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Involuntary autobiographical memories are mental representations of personally

experienced past events that come to mind spontaneously, with no preceding attempt

to recall them. They have been showed to be more frequent and more emotional in

the psychosis continuum. Although schizophrenia is strongly associated with thought

disorders, including cognitive intrusions of thought, images, semantic knowledge,

research on patients’ involuntary autobiographical memories is limited. We undertook

two studies to compare involuntary and voluntary remembering in schizophrenia and

the conditions in which involuntary memories occurs in those patients, both in daily

life (n = 40), using a diary method, and in an experimental context (n = 50). Overall,

results showed that the conditions of elicitation of involuntary memories differ in patients,

as patients were more sensitive to memory triggers, especially internal triggers, in

comparison to controls. Relatedly, patients’ involuntary memories—mostly related to

mundane events with low emotional load—were experienced more frequently. Although

patients’ involuntary and voluntary memories were less clear, more poorly contextualized

and associated with a lower belief in occurrence than those of controls, patients

considered them as more central to the self, in comparison to controls. The results are

discussed in relation to patients’ self-reflective impairments.

Keywords: diary study, involuntary autobiographical memory, schizophrenia, self-reflection, triggers

INTRODUCTION

Involuntary autobiographical memories are mental representations of personally experienced past
events that come to mind unexpectedly, that is, with no preceding attempt to recall them (1, 2).
Such memories are frequent in everyday life, happening mostly during periods of inactivity and
boredom (3, 4) and their occurrence is generally preceded by identifiable cues in the environment
or in thought (1, 2, 5). Indeed, involuntary retrieval is based on associative processes that make a
connection between the current (inner and outer) situation and features of personal memories (1).
These automatic processes are beyond cognitive control (6). The conceptual contrast to involuntary
autobiographical memories is voluntary autobiographical memories—that is, memories of events
that are the result of a consciously and deliberately initiated retrieval process.

Everyday involuntary autobiographical memories have been described as functional in different
ways [see (7)]. For example, such memories allow us to effortlessly mentally navigate between past
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and future, which is considered to be a major evolutionary
advantage (8, 9). In addition, involuntary episodic remembering
is central to the regulation of behavior through the knowledge
transfer from a past to a present situation (i.e., from the
remembered event to the situation in which the memory arises).
Indeed, at times, an involuntary memory may instigate a direct
change in an ongoing activity or suggest a solution to a problem
and thus hold a directive function (10, 11).

Although normally adaptive, or at least benign, involuntary
autobiographical remembering can be a source of distress. This
is most clearly observed in relation to post-traumatic stress
disorder (PTSD). In PTSD, the traumatic event is “persistently
re-experienced” in terms of, among other things, “recurrent and
intrusive distressing recollections of the event” (12).

In schizophrenia, thought intrusion (i.e., repetitive and
unwanted thoughts, images, or impulses interrupting ongoing
activity) (13, 14), is very common and has been related to
psychotic symptoms and hallucination (15). More precisely,
people with schizophrenia experiencing hallucinations also
experience more anxiety-related and depression-related intrusive
thoughts than both individuals with or without psychiatric
disorders (16). People with schizophrenia found these intrusions
more distressing, less controllable and tended to feel sadder
as a result of their intrusions in comparison to both control
groups (16).

In addition, patients with schizophrenia experience mind-
pops—that is, fragments of semantic knowledge (words, songs,
phrases, or images) coming to mind unexpectedly—more
frequently than depressed or non-clinical controls (17, 18).
Particularly, patients in the study by Elua et al. (18) reported
significantly more verbal and visual mind-pops than controls, but
the groups did not differ in the number of musical mind-pops.
Patients’ mind-pops were also more associated with negative
content than those of controls. In this study, almost half of
the mind-pops were reported with no apparent triggers, which
can make them seem “uncontrollable,” a key characteristic of
hallucination as well (19, 20).

With regard to involuntary autobiographical memory per se,
very few studies have investigated them throughout the psychosis
continuum (which includes psychotic symptoms from subclinical
manifestations to the clinically significant ones typically observed
in individuals diagnosed with a psychiatric illness) (21).

Jones and Steel (22) investigated the propensity of involuntary
retrieval in individuals with schizotypy (i.e., a personality trait
related to psychosis) (23) and showed that individuals scoring
high on schizotypy reported more involuntary autobiographical
memory in a free-association word task than those who scored
low. Most of the memories reported had a neutral or positive
content, for all participants.

In the same population, Holmes and Steel (24) showed
that individuals with high schizotypy scores reported more
trauma-related intrusions after watching a trauma film, in
comparison to individuals with low schizotypy scores. The
authors emphasized the parallel between intrusions in PTSD
and some psychotic disorders. Relatedly, people diagnosed with
schizophrenia and comorbid PTSD have more involuntary
autobiographical memories in comparison to people with
schizophrenia without PTSD (25). This increase of involuntary

autobiographical memory frequency was not associated with
psychotic symptoms severity (25).

Following up upon some of these earlier studies, we showed
previously (26) that both neutral and trauma-related involuntary
autobiographical memories occur more frequently in the daily
life of individuals with attenuated psychotic symptoms [that is,
individuals who are part of the so-called “psychosis continuum”
reflecting a continuum encompassing a full range of psychotic
symptom expressions from subclinical to clinical disorders,
see (21)]. Importantly, we also observed that involuntary
autobiographical memories and future projections were robustly
related to hallucination proneness in the general population (27).
This relationship was consistent even when controlling for a wide
range of other factors known to be associated with hallucination,
such as thought intrusion, rumination, executive functioning,
depressive, and dissociative symptoms, personality traits, and
mental imagery (27).

Moreover, individuals with attenuated psychotic symptoms
experienced their involuntary memories as more vivid and
intrusive, and associated with a stronger feeling of reliving, in
comparison to control individuals (26). In addition, involuntary
autobiographical memories were more emotionally intense,
had greater negative mood impact and were associated with
negative content, such as past traumatic experiences, in
individuals with attenuated psychotic symptoms compared to
control participants. These results suggested enhanced emotional
responses associated with involuntary autobiographical memory
in individuals with attenuated psychotic symptoms.

Importantly, these studies on involuntary autobiographical
memories in psychosis were conducted with individuals in the
subclinical end of the psychosis continuum and did not involve
patients diagnosed with schizophrenia (the extremity of the
psychosis continuum). Thus, in spite of the overall importance
of involuntary autobiographical memories in daily life cognition
(2) and their potential role on hallucination symptoms (27),
little is known about involuntary autobiographical memory
in schizophrenia.

In contrast, substantial work on voluntary retrieval of
autobiographical memories has been conducted in this
population. Patients with schizophrenia exhibit consistent
and severe autobiographical memory impairments when
those memories are strategically and voluntarily retrieved,
in response to specific instructions or sensory cues
(28, 29). Recently, we compared voluntary vs. involuntary
retrievals of autobiographical memories in schizophrenia,
in order to disentangle the role of retrieval deficits in
patients’ autobiographical memory impairments (30). This
work consistently showed that involuntary and voluntary
autobiographical memories were similarly impaired in
schizophrenia, ruling out the hypothesis that autobiographical
memory impairment is caused by patients’ problems with
self-initiated voluntary retrieval.

Here we report two studies that pursued a thorough
investigation of the context in which involuntary
autobiographical memories arise in schizophrenia, their
mechanisms of activation, but also the content of patients’
involuntary autobiographical memories and some of their
qualitative characteristics. Both studies were designed to compare
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involuntary and voluntary remembering in schizophrenia
and to provide convergent evidence using two different
research methodologies.

Study 1 employed an Ecological Momentary Assessment
(EMA); which is an ecological method that involves the repeated
collection of real-time data on subjects’ behavior and experience
in their natural environments (i.e., involuntary autobiographical
memories in this context). This methodology allowed us to
collect critical information, using a diary, about the contexts in
which involuntary memories arise in people with schizophrenia
in the course of their everyday lives, which no other method
can supply. Importantly, only very few studies have used this
methodology in individuals diagnosed with schizophrenia (18,
31, 32) and none have used it in relation to involuntary
autobiographical memory, as it is challenging to run such
protocols in patients presenting with cognitive disorders and
motivation impairments.

Study 2 was designed to examine involuntary and voluntary
autobiographical memories in individuals with schizophrenia,
using a new experimental set up developed especially for
this purpose. Study 1 had high ecological validity, but
was time-consuming and cognitively-demanding for patients,
whereas Study 2 enabled memory assessment in a controlled
experimental setting, and in ways that were easier for the patients
to accomplish.

Both studies examined a theoretically motivated selection of
variables exploring the mechanisms of activation of involuntary
autobiographical memories (including the attentional state
preceding the memory, type of triggers and the participants’
sensitivity to triggers), as well as memory content and memory
qualities (including emotion, mood impact, intrusiveness, feeling
of control, belief in occurrence, and me-ness). These variables
were selected on the basis of previous research on involuntary
autobiographical memories in healthy populations [e.g., (2, 33)]
as well as previous research on voluntary autobiographical
memory in schizophrenia [e.g., (28, 34, 35)].

Despite the exploratory nature of the present studies, some
hypotheses were made based on the literature on spontaneous
thoughts and involuntary memories in the psychosis continuum.
First, based on thought intrusion research (16), we hypothesized
that involuntary autobiographical memories of patients would be
associated with emotional impairments, in comparison to their
voluntary memories as well as compared with both involuntary
and voluntary memories of controls. Second, we hypothesized
that patients’ involuntary memories would also be associated
with a higher feeling of intrusiveness and a lower feeling of
control (16), compared to their voluntary memories as well as
compared with both involuntary and voluntary memories of
controls. Third, we hypothesized that patients with schizophrenia
would experience involuntary memories more frequently than
control participants (18, 22, 25, 26).

STUDY 1

Method
Participants
Thirty outpatients with schizophrenia (8 women and 22 men)
from the Psychiatry Department of Strasbourg University

Hospitals (France) took part in the study. They met the DSM-5
(12) criteria for schizophrenia spectrum disorder (patients with
schizophrenia, n= 25; patients with schizoaffective disorder, n=
5) and, in the preceding 3 months, they had not experienced any
change in their symptoms or medication, or been hospitalized.
Symptoms of schizophrenia were assessed by a psychiatrist using
the Positive and Negative Syndrome Scale (36). All patients were
receiving long-term, second-generation antipsychotic treatment.
A group of 23 healthy control participants was matched to
patients with respect to age, gender, and level of schooling (see
Table 1). None of the control participants had a psychiatric illness
or was taking medication. No participants from either group had
a history of neurological disorders or substance abuse. Control
participants who scored higher than 8 on the Beck Depression
Inventory (37) and patients scoring higher than 4 on the
Calgary Depression Scale for Schizophrenia (38) were excluded
from the study. The Strasbourg Ethics Committee approved the
study (IC-RCB: 2017-A00316-47), and all participants gave their
written, informed consent after the procedures had been fully
explained to them. All participants who completed the study were
compensated for their participation.

Design
The design was a 2 (Group: individuals with schizophrenia vs.
control participants) ×2 (Retrieval: involuntary vs. voluntary)
mixed design with Retrieval as within-subject variable.

Materials
Memory Diary
A well-established ecological momentary assessment method of
collecting involuntary and voluntary autobiographical memories
was employed in the current study (39). Participants were
instructed to record 15 involuntary and 15 voluntary memories
in a diary over the course of several days and to self-rate
the characteristics of their memories. As mentioned in the
introduction, some measures of memory, related to executive
functions (i.e., specificity, reliving, vividness, context, coherence),
are reported in Allé et al. (30), which addresses the role
of executive deficit in autobiographical memory impairment
in schizophrenia.

Involuntary autobiographical memory collection
The first step consisted in recording involuntary memories
in a small notebook that was to be carried at all times.
Participants were instructed to record information about the first
two memories that occurred spontaneously (without preceding
attempt to recall the memory) on a given day. Immediately
after a memory had occurred, participants were asked to write
down brief details of the memory and to answer questions
assessing the characteristics of the current situation in which
the autobiographical memory popped-up (e.g., location, ongoing
action, ongoing thinking and memory triggers), using five-point
Likert scales (see Table 2 for details). There was no requirement
to record involuntary memories every day.

The second step was to complete a more detailed
questionnaire about their involuntary memories, later on
the same day, supported by the records in the notebook
(see Table 2 for details). Participants used a structured
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TABLE 1 | Patients with schizophrenia and control participants’ demographic information and clinical measures for study 1 (n = 40) and study 2 (n = 50).

Patients with Schizophreniaa Control

Participantsa
Statistics

M SD M SD t(38) d 95% IC

Study 1

Age (years) 38.15 9.96 37.10 10.06 0.33 0.10 [−5.35, 7.46]

Level of education 12.40 1.79 12.80 1.88 −0.69 −0.22 [−0.40, −1.57]

CDSS 1.42 1.24 – – – – –

BDI – – 1.35 0.91 – – –

PANSS—Positive symptoms 13.41 3.43 – – – – –

PANSS—Negative symptoms 15.59 6.15 – – – – –

PANSS—General 23.76 6.71 – – – – –

PANSS—Total 52.82 13.43 – – – – –

Length of illness 12.40 7.73 – – – – –

Study 2

Age (years) 38.20 9.67 38.68 10.39 −0.17 −0.05 [−6.19, 5.23]

Level of education 11.64 2.21 12.08 1.87 −0.76 −0.22 [−1.60, 0.72]

CDSS 1.72 1.55 – – – – –

BDI – – 1.87 1.12 – – –

PANSS—Positive symptoms 14.5 4.93 – – – – –

PANSS—Negative symptoms 19.18 6.63 – – – – –

PANSS—General 27.04 6.86 – – – – –

PANSS—Total 55.67 21.76 – – – – –

Length of illness 14.58 7.15 – – – – –

BDI, Beck Depression Inventory; CDSS, Calgary Depression Scale for Schizophrenia; PANSS, Positive and Negative Syndrom Scale.
an = 20 for Study 1 and n = 25 for Study 2.

memory diary booklet to record responses to a series of
questions meant to explore the subjective characteristics of
the memory.

Voluntary autobiographical memory collection
Immediately after completing the involuntary memory
questionnaire, the last step of the procedure consisted of
uncovering a cue-word in the diary and then generating a
voluntary memory in response to the cue word. The word cues
employed were working, snow, sport, school, happy, book, friends,
biking, shirt, family, rain, cinema, traveling, phone, and car (39).
Participants then answered the same series of questions as before,
but about the voluntary memory they had just retrieved (see
Table 2 for details).

Participants received a reminder phone call about the study
every 2 weeks until they had completed the diary. This was
done to motivate them to continue the study and to verify that
participants, those with schizophrenia in particular, were doing
well and/or to resolve any difficulties they might experience in
relation to the study.

Coding

Attention
Participants reported what they were doing when an involuntary
memory came to mind and whether they were thinking of
something else in parallel with their current task. On the basis
of these descriptions, attention was scored as focused or diffuse

following a previously used coding scheme (1, 33). Attention was
scored as diffuse if (1) the person had explicitly written that he
or she was bored, tired and, unengaged with his or her current
task; (2) if the person had been thinking of something else in
parallel with the current task and the content of this thought
appeared to be irrelevant to the current task (e.g., daydreaming
about vacations while attending a meeting); (3) if the subject had
responded “Nothing” to the question “What were you doing?”
or mentioned an activity that probably did not demand much
attention, for example “I was waiting for the doctor in the waiting
room.” Otherwise, attention was scored as focused. Scores were
assigned by the experimenter and by an independent judge; inter-
rater agreement was good (κ = 0.72) and disagreements were
resolved by discussion.

Thematic content
Participants’ descriptions were used to code the content of
involuntary and voluntary memories using seven categories of
frequently recalled events (27): (1) major achievements, (2)
mundane childhood events, (3) mundane daily life events, (4)
missed opportunities, remorse, or events that did not happen, (5)
failures or humiliations, (6) traumatic or life threatening events
and (7) death-related events. The content of each memory was
also rated by the experimenter and by an independent judge, with
good inter-reliability (κ = 0.81). Disagreements were resolved
by discussion.

Frontiers in Psychiatry | www.frontiersin.org 4 October 2020 | Volume 11 | Article 5671898

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Allé et al. Involuntary Autobiographical Remembering in Schizophrenia

TABLE 2 | Questions included in the memory questionnaires.

