
Mood was assessed with the Bond-Lader Visual Ana-
logue Scales (Bond and Lader, 1974). These scales
have been widely used as measures of present-state
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TABLE |. Mean scores for amnesics and matched control
subjects for age, affect-arousal ratings, 1Q and different
memory tests (SDs in brackets)

Amnesics Controls
Age 53.2 (12.2) 53.6 (11.5)
Affect-arousal score 39.8 (21.6) 33.8 (12.9)
Q 99.8 (6.4) 104.7 (6.7)
Story — immediate 50 (2.7) 10.7 (2.7)
Story — delayed 1.8 (2.1) 8.4 (3.0)
Word lists — immediate 12.4 (4.7) 20.4 (5.2)
Word lists — delayed 16 (2.1) 9.8 (3.8)
Benton — correct 3.5 (2.3) 6.5 (1.8)
Benton — errors 12.8 (5.7) 5.1 (3.2)
Rey — % recall 31.0 (8.4) 746 (3.4)

anxiety and depression, and they have also been
shown to be significantly related to cognitive impair-
ment in neurological patients (see Brown et al., 1984).
The scales comprise 16 pairs of adjectives relating to
affect and arousal (such as “happy-sad”, “lethargic—
energetic”). The pairs are joined by a 100 mm line and
the subjects are instructed to indicate the position
that best describes their present state.

To assess verbal memory, subjects were asked to
recall a prose passage from the Wechsler Memory
Scale (WMS; Bécher, 1963) immediately after presen-
tation and after a delay of 1 h. In addition, immediate
and delayed free recall of three 16-item word lists
was assessed (see Daum et al., 1993). Visuo-spatial
memory abilities were measured by means of the
Benton Test (Benton, 1955) and by delayed reproduc-
tion of the Rey—Osterrieth Figure (Osterrieth, 1944).

The mean scores of the amnesic patients and the
matched controls for age, IQ, mood rating and the
different memory tests are given in Table I.

The amnesic patients did not differ significantly
from the NC group on age (p = 0.94), the affect-
arousal rating (p = 0.46) and IQ (p = 0.11), but
showed a significantly poorer performance on all
memory measures (all p < 0.006). As can be seen in
Table I, the average memory scores of the amnesic
patients lay approximately 1.5 to 2 standard devia-
tions below the means of the control subjects, and
performance on delayed recall tests was particularly
poor. This pattern of results confirmed the presence
of an amnesic syndrome in the group of brain-
damaged patients who participated in this study.

Materials

Autobiographical memory interview. All subjects
completed the Autobiographical Memory Interview
developed by Kopelman et al. (1990). The unpub-
lished German version used in the present investiga-

tion was translated from the original version and
applied to clinical studies with German speaking
patients by Markowitsch and coworkers (1993). The
Autobiographical Memory Interview is a semi-
structured interview consisting of two parts. The first
part assesses personal semantic memories of facts
from the subject’s past life (e.g. names and places
of schools, previous addresses, date and place of
wedding etc.). The second part probes memory for
specific autobiographical incidents, such as recollec-
tion of a specific event during the wedding celebration
or of a specific event during the last holiday. Auto-
biographical facts and incidents are assessed
separately for childhood, early adulthood and the
recent past. For each period, a maximum score of 21
points can be achieved for personal facts and a
maximum score of 9 for recall of autobiographical
incidents. Thus, the overall maximum scores are 63
for personal semantic facts and 27 for autobiographical
incidents.

Autobiographical memory for emotional experi-
ences. In the present study, specific emotions were
used as cues and the subjects were asked to produce
any memories of autobiographical incidents that were
evoked by these cues. These semi-structured inter-
views were based on the procedure used in the ‘Auto-
biographical Memory for Pain Interview’ by Flor
and coworkers (1996). All subjects completed three
different interviews; they assessed memory of per-
sonal incidents associated with pain, happiness and
fear, respectively. No time restrictions were given.