Common measures to Study 1¤ and Study 2£

Memory description* Please describe the memory. Open answer

Me-ness To which extend do you consider this memory as yours? From 1 = I have the feeling that this memory is not mine to 5/7 = I am convinced that

this memory is mine, I lived this event

Spontaneous rehearsal This memory has previously come to me “out of the blue,” without me trying to think about it. From 1 = Not at all to 5/7 = Very Often

Visual perspective What is your location in the memory? From 1 = Looking out from my own eyes to 5/7 = I could see myself in the memory like an external

observer

Belief in occurrence I believe the event really occurred in the way I remember it, I haven’t imagined or created anything that did not occur. From 1 = 100% imaginary

to 5/7 = 100% real

Emotional valence Was the memory particularly emotional? From 1 = Very negative to 5/7 = Very positive

Mood impact Did the memory affect your mood? Better/Worse/No impact

Physical reaction While remembering the event, I had a physical reaction (I laughed, felt tense, sweaty, felt cramps or butterflies in my stomach, my heart pound or

race, etc.). From 1 = Not at all to 5/7 = Extremely strong

Temporal distance (Study 1) How old is the memory? Days/weeks/months/years

(Study 2) How old were you when the event occured? Open answer

Additional measures—Study 1

Location* Where were you, when the memory came to you?

Ongoing action* What were you doing?

Ongoing thinking* Were you thinking of something else simultaneously? Yes/No

If yes, please describe what

Trigger* Compare the content of the memory with what had taken place in your thoughts and surroundings right before the memory came to your mind.

Did anything in your surroundings, or anything in your activity, attention, or what had been on your mind repeat itself to the memory? Check the

most salient commonalities: People/Places/Sensory experiences/Objects/Feelings/Life theme/Activities/Wording/ Other/ No commonalities

identifiable (several answers accepted)

Intrusiveness I feel that this memory is very intrusive in my mind. It comes to my mind even if I don’t want it. From 1 = Not at all to 5 = Very Often

Feeling of control I feel that this memory is stronger than me. I cannot control it. From 1 = Totally disagree to 5 = Totally agree

Additional measures—Study 2

Auditory vividness While remembering, I can hear everything in my mind. From 1 = not at all to 7 = as vivid as if it were happening now

Visual vividness While remembering, I can see everything in my mind. From 1 = not at all to 7 = as vivid as if it were happening now

Emotional intensity While remembering, the emotions I feel are intense. From 1 = not at all to 7 = extremely

Belief in accuracy My memory of the event is an accurate reflection of the event as a neutral observer would report it and is not distorted by my beliefs, motives,

and expectations. From 1 = 100% distorted to 7 = 100% accurate

Centrality I feel that this event has become a central part of my life story. From 1 = totally disagree to 7 = totally agree

Temporal context While remembering the event, I can identify when it happens in my life, in relation to other events. From 1 = not at all to 7 = perfectly

Scene/content questions

Personal location While remembering, I can identify where I am in relation to the things that I am remembering. From 1 = not at all to 7 = I know exactly where I am

seeing the event from

Event content As I remember, I can identify the actions, objects, and/or people that are involved in the memory, though I may not be able to clearly say where

they are in relation to each other. From 1 = not at all to 7 = definitely

Event layout As I remember, I can describe where the actions, objects, and/or people are located in the memory. From 1 = not at all to 7 = as if it were

happening now

Setting name While remembering, I can identify or name the setting where the memory occurred, although I might not be able to describe it clearly. From 1 =

not at all to 7 = definitely

Setting layout While remembering, I experience a scene in which the elements of the setting are located relative to each other in space. From 1 = not at all

spatially organized to 7 = a clear spatial layout

*Questions included in the notebook (Study 1). ¤Likert-scales ranging from 1 to 5. £Likert-scales ranging from 1 to 7.

Results
Protocol Completion
Only 20 of the 30 patients who began the diary protocol
completed it in full. Ten patients gave up the protocol whereas
we lost touch with only three control participants. In other
words, there were three times as many drop-outs in the

patient group as in the control group. The main difficulties
and/or complaints reported by the patients were (1) the lack
of motivation and autonomy to complete the diary at home
over a period of several weeks, (2) their tendency to focus on
potentially unpleasant involuntary autobiographical memories
and (3) metacognitive impairments that might have affected
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FIGURE 1 | The left plot shows the proportion of involuntary autobiographical memories triggered by each cue category in patients with schizophrenia and in control

participants, in Study 1. The right plot shows the proportion of involuntary autobiographical memories triggered by only external cues, only internal cues, mixed cues,

or unidentified cues, in Study 1. $p < 0.15; ¤p < 0.10; *p < 0.05.

diary completion. Importantly, none of the individuals with
schizophrenia reported discomfort or any increase of psychotic
symptoms due to the study.

The Conditions of Elicitation of Involuntary Memories

Attention
Each participant reported 15 involuntary memories classified in
two categories according to their associated attentional state.
Patients tended to experience more involuntary memories when
their attention was diffuse, compared to controls [62.98% in
patient group and 51.75% in control group; t(38) = 1.94,
p= 0.060].

Cues
A single memory could be elicited by several cues. We calculated
a mean score for each type of cue, indicating the proportion
of memories for which this cue had been endorsed by the
participant. These scores were considered in a 2-by-10 analysis of
variance with group (patients with schizophrenia vs. controls) as
the between-subjects variable and trigger (person; object; activity;
place; feelings; word; sensory experiences; theme; none; other)
as a within-subjects variable (see Figure 1, left plot). There was
no main effect of group, F(1, 38) = 0.47; p = 0.49; η

2
p = 0.01, as

both groups identified on average the same number of cues per
memory. There was a main effect of cue, F(9, 342) = 9.93; p <

0.001; η2p = 0.21, indicating that overall some cues elicited more
frequent involuntary memories (e.g., places, persons) than others
(e.g., words). There was also an interaction between group and
cue, F(9, 342) = 1.98; p=0.04; η2p = 0.05, reflecting some variations
in the types of triggers that elicited involuntary autobiographical
memories in the two groups. Post-hoc analyses showed that the
cue categories “place,” “theme,” and “sensory experiences” tended

to be less frequent in the patient group in comparison to the
control group, ps < 0.09.

We compared the proportion of memories triggered by
each category of triggers: external cues (i.e., person, object,
activity, place, word, sensory experience, and theme), internal
cues (i.e., feeling), mixed cues (both external and internal cues),
and unidentified cues (memories for which the participant
was not able to detect any relationship to his or her present
situation) in both groups, using a four-by-two analysis of
variance (see Figure 1, right plot). These categories were defined
based on participants’ triggers identification, controlling for the
description of their ongoing thought. We observed a significant
effect of the type of cue, F(1, 38) = 42.69; p < 0.001; η2p = 0.53, but

no significant effect of the group, F(1, 38) = 1.00; p= 32; η2p = 0.03.
The interaction between the type of cue and the group was close
to significance, F(1, 38) = 2.51; p = 0.062; η

2
p = 0.06, reflecting

a lower proportion of memories triggered by external cues in
the patient group, compared to the control group, p = 0.04.
Conversely, the proportion of memories triggered by internal
cues tended to higher in the patient group than in the control
group, p= 13.

The comparison, using a two-by-two analysis of variance, of
memories triggered by external vs. internal cues, in both groups,
showed a significant interaction effect, F(1, 38) = 5.13; p= 0.03; η2p
= 0.12.

Characteristics of Involuntary and Voluntary

Memories

Subjective ratings of involuntary and voluntary
autobiographical memories
We compared involuntary and voluntary autobiographical
memories in patients with schizophrenia and control participants
using a series of two-by-two analyses of variance with group
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(individuals with schizophrenia vs. control participants) as a
between-subjects variable and type of retrieval (involuntary
vs. voluntary) as a within-subjects variable (see Table 3).
The dependent variables (see Table 2) were mean values,
calculated across memories for each participant, or (for the
measure of mood impact) the proportion of memories retrieved
per participant.

We observed several main effects of the type of retrieval.
Involuntary memories scored higher on negative mood impact,
spontaneous rehearsal, intrusiveness and (lack of) feeling of
control, and they were rated lower on (positive) emotional
valence than voluntary memories, Fs(1, 38) > 7.42; ps < 0.01; η2p
> 0.16. No significant group effect or interaction effect were
observed on any of these subjective ratings, ps > 0.13. Only
ratings of autobiographical me-ness tended to be lower in the
patients group, in comparison to the control group, F(1, 38) =

3.80; p= 0.097; η2p = 0.09.
For both involuntary and voluntary autobiographical

memories (respectively, n = 512 and n = 533), patient and
control groups did not differ with regard to the temporal
distribution of the memories, χ² < 3.10; ps > 0.38.

Content of involuntary and voluntary memories
Consistent with previous studies, a large majority of involuntary
and voluntary memories, above 74%, were related to mundane
daily life events, in both patient and control groups. Hence, we
decided to first compare the proportion of memories related
to mundane daily life events to the proportion of memories
related to other contents (i.e., all other content categories
grouped together), conducting Chi-square analyses separately
for involuntary and voluntary memories. The content of both
involuntary and voluntary memories did not differ between
patients and control participants, respectively, χ² = 2.94; n =

526; p = 0.23 and χ² = 6.49; n = 537; p = 0.48 (see Figure 2,
upper plots).

Afterwards, a second run of Chi-square analyses were
conducted to analyze the distribution of other content categories
across groups, for involuntary and voluntary memories
separately. The content of autobiographical memories did not
differ significantly across groups, for involuntary recall, χ² =

13.12; n = 137; p = 0.11, or for voluntary recall, χ² = 4.30; n =

129; p= 0.12 (see Figure 2, lower plots).

Discussion
The aim of Study 1 was to examine involuntary autobiographical
memories of patients with schizophrenia as they spontaneously
occur in the course of everyday life. The diary method, used in
this study, enabled the collection of critical information about
the context in which involuntary memories and spontaneous
cognition arise in daily life of people with schizophrenia, which
no other method can supply.

With regard to the context in which involuntary
autobiographical memories occur, several group differences
were identified. First, in comparison to control participants,
patients tended to experience more involuntary memories when
their attention was diffuse, that is, when not engaged in a current
task. This result might be related to those of Elua et al. (18),
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FIGURE 2 | The upper plots show the frequencies of involuntary and voluntary autobiographical memories related to mundane daily life events or other categories of

event, in patients with schizophrenia and in control participants, in Study 1. The lower plots show the distribution of these other categories of event, across groups

and separately for involuntary and voluntary memories, in Study 1. Error bars represent standard errors.

who showed that patients with schizophrenia, just like control
participants, were more likely to report experiencing mind-pops
during fairly undemanding activities.

Second, involuntary autobiographical memories were mostly
triggered by external environmental cues in both groups, as
previously observed (1), but patients reported significantly fewer
external cues than controls. Moreover, internal cues (i.e., cues
that are only present in thought) tended to trigger involuntary
memories more frequently in the patient group, than in the
control group. This result might reflect patients’ hyper-reflexivity,
a symptom related to self-disorders in schizophrenia. The
hyper-reflexivity refers to an exaggerated self-consciousness,
a (fundamentally non-volitional) tendency to focus on inner
processes and phenomena that would normally be experienced
tacitly, making them explicit (40, 41).

The present diary study replicated some of the effects of
involuntary vs. voluntary retrieval on memory characteristics
(for mood impact and spontaneous rehearsal), reported in

the literature on non-clinical populations (3, 33, 42). These
observations confirm the diary protocol was an effective method
for collecting and differentiating between involuntary and
voluntary autobiographical memories, in the current sample of
individuals with schizophrenia and healthy controls.

Considering all memory measures included in Study 1, only
autobiographical me-ness tended to be lower in participants
with schizophrenia than in control participants, as previously
observed for sensory-cued (voluntary) autobiographical
memories (29). However, no other group or interaction
effects were observed on memory characteristics self-rated by
participants, contrary to what was observed in Allé et al. (30) for
contextual information and feeling of reliving. The absence of
such commonly observed differences [e.g., (28)] might be due to
the high dropout rate in the patient group, leading this group to
be overrepresented by well-functioning patients. This bias might
have attenuated differences between the memory characteristics
reported by patients vs. controls.
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Quite surprisingly, neither spontaneous rehearsal, nor
intrusiveness, nor feeling of control differed between the
schizophrenia and control groups. These results could simply
reflect the mundane nature of the reported memories in the
current study (as reflected in the content coding). Alternatively,
these results may reflect patients’ active attempt to avoid
memories that could be painful or uncomfortable, or their poorer
ability to report the most intrusive memories (considering that
they might not be able to adequately distinguish them from
hallucinations, due to metacognitive deficits).

Several limitations of Study 1 should be acknowledged. The
diary method did not allow any control over the type of
thought reported in the diary or the proper completion of the
questionnaires. Besides, the diary methodmight have been taxing
for participants, as it requires participants to recall the task
instructions and hold the memory in mind while they completed
the questionnaires.

Study 2 was undertaken to address limitations of Study 1
and replicate and extend its findings. First, the experimental
design of Study 2 reduced the cognitive effort required
to report involuntary memories, compared with the diary
procedure used in Study 1. The task composing Study 2 was
less demanding for participants in terms of motivation and
autonomy. Besides, the presence of the experimenter during
the task made possible a real-time control of the participants’
understanding and completion of the questionnaires. Second,
Study 2 also enabled to deepen the investigation of involuntary
autobiographical memories in schizophrenia, both in terms
of qualitative characteristics (including vividness, centrality,
emotional intensity, and spatio-temporal context) and conditions
in which they are elicited.

STUDY 2

Methods
Participants
Twenty-five outpatients with schizophrenia (seven women
and 18 men) from the Psychiatry Department of Strasbourg
University Hospitals (France) took part in the study, as well as a
group of 25 matched control participants (see Table 1). Patients’
and control participants’ recruitment was based on the same
criteria as in Study 1.

Design
The design was a 2 (Group: patients with schizophrenia vs.
control participants) ×2 (Retrieval: involuntary vs. voluntary)
mixed design with Retrieval as within-subject variables.

Materials
A computerized task was designed in E-Prime 2.0 Professional
(Psychology Software Tools), consisting of two distinct sessions:
the involuntary autobiographical memory elicitation and the
voluntary autobiographical memory collection.

Two series of words or phrases, previously recorded by the
experimenter and orally presented via a laptop, were used as
cues, either to elicit involuntary autobiographical memory in
Session 1 or to sample voluntary autobiographical memories

in Session 2. Each series of words were composed of 80
items, always presented in the same order, based on words
previously used by Berntsen (1) and included various semantic
categories (activities, objects, sensory experiences, generic—
non personal—themes, life themes, places, wordings, feelings).
The two series were randomly assigned to the involuntary vs.
voluntary memory sessions.

Procedure
Each participant was individually tested at the Psychiatry
Department of the University Hospital of Strasbourg, France.
The involuntary and voluntary memory sessions took place
at 2 different days (separated by a maximum of 7 days)
and were always administered in the same order to avoid
the contamination of the involuntary autobiographical
memory elicitation with the voluntary autobiographical
memory collection.

Participants were seated in front of the laptop displaying a
black screen. Each series of words or phrases was played aloud.

Involuntary autobiographical memory session
During the first session, participants were presented the series of
words (also referred as cues in the results section) played every
5 s, and were instructed to do nothing but listening carefully
to those words. If, at some point, they thought about a past
situation during the task, they had to press the spacebar to
interrupt the task. The button press aimed to record retrieval
time for each involuntary memory elicited. Immediately after
the task interruption, a written description of the memory was
collected, and the experimenter made sure that the spontaneous
thought reported was an actual memory and not another kind of
thoughts (i.e., general statement on his/her life, future projection,
prospective memory, etc.), by asking the following question: “Are
you reporting amemory of past situation you lived?” The number
of false alarms was recorded.

When 10 involuntary autobiographical memories had been
elicited, the audio-recorded reading of words was terminated.
Hence, the number of cues used to elicit the 10 involuntary
autobiographical memories varied according to participants’
proneness to experience involuntary memories. Participants self-
rated memory characteristics using 7-point Likert scales. Some
measures were common to Study 1 and additional measures
were included to assess vividness, emotional intensity, or context
[questions were derived ormodified from previous work; (43–45)
see Table 2].

Voluntary autobiographical memory session
The second session consisted of exactly the same setup, except
that participants were specifically asked to strategically retrieve
a memory in response to each word or phrase orally presented.
In this condition, the series of words was presented with a
60-s delay between each word, to give participant time to
think about a personal event and find a memory. Similar
to the first session, participants were told to immediately
report when they remembered a past event, by pressing the
spacebar. Once 10 voluntary memories were collected, the word
reading was stopped and participants were asked to answer
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the same questions as in the involuntary condition to assess
the characteristics of their voluntary autobiographical memories
(see Table 2).

Results
Protocol Completion
All participants (patients and controls) fully completed the
protocol. There is no dropout to report in Study 2.

Experimental Validity: Effects of Voluntary vs.