Recall of autobiographical experiences associ-
ated with pain, happiness and fear. At the
beginning of each interview, subjects were asked to
produce recollections of personal experiences associ-
ated with the respective emotion. The following in-
structions were given: ‘“‘Please describe all situations
that you remember in which you experienced pain
(happiness, fear)”. If subjects provided a fact without
any more detailed information (e.g. “The car acci-
dent”; “When I met my wife”), probe questions were
asked to aid recollection of more specific details
(concerning the subject’s age at that time, the preced-
ing situation, the duration and the consequences of
the incident). The subject then had to rate the inten-
sity of his/her emotion during each event on a visual
analogue scale. The end points of the respective scale
were “no pain (happiness, fear)” and “intense pain
(happiness, fear)”. These points were joined by a
100 mm line, and the subject had to indicate the
position that best described the intensity of his/her
emotional experience.
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Childhood memories of emotional events. In
the second part of each interview, subjects were told
that children may have a different concept of pain
(happiness, fear) than adults and that children may
experience pain (happiness, fear) in other situations
than do adults. They were then asked to try to
remember situations from their childhood in which
they, but not necessarily other people had experi-
enced pain, happiness or fear, respectively. No age
range was given to specify ‘childhood’; subjects gener-
ally reported events that they experienced when they
were 14 or younger.

Mental imagery of emotional events. In the final
part of each interview, subjects were instructed to
imagine situations that are generally associated with
pain, happiness or fear. A brief description of each
situation was read, and the subjects were then asked
to describe how they would feel if they were experienc-
ing the respective event. The following situations
were used to induce imagery. PAIN: 1. “Imagine you
are at the dentist’s, he is drilling without having
given you an anaesthetic and his drill is touching a
nerve”. 2. “Imagine that several parts of your body
are on fire, for example after a car accident”. HAPPI-
NESS: “Imagine you have applied for a job that you
really want very much and you have just been told
that you got the job”. 2. “Imagine you have just fallen
in love”. FEAR: 1. “Imagine you are standing on top
of a church tower looking over the railing, and you
notice that the railing is broken.” 2. “Imagine that in
five minutes time you are going to have a very
important job interview”.

After the subjects had described their thoughts and
feelings, they were asked whether or not they had
experienced such an incident in their own lives.

Scoring
The interviews were scored according to a procedure
which had been evaluated in several samples of
chronic pain patients and healthy control subjects
(see Flor et al., 1996). Two independent raters scored
the interview data. In rare instances the scores of the
two raters differed by 1 or 2 points; in these cases the
scores were averaged. Even though scoring was in-
tended to be done blind, the raters identified the
interview of many amnesics by their lack of detail.
For each subject, the overall number of incidents
associated with pain, happiness or fear reproduced
during initial free recall were recorded. In order to
assess the quality and detail of each memory, each
incident was analysed further by establishing the
number of details relating to the context of the event
(place, time, people involved) and by noting the
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number of details concerning the subjective experi-
ence itself. The latter involved cognitive items such
as thoughts (e.g. “I wondered how to tell my wife™),
affective details (e.g. “It was unbearable”, “It was
overwhelming”) and sensory details or physiological
responses (e.g. “Pulsating pain™, I felt dizzy”). The
reports for mental imagery were analysed with respect
to the overall number of details (thoughts, affective
or sensory—physiological descriptions) produced by
the subject. The small number of elements reported
by both groups during imagery did not allow a
separate analysis of cognitive, affective and physi-
ological items.

Statistical analysis

There were significant differences in variances both
between the two groups and between repeated meas-
ures within groups on most autobiographical memory
variables. These findings precluded statistical analysis
by means of parametric tests. Between and within-
group differences were therefore evaluated by
non-parametric tests (Mann-Whitney U tests and
Wilcoxon tests) in all analyses.

RESULTS

Autobiographical memory interview

The results for the Autobiographical Memory Inter-
view in the amnesic patients and the control group
are depicted in Fig. 1.