Involuntary Retrieval
We first checked whether the thoughts reported in involuntary
and voluntary conditions were actual autobiographical
memories. First, in the involuntary condition, the total number
of button presses (i.e., task interruptions to report a memory)
was recorded. The number of false alarm (i.e., pressing a button
to report a thought different from a memory) was compared
between both patient and control groups. Patients (M= 2.95; SD
= 3.43) committed more false alarms than control participants
(M= 1.08; SD= 1.70; t = 2.33; p= 0.02; d =−0.19).

In the voluntary condition, non-autobiographical memories
were counted from participants descriptions of their memories,
but other thought occurrence was extremely rare (1 for
1 patient and for 2 control participants), meaning that
participants successfully completed the voluntary condition of
the protocol.

Second, we examined how involuntary retrieval differs from
voluntary retrieval (see Table 4 for statistics). In order to validate
the new paradigm we developed, we needed to observe robust
differences between the two within-subjects conditions.

First, as expected, the retrieval time was significantly higher
in the voluntary condition, strongly supporting the distinction
between the two types of retrieval. Second, the number of
memories elicited was significantly higher in the voluntary
condition compared to the involuntary condition. Third, the
number of cues (i.e., words or phrases) necessary to elicit
autobiographical memories was significantly higher in the
involuntary condition than in the voluntary condition, reflecting
that involuntary memories required, on average, five times more
cues than voluntary memories. These findings are consistent with
previous work on involuntary vs. voluntary memories in healthy
individuals, using an experimental approach (46). Participants
also assessed their cognitive effort associated with memory
retrieval as being higher in the voluntary condition compared to
the involuntary condition.

Emotional intensity and spontaneous rehearsal were higher
in involuntary autobiographical memories in comparison to
voluntary autobiographical memories, Fs(1, 48) > 4.21; ps <

0.03; η
2
p > 0.08 (see Table 5), whereas the surprise effect

associated with retrieval did not differ between involuntary and
voluntary retrieval. In contrast, belief in occurrence was lower
in involuntary autobiographical memories in comparison to
voluntary autobiographical memories, F(1, 48) = 11.14; p = 0.01;
η
2
p = 0.20 (see Table 5).
Overall, these findings support the validity of the current

experimental paradigm by showing that this paradigm reliably
distinguished involuntary from voluntary memories. T
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TABLE 5 | The characteristics of involuntary and voluntary autobiographical memories in patients with schizophrenia and control participants in Study 2.

Patients with schizophrenia (n = 25) Control participants (n = 25) Statistics F(1,48)

Involuntary Voluntary Involuntary Voluntary Group Retrieval Interaction

M SD M SD M SD M SD F η
2
p F η

2
p F η

2
p

Common measures to Studies 1 & 2

Retention Time (years) 9.52 9.26 12.46 10.29 9.60 7.55 9.87 8.80 0.60 0.01 0.76 0.02 1.35 0.03

Me-ness* 6.65 0.65 6.53 0.67 6.86 0.26 6.68 0.67 1.59 0.03 3.02¤ 0.06 0.12 0.00

Spontaneous Rehearsal* 3.16 1.36 2.81 1.07 3.68 1.31 3.25 1.12 3.38¤ 0.07 6.34* 0.12 0.42 0.01

Visual Perspective* 2.87 1.14 2.78 1.31 2.67 1.18 2.40 1.25 0.85 0.02 1.67 0.03 0.45 0.01

Belief in Occurrence* 6.67 0.65 6.86 0.49 6.91 0.27 6.89 0.37 1.17 0.02 4.21* 0.08 6.43* 0.12

Emotional components

Emotional valence* 4.35 0.97 4.83 1.69 4.38 1.28 4.35 0.65 0.63 0.01 1.33 0.03 1.75 0.04

Negative mood impacta 0.10 0.16 0.13 0.18 0.15 0.18 0.12 0.10 0.28 0.01 0.05 0.00 1.56 0.03

No mood impacta 0.62 0.31 0.54 0.34 0.51 0.33 0.59 0.23 0.15 0.00 0.02 0.00 3.94¤ 0.08

Positive mood impacta 0.29 0.26 0.32 0.23 0.34 0.30 0.28 0.21 0.01 0.00 0.18 0.00 1.62 0.03

Physical reaction* 2.50 1.45 2.39 1.36 3.13 1.67 2.81 1.24 3.81¤ 0.08 1.15 0.03 0.43 0.01

Additional measures (Study 2)

Auditory vividness* 3.87 1.45 4.08 1.40 5.37 0.93 5.18 1.16 16.38*** 0.26 0.00 0.00 1.70 0.03

Visual vividness* 5.19 0.9 5.12 0.81 5.95 0.67 5.96 0.60 16.74*** 0.26 0.11 0.00 0.16 0.00

Emotional intensity* 3.80 1.30 3.62 1.34 4.22 1.33 3.44 1.00 0.14 0.00 11.14** 0.20 4.18* 0.08

Belief in accuracy* 6.61 0.66 6.65 0.59 6.88 0.37 6.79 0.56 1.9 0.04 0.19 0.00 1.14 0.02

Centrality* 3.39 1.45 3.48 1.32 2.66 1.16 2.68 1.17 5.48* 0.10 0.11 0.00 0.45 0.00

Temporal context* 5.19 1.04 5.14 1.14 5.93 0.89 5.77 0.71 7.92** 0.14 0.74 0.02 0.18 0.00

Scene/content questions

Personal location* 5.33 0.86 5.13 0.88 5.70 0.87 5.67 0.88 4.43* 0.09 0.86 0.02 0.51 0.01

Event content* 5.00 0.99 4.76 1.04 5.64 0.85 5.61 0.77 10.89** 0.19 1.05 0.02 0.54 0.01

Event layout* 4.63 1.10 4.37 1.06 5.30 0.89 5.36 0.86 10.29** 0.18 0.74 0.01 1.90 0.04

Setting name* 5.50 1.08 5.32 0.95 5.77 0.79 5.63 0.92 1.35 0.03 2.51 0.05 0.04 0.00

Setting layout* 5.03 1.12 5.03 1.01 5.35 0.95 5.48 1.03 1.90 0.04 0.38 0.01 0.41 0.01

*Ratings from 1 to 7; aProportion of memories. ¤p < 0.10; **p < 0.01; ***p < 0.001.
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FIGURE 3 | The plot shows the proportion of involuntary autobiographical memories triggered by each cue category in patients with schizophrenia and in control

participants, in Study 2. Error bars represent standard errors.

Effects of Patient vs. Control Group and Interaction

Effects

The conditions of elicitation of involuntary memories (see

Figure 3)
The category of memory triggers (i.e., activities, objects, sensory
experiences, generic—non-personal—themes, life themes, places,
wordings or feelings) did not differ between patient and control
groups, χ²= 10.35; n= 391; p= 0.17 (see Figure 3).

Self-rated qualitative characteristics of autobiographical

memory
We compared involuntary and voluntary autobiographical
memories in individuals with schizophrenia and control
participants using a series of two-by-two analyses of variance
with group (schizophrenia vs. control) as a between-subjects
variable and type of retrieval (involuntary vs. voluntary)
as a within-subjects variable (see Table 5). The dependent
variables were mean values, calculated across memories for each
participant, or (for mood impact) the proportion of memories
retrieved per participant.

However, we observed several main effects of group, showing
a pattern of lower ratings in the patient group, in comparison to
the control group, for auditory and visual vividness, Fs(1, 48) >

16.38; ps < 0.001; η2p > 0.26, temporal context, F(1, 48) = 7.92; p

= 0.007; η2p = 0.14, personal location, F(1, 48) = 4.43; p= 0.04; η2p
= 0.09, event content, F(1, 48) = 10.89; p = 0.002; η2p = 0.19, and

event layout, F(1, 48) = 10.29; p = 0.002; η2p = 0.18. Trends were
also observed for the frequency of spontaneous rehearsal and the
visual perspective, Fs(1, 48) > 3.38; ps< 0.07; η2p > 0.07. Centrality
of events was rated higher in patient group in comparison to
control group, F(1, 48) = 5.48; p= 0.02; η2p = 0.10.

Two significant interactions were observed between group
and type of retrieval for belief in occurrence and emotional
intensity, Fs(1, 48) > 4.18; ps < 0.04; η

2
p > 0.08. Post-hoc

analyses showed that patients’ involuntary memories were rated
as emotionally less intense than controls’ involuntary memories,
p < 0.001, whereas no difference was observed for voluntary
memories. The belief in occurrence was significantly lower for
patients’ involuntary autobiographical memories in comparison
to their voluntary memories, p = 0.002, whereas this difference
was not present in the control group.

In addition, a trend was observed for the proportion of
memories with no mood impact, F(1, 48) = 3.94; p = 0.053; η

2
p

= 0.08, reflecting that in the patient group the proportion of
memories with no mood impact was higher in the involuntary
condition in comparison to the voluntary condition, while the
reverse pattern being observed in the control group.

No group effect was observed on the retention time of the
autobiographical memories, F(1, 48) = 0.60; p= 0.44; η2p = 0.01.

Content of involuntary and voluntary memories
Similar to Study 1, we first compared the proportion of memories
related to mundane daily life events to the proportion of

Frontiers in Psychiatry | www.frontiersin.org 12 October 2020 | Volume 11 | Article 56718916

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Allé et al. Involuntary Autobiographical Remembering in Schizophrenia

FIGURE 4 | The upper plots show the frequencies of involuntary and voluntary autobiographical memories related to mundane daily life events or other categories of

event, in patients with schizophrenia and in control participants, in Study 2. The lower plots show the distribution of these other categories of event, across groups

and separately for involuntary and voluntary memories, in Study 2. Error bars represent standard errors. ¤p < 0.10; *p < 0.05; **p ≤ 0.01.

memories related to other contents (i.e., all other content
categories grouped together), conducting Chi-square analyses
separately for involuntary and voluntary autobiographical
memories. The content of both involuntary and voluntary
memories differed between patients and control participants,
respectively, χ² = 10.49; n = 383; p = 0.001 and χ²
= 7.14; n = 487; p = 0.007 (see Figure 4, upper plots),
reflecting that patients recorded more memories classified
as “other.”

Afterwards, a series of Chi-square analyses was conducted to
analyze the distribution of other content categories across groups,
for involuntary and voluntary memories separately (respectively,
n= 54 and n= 77).

With regard to involuntary autobiographical memory, the
thematic content of memories was highly similar between
patients and control participants, a comparison across all
event categories using Fisher’s exact test showed do significant
differences (all ps >0.10)

On contrary, the thematic content of voluntary
autobiographical memories differed between patient and
control groups for “major achievement” category, χ²= 4.16; n=

25; p = 0.04 and “death” category, χ² = 9.33; n = 14; p = 0.002,
which were less frequently observed in patients’ memories than
in controls’ memories. The other categories of thematic content
were similarly represented across groups; comparisons across all
event categories using Fisher’s exact test showed do significant
differences (all ps >0.10).

Discussion
Study 2 was conducted to further pursue the mechanisms
underlying the activation of involuntarymemories and to explore
other qualitative characteristics of involuntary memories in
schizophrenia, using an experimental paradigm. Importantly,
the new experimental set-up showed to be efficient in eliciting
involuntary memories and distinguishing them from voluntary
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memories, and thereby provided a methodological advancement
to address limitations observed in Study 1.

Study 2 replicated and extended the findings of Study 1.
First, similarly to Study 1 results, Study 2 showed no significant
group differences on me-ness, spontaneous rehearsal, visual
perspective, emotional component, and on memories content—
the majority referring to mundane, daily life events, in both
patient and control groups.

Second, with regard to the mechanisms of memories
activation, the experimental setup of Study 2 allowed us to
observe that patients with schizophrenia reported involuntary
autobiographical memories more frequently than control
participants, using overall fewer cues. In other words, involuntary
autobiographical memories, but not their voluntary counterpart,
were more easily triggered in the patient group, compared to the
control group. This may reflect patients’ sensitivity to triggers,
and their specific proneness to involuntary autobiographical
memories. These results can be related to those of Study 1
showing that patients had difficulties identifying memories’
triggers, probably reflecting an overwhelming sensitivity
to triggers.

In addition to their involuntary memory proneness, patients
with schizophrenia reported significantly more other types of
thoughts in the involuntary condition, compared to controls
and to the voluntary condition. This finding likely reflects
patients’ difficulties in scanning and monitoring their stream
of consciousness in order to report only involuntary memories
(and not spontaneous future projections, personal reflections or
prospective memories, for instance), as instructed. This relates
to patients’ metacognitive deficits (47–50) or internal source-
monitoring deficits (51), that is, their poorer ability to distinguish
between different internal sources of mental representation, such
as memories from imagined events (52, 53).

These results are in agreement with research on thought
disorders in schizophrenia, showing higher semantic association
(54, 55), more frequent cognitive intrusions (16), and more
frequent semantic mind-pops (17, 18) in schizophrenia patients,
in comparison to control groups.

Going further, the new measures added to Study 2 showed
significant group differences, reflecting that patients’ memories
(both involuntary and voluntary) were less vivid, had less spatial
and temporal context information, but were rated as more
central to identity than those of controls. No interaction effects
were observed on those variables, meaning that involuntary and
voluntary autobiographical memories were similarly impaired
in terms of vividness and scene measures, but enhanced with
regard to their centrality. The findings on impaired vividness
and contextual information are in full agreement with existing
literature on voluntary [e.g., (28, 34, 35)] and involuntary (30)
autobiographical memory in schizophrenia.

Nonetheless, the higher centrality of autobiographical
memory in the patient group contradicts previous results
showing no differences between patients and control participants
regarding centrality for very important personal events
(56), or studies showing a deficit in self-integration of
important autobiographical memories in schizophrenia (56–58).
Surprisingly, in the current study, while most of the reported

memories were related to mundane events in both groups
(see content coding), and not particularly emotional, patients
attributed a higher degree of centrality to their memories in
comparison to control participants. This finding is consistent
with an enhanced self-focus observed in most clinical disorders
(59). In addition, the higher centrality of autobiographical
memories in the patient group, in spite of their mundane
content, could relate to the assignment of inappropriate salience
usually observed in schizophrenia, leading certain precepts and
ideas to be assigned an exaggerated importance [for a review see
(60)]. The aberrant salience to non-relevant stimuli has been
thought to relate to difficulties in differentiating self-relevant
from self-irrelevant information, which might be explained
by dysfunctional self-referential processes (61). Therefore,
impairment in self-referential processes in schizophrenia might
explain the higher centrality of patients’ memories in comparison
to controls.

Two significant interactions between group and type
of retrieval were observed in Study 2. First, involuntary
autobiographical memories were emotionally more intense than
their voluntary counterpart in the control group, which is in line
with some previous findings (62, 63), whereas this difference was
not significant in the patient group.

Second, a significant interaction was also observed for belief in
occurrence, showing that patients’ involuntary autobiographical
memories were associated with a lower belief in occurrence in
comparison to their voluntary memories, whereas no differences
were observed in the control group. Because involuntary
memories are unintentional and uncontrolled, information about
the cognitive operations necessary to reconstruct these memories
are lacking, potentially making them less easily recognized as
self-generated memories (64). In addition, patients’ internal
source monitoring deficit affects their ability to distinguish
reality (e.g., memories of past events) from imagination (e.g.,
future projection), which might impact even more severely their
involuntary autobiographical memories, compared to voluntary
autobiographical memories.

General Discussion
Studies 1 and 2 were undertaken to explore involuntary
remembering in schizophrenia and the conditions in which it
occurs in those patients, both in daily life and in an experimental
context. Studies 1 and 2 assessed similar characteristics of
autobiographical memories but were also designed to investigate
different aspects of involuntary remembering in schizophrenia.
Study 1 provided information on involuntary remembering
in patients’ daily life, while Study 2 allowed us to measure
quantitative parameters of involuntary retrieval, not accessible
with a diary method (e.g., the retrieval time or the propensity
to experience involuntary memories in response to experimenter
generated cues).

Studies 1 and 2 provided a body of convergent evidence
on the mechanisms underlying the activation of involuntary
autobiographical memories in schizophrenia. Patients with
schizophrenia were more prone to experience involuntary
autobiographical memories and more sensitive to triggers
(Study 2). In particular, they seemed to be more sensitive to
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internal cues than controls (Study 1). The higher proneness to
experiencing involuntary autobiographical memory in patients
might be caused by deficits in intentional inhibition, which are
well-described in schizophrenia (65, 66), making spontaneous
memories difficult to control and avoid.