The amnesic patients showed poorer recall of auto-
biographical facts and incidents than control subjects
for all stages of their life (U tests, all p < 0.007). In
the patient group, personal facts from childhood
were recalled better than facts from the recent past
(z = —1.99, p = 0.47), whereas the opposite pattern
was seen in the control group (z = 2.03, p = 0.042).
Memory for autobiographical incidents was poor in
the amnesic patients, irrespective of the time period
involved. Control subjects, on the other hand,
showed better recall of events from their recent past
and early adulthood compared to childhood (both
z > 1.82, p < 0.042).

When the data for the different time periods were
pooled and analysed in terms of proportions of maxi-
mum scores, amnesic patients scored 63.1% (SD =
18.0) for semantic facts and 31.7% (SD = 19.6) for
autobiographical incidents; the respective data for
control subjects were 96.7% (SD = 4.6) for facts and
94.8% (SD = 6.3) for incidents. Although the level
of recall of facts and incidents did not differ in the
control subjects (p = 0.16), amnesic patients showed
significantly better recollection of personal semantic
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FIG. 1. Mean scores in the Autobiographical Memory Inter-
view in the group of amnesic patients (AMN) and the control
group (NC).

facts compared to autobiographical events (z = 2.80,
p = 0.005).

Autobiographical memory for experiences
associated with pain, happiness and fear
Information on the mean number of incidents recol-
lected in response to the different cue emotions is
presented in Fig. 2.

The amnesic patients and the control subjects did
not differ significantly in the overall number of auto-
biographical incidents which they remembered with
respect to pain, happiness or fear (all p > 0.12). The
mean intensity ratings in the amnesics were 61.5
(SD = 23.4) for pain, 59.5 (SD = 35.4) for happiness
and 56.6 (SD = 24.8) for fear. The respective scores
of the control subjects were 54.7 (SD = 20.8) for
pain, 71.3 (SD = 19.7) for happiness and 64.8
(SD = 15.9) for fear. There were no significant group
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T
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FIG. 2. Mean number of autobiographical events recalled in
association with pain, happiness and fear ( + SEMs) in amne-
sic patients (AMN) and control subjects (NC).

TABLE 1Il. Mean number of contextual details and mean
number of details relating to the personal experience in
the reports of emotionally flavoured memories (SDs in
brackets)

Pain Happiness Fear

Context
Amnesic patients 2.26(2.1) 0.35(0.4) 1.21(2.1)
Control subjects 3.81(3.6) 1.31(1.2) 3.76(2.6)
Personal experience
Amnesic patients 0.87 (1.0) 0.60(0.7) 0.43(0.7)
Control subjects 4.00(24) 283(2.1) 2.36(1.4)

differences concerning the experienced intensity for
any of these categories (all p < 0.43).

Further analyses were carried out concerning the
content of the reports, i.e. the mean number of contex-
tual details and the mean number of items describing
the personal experience of the subject. The results are
presented in Table II.

When the data from the initial free recall part are
considered, the amnesic patients recalled fewer contex-
tual details of personal events associated with happi-
ness (U = 21.5, p = 0.027) and fear (U = 11.0, p =
0.003) than the control subjects, while there was no
significant group difference for painful incidents
(p = 0.31). The same pattern of results was obtained
when contextual elements recalled in response to the
different cue questions (age, duration etc.) were
added to these scores. Within-group analyses showed
that both amnesics and control subjects remembered
more details about pain-related and fear-related
events than about events associated with happiness
(allz > 2.0, p < 0.048), whereas there were no signifi-
cant differences between pain-related and fear-related
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FIG. 3. Mean proportions of elaborate memories ( + SEMs)
relative to the overall number of memories in amnesic
patients (AMN) and contro! subjects (NC).

details in either group (p = 0.20 and p = 0.90, respec-
tively). It should be noted that despite the lack of a
statistically significant group difference for painful
events which emerged in non-parametric analysis, the
absolute difference in the number of contextual de-
tails was considerable and in the range of the signifi-
cant difference for events associated with happiness.