The findings from both studies might be related to
patients’ impairments in self-reflective processes (including
metacognition, self-referential, and internal source-monitoring).
More precisely, patients’ difficulties with identifying their
involuntary memories per se (Study 2) are likely to be caused
by patients’ metacognitive deficits (47–50). The lower proportion
of external cues and higher proportion of internal cues in the
patient group, compared to the control group in Study 1, might
be related to an aberrant salience of inner stimuli (40, 41).
Relatedly, despite the mundane nature of both patients and
controls’ involuntary memories, patients rated their memories as
being more central to their identity in comparison to controls,
thus allocating a higher salience to their mental events. Together,
these findings might reflect deficits in self-referential processes
in schizophrenia. Finally, patients’ involuntary autobiographical
memories were associated with a lower belief in occurrence,
compared to their voluntary memories and compared to both
involuntary and voluntary memories in the control group,
possibly reflecting source monitoring disorders in schizophrenia.
All together, these results suggest that self-disorders may alter
how patients involuntarily remember personal events and the
associated experience of control.

To sum up, the difficulty of patients in identifying their mental
states and thoughts, associated with a lack of cognitive control,
could make themmore sensitive to triggers (in particular internal
triggers) that elicit involuntary autobiographical memories.
Hence, patients’ involuntary memories, mostly related to
mundane events with low emotional load, are experienced
more frequently. Besides, although involuntary and voluntary
memories were vague, poorly contextualized and associated with
a lower belief in occurrence, patients considered them as more
central to the self.

Recent works highlighted the relationship between
involuntary autobiographical memory and hallucination within
the psychosis continuum including people with schizophrenia
(26, 27). Hallucinations are characterized by a failure of self-
recognition leading to the externalization of self-generated
events [for a review see (67)]. Among the various candidates
thought to explain hallucinations (inner speech, semantic
mind-pops, memory, etc.), memories of personal events have
the potential to account for the wide phenomenological diversity
of hallucinations in schizophrenia as ∼60% of patients also
report non-verbal hallucinations (i.e., not voices), such as
environmental noises or animal sounds, in addition to regular
verbal hallucinations (68, 69). Moreover, a majority of patients
report to know the identity of their voices, and about half
agree with the idea that the content of their voices could be the
reproduction of speech that they have heard in the past (70).

Although indirectly and speculatively, the present
studies on involuntary remembering in patients with
schizophrenia provided new evidence suggesting parallels
between hallucination and involuntary autobiographical

memories [see also (26)]. Concerning the conditions in which
involuntary memories occur, we showed that, similarly to
hallucinations (68, 71), they were more likely to pop-up during
diffuse attentional states (Study 1). Besides, we observed that
patients’ involuntary autobiographical remembering was also
characterized by a deficit of self-reflective processes (impaired
triggers identification and more internal triggers in Study 1, and
impaired involuntary autobiographical memories identification,
higher centrality and lower belief in occurrence in Study 2).

With regard to the emotional component of autobiographical
memory, results were mixed. No differences were observed
between groups, in terms of emotional valence or mood impact,
in any of the two studies. However, in Study 2, patients’ memories
tended to be less associated with physical reaction or mood
impact, than did memories of controls, but these tendencies were
not seen in Study 1. Finally, emotional intensity was similar in
patients’ involuntary and voluntary autobiographical memories,
whereas the control group’s involuntary autobiographical
memories were more emotionally intense, in comparison to their
voluntary autobiographical memories. This result differs from
previous findings, showing higher emotional intensity associated
with involuntary autobiographical memories of individuals
with attenuated psychotic symptoms (26, 27) and also higher
proportion of trauma-related involuntary memories in the
psychosis continuum (26). However, these prior studies focused
only on examples of selected involuntary autobiographical
memories that were retrospectively rated, which may have
led to a biased collection of salient involuntary memories.
On the contrary, words or phrases describing everyday life
activities and objects were used in the present study to trigger
involuntary memories, leading the memories to mostly refer to
mundane events.

These results agree with the mixed findings in the literature
on emotion and autobiographical memory in schizophrenia and
the difficulty to draw any firm conclusions with regard to the
emotional component of memory in schizophrenia [see (56,
57, 72–75)]. Future research on emotion and autobiographical
memory in schizophrenia could benefit from the use of objective
measures of physiological arousal [e.g., (76)] in patients, as these
measures have been shown to correlate to some extent with the
subjective ratings of emotion in the general population (77).

Studies 1 and 2 both share the limitation that only self-
reports were used to assess the qualitative characteristics of
autobiographical memories. Insofar as it is well-known that
patients also suffer from several impairments of awareness
of their own state and of insight [for a review see (78)],
the question of patients’ abilities to correctly self-assess and
report their mental experiences therefore remains. However,
in the present studies, we were primarily interested in the
contrast of the subjective experience of patients while they were
having involuntary vs. voluntary memories. Hence, capturing
the subjective experience, regardless of its objective accuracy,
is of prime importance with regard to patients’ clinical
symptoms, such as hallucinations. As a perspective, future
research should look at correlations between autobiographical
memory measures and cognitive functions in larger sample
of participants.
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In addition, the design of the present studies might not
have allowed us to capture distressing involuntary memories in
patients with schizophrenia whereas intrusive thoughts are well-
described in literature on thought disorders in schizophrenia
(15, 16). Further studies might specifically address stress-related
involuntary memories in schizophrenia.

In conclusion, the present studies investigated involuntary
remembering in schizophrenia using both a structured
diary methodology in participants’ everyday environments
and in an experimental method in a laboratory context.
The results demonstrated that both the conditions under
which involuntary memories occur, and the involuntary
remembering experience itself, are altered in schizophrenia.
Hence, involuntary autobiographical memory presents a
specific pattern of alterations in schizophrenia. Viewed
together, the findings suggest some parallels between
involuntary remembering in schizophrenia and patients’
hallucination. Future research should investigate the nature
of this relationship, focusing more specifically on distressing
involuntary autobiographical memories.
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INTRODUCTION

Chronic diseases do not only affect the body (Trusson et al., 2016). Research shows that when one
is delivered a diagnosis to manage over the course of future life, their self-concept is altered in two
main ways. First, one’s own body is felt as the source of danger, fear, and “betrayal”: interoceptive
sensations and pain once ignored or easily dismissed suddenly become salient and disruptive,
because they could be related to threats to one’s own life and safety (Harris et al., 2017). For example,
women who have fought breast cancer could find themselves performing “checking behaviors” (i.e.,
touching sensitive areas of their own bodies looking for nodules or anomalies) compulsively over a
typical day (McGinty et al., 2016).

Second, one’s own identity should be reframed as that of a patient, with notable consequences
on everyday life activities, self-management and lifestyle (McGannon et al., 2016; Sebri et al.,
2019). For example, one should rethink everyday activities and expectations for the future, taking
health management into account. Breast cancer survivors deal with the implications of their
changed self-identity (e.g., the perception of being healthy women, empowered survivors, or
women at risk) (Gibson et al., 2014, 2015). The illness experience may disrupt people’s lives,
for example in terms of relationships, priorities, sense of time, and values (Marzorati et al.,
2017). Moreover, treatments (e.g., chemotherapy, hormonotherapy, radiation therapy, surgery)
lead to notable physical outcomes such as breast removal, skin discoloration, hair loss, and
sexual dysfunctions and to distortions in body image as a consequence (Triberti et al., 2019b).
Such outcomes lead to modification of both self-narrative and bodily self-representations (Serletti
et al., 2011; Yang et al., 2017). This way, one’s identity as a woman is affected by storylines
articulated around the relationship between self-representations and autobiographical memories
as a patient and/or a survivor (Conway and Pleydell-Pearce, 2000; McGannon and Spence, 2010,
2012; Nieto et al., 2019).

This closely-knit and reciprocal interconnection between the Self and autobiographical
memories is conceptualized as the Self-Memory System (SMS) (Conway, 2005), a process with
long-lasting effects on individuals’ attitude and behaviors (Giffard et al., 2013; Morel et al., 2015).
The Self modulates the access to long-term knowledge (Conway, 2005) influencing mood states
and meaning making of life events (Henry et al., 2010; Vos, 2015; Franco et al., 2017). For this
reason, the flexibility of SMS is essential to reach individual goals of emotion regulation in an
appropriate and calibrated manner thanks to the healthy association between self-representations
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and autobiographical memory (especially the self-defining ones)
(Josephson et al., 1996). Indeed, Self-defining memories are a
specific type of autobiographical memory that is characterized
by vividness, affective intensity, linkage to similar memories,
high level of rehearsal, and connection to concern or unresolved
conflict (Singer and Moffitt, 1991–1992; Singer and Salovey,
1993). The inability to experience a correspondence between
self-representations, autobiographical memories and real-life
experiences leads to the destruction of any delineated sense of
Self (Conway et al., 2004).

THE SELF-MEMORY SYSTEM IN BREAST
CANCER PATIENTS

The experience of breast cancer has important consequences on
mental health, many of them mediated by the alterations within
the SMS. Literature shows high levels of anxiety, depression,
and distress until some years after acute treatments (Woertman
and Van den Brink, 2012) as well as possible general symptoms
of psychopathology (Burgess et al., 2005; Gandubert et al.,
2009). Up to one third of breast cancer patients may suffer
from psychological adjustment due to surgery and adverse
effects of adjuvant cancer treatments (Fafouti et al., 2010). For
example, Nieto et al. (2019) underline that intrusive memories
of cancer experiences and avoidance related to such events
are associated with autobiographical memory issues, that is a
feature of depressive thinking. This suggests that the experience
of disease and treatments may give rise to psychopathological
outcomes such as depression, anxiety, intense feeling of worry,
and stress linked to emotional turmoil (Hamer et al., 2009;
Lucchiari et al., 2016) associated with illness self-schemas. These
illness-related events affect memory because illness-relevant
information becomes more salient and accessible than others
(Clemmey and Nicassio, 1997), for example greater identification
as a cancer survivor as well as recent cancer treatment
contribute to predict maladaptive autobiographical thinking
processes (Sansom-Daly et al., 2018). Moreover, in chronic
illness, the self-schemas constantly influence the organization
of symptoms perception and behaviors by affecting the general
patient’s psychological well-being. On the contrary, illness self-
schemas in acute illness (e.g., upset stomach or headache)
are activated temporarily by the occurrence of time-limited
conditions (Clemmey and Nicassio, 1997).

We argue that breast cancer survivors have to deal with a
renovated overall Self with the integration of self-representations
based on the autobiographical memory of the oncological
experience. This added self-representation, an “Injured Self,”
involves all breast cancer patients and their long-term Self that
is interconnected with the episodic memory system (Conway,
2005). In a breast cancer experience especially, individuals who
identify themselves with illness-schemas behave in a manner
consistent with this self-definition (Clemmey and Nicassio,
1997). As a consequence, women after breast cancer have to
recognize and manage a new self-representation that affects their
attitudes and behaviors by specific emotions and with possible
psychopathological outcomes. Specifically, according to Giffard

et al. (2013), even experience-specific self-representations are
associated with the “working self ” or the ongoing expression
of one’s own identity in actions and behavior. The working
self and working memory are interdependent with one another,
and the former is strictly related to values, aims, beliefs, and
desires as well (Giffard et al., 2013). In this sense, the Injured
self could be “added” to that self-representation that actively
influences everyday life decisions and activity, in an event that
should be considered critical in memory formation (Zacks et al.,
2001). For example, a patient may abandon an activity she likes
just because she considers herself weak and ill. However, an
Injured Self could lead to self-discrepancy phenomena. The self-
discrepancy theory by Higgins (1987) suggests that there may be
discrepancy among multiple self-representations. The higher the
discrepancy is, the higher mood diseases and psychopathological
outcomes may emerge. This theory is supported by large
evidence in breast cancer patients and survivors; breast cancer
treatments can increase the discrepancy between how one
actually is and how one would like to be and appear, as
it emerged from a research where breast cancer survivors
were invited to create digital avatars to represent themselves
(Triberti et al., 2019a).

Breast cancer patients and survivors need to integrate various
self-schemas into a coherent one. For this aim, the episodic
memory system provides input to the working self and includes
some knowledge in autobiographical memory influenced by
goal-relevance (Conway, 2005). This way, the working self is
particularly important to create appropriate images of the Self
following the self-coherence request (Markus and Nurius, 1986).
During memory construction, the working self is indeed the
moderator between the demands of memory (that corresponds
to reality and actual experiences) and coherence (memory that
should be consistent with one’s current self-images, beliefs, and
aims) (Conway et al., 2004).

THE MAIN CONSEQUENCES OF THE
INJURED SELF

We maintain that six areas relevant to health and mental health
management are affected by an Injured Self representation (see
Table 1):

- adherence to treatments: the current literature evidences the
relevance of patients’ active role in their own care and
treatment (Kondylakis et al., 2017). Patient adherence to
prescribed intervention can be influenced by the type of
physical intervention proposed (Condorelli and Vaz-Luis,
2018) and by individual characteristics (Castellano-Tejedor
et al., 2015). For example, depressed patients lack engagement
in health behaviors (Kaplan et al., 2010). Similarly, a self-
representation rich in negative mood states as the Injured Self
in oncological patients may lead people to not accept this new
role removing the idea of being patients and consequently to
adhere to treatments in a passive and lacking manner, which
would be evident when they struggle or refrain from actively
taking decisions;
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TABLE 1 | Injured Self’s features and their consequences for mental health and health management.

The Injured Self’s features Consequences Therapeutic aims

Adherence See themselves only as patients without

autonomy

- Rejection of oncological treatments;

- Accept treatments passively

Positive adherence to treatments as personal

choice

Future Perception of hopelessness and absence

of coping resources

- Lack of dreams and future projects Start to think to the future in terms of new

possibilities and challenges

Relations Fear of not being always self-sufficient - Stress the desire to show our healthy

physical and psychological status in front of

the others

Knowing one’s own limits; being autonomous

while recognizing to need care at the same

time

Emotions Anxiety, depression, and distress - Poor Quality of Life;

- Difficulties in emotion regulation

Balance among positive and negative

emotions by introspection with awareness for

inner feelings

Self Experience of self-fragmentation - Difficulties in the integration of the Injured

Self into the overall Self

Connect and integrate this new

self-representation; stress its positive

outcomes

- view on the future: patients with positive future representations
of themselves are more able to adopt adaptive coping styles
useful to face the disease (Zhang et al., 2010). Yet, breast
cancer patients may develop fear to think and dream about the
future, being focused on their self-representation as patients
only (Koch-Gallenkamp et al., 2016; Sansom-Daly et al., 2018).
This way, structured goal setting is seriously limited in patients
because of an overall perception of hopelessness grounded in
the self-representation;

- daily lifestyle and relationships: daily life requests changes
during oncological experience in terms of routine,
relationships, and the lack of independence (Jacobs et al.,
2018). As consequence, breast cancer patients and survivors
might remain trapped in the idea of being patients who are not
self-sufficient; on the contrary, they could want to demonstrate
their willingness to be healthy, stressing this aspect every day;

- emotion regulation: mood disorders (e.g., anxiety,
depression, and distress) are connected with impairments in
autobiographical memories and self-representations of breast
cancer patients and survivors (Giffard et al., 2013). Being
unaware of one’s own inner sensations and feeling decreases
the ability to attenuate emotional arousal leading to disrupted
self-regulation emotions (Herwig et al., 2010);

- coherence and flexibility of the overall Self : breakdown in life
continuity affects self-identity making the cancer event an
important part of self-representations (Cheung and Delfabbro,
2016). Identifying as a cancer patient or survivor can have
positive effects on both mental and physical well-being
whether integrated in a total and coherent idea of the Self.

To this end, literature reports both individual and group
psychological interventions to assess and face psychological
well-being in breast cancer patients and survivors. Nowadays,
many psychological interventions are based on the cognitive-
behavioral approach with added physical exercises (Fong
et al., 2012; Benton et al., 2014) and arts/dancing therapies
(Björneklett et al., 2013). We argue to propose structured
psychological intervention able to face with the interconnection
of autobiographical memories and self-representation over breast
cancer experience specifically. Furthermore, studies suggest
that the various vulnerabilities of a breast cancer survivor

should be followed up by mental health professionals to
recognize and timely treat any mental disease that may
appear (Fafouti et al., 2010).

CONCLUSIONS

The experience of chronic illness may affect one’s own self-
representation deeply. Not only should self-representations
suddenly include features such as being a patient, weak and
frail, and in constant need of support, but also the Self-Memory
System is threatened by signals coming from interoceptive and
exteroceptive perception of the body (e.g., internal feelings
or seeing oneself in the mirror). Furthermore, prospective
thinking and goal setting, abilities necessary for imagining
and pursuing one’s own personal future, are severely altered.
Breast cancer is a disease and illness where such process is
particularly evident, since patients are affected by “injuries” to
the self even after they received successful treatment. Indeed,
treatments themselves may bring about notable consequences
for quality of life and self-perception. The present study aimed
at describing how an “Injured Self ” develops in breast cancer
patients as illness representation and its consequences on
perceptions, emotions, and adherence to treatments. According
to literature, several daily difficulties could be associated with
the Injured Self in terms of psychopathological outcomes and
experience of self-fragmentation with negative influences on
behaviors. Psychological interventions should aim to reintegrate
self-coherence working also on the Injured Self in reference
to time of appearance, one’s individual changes, and the
overall and subjective interpretation of the events. For example,
literature reports on the efficacy of life review therapy in
cancer patients, based on supporting the patients to retrieve
positive memories, re-evaluate life events, and re-construct
patients’ life narrative (Kleijn et al., 2018). Future research
should still explore what are the other characteristics associated
with chronic illness-related alterations to the self as well as
the appropriate psychological treatment. It is also possible that
such concept could be adapted to other chronic pathological
conditions, focusing on the specificities of any disease in terms of
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experience, salient memory, and continual construction of one’s
own self-representation.
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Chronic pain is associated with high levels of mental health issues and alterations
in cognitive processing. Cognitive-behavioral models illustrate the role of memory
alterations (e.g., autobiographical memory and future thinking) in the development and
maintenance of chronic pain as well as in mental health disorders which frequently co-
occur with chronic pain (e.g., anxiety and mood disorders). This study aims to expand
our understanding of specific cognitive mechanisms underlying chronic pain which may
in turn shed light on cognitive processes underlying pain-related psychological distress.
Individuals (N = 84) who reported a history of chronic pain and individuals who reported
no history of chronic pain (N = 102) were recruited from MTurk to complete an online
survey including standardized measures of anxiety and depression and two sentence
completion tasks that assessed autobiographical memory and future thinking specificity
and content. Chi square analyses revealed that participants who endorsed experiencing
chronic pain were significantly more likely to recall at least one painful and negative
event and to imagine at least one anticipated painful event in their future. Two ANCOVAs
were performed to examine the degree to which chronic pain endorsement influenced
specificity in memory and future imagining. Individuals with a history of chronic pain
and higher levels of depression symptom severity generated autobiographical memories
with significantly less specificity; whereas, individuals with a history of chronic pain also
generated future autobiographical events with significantly less specificity. In addition,
individuals with a history of chronic pain were more likely to generate episodes related
to pain when asked to recall the past or imagine the future. Further research is needed
to improve our understanding of the etiology of autobiographical memory and future
thinking specificity and content in the pathogenesis of mental health conditions in the
context of chronic pain.

Keywords: autobiographical memory, chronic pain, future thinking, mental health, cognition

INTRODUCTION

It is now widely recognized that chronic pain is a global health concern diminishing the wellbeing
and functioning of diverse populations. According to the Center for Disease Control’s (CDC’s)
analysis of 2016 National Health Interview Survey (NHIS) data, an estimated 20.4% of U.S. adults
had chronic pain. Chronic pain places considerable stress on individuals and families and it is a

Frontiers in Psychology | www.frontiersin.org 1 January 2021 | Volume 11 | Article 62418728

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2020.624187
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fpsyg.2020.624187
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2020.624187&domain=pdf&date_stamp=2021-01-12
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.624187/full
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-624187 January 5, 2021 Time: 10:46 # 2

Quenstedt et al. Autobiographical Memory and Chronic Pain

major economic burden to healthcare systems and employers
(Dahlhamer et al., 2018). In recent years, a variety of treatments
have shown promise in reducing pain severity and subjective
distress. In particular, cognitive-behavioral therapy (CBT) has
been increasingly employed to help support patients with
chronic pain. Clinical trials have indicated that CBT alone or
in conjunction with pharmacological interventions have been
shown to reduce pain and pain-related distress (Hoffman et al.,
2007). CBT appears also has been shown improve quality of
life and activities of daily living among diverse forms of pain,
including headache, facial pain, and fibromyalgia (Morley et al.,
1999; Hoffman et al., 2007; Wetherell et al., 2011). However,
many treatment-seeking individuals fail to benefit from available
therapeutic interventions (Turk et al., 2011). Untreated or
poorly treated chronic pain has been associated with a wide
range of negative outcomes, including overall poor health,
functional impairment, and lower levels of quality of life (Phillips,
2009; Prefontaine and Rochette, 2013). Research aimed at the
characterization and identification of mechanisms associated
with chronic pain may help to better elucidate the syndrome and
consequently inform effective treatments.

Although chronic pain is a complex syndrome with many
potential therapeutic targets, growing evidence suggests that
chronic pain is linked with impairments in a number of cognitive
domains (McCracken and Iverson, 2001; Moriarty et al., 2011).
Strategies designed to help improve cognitive functioning may
in turn help to reduce chronic pain symptoms and symptom
burden (Hart et al., 2003; Moriarty et al., 2011). Additionally,
there is robust evidence indicating high levels of co-occurring
mental health disorders among individuals who experience
chronic pain. That is, individuals with chronic pain are more
likely to experience anxiety, mood, and substance use disorders
(Rosenblum et al., 2003; Barry et al., 2009). Pain severity and
distress have also been found to exacerbate the severity (Bair
et al., 2003) and course of psychiatric symptoms. As such,
treatments for chronic pain often incorporate pharmacological
and cognitive-behavioral approaches (Turk et al., 2008).

Therefore, individuals with chronic pain may exhibit cognitive
alterations similar to those observed across a range of commonly
co-occurring mental health disorders. Autobiographical memory
is one aspect of cognitive functioning that is frequently altered
in individuals with depression (MDD) and in posttraumatic
stress disorder (PTSD). Autobiographical memories refer to a
class of long-term memories comprised of episodic and semantic
content related to one’s personal life story and self-narrative
(Rubin, 1998; Conway and Pleydell-Pearce, 2000). Considerable
work has found that the ability to recall specific moments from
one’s life plays an important role in maintaining a sense of
self-continuity and wellbeing (Addis and Tippett, 2008; Bluck
and Liao, 2013), facilitates decision making, and fosters social
relationships (Bluck et al., 2005). In clinical populations, and in
particular in MDD and PTSD, individuals demonstrate difficulty
recalling distinct autobiographical memories, a phenomenon
referred to as overgeneralized autobiographical memory (OGM;
for a review see Moore and Zoellner, 2007). For example, in
many studies examining autobiographical memory in people
suffering from affective disorders, individuals with MDD or

PTSD are more likely to generate memories that take place
over several days or that reference repeated events when
compared to healthy individuals (Moore and Zoellner, 2007;
Williams et al., 2007; Sumner et al., 2010; Lapidow and
Brown, 2016). Difficulties in retrieving specific autobiographical
memories has also been identified as a risk factor for
MDD and PTSD (Moore and Zoellner, 2007; Sumner, 2012).
More recently, training programs for memory specificity
have emerged confirming that with practice, individuals can
increase their autobiographical memory specificity, which in
turn, appears to lead to a reduction in psychiatric symptoms
(Neshat-Doost et al., 2013).

In line with theoretical models of autobiographical memory
which propose that individuals often reconstruct memories to
align with current self-views and future goals (Conway and
Pleydell-Pearce, 2000), a number of studies have also found
that individuals with mental health disorders are more likely
to generate autobiographical memory content that reflects the
presence of their symptoms. For example, combat veterans with
PTSD, compared to those without PTSD, were more likely
to recall memories associated with war (Brown et al., 2012),
and individuals with prolonged grief were more likely to recall
memories of their lost loved one (Maccallum and Bryant, 2008).

In addition to the alterations in specificity and content
found in cases of MDD and PTSD, there is now evidence
that these same biases are also found when individuals are
asked to imagine the future. Converging findings from brain
imaging studies, basic behavioral, and clinical research has
found that the processes and brain structures that support the
retrieval of autobiographical memories overlaps considerably
with how one constructs imagined future autobiographical
events (Schacter et al., 2007; Botzung et al., 2008; Addis
et al., 2009; D’Argembeau, 2012; Benoit and Schacter, 2015).
According to the constructive episodic simulation hypothesis,
despite human memory being highly error prone, the flexible
and malleable system may facilitate the cognitive capacity to
recombine elements from the past in order to simulate and
pre-experience anticipated future events (Schacter and Addis,
2007). Like autobiographical memory, the ability to imagine
future events has been proposed to support a wide range
of functions that underlie wellbeing (Williams et al., 2007).
Furthermore, studies involving participants with MDD and
PTSD found similar autobiographical memory specificity and
content alterations in autobiographical memories and imagined
future events (Williams et al., 2007).

Less is known about the characteristics and content of
autobiographical memory and future imagined events in chronic
pain. Early research on the subject found that acute symptoms
of pain combined with negative mood led to impaired
autobiographical retrieval (Eich et al., 1990; Bryant, 1993).
Studies with individuals experiencing chronic pain have also
found alterations in autobiographical memory specificity and
content; however, these findings are inconsistent. Liu et al.
(2014) found that individuals with chronic pain were more likely
to recall overgeneralized autobiographical memories and took
longer to recall memories than control participants. In contrast,
in a sample of individuals with trauma exposure and chronic
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pain, neither pain severity nor PTSD diagnosis were related
to autobiographical memory specificity. Yet, PTSD and pain
intensity were related to content, as they were more likely to
recall more negatively valenced events (Siqveland et al., 2019).
Other studies have demonstrated a link between chronic pain and
the recall of more negative memories (Bryant, 1993; Wright and
Morley, 1995; Meyer et al., 2015). Unlike, Liu et al. (2014), one
study with a small sample of individuals with and without chronic
pain found that individuals with chronic pain generated pain
memories faster than non-pain memories, suggesting that these
memories may be more accessible for those experiencing chronic
pain (Wright and Morley, 1995). In addition to the relative dearth
of research and inconsistent findings pertaining to the role of
autobiographical memory in chronic pain, to our knowledge,
no studies have examined how individuals with chronic pain
imagine the future.

Despite some of the inconsistences in retrieval latency, overall,
these findings indicate that individuals with chronic pain are
more likely to recall overgeneralized memories as well as
memories comprised of negative or pain-related content. It would
be expected, given the common underlying brain processes, that
if alterations in specificity, content and valence were present for
autobiographical memories, the same patterns should be present
for imagined future events. If found that individuals with chronic
pain are more likely to imagine less specific and more negatively
valenced, pain-related autobiographical future events, future-
oriented cognitions may represent a previously undetected
mechanism underlying the development and maintenance of the
disorder and a promising entry point for intervention.

There were several aims for this study. First, we sought to
examine if those with and without self-reported chronic pain
differed in autobiographical memory specificity. Second, the
content of autobiographical memories was analyzed to identify
potential differences in valence and pain-related content. Third,
the specificity and content were examined to ascertain whether
potential group differences in specificity and content were found
in imagined future events.

MATERIALS AND METHODS

Participants
A total of 198 individuals between the ages of 18 to 65
participated in the study. Advertising for the study indicated
for participants with and without symptoms of chronic
pain. Participants were recruited from Amazon Mechanical
Turk (MTurk) and completed the web-based survey on the
online platform Qualtrics. This online labor forum is a well-
established marketplace for psychological data collection, in
which Human Intelligence Tasks (HITs) can be posted by
researchers and accessed by individuals who meet specific
recruitment parameters (Shapiro et al., 2013). MTurk workers
were required to be at a Master’s level (i.e., MTurk workers
who demonstrate a high degree of accuracy across a variety
of Requesters) and who have also received a 97% approval
rating. Only MTurk workers who met these qualifications
had access to the survey link. Following protocols employed
in similar research (Morasco et al., 2015), participants were

excluded from the survey if they self-reported current thoughts
of suicidality or other severe mental health disorders such
as Bipolar Disorder or Schizophrenia. Individuals were also
excluded if they reported a history of head trauma, a history of
a neurological disorder, cancer, epilepsy, multiple sclerosis, or
Parkinson’s disease. Individuals were required to have English
fluency and received $2.50 as compensation after completing the
survey. The study was conducted at the New School and was
approved by the New School University IRB board.

A total of 12 participants were removed for not completing
the study, failing to follow instructions, or for not meeting
the aforementioned criteria. A total of 186 participants (57.5%
female) completed the study and met all criteria for inclusion.
These participants ranged in age from 23 to 65 (M = 40.84;
SD = 10.09). Respondents were allocated into two separate groups
by answer the questions, “Are you currently diagnosed with
chronic pain?” If they responded “yes” (n = 84; 45.2%), they were
categorized a chronic pain participant, and if they responded
“no” (n = 102; 54.8%), they were placed in the non-chronic
pain group. Of those who endorsed experiencing chronic pain,
1 (1.2%) participant reported having chronic pain for 1 year or
less, 24 (28.6%) 1 to 3 years, 22 (26.2%) 4 to 5 years, 11 (13.1%)
6 to 8 years, 11 (13.1%) 9 to 12 years, and 15 (17.9%) more than
12 years.

Measures
Anxiety and Depression
Beck Anxiety Inventory (BAI, Beck and Steer, 1990) and Beck
Depression Inventory-II (BDI-II, Beck et al., 1996) were used
to assess anxiety and depression symptom severity, respectively.
The BAI asked participants to endorse how much they have
been bothered by symptoms of anxiety, such as an inability to
relax or feeling nervous or afraid. The BDI-II asked respondents
to endorse statements related to symptoms of depression such
as sadness, loss of pleasure, and guilty feelings. Scale scores
are a summation of all items with higher scores representing
more severe anxiety or depression. Both scales are 21 items in
length and displayed excellent reliability (BAI: α = 0.94; BDI-II:
α = 0.92).

Memory and Future Specificity
Sentence completion tasks were used to assess autobiographical
memory and future thinking specificity. The first of which,
“Sentence Completion for Events from the Past Test” (SCEPT),
was comprised of 11 sentence stems probing for past personal
experiences (Raes et al., 2007). The “Sentence Completion for
Events in the Future Test” (SCEFT) consists of nine sentence
stems probing for possible personal future events (Anderson
and Dewhurst, 2009). The prompts required participants to
generate a specific event they personally experienced in the
past or might experience in the future. In accordance with the
suggested guidelines from previous literature, responses were
coded for specificity (1 = specific, 0 = categoric, extended,
semantic associate, or no response, Chiu et al., 2019). The
scoring of the SCEPT and SCEFT was carried out by one
of the authors (SQ), blind to condition. Two additional
independent raters, blind to condition and the hypotheses of
the study, also coded 50% of the data (κ = 0.81). The number
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of specific responses was totaled to represent memory and
future specificity.

Pain-Related Content
Each response was evaluated for the presence of negative emotion
and pain-related content. If a participant recalled or imagined
a negative event in any of their memories, they were given an
overall score of 1; if none of their responses included a negative
event they were given an overall score of 0. Similarly, if the
participant recalled or imagined an event related to their pain,
they received a score of 1.

RESULTS

SPSS Version 26 (IBM Corp, 2019) was used for all analyses.
Descriptive statistics of measures along with t-tests assessing
variables by chronic pain endorsement can be found in Table 1.
Bivariate correlations of age, measures of specificity, and clinical
measures can be found in Table 2.

Demographics
Demographic and clinical measures are displayed in Table 1.
The groups did not differ in gender (p > 0.05), but the

TABLE 1 | Demographic and clinical characteristics of participants.

Variable Chronic pain
(N = 84)
M [%]

No chronic pain
(N = 102)

M [%]

p [X2]

Age 43.30 38.79 0.002

% Female [60.71%] [54.90%] [0.637]

BAI 15.18 9.79 0.003

BDI-II 12.96 8.59 0.003

Memory specificity 2.96 4.40 <0.001

Recalled at least 1 painful
memory

[27.38%] [11.76%] [7.35**]

Recalled at least 1 negative
memory

[85.71%] [73.53%] [4.13*]

Future specificity 1.49 2.83 <0.001

*p < 0.05; **p < 0.01.

TABLE 2 | Correlations among age and measures.

Measure 1 2 3 4

1. Age –

2. Anxiety −0.028 –

3. Depression −0.011 0.605*** –

4. Memory specificity 0.048 −0.272*** −0.366*** –

5. Future specificity −0.030 −0.161* −0.227** 0.568***

***Correlation is significant at the0.001 level (2-tailed).
**Correlation is significant at the0.01 level (2-tailed).
*Correlation is significant at the0.05 level (2-tailed).
Anxiety was measured by the Beck Anxiety Inventory (BAI). Depression was
measured by the Beck Depression Inventory-II (BDI-II). Memory specificity was
measured by the number of specific responses on the Sentence Complete for
Events from the Past Test. Future specificity was measured by the number of
specific responses on the Sentence Complete for Events in the Future Test.

group of individuals with a history of chronic pain were older
(MChronicPain = 43.30, MControl = 38.79, p < 0.01) and reported
higher scores on BDI-II (p < 0.01) and BAI (p < 0.01) than
non-chronic pain group.