Analysis of details relating to contents associated
with the subjective experience indicated that for cach
category of emotions, amnesics remembered a signifi-
cantly smaller number of details than control subjects
(all p < 0.011). Within-group analyses indicated that
amnesics remembered a similar number of details
relating to pain, happiness and fear, while the control
subjects remembered more details of experiences re-
lated to pain as compared to experiences related to
happiness (p = 0.038).

This general pattern indicates that although both
groups recalled a similar number of emotionally fla-
voured autobiographical incidents, the amnesic pa-
tients had much vaguer memories than the control
subjects. To evaluate the incidence of more elaborate
memories, the frequency of reports for which an
incident (e.g. “My first date with my girlfriend” or
“The car accident”) was qualified by at least two
further details was assessed. Figure 3 illustrates the
proportion of elaborate memories relative to the over-
all number of memories for each category of emo-
tional memories.

As illustrated in Fig. 3, the two groups did not
differ significantly in the proportion of more elabor-
ate memories of painful experiences (p = 0.13), while
the amnesics showed a smaller proportion of elabor-
ate memories for events associated with happiness
(U = 17.0, p = 0.01) and fear (U = 7.0, p = 0.001).
The amnesic patients showed a higher proportion of
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TABLE Ill. Mean proportions of childhood incidents rela-
tive to the overall number of incidents reported in a free
recall condition (SDs in brackets)

Pain Happiness Fear
Amnesic
patients 53.3% (14.2) 18.8% (9.7) 42.0% (13.9)
Control
subjects 13.7% (6.0) 11.2% (4.7)  32.5% (10.9)

more elaborate memories for painful experiences com-
pared to experiences associated with happiness (z =
2.03, p = 0.042) and fear (z = 1.84, p = 0.066),
whereas there was no such differential pattern in the
data of the control subjects.

To assess whether the more elaborate pain-related
memories were less impaired in the amnesics than the
other categories of emotionally flavoured memories,
the deviation of each patient’s scores from the con-
trols’ scores was determined in terms of z scores. The
mean z scores were z = — 0.6 for pain-related mem-
ories, z = — 1.4 for memories related to happiness and
z = —3.1 for fear-related memories. Pain-related
memories were significantly less impaired than fear-
related memories (p = 0.001) and showed a tendency
towards better preservation relative to memories asso-
ciated with happiness (p = 0.09).

Childhood memories of emotional events
Analyses of the data from the Autobiographical
Memory Interview had indicated that amnesic pa-
tients, unlike control subjects, showed better recollec-
tion of childhood relative to more recent events. In
order to determine whether a similar pattern might
be seen in the memories for emotional experiences,
the reports from the initial free recall part of the
interviews focusing on pain, happiness and fear were
analysed with respect to the proportion of autobio-
graphical events dating from childhood. The results
are presented in Table II1.

Across categories, 39.4% (SD = 30.6) of all per-
sonal incidents remembered by the amnesic patients
were childhood events, whereas only 19.1% (SD =
17.7) of reports dated back to childhood in the control
group. This difference did, however, not reach statisti-
cal significance (U = 49.5, p = 0.156). Analyses of
the individual categories indicated that amnesic pa-
tients reported significantly more childhood incidents
than controls in the category ‘pain’ (U = 75.0, p =
0.046), but not in the other two categories (p > 0.64).
The childhood memories did, however, not contain
more detail or a higher proportion of elaborate descrip-
tions than those from adult life (all p > 0.20).
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TABLE IV. Mean number of childhood incidents associated
with pain, happiness and fear (SDs in brackets)

Pain Happiness Fear
Amnesic patients 1.56(1.3) 1.3(1.2) 1.8 (2.4)
Control subjects 2.2(1.3) 3.4(1.9) 2.5(1.4)

Whereas the first part of the interview for autobio-
graphical memories associated with pain, fear and
happiness referred to any event the subjects remem-
bered, the second part of cach interview specifically
addressed childhood events associated with the respec-
tive emotions. The mean number of childhood inci-
dents are summarized in Table IV.