Autobiographical Memory Specificity
Those with chronic pain generated less specific memories and
imagined less specific future events than their counterparts
without chronic pain (see Table 1). To further assess the degree
to which endorsing chronic pain influences memory specificity
and memory specificity, two analyses of covariance (ANCOVA)
were performed. The first model assessed memory specificity
on chronic pain while controlling for depression and anxiety.
Group membership (chronic pain versus no chronic pain) was
deviation coded and all prerequisite assumptions for ANCOVA
were met; Levene’s test of equality of error variances yielded
insignificant results (F1,184 = 2.186, p = 0.141). The ANCOVA
model (F3,182 = 15.149, p < 0.001; R2 = 0.200) revealed that group
membership (t = 3.751, p < 0.001; ηp

2 = 0.072) and depression
severity (t = −3.370, p < 0.01; ηp

2 = 0.059) were associated
with memory specificity while anxiety severity (t = −0.527,
p = 0.599; ηp

2 = 0.002) was not. These results suggest that
those with chronic pain recall less specific memories than those
without chronic pain.

Future Thinking Specificity
The second ANCOVA was identical to the first but instead of
memory specificity the dependent variable was future specificity.
This model was also significant (F3,182 = 13.710, p < 0.001;
R2 = 0.184) and found that group membership (t = 5.428,
p < 0.001; ηp

2 = 0.139) was associated with future specificity.
Depression (t = −1.802, p = 0.073; ηp

2 = 0.018) and anxiety
(t = 0.175, p = 0.861; ηp

2 < 0.001), however, were not significant
predictors of future specificity. It is important to note that
Levene’s test (F1,184 = 7.660, p < 0.01) was significant meaning
error variances were not equal across groups and main effects
should be interpreted with caution.

Autobiographical Memory and Future
Thinking Content
The proportion of participants who generated at least one pain-
related or negative event can be found in Table 1. A series of chi-
squared analyses revealed differences in the generation of content
when recalling and imagining personal events between those with
and without chronic pain. First, individuals with chronic pain
were more likely to recall at least one pain-related (X2 = 7.35,
p < 0.01) and negative memory (X2 = 4.13, p < 0.05) in response
to the stem-completion task. In fact, 27% of participants in the
chronic pain group recalled at least one painful memory and
86% recalled a negative memory; only 12% of those without
chronic pain recalled a pain-related memory and 74% recalled
a negative memory. Of those who recalled at least one painful
memory, chronic pain group members recalled a range of 1–7
painful memories (M = 1.78, SD = 1.38) as compared to a range
of 1-4 painful memories (M = 1.42, SD = 0.86) in the control
group (t = 0.81, p > 0.05). In addition, when asked to complete
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the future-oriented stems, individuals with chronic pain were
significantly more likely to imagine scenarios with pain-related
content (X2 = 15.39, p < 0.001) but no more likely to imagine
negative events (X2 = 1.06, p > 0.05). That is, 19% of participants
in the chronic pain group imagined a painful event while only 2%
of those without chronic pain imagined a painful event.

DISCUSSION

As hypothesized, in line with the bulk of previous research, this
study found that individuals with chronic pain demonstrated
alterations in autobiographical memory recall and future
event imagining. In line with previous research, respondents
with chronic pain showed a reduction in specificity when
remembering past personal memories and imagining anticipated
future events. Moreover, respondents with chronic pain also
exhibited differences in terms of the content comprising their
memories and future imaginings. That is, individuals with
chronic pain were more likely to recall pain-related memories
and anticipated future events compared to those without a history
of chronic pain.

These data converge with and extend previous research
on autobiographical cognitive process in relation to chronic
pain. First, the findings build on previous studies showing that
individuals with chronic pain tend to generate autobiographical
memories with less specificity (Liu et al., 2014). The findings
provide some support for the possibility that the link between
memory specificity and chronic pain may extend beyond
the clinical context. Whereas Liu et al. (2014) found an
association between chronic pain and less specificity in a sample
of individuals enrolled in outpatient care for chronic pain,
our participants were self-identified and were not necessarily
treatment seeking. Moreover, these results appear to show that
differences in specificity by group (chronic pain vs no-chronic
pain) may emerge when using neutral stem completions and not
just in response to using positive and negative cues as employed
in previous research (Liu et al., 2014).

The findings from this study are also consistent with now
a very robust body of research showing that autobiographical
memory processes, such as episodic specificity, overlap with
future thinking in healthy and clinical populations (Gamble et al.,
2019; Schacter and Addis, 2019). Future research may benefit
from examining whether enhancing specificity in the context
of a therapeutic intervention may in turn address some of the
pain-related challenges faced by this population. Given the high
comorbidity between chronic pain with mental health disorders,
and burgeoning research using autobiographical memory and
future thinking specificity training to reduce symptoms of
depression and improve positive affect (e.g., Neshat-Doost et al.,
2013; Hallford et al., 2019), it would be interesting to examine
whether increasing specificity can help reduce distress associated
with chronic pain.

In addition to specificity, the biases in content aligned with
previous research. The greater likelihood of generating a pain-
related memory is consistent with other studies showing that
people with chronic pain remember more negative content

(Bryant, 1993; Wright and Morley, 1995; Meyer et al., 2015;
Siqveland et al., 2019). Similar to prior specificity studies,
previous studies showing negative biases in memory content
have been found primarily in relation to positively and
negatively valenced cue-word tasks. This study used neutral
stem completions, and so further underscores the negative bias
associated with autobiographical memories generated among
individuals with chronic pain. Moreover, individuals with
chronic pain were more likely to recall and imagine pain-
related content. This appears to be line with cognitive models of
autobiographical memory which propose that autobiographical
memory is motivated to retrieve and reconstruct memories
in line with current self-views and future goals (Conway and
Pleydell-Pearce, 2000). Other studies with clinical disorders (e.g.,
complicated grief, PTSD) have shown similar findings, with
autobiographical memory and future thinking content reflecting
the current concerns of those individuals in the study (e.g.,
combat veterans with PTSD recalling and imagining events
associated with traumatic events, Maccallum and Bryant, 2008;
Brown et al., 2013). However, despite these observed biases, it
is important to note that the majority of personal memories
and future imaginings were not negative or pain-related. That is,
81% of the participants recalled no pain-related memories; only
12 of 186 (6%) participants recalled 2–7 pain-related memories.
Further, over 90% of the sample did not imagine a pain-related
event in their future. As such, future work with large samples will
help to better understand the extent to which individuals with or
without chronic pain generate negative or pain-related content
when recalling the past or imagining the future.

Also in line with previous research, respondents with chronic
pain reported higher levels of depression and anxiety symptoms
than healthy controls. Depression and anxiety were both
correlated with reduced specificity and appear to be factors
inhibiting the generation of specific memories and imagining of
specific future events. Individuals with chronic pain responded to
sentence prompts with less specificity for both past and imagined
future events. Both group membership (chronic pain versus
no chronic pain) and depression severity were associated with
impaired memory specificity; however, only chronic pain group
membership was associated with specificity in future imagining.
This hints that comorbid psychopathology is likely not the only
mediating factor between chronic pain and OGM. Cognitive
impairment (e.g., Moriarty et al., 2011; Liu et al., 2014), affective
processes (e.g., Koechlin et al., 2018), and executive functions
(Solberg Nes et al., 2009) associated with chronic pain may be
directly related to OGM and overgeneralized future imagining.
Future research could shed light on these potential mechanisms
by examining if cognitive and affective functioning in chronic
pain mediates the relationship between chronic pain status and
episodic past and future specificity.

Higher somatic burden (i.e., the cumulative experience of
and distress related to somatic symptoms such as pain) is
significantly associated with depression and anxiety (Gierk
et al., 2014). In a recent study, somatic burden was found to
partially mediate the relationship between PTSD and perception
of cognitive problems; whereas, no direct effect was found
between pain severity and perception of cognitive problems
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(Bartel et al., 2019). It seems plausible that there is a more
complexinteraction occurring between pain severity, the somatic
burden of pain, accompanying psychological distress (i.e., anxiety
and depression), and OGM which is worthy of investigation.
Future studies should consider including a measure of somatic
burden as well as pain severity.

Several limitations must be noted. The study was conducted
online with participants recruited from MTurk. Future work
would benefit from in-person experimental designs, such as the
inclusion of a pain induction paradigm to test the hypothesis
that individuals with chronic pain remember more negative
content and may imagine more negative and/or painful future
events, when in a painful state. Second, longitudinal studies
would also make it possible to examine the extent to which the
frequency of alterations in recall and future imagining over time
predicts other maladaptive cognitive processes associated with
anxiety and depression, e.g., rumination, functional avoidance,
and deficits in social problem solving (Bluck et al., 2005; Raes
et al., 2005; Williams et al., 2007). Third, the chronic pain
group was slightly older than the non-chronic pain group.
Given the potential role of age influencing memory specificity,
this should be examined in future work. In addition, type of
chronic pain was not assessed. Given the heterogeneity of chronic
pain conditions (e.g., lower-back, neck, etc.) future work would
benefit from exploring whether these biases vary by source of
pain. Moreover, the sentence-completion instruments chosen
for examining autobiographical memory and future thinking
specificity (SCEPT, SCEFT) were selected because of the online
format of the study. Yet, the psychometric properties of such
measures are less well known than other measures of specificity,
such as the Autobiographical Memory Test (AMT; Williams and
Broadbent, 1986), in which participants are asked to produce a
specific memory in response to positive and negative cue words
within a given time limit. Additional research employing other
autobiographical memory and future thinking tasks would be
important in the validation of these findings.

Importantly, the exact cognitive mechanisms underlying the
lack of specificity demonstrated in individuals with chronic
pain is yet to be explained. Additionally, future research should
examine the potential benefits of addressing future-oriented
cognitions in chronic pain as a treatment adjunct for individuals
presenting with anxiety or depression comorbid with chronic
pain. Furthermore, given the findings that OGM is a risk
factor for the onset and course of depression (Williams et al.,
2007; Sumner et al., 2010), treatments that target memory
specificity and future thinking (Erten and Brown, 2018) should
be investigated as an early intervention for those with chronic
pain in order to reduce the risk of developing a concurrent mood
disorder.
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Self-defining memories (SDMs) are touchstones in individuals’ narrative identity. This is 
the first SDM study to compare college students from the mainland People’s Republic of 
China (PRC) to American college students. It examined SDMs, Big Five personality traits, 
and memory function in 60 students from each country (n = 120). Participants rated their 
memories for affect, recall frequency, and importance. Chinese students recalled their 
most positively rated memories more frequently and with greater importance, while 
American students did not show this pattern. American students who scored higher in 
Openness were more likely to recall negative memories. Memory content coding revealed 
that Chinese students recalled significantly more guilt/shame events than American 
students. Further analysis indicated that these memories were particularly focused on 
academic performance and parental expectations. The discussion suggests that follow-up 
studies look at differing emotion regulation strategies in the two countries, as well as at 
how the two different educational systems are affecting late adolescent identity 
formation processes.

Keywords: self-defining memories, narrative identity, cross-cultural study, personality traits, memory functions

INTRODUCTION

Over the last 25  years, a body of research has emerged on “self-defining memories” (SDMs) 
as a distinct form of autobiographical memory (e.g., Singer and Salovey, 1993; Blagov and 
Singer, 2004; Sutin and Robins, 2005; Singer et  al., 2013; Holm et  al., 2017). SDMs are personal 
memories that are vivid, affectively intense, and repetitively recalled, linked to other similar 
memories, and focused on an enduring concern or unresolved conflict (Moffitt and Singer, 
1994). They are specific memories within the life script that provide individualized meaning 
to narrative identity (Singer et  al., 2013; Scherman et  al., 2017). Individuals return to these 
memories as touchstones; they are valuable sources of information about what they want or 
do not want in their lives (Singer, 2019).

Although at least 150 SDM studies across 19 different countries have been conducted,1 
there have only been two studies that made direct cross-cultural comparisons of SDMs. 
In an early study of Australian and Asian undergraduate students, Australians provided 
more individualistic SDMs, while the Asian participants retrieved more relationship SDMs 

1 http://www.self-definingmemories.com/
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(Jobson and O’Kearney, 2008). Lardi et  al. (2010) compared 
Swiss and American college students and found not only 
similar agency and communion themes but also more explicit 
meaning-making in the Swiss students’ SDMs.

There is a valuable and growing body of research that has 
looked at cross-cultural differences in autobiographical memory 
with respect to positive and negative events, the centrality of 
these events to individuals’ life scripts, and the functions that 
these remembered events serve for the individual (Wang, 2004; 
Wang and Conway, 2004; Conway et  al., 2005; Liao et  al., 
2015; Scherman et  al., 2015a,b, 2017). Some of these studies 
have indicated cross-cultural differences in participants from 
the People’s Republic of China (PRC) vs. Western participants; 
for example, PRC participants were more likely to provide 
memories that reflected interdependent vs. individual self-
construals (Wang and Conway, 2004; Conway et  al., 2005). 
Additionally, Scherman et al. (2015a) found that while individuals, 
40 years or older, across cultures tended to rate positive events 
as more central to their identity, PRC participants gave negative 
events higher centrality ratings than non-Asian participants. 
Based on previous research (Heine and Hamamura, 2007), 
they postulated that this might be  due to a tendency for 
Chinese participants to engage less in self-enhancement and 
more in self-criticism in identity consolidation.

Regarding the functions of autobiographical memory across 
cultures, Wang et al. (2015) found that Chinese-American 
participants used memories more for lesson-learning and directive 
functions than their European-American counterparts. However, 
Kulkofsky et  al. (2010) reported that European-American 
mothers, compared to their Chinese counterparts, reported a 
greater emphasis on social and problem-solving functions in 
memories shared with their children.

Functional approaches to memory may also vary among 
individuals with different personality traits, as measured across 
the Big Five personality dimensions. For example, people high 
in extraversion share narratives for social reasons (John and 
Srivastava, 1999; Baddeley and Singer, 2008; Bluck and Alea, 
2011). In contrast, the trait of conscientiousness has been 
shown to be  linked to directive functions and to place an 
emphasis on brief factual narratives based on instrumental 
reasons (Baddeley and Singer, 2008). Openness to experience 
has been related to using memory for self and directive functions, 
while people high in neuroticism frequently recalled memories 
to establish self-continuity (Rasmussen and Berntsen, 2010).

Studies have also looked at the relationship of the Big Five 
personality traits to memory functions across cultures (Rasmussen 
and Habermas, 2011; Harris et  al., 2014; Alea et  al., 2015; 
Liao et  al., 2015; Maki et  al., 2015). Openness has been linked 
to directive functions in participants from Western, Educated, 
Industrialized, Rich and Democratic (WEIRD) countries (see 
Henrich et  al., 2010; Alea et  al., 2015; Alea and Wang, 2015). 
Liao et  al. (2015) examined Taiwanese and American young 
adults for memory functions of self-continuity, social-bonding, 
and directing-behavior. The results showed that, compared to 
the Americans, Taiwanese young adults who scored higher in 
conscientiousness used their SDMs more frequently to create 
self-continuity. The authors suggested that Taiwanese young 

adults who are seeking to develop more individualized identities 
require more reliance on their personal memories than American 
young adults who have an existing social context that 
encourages individuation.

These cross-cultural examinations of memory affect and 
function, as well as the memory’s relationship to the Big Five 
personality traits, suggest a valuable starting point for an 
exploratory study of SDMs in participants from the United States 
and the PRC. The studies cited above have ranged from children 
to young adults, mothers, and participants over 40. We elected 
to begin with a study of comparable college-aged samples in 
the two countries. Knowing the marked difference in their 
respective high school educational systems, we were also curious 
if this might be  reflected in the content of their memories 
(e.g., Cohen and Spillane, 1992; Wang and Lin, 2005; Li and 
Ni, 2012; Li et  al., 2013; Wang et al., 2015).

Since the essence of SDMs is their ongoing role in the 
participant’s sense of self and goal structure, participants were 
asked to rate the memory’s importance to them, the frequency 
of recall, and how the memory made them feel in the current 
moment rather than at the original event’s occurrence. A well-
established content coding system for SDMs (Thorne and 
McLean, 2001) allowed for a comparison of major memory 
themes in the domains of achievement and relationship, among 
other categories. SDM studies tend to collect multiple memories 
and require individuals to record narratives of the selected 
memories, thereby leading to a lengthier administration per 
participant and smaller sample sizes, which was an inherent 
limitation of this initial study.

To examine memory function, we employed revised thinking 
about life experience scale (TALE) of Bluck and Alea (2011), 
consisting of three subscales: self-continuity, social-bonding, 
and directing-behavior. To assess the Big Five personality traits, 
we relied on the 10-item Big Five Inventory (BFI-10), covering 
the five domains of Openness, Conscientiousness, Extraversion, 
Agreeableness, and Neuroticism.

Given that this is the first study that directly compares 
SDMs in Western vs. PRC individuals, we  approached any 
predictions of differences with some trepidation and more in 
a spirit of exploration. However, based on the above review 
of the previous studies of more general autobiographical memories 
in Western and Chinese samples, we  proposed the following 
tentative predictions. First, given the Scherman et  al. findings 
of greater centrality for positive events across cultures, 
we  predicted that both samples would rate positive events as 
more important in their lives. Second, again following Scherman 
et  al. we  proposed that the Chinese students would assign 
greater importance to their negative memories than the American 
students. Drawing on the work of Heine and colleagues, we also 
predicted that the Chinese sample might be  less inclined to 
engage in self-enhancing SDMs and more prone to reflect 
themes of self-criticism in their SDMs, especially around familial 
or societal expectations. If, as an earlier research of Jobson 
and O’Kearney (2008) and Wang suggested, our Chinese sample 
was to draw on more interdependent self-construals, we expected 
this group to display more relational themes vs. achievement/
autonomy themes in their memory content, relative to the 
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American sample. Finally, we  predicted, based on the  
Liao et al. (2015) and the Wang et al. (2015) findings, respectively, 
that we  might see greater reliance on directive functions and 
a relationship between conscientiousness and self-continuity 
in the sample from the PRC.

MATERIALS AND METHODS

Participants
There were 60 Connecticut College students from New London, 
Connecticut (M  =  19.53  years, SD  =  1.38, 48 women) and 60 
Chinese students (M  =  20.15  years, SD  =  1.18, 44 women) from 
Beijing Normal University in China. Chinese students received 
the equivalent of $10 for their participation. American students 
received either course credit or $10 dollars. All measures were 
distributed by paper and pencil. Americans reported ethnicity as 
African American (0%); European American or White (71.7%); 
Hispanic, Latino, or Latina (18.3%); Asian American (6.7%); and 
other (3.3%). All Chinese participants were from the mainland PRC.

Materials
Self-Defining Memory Request and Rating Scales
To collect the two SDMs, participants received the SDM request 
(Singer and Blagov, 2000). They wrote down two SDMs, rated 
how frequently they thought about them (1  =  less than once 
a year, 5  =  more than once a week), how important they were 
to them (1  =  not at all important, 5  =  extremely important), 
and, on separate scales, how positively and negatively they 
felt at current recall (1  =  not at all positive or negative, 
5  =  extremely positive or negative).

Thinking About Life Experience Scale
The TALE is a brief, valid measure of three functions of 
autobiographical memory (Bluck and Alea, 2011): self-continuity, 
social-bonding, and directing-behavior (five items per subscale). 
Sample items (Likert scales − 1  =  almost never, 5  =  very 
frequently) included: I frequently recall this memory because 
I  want to understand who I  am  now (self-continuity); when 
I  want to develop more intimacy in a relationship (social-
bonding); and when I want to try to learn from my past mistakes 
(directing-behavior). Cronbach’s alphas for self-continuity, social-
bonding, and directing-behavior were respectively: 0.77, 0.88, 
and 0.70 (Chinese) and 0.78, 0.85, and 0.74 (American).

The Big Five Inventory
A 10-item version of the BFI (developed to facilitate cross-cultural 
research; Rammstedt and John, 2007) was used to assess Openness, 
Conscientiousness, Extraversion, Agreeableness, and Neuroticism. 
Participants responded using Likert scales (1  =  strongly disagree, 
5  =  strongly agree) endorsed two items per subscale, e.g., I see 
myself as someone who is generally trusting for Agreeableness.

Demographics
Participants reported their age, gender, and race (Chinese 
participants were not asked for race).

Manual for Coding Events in Self-Defining 
Memories
Thorne and McLean (2001) categorized SDMs into six types 
of events: life threatening events (LTEs), recreation/exploration, 
relationship, achievement, guilt/shame, and drug, alcohol, or 
tobacco use. Each narrative can only be coded into one category. 
Each memory was scored by the first author and then by a 
second independent rater. In the beginning, the two raters 
scored 240 memories for training and achieved a 90 percent 
inter-rater agreement. Then, the two raters each scored 50% 
of the actual memories from the study and achieved a 92 
percent inter-rater agreement. All the discrepancies were 
discussed and resolved.

Procedure
After providing informed consent, participants in both countries 
filled out the same battery of questionnaires in paper and 
pencil format in the following order: SDM Request, Memory 
Rating Scales, TALE, The BFI-10, and Demographics.

The study was conducted in classrooms in each country 
and participants received the questionnaires in groups of 
5–6. Completion took approximately 30–40  min. For 
administration in China, all measures were translated into 
Chinese, back-translated by a translator fluent in both English 
and Chinese. The original and the back-translated versions 
were compared for accuracy and any small adjustments were 
then applied to the translated version. Besides the language 
of administration, measures and instructions were identical 
across cultures.

RESULTS

Comparison of Importance, Memory 
Affect, Frequency, and Function for the 
Two Samples
There were neither significant differences in overall frequency, 
importance, or memory affect in the two samples nor differences 
in functions and personality traits (see Tables 1, 2). Both 
samples rated their memories as quite important in their lives 
(means between 8.15 and 8.45 out of a possible 10 – indicating 
very to extremely important) and recalled them frequently 
(means between 6.18 and 6.67 out a possible 10, which translates to  

TABLE 1 | Self-Defining Memories’ (SDMs) Ratings for Chinese vs. American 
College Students.

Chinese American

M SD M SD

Frequency 6.67 1.28 6.18 1.68
Importance 8.15 1.48 8.45 1.36
PA 7.10 2.21 6.50 1.99
NA 4.78 2.01 5.08 1.90

N=60 for each group. Ranged 2–10 for two memories combined. PA, positive affect; 
NA, negative affect. MANOVAs, F(4,115) = 2.86, Wilks’ Lambda = 0.91, p = n.s.
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more than once a month per memory). Each sample also 
rated their average memory affect as more positive than negative 
across the two memories. This finding did conform to the 
results of Scherman et  al. that, across cultures, memories of 
personal significance tend to be  more positive than negative. 
Contrary to our prediction, the Chinese sample neither did 
show a tendency to rate their negative memories more highly 
than their American counterparts nor did it show a higher 
rate of directive functions for their memories.

Both the American and Chinese sample showed a strong 
positive correlation between importance and frequency of SDM 
recall, r  =  0.53, p  <  0.01, r  =  0.42, p  <  0.01, respectively (see 
Table  3). A major difference between the two countries in 
the intercorrelations of the memory variables was that, for 
Chinese students, the more positively the memory was rated, 
the more frequently it was recalled, r  =  0.48, p  <  0.05, and 
the more important it was rated, r  =  0.57, p  <  0.05 (see 
Table  3). These two relationships did not emerge in the 
American sample.

Next, we  looked at the relationship of the memory variables 
to the three functions as measured by the TALE within each 
sample. Both Chinese and American students reported that 
memories that were used for directive and goal-pursuit functions 
were more frequently recalled, r  =  0.30, p  <  0.05; r  =  0.32, 
p  <  0.05, respectively, and rated as more important, r  =  0.27, 
p  <  0.05; r  =  0.46, p  <  0.01, respectively.

Relationships Among SDM Variables and 
Functions and Personality Traits in the Two 
Samples
There were significant correlations between the Big Five personality 
traits and the SDM ratings of importance, frequency, and memory 
affect (see Table  4). In the Chinese sample, there was a positive 
correlation between extraversion and frequency of SDM recall, 
r  =  0.41, p  <  0.01. In contrast, American students displayed a 
significant positive relationship between openness and negative 
memory affect, r  =  0.33, p  <  0.05, and a negative relationship 
between openness and positive memory affect, r = −0.28, p < 0.05. 
Regarding our prediction of a relationship between 
conscientiousness and self-continuity in the Chinese sample, 
there was no significant relationship (r  =  −0.14, ns).

Differences in Memory Content and 
Themes in the Two Samples
Although the Chinese sample showed a higher percentage of 
relationship memories (34%) compared to the American sample 
(24%), a χ2(1) = 0.202 was non-significant, indicating no reliable 
difference in interdependent self-construal between the two 
samples. However, there was one significant difference that 
was found for guilt/shame themes between the samples. A 
significant association was found between Country and guilt/
shame memories, χ2(1) = 5.82, p < 0.05, with Chinese students 
(18.3%) reporting more guilt/shame memories than Americans 
(10%). After reviewing the memories, it was noted that there 
were striking differences in the mention of academic stress in 
relation to high school experience. Accordingly, two independent 
raters rated the memories for the presence of academic stress 
(e.g., any mention of worry or anxiety regarding examinations, 
teachers, evaluations, parental pressure, and workload). Of 120 
Chinese SDMs, 28 (23.3%) were related to academic stress, 
compared to four (3.33%) in the American sample. Among 
Chinese students’ guilt/shame memories, 45.5% of them were 
relevant to academic stress, while none of the guilt/shame 
SDMs in the American sample were related to academics. These 
findings of more negative self-evaluation with regard to academics 
did provide support for Heine’s proposal that there might 
be  more inclination to self-criticism in an East Asian sample, 
especially in areas related to familial or social expectations.

DISCUSSION

The current study examined the affect, function, and content 
of SDMs and their relationship to personality in emerging 
adults in the PRC and the United  States. As the first study 
to examine SDMs in a sample of college students from the 
PRC, it has demonstrated that, similar to an American college 
student sample, these students rate their SDMs as very to 
extremely important, as having strong affective intensity, and 
as being recalled with impressive frequency.

Additionally, both Chinese and American results confirmed 
that the greater importance participants assigned to their 
memories, the more frequently they recalled their memories.

TABLE 3 | Intercorrelations among Memory Variables for Chinese vs. American 
College Students.

Frequency Importance PA NA

C A C A C A C A

Frequency 1 1 0.53** 0.42** 0.48* 0.03 0.11 0.13
Importance 1 1 0.57* 0.09 0.20 0.06
PA 1 1 −0.76 −0.62
NA 1 1

N = 60 for each group. PA, positive affect; NA, negative affect. C represents Chinese 
Sample; A represents American Sample. *p < 0.05; **p < 0.01.

TABLE 2 | Descriptive statistics of memory functions and personality traits for 
Chinese vs. American College Students.

Chinese American

M SD M SD

Self 30.88 7.04 29.18 7.83
Social 26.80 7.41 25.42 7.98
Directive 30.27 7.68 31.27 7.81
Extraversion
Agreeableness
Conscientiousness
Openness
Neuroticism

5.82
7.03
5.67
6.93
6.15

2.27
1.50
1.61
1.71
1.91

6.07
6.88
7.67
7.73
6.77

2.28
2.19
1.66
2.12
2.00

N = 60 for each group. Scores of functions ranged from 10 to 50 for five items per 
subscale in each memory added up. Scores of personality traits ranged from 2 to 10 for 
the two items per subscales combined.
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The one difference in memory affect for the two samples 
was that for Chinese college students, memories with greater 
positive affect were recalled more frequently and rated more 
important, while positive affect was not linked to either frequency 
or importance in the American sample. This result differs from 
the Scherman et al. (2015a) findings that indicated no difference 
in their Chinese sample from other countries in the centrality 
of positive events within their life scripts. Also, in contrast to 
the findings of Scherman et  al. (2015a), the Chinese sample 
did not show a higher rate of negative memories or attribute 
greater importance to them compared to the American sample.

Yet, despite apparent greater emphasis on positive memories 
in this sample of Chinese college students, there was one 
domain in which they expressed more negative themes than 
their American counterparts. The Chinese sample reported 
more guilt/shame memories, specifically in the context of their 
academic identity. In line with the work of Heine and Hamamura 
(2007), these memories often reflected self-criticism in light 
of familial and teachers’ expectations. The students highlighted 
memories with themes of exam-related stress and academic 
disappointment. Within these memories, “Gaokao,” the annual 
Chinese college entrance exam, was the word mentioned most 
frequently. Students expressed anxiety about poor grades and 
worry about parental disapproval. One student recalled an 
experience that she described as common among adolescents 
faced with the college entrance exam, “I was very depressed 
and wanted to escape everything, including my own grades, my 
confused future, my parents’ scolding, and the look in their eyes. 
Personally, I’m sensitive. I just want to hide.” Future SDM studies 
should explore how this powerful factor in the Chinese 
educational system may be affecting identity formation processes 
in Chinese adolescents and young adults (see also, Chao, 2001).

Turning to the memory functions, contrary to our prediction, 
the Chinese sample did not show a preference for the directive 
function over the other two memory functions. Individuals 
in both countries showed roughly equal use of all three functions: 
self-continuity, social-bonding, and directing-behavior. However, 
in both samples, more frequently recalled and important 
memories were significantly linked to the directive function. 
These findings highlight the role that SDMs with their strong 
relationship to ongoing goals play in individuals’ lesson-learning 
and problem-solving (Moffitt and Singer, 1994; Singer et al., 2013).

Unlike the Liao et  al. (2015) study, no relationship between 
conscientiousness and self-continuity emerged. One possible 
explanation for this is that the Taiwanese sample, who is seeking 
to forge a more Westernized identity, may be  more reliant on 

the self-continuity function of memory to build this identity. 
Participants from the PRC may be  less inclined to assert this 
function in the context of their adherence to a more 
collectivist culture.

The one striking difference in the relationship of SDMs 
to personality traits in the two groups was that American 
students who were higher in openness reported less positive 
and more negative affective responses to their SDMs. This 
finding may suggest a willingness in these individuals to 
reflect on more negative experiences for potential meaning-
making. This tendency in this sub-group within the American 
sample contrasted with the Chinese students’ overall tendency 
to think more about their positive memories and rate them 
as more important.

This initial study of SDMs in the PRC suffers from several 
limitations. It utilized a small sample and was focused on a 
narrow age band of college students; it was also skewed to 
female participants and based in an urban center. In general, 
SDM studies elicit more than two memories, which allows for 
patterns across the memories to emerge and greater reliability 
to be achieved. For these reasons, the findings reported should 
be  considered preliminary and of limited generalizability at 
this stage. However, they have demonstrated the viability of 
extending SDM research to the PRC and ideally will pave the 
way for further research across age groups, as well as to examine 
other SDM variables, such as memory specificity or distribution 
across the lifespan.

CONCLUSION

This investigation extended the study of SDMs, a unique form 
of autobiographical memory, to a sample of college students 
from the PRC. It demonstrated that similar to the American 
college student sample, participants related their SDMs as highly 
important and frequently recalled. In contrast to the American 
sample, Chinese students tended to rate more positive memories 
as more important and recalled them more frequently than 
less positively rated memories. Both samples used their SDMs 
as guides for directing their behavior and as a method of 
articulating their goals. When examining personality factors, 
American students linked openness to a tendency to recall 
more negative SDMs. With regard to memory content, Chinese 
college students recalled more SDMs related to academic stress 
and expressed themes of shame/guilt in relation to these 
memories; American college students did not show this pattern. 

TABLE 4 | Correlations between Personality Traits and SDM Ratings.

Extraversion Agreeableness Conscientiousness Openness Neuroticism

C A C A C A C A C A

Frequency 0.41** 0.01 0.16 −0.02 0.14 0.07 −0.02 −0.17 −0.07 −0.03
Importance 0.025* −0.02 −0.06 0.10 0.21 0.28* −0.07 0.03 0.04 −0.14
PA 0.14 0.18 −0.06 0.28* 0.31** 0.14 −0.03 −0.28* −0.12 −0.18
NA 0.07 −0.09 0.00 −0.25 −0.24 −0.03 −0.08 0.33* 0.04 0.17

N = 60 for each group. PA, positive affect; NA, negative affect. C represents Chinese Sample; A represents American Sample. *p < 0.05; **p < 0.01.
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These findings suggest the value of further cross-cultural 
comparisons that would look more closely at both patterns of 
affect management and self-enhancement/criticism and effects 
of academic socialization and stress, as reflected in narrative  
identity.
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Our senses are constantly stimulated in our daily lives but we have only a limited 
understanding of how they affect our cognitive processes and, especially, our 
autobiographical memory. Capitalizing on a public science event, we conducted the first 
empirical study that aimed to compare the relative influence of the five senses on the 
access, temporal distribution, and phenomenological characteristics of autobiographical 
memories in a sample of about 400 participants. We found that the access and the 
phenomenological features of memories varied as a function of the type of sensory cues, 
but not their temporal distribution. With regard to their influence on autobiographical 
memory, an overlap between some senses was found, with on one hand, olfaction and 
taste and, on the other, vision, audition, and touch. We discuss these findings in the light 
of theories of perception, memory, and the self, and consider methodological implications 
of the sensory cuing technique in memory research, as well as clinical implications for 
research in psychopathological and neuropsychological populations.