The data presented in Table IV reveal that amne-
sics and control subjects did not differ in the number
of specific childhood memories relating to pain (p =
0.26) and fear (p = 0.11), while the controls remem-
bered a significantly larger number of happy events
(U = 19.5, p = 0.018). The same pattern of results
was obtained when the childhood incidents which
were reported during the initial free recall part and
not repeated when childhood memories were specifi-
cally assessed were added to the scores obtained with
the childhood memory instruction. Both groups re-
called a numerically similar number of childhood
experiences associated with pain and fear (p > 0.44);
the control group did, however, remember a larger
number of happy events (U = 22.0, p = 0.031). Be-
cause of the small number of elaborate descriptions
in both groups, further analyses relating to detail and
vividness were not carried out.

Mental imagery of emotional events

The number of elements (i.e. thoughts, feelings, physi-
ological responses) used by the two groups to describe
mental imagery of episodes associated with pain,
happiness or fear is illustrated in Fig. 4.

The amnesic patients did not differ significantly
from the control group in the description of imagery
of painful or fear-inducing situations (both p > 0.18)
and produced only marginally fewer details when
imagining happy experiences (U = 26.0, p = 0.068).
Within-group analyses revealed that whether or not
amnesics or control subjects had experienced the
painful or happy situations themselves did not affect
the number of items produced during mental imagery
of these situations (all p > 0.34). Both groups, how-
ever, reported significantly more details when they
imagined situations associated with fear that they
had lived through in their own life compared to fear-
inducing situations that they had not experienced

T aMN [ Ne

Number of Items
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FIG. 4. Mean number of items (+ SEMs) used to describe
mental imagery of situations associated with pain, happiness
and fear in amnesic patients (AMN) and control subjects
(NC).

themselves (amnesic patients: z = 1.98, p = 0.047;
control subjects: z = 2.04, p = 0.041).

DISCUSSION

The main objective of the present study was to investi-
gate emotionally flavoured autobiographical memory
in amnesia. On the basis of prior clinical studies and
theoretical considerations on the relationship between
memory and affect (see Markowitsch, 1994), it was
expected that personal memories associated with
strong emotions may be partly spared in amnesic
patients.

Autobiographical memory has rarely been investi-
gated in brain-damaged patients, which may be due
to the lack of experimental control and thé difficulty
in verifying their recollections. In the present study,
it was possible to check the reports of the amnesic
patients with their relatives in many cases. An addi-
tional concern relates to the effect of confabulation
on the descriptions of autobiographical incidents.
Confabulations about an imaginary past are rare and
thought to be contingent upon extensive bilateral
damage to the frontal lobes (Baddeley and Wilson,
1986). Confabulatory responses have, however, also
been observed in single case studies of the autobio-
graphical recollections of amnesic patients and Korsa-
koff patients in particular; they may be consistent in
content and accompanied by the subjective experience
of remembering (Dalla Barba et al., 1990). Although
no confabulatory battery was administered, neither
informal conversations nor the background neuro-
psychological assessment or the interview data which
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were checked with the relatives indicated the presence
in the present sample of the type of confabulatory
responses described by Dalla Barba et al. Confabula-
tions in autobiographical memory were not seen even
in the Korsakoff patients, who were all well beyond
the acute stages of the illness and therefore probably
less likely to show such responses. It should also be
noted that the memories were mainly tapped in an
unconstrained manner in a free recall test, and more
detailed prompting was not used. This procedure was
chosen because of the frequent observation that dis-
tortions of memory mainly occur when subjects try
to remember details that do not readily come to
mind, while spontaneous autobiographical memory
tends to be accurate (Neisser, 1988).