Keywords: autobiographical memory, cuing techniques, reminiscence bump, self, psychopathology, olfaction, 
participatory science

INTRODUCTION

[…] smell and taste still remain for a long time, like souls, remembering, waiting, hoping, 
upon the ruins of all the rest, bearing without giving way, on their almost impalpable 
droplet, the immense edifice of memory.

—Marcel Proust, Du côté de chez Swann, 1913

Since the late 1980s, there has been growing interest in the concept of autobiographical 
memory, the study of memory for one’s own life experiences. The interest in this domain 
arguably grew out of the real world memory debate (e.g., Banaji and Crowder, 1989), and owes 
a debt to early attempts to understand memory from a naturalistic, ecologically valid perspective. 
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As such, studies of autobiographical memory lend themselves 
to large scale survey and public participation events, with recent 
examples being large-scale on-line questionnaires about 
autobiographical memory (e.g., Janssen et  al., 2011) or studies 
examining memories cued by Beatles songs (Spivack et  al., 
2019), and data collected at Science Festivals (e.g., Alleyne and 
Carter, 2008). Furthermore, an often overlooked aspect of the 
open science movement is the idea of sharing results, methods, 
and procedures, implicating the public in all aspects of scientific 
inquiry. In this vein, we  were motivated to share what was 
known about autobiographical memory in a participatory science 
event, the Proust Machine, but also to harness the event to 
examine the particular relationships between the various types 
of the cue, and the resultant autobiographical memories.

Marcel Proust’s inspiration for numerous studies looking at 
olfaction and memory is clear. However, despite Proust’s intuition 
of the fundamental influence of the senses on memory, little 
empirical research in the cognitive sciences has tackled this 
issue in humans, yet this topic is critical to understand the 
richness of autobiographical memory functioning in everyday 
life. Who has never experienced once in his/her life the feeling 
of being suddenly transported back in the past, reliving vivid 
and rich memories triggered by an odor, a taste, a sound, or 
a visual sensation? Because in everyday life people are often 
simultaneously exposed to combinations of sensory inputs from 
different modalities (e.g., the odor, taste, and texture of an 
apple), the relative power of the different senses to trigger 
autobiographical memories could be  difficult to disentangle.

Among the five senses, the relationship between olfaction 
and memory has been at the heart of most studies in the 
field of cognitive neurosciences (for reviews, see Larsson et al., 
2014; Saive et  al., 2014; Hackländer et  al., 2019). Research 
has suggested that odor-evoked memories have a particular 
status, which could be summarized under the acronym LOVER: 
Limbic, Old, Vivid, Emotional, and Rare (Larsson et  al., 2014). 
Odor-evoked memories are associated with strong activations 
in the limbic and paralimbic cortices, as well as in the amygdala 
and the hippocampus (Herz et  al., 2004; Arshamian et  al., 
2013). Another characteristic feature is that odors favor the 
retrieval of old childhood memories from the first decade of 
life (Chu and Downes, 2000; Willander and Larsson, 2006; 
Larsson and Willander, 2009; Miles and Berntsen, 2011), which 
contrasts with the typical reminiscence bump found in 
adolescence and early adulthood in autobiographical memory 
studies (Rubin et  al., 1986; Rathbone et  al., 2008; Koppel and 
Berntsen, 2015). With regard to their phenomenology, odor-
cued memories are rated as more vivid and emotional than 
memories cued by other modalities (Chu and Downes, 2000; 
Larsson and Willander, 2009). Finally, studies have shown  
that odor cues produced fewer memories than verbal or  
visual cues and odor-evoked memories are thus considered as 
a relatively rare phenomenon (Chu and Downes, 2000; 
Goddard et  al., 2005; Willander and Larsson, 2007).

Thus far, empirical studies have directly compared the 
influence of only two or three senses on various dimensions 
of autobiographical memory. Most previous research has 
examined the effect of olfactory and visual cues, and a couple 

of studies have also explored the influence of olfactory, visual, 
and auditory cues (e.g., Rubin et  al., 1984; Chu and Downes, 
2000; Goddard, et  al., 2005; Willander and Larsson, 2006; 
Willander et al., 2015; Knez et al., 2017; de Bruijn and Bender, 
2018). While these studies generally agree that odors outperform 
visual and/or auditory cues in terms of eliciting memories 
that are older and more emotional, more mixed results have 
been obtained for other memory features. For instance, it has 
been found that the type of sensory cues has either no differential 
effect on the episodic specificity and amount of details of 
autobiographical memories, or that odors have a negative 
influence on these dimensions (Herz et  al., 2004; Goddard 
et  al., 2005; Willander and Larsson, 2006, 2007). In the same 
vein, odor-evoked memories are generally less frequently 
rehearsed and less self-grounding than visual and/or auditory 
cues (Willander and Larsson, 2006, 2007; Knez et  al., 2017).

This brief overview of the literature reveals an incomplete 
picture of the influence of the five senses on autobiographical 
memory. In particular, the extent at which gustatory and tactile 
sensations could act as powerful cues to trigger autobiographical 
memories remains somewhat mysterious, and yet these senses 
are ubiquitous in our everyday life. The memory of taste is 
an essential physiological function, which can impact physical 
and mental health, and even survival (Yamamoto and Yasoshima, 
2007; Schiffman, 2009). Studies on conditioned taste aversion 
have shown that gustatory memories could be  shaped even 
after a single exposure to the taste and could persist over the 
years (Yamamoto and Yasoshima, 2007; Chambers, 2015). 
Furthermore, there are many indications that the gustatory 
and olfactory chemosensory systems share a close functional 
relationship (Sugai et  al., 2005; Doty, 2015). For instance, the 
presentation of an odor at a subthreshold concentration in 
conjunction with a subthreshold concentration of a taste enables 
the detection of the combination (Delwiche, 2004). In parallel, 
clinical studies have shown that olfactory impairment is associated 
with decreased taste function (Landis et  al., 2010). Hence, one 
could expect that tastes, just like odors, would represent potent 
cues to trigger autobiographical memories, of which the 
phenomenological characteristics may approximate those of 
odor-evoked memories.

With respect to touch, tactile memory represents a relatively 
understudied research topic compared to other sensory modalities 
(Gallace and Spence, 2009). In fact, studies examining the 
interactions between memory and touch have mainly consisted 
of recognition memory tasks. Although the recognition of 
objects by sight is generally faster and more accurate, people’s 
ability to identify 3D objects or faces explored haptically is 
actually quite good and haptic memories can last for a lifetime 
(Klatzky et  al., 1985; Gallace and Spence, 2009). However, 
beyond its role in exploring and identifying stimuli in our 
environment, touch has also important social and communicative 
functions, and tactile experiences could elicit strong emotional 
experiences (Hertenstein, 2002; Gallace and Spence, 2010). 
Hence, touch might be  another important – and thus far 
overlooked – portal to autobiographical memory.

In this work, we  thus ran the first comparative study 
examining the relative contribution of the five senses on the 
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access, temporal distribution, rehearsal, and phenomenological 
characteristics (amount of details, personal importance, ease 
of retrieval, emotional valence, and intensity) of autobiographical 
memories. These dimensions all represent critical features of 
autobiographical memory (Rubin et  al., 1986, 2003; Sutin and 
Robins, 2007). Our aim was 2-fold: (i) to replicate and extend 
previous research on visually-, auditory-, and odor-evoked 
memories in a large sample of adults from 18 to 80  years, 
and (ii) to test for the first time the influence of gustatory 
and tactile cues on autobiographical memory. Given the close 
relationship shared by olfaction and taste, we  hypothesized 
that memories elicited by tastes would present similar 
characteristics to odor-evoked memories, that is, rare, old, and 
highly emotional memories. In parallel, we expected that visual 
and auditory cues would trigger more recent memories, which 
would be  more specific, detailed and personally significant 
than memories cued by odors and tastes. Because little scientific 
research has been conducted on touch and memory, our 
approach was more exploratory here and we  did not have 
specific hypotheses concerning the influence of tactile cues on 
autobiographical memories.

MATERIALS AND METHODS

Memories and Participants
The participants were recruited via public engagement exercises 
conducted by the Universities of Bourgogne and Toulouse in 
2015 and 2016 (“La Nuit Européenne des Chercheurs” and “La 
Semaine du Cerveau”). The study was performed in accordance 
with the ethical standards of the Declaration of Helsinki, and 
was approved by the organizing committees of the scientific 
events. As the experiment was conducted during public events, 
children and adolescents were also welcome to participate. 
However, due to ethical and methodological considerations, 
we  included data only from participants aged over 18  years. 
A total of 2,627 responses to cues were generated, documented, 
and included in the study (see Table 1). Individual participants 
were not identifiable, but each participant wrote their age, 
gender, and level of education on each response sheet that 
they filled in and submitted for the research project. Each 
participant was free to generate between one and six 
autobiographical memories, and we  estimate that ~400 

participants took part in this project, based on the fact that 
almost all the participants completed all six conditions. As 
can be  seen from Table  1, the mean age of participants did 
not differ according to the cue used to elicit the autobiographical 
memory and there were no differences in gender distribution 
and level of education according to the cue.

Unlike standard approaches, the experimenters were also 
recruited, given that to run the event smoothly, we  needed 
between 10 and 12 people, and at least seven people. These 
experimenters were familiarized with the protocol and were 
given a set of standard instructions to repeat at the different 
sites and events. They also were given materials to share in 
the debriefing session. These volunteers were also responsible 
for entering the data.

Materials
Retrieval cues were selected from lists of cue-words used in 
previous studies (Crovitz and Schiffman, 1974; Zola-Morgan 
et  al., 1983; Rubin et  al., 2003), based on their familiarity, 
relevance, and suitability to be  presented in a sensory form. 
We  chose a total of ten cue-words among these lists: house, 
cat, car, bird, cotton, sand, sugar, acid, flower, and tobacco. 
From these words, we derived two sensory cues for each sense 
and these cue-words were also used as cues for a verbal 
control condition.

Visual cues (house and cat) were presented as drawings, which 
were mounted on white cards (measuring 21  cm  ×  29.7  cm). 
Sounds (a car starting and a singing bird) consisted of 10  s 
audio clips that were played through headphones. Textures (cotton 
and sand) were integrated into wrapped glass jars with a punctured 
lid to allow participants to touch the textures; participants wore 
a blindfold to ensure that the content was not visible. Tastes 
(sweet and sour) were obtained by diluting concentrates of 
tartaric acid or fructose in mineral water, with the following 
dosages: 0.61 g/L of tartaric acid and 7.39 g/L of fructose. During 
the testing session, participants received a half cup of solution 
to drink. Note that the two solutions were clear and visually 
identical, with no detectable odor. Olfactory cues (flower and 
tobacco) were presented in opaque jars containing a piece of 
baize on which two drops of ylang-ylang essential oil or three 
drops of tobacco synthetic aroma were dripped. The number 
of drops necessary to easily detect each odor, as well as the 
selection of ylang-ylang for the flower odor were determined 

TABLE 1 | Demographic characteristics of our groups of participants.

All cues Vision Hearing Touch Taste Olfaction Words Statistical analysis

Age
Mean 30.85 31.63 30.61 31.01 30.64 30.84 30.58

F(5, 2,621) = 0.38, p = 0.86, 
2ph  = 0.86

SD (13.11) (13.30) (12.74) (13.27) (13.04) (13.06) (13.26)
[range] [18–80] [18–79] [18–79] [18–79] [18–79] [18–79] [18–80]
Gender

Ratio female/male 1789/826
254/126 292/134 282/121 253/133 285/134 423/178

χ2(5, N = 2,615) = 3.47, 
p = 0.63

Level of education
Ratio without/with a 
high school diploma

135/2489 23/356 24/402 23/384 16/375 22/398 27/574 χ2(5, N = 2,624) = 2.50, 
p = 0.78
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in a pilot study with a dozen participants. After each presentation, 
the jars were immediately covered with a lid and their contents 
were replaced after each testing session to maintain odor quality 
and freshness. Finally, verbal cues from the control condition 
were presented as words, in capital letters, printed on white 
cards (measuring 21  cm  ×  29.7  cm). Critically, these verbal 
cues were the same stimuli as in each of the sensory conditions. 
That is, participants either could receive “tobacco” as an odor 
or as a cue word, and we  arranged each testing session, such 
that participants could not receive a stimulus in the sensory 
condition as a control cue word.

Immediately after each retrieval attempt, the participants 
filled in a response sheet where they had to provide a brief 
title for the memory and their age at the time of the event. 
They also completed a series of rating scales assessing the 
specificity (unique vs. repetitive/routine) and the 
phenomenological characteristics of the retrieved event. More 
specifically, participants had to rate the emotional valence 
(positive, neutral, or negative) and intensity of the memory 
(1  =  not at all intense, 4  =  very intense), the amount of detail 
(1  =  very few details, 4  =  very detailed), ease of retrieval 
(1  =  very difficult, 4  =  very easy), and personal importance 
(1 = very little important, 4 = very important). Finally, participants 
indicated the last time when they had retrieved their memory 
(five response categories: first retrieval, a few days ago, several 
weeks ago, several months ago, or several years ago).

Procedure
The experimental setting, named the Proust Machine, was organized 
in seven stands: five for the different sensory modalities and 
two for the verbal control condition. Participants were free to 
visit the stands and complete as many different conditions as 
they wanted during a 15-min testing session. Participants were 
instructed to provide the first specific autobiographical memory 
(i.e., a unique event that occurred at a particular time and 
place and lasted no longer than a day; an example was provided 
to ensure participants’ understanding of the notion of specificity) 
that came to their mind after the cue presentation. An experimenter 
was present at each stand to present the cue and collect the 
response sheet. If no memory was triggered by the retrieval 
cue, participants were asked to indicate it on the response sheet.

During each testing session, one cue per sensory modality 
(out of two) and two cues of the verbal control condition 
(out of ten) were presented. Within each condition, cues were 
pseudorandomly allocated across the multiple testing sessions, 
such that each cue was presented the same number of times 
in the whole experiment. As the verbal cues were derived 
from the sensory cues, as explained above, we  also ensured 
that the same item was not presented in two different forms 
within the same testing session (i.e., if the picture of a house 
was presented for the visual condition, the word “house” could 
not be  used in the verbal control condition).

At the end of the testing session, participants were invited 
to attend a popular science session on autobiographical memory 
in which the following topics were addressed: the existence 
of different memory systems, the identity function of 
autobiographical memory, the involuntary and voluntary modes 

of memory retrieval, the role of the senses in autobiographical 
memory, the reminiscence bump phenomenon, and finally, the 
brain network sustaining autobiographical memory.

RESULTS

A total of 2,627 responses were collected across all modalities. 
This included 380 responses elicited by visual cues, 426 triggered 
by sounds, 407 by textures, 392 by tastes, 420 by odors, and 
602 by word-cues.1

Characteristics and properties of autobiographical memories 
across the six modalities were analyzed by means of one-way 
ANOVAs (with a significance level set at p < 0.01 with Bonferroni 
correction for multiple comparisons) or chi-square analyses 
for each dependent measure.

Type of Information Generated
We examined first the influence of the different retrieval cues 
on the type of autobiographical information generated (unique, 
repetitive/routine, or absent) as classified by the participant. Our 
results showed that the type of information retrieved significantly 
differed according to the retrieval cue, χ2(10, N = 2,627) = 253.98, 
p  <  0.001. Post hoc comparisons were run to determine which 
sensory conditions were driving the statistically significant 
chi-square test, based on standardized residuals between observed 
and expected values (MacDonald and Gardner, 2000). Consistent 
with recommendations (MacDonald and Gardner, 2000; Sharpe, 
2015), a Bonferroni correction for multiple comparisons was 
applied by dividing the alpha of 0.05 by 18 (i.e., the total number 
of cells in the chi-square test), which resulted in an adjusted 
p  =  0.003. Table  2 shows that among visually-cued memories, 
the number of occasions where participants failed to retrieve 
a memory was particularly low. With respect to memories cued 
by a sound (hearing), we  found that repetitive events were 
significantly overrepresented, whereas absent events was an 
underrepresented category of event. Among memories elicited 
by a taste, the number of specific and absent events were 
respectively, significantly lower and higher than the expected 
counts. Within odor-cued memories, all types of events deviated 
from the expected values: specific events and repetitive events 
were underrepresented and, absent events were overrepresented. 
Finally, the number of specific events elicited