The present results for the Autobiographical
Memory Interview by Kopelman et al. (1990) closely
match the findings reported for amnesic subjects who
were assessed with the original English version of the
test (see Baddeley, 1990). The group of amnesic sub-
jects showed severe deficits in the recollection of
personal semantic facts and autobiographical inci-
dents relative to control subjects. Semantic facts were
better preserved than memory of autobiographical
events and childhood memories were spared to a
larger degree than recent memories. These results are
consistent with many studies on autobiographical
memory in amnesia (Tulving et al., 1988), and they
confirm the presence of retrograde amnesia in the
present sample, in addition to the pronounced antero-
grade amnesia documented by the neuropsychological
assessment.

Despite the severe impairment on the Autobio-
graphical Memory Interview which mainly assessed
memory of relatively neutral events, recollection of
emotionally flavoured autobiographical events showed
some degree of preservation. Amnesic patients and
control subjects remembered a similar number of
personal events associated with pain, happiness or
fear, even though the memories of the amnesics were
much less detailed. This pattern is reminiscent of the
analysis of autobiographical memory of brain-dam-
aged patients by McCarthy and Warrington (1990)
who noted that amnesics were able to remember a
basic outline of their personal history, without be-
ing able to describe past events in much detail
Within this context, Baddeley (1990) referred to the
“clouded” autobiographical memory of amnesics and
to their problems of retrieving stored personal
information.

Several features of the autobiographical memory
performance of the amnesic patients are noteworthy.
First, it is well known that negative emotional states
at retrieval may affect memory performance in gen-
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eral and the type of experiences that are remembered
(e.g. Bower, 1983; Depulta et al., 1993). As the amne-
sic patients did not differ in their affect and arousal
ratings from controls, it is unlikely that mood may
have had a considerable influence on recollection.
Second, some authors have related the ability to
recall affective memories to a capacity for mental
imagery (Brewer, 1986; Robinson, 1992). In the
present study, amnesic patients were able to describe
imagery of personal experiences of pain and fear in
detail similar to control subjects, which is not surpris-
ing, as no memory instruction was given. There is no
obvious explanation for the somewhat reduced detail
in relation to the description of happy situations. At
least for negative experiences, both groups did not
seem to differ greatly in the capacity for mental
imagery.

One interesting feature of the autobiographical
memory of amnesics concerns the finding that
memory for pain appeared to be somewhat better
preserved than memories for situations associated
with happiness or fear. While a large proportion of
all recollections in the control subjects were vivid and
elaborate, the amnesics gave detailed descriptions in
a considerable number of painful recollections, but
less so in recollections of personal events associated
with fear or happiness. This is not meant to imply
that the pain memories of the amnesic patients were
entirely normal. The amnesics remembered signifi-
cantly less detail about their personal experience
(affective and sensory details or thoughts) of the
pain-related situations than the control subjects. Al-
though the comparison of the number of contextual
details did not approach significance in a non-para-
metric test, inspection of Table II indicates that the
amnesics remembered only about 60% of the number
of details of the control subjects. This pattern clearly
indicates that the pain-related memories were not as
vivid as those of the normal subjects. However, analy-
ses in terms of the deficit relative to control subjects
suggested that the pain-related recollections of the
amnesics tended to be less impaired than the mem-
ories associated with happiness or fear. For six of the
10 amnesic patients, all pain-related memories were
more elaborate, i.e. they were qualified by at least
two details. In the categories of happiness or fear,
the effect that all memories were more detailed was
only seen in one amnesic patient. Further inspection
of individual data did not reveal any clear pattern of
differential performance of patients with differently
located lesions, e.g. the Korsakoff patients were no
more impaired at remembering emotional events than
were the patients with more selective lesions. Taken
together, these results suggest that the pain memories
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of amnesic patients were not entirely normal, but less
impaired than memories of fear- or happiness-related
information or the more neutral information that is
assessed in the Autobiographical Memory Interview.
In the latter test the scores of the amnesics lay at
least two standard deviations below the means of the
control subjects for all time periods.

A likely explanation for the more detailed recollec-
tions of painful personal experiences in amnesics
relates to the hypothesis that memory for pain differs
from memory for emotional events associated with
fear and happiness because it has strong sensory-dis-
criminative in addition to affective-evaluative compo-
nents (see Flor et al., 1996). This interpretation is
supported by a detailed analysis of the content of the
control subjects’ reports; the small number of ele-
ments reported by the patients precluded any further
analysis. In the initial analysis, contextual and per-
sonal experience elements were analysed separately,
and cognitive, affective and sensory items were
pooled in the ‘personal experience’ category. A separ-
ate analysis of the personal experience items indicated
that control subjects reported a similar number of
affective-evaluative and sensory elements when de-
scribing painful events (means: 1.5 and 1.1 items),
but there were more affective and hardly any sensory
items when happy (means: 1.2 and 0.1 items) or
fear-associated events (means: 1.1 and 0.4 items) were
described. According to the model by Johnson (1990),
personal experiences create entries into three memory
subsystems, the sensory, perceptual and reflective
systems, which together determine autobiographical
memory. Amnesic patients show largely intact percep-
tual and sensory subsystems (Johnson et al., 1985), and
emotional experiences such as fear are thought to be
represented in the perceptual-evaluative subsystem, as
fear may be closely tied to perceptual features of the
event, It is conceivable that painful incidents may lead
to better retention in amnesics because the sensory-
discriminative and the affective-evaluative aspects of
painful experiences are encoded in both, the sensory
and the perceptual memory subsystems, while happy or
fear-related events would mainly enter the perceptual
subsystem only. Painful experiences would thus be
more richly encoded than experiences associated with
the other categories and might therefore be more
resistant to the disruption of memory associated with
organic amnesia. Deficient entries into the reflective
subsystem (Johnson and Chalfonte, 1994) would
account for the general impairment of amnesics in
recalling details about the personal experience of all
emotional events. It is also possible that endorphin
release during encoding of painful experiences may
contribute to their better retention (see Izquierdo and

Netto, 1985), but the exact nature of the modulatory
effect of hormones in memory formation is currently
unclear.

With respect to childhood memories, it is interest-
ing that -— similar to the results seen in the Autobio-
graphical Memory Interview — a large proportion of
the incidents described by the amnesic patients during
free recall were experiences dating back to childhood.
This was particularly striking for memory of pain
where amnesics showed significantly more early mem-
ories than control subjects, when recollections were
tapped in an unconstrained manner. As recently
pointed out, reactivation may underlie the better re-
tention of early autobiographical memories in amnesia
(Johnson and Chalfonte, 1994). Talking or thinking
about events may aid in preserving the subjective
qualities of such experiences and thereby distinguish
them from more abstract memories (Rubin and
Kozin, 1984; Johnson and Chalfonte, 1994). The
amnesic patients who participated in this study did
remember events associated with strong emotions,
but were impaired at remembering contextual details
and particularly impaired in remembering any
personal thoughts or feelings associated with these
incidents. The former type of memory shows some
parallel to retention of personal semantic facts, while
the latter is reminiscent of impaired memory of epi-
sodes. Consistent with the concept of reactivation,
more than 90% of all emotionally flavoured recollec-
tions of the amnesics came from the pre-morbid
period, and salient personal events (such as a car
accident or a first date) may have been repeatedly
talked about with other people involved both before
and after the incident which caused amnesia. Such
memories may have developed the quality of a seman-
tic memory, while the personal experience is usually
rchearsed internally. As Johnson and Chalfonte
(1994) pointed out, the inability of amnesic pati-
ents to mentally rehearse personal experiences im-
pairs the maintenance of those aspects of autobio-
graphical incidents that make them unique. In
conclusion, some distinction between general seman-
tic facts and personal experiences may also apply to
autobiographical memory of emotionally flavoured
life events.

Taken together, the present results indicate that
the memory of amnesic patients may be characterized
by relative sparing of autobiographical memories
with a strong emotional flavour. These memories
are, however, generally not as vivid and detailed as
the memories of control subjects. Memory for pain
appears to be less impaired than memories of other
types of emotional experiences, which may relate to
the combined sensory and affective qualities and the
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richer encoding of painful experiences compared to
other personal events.
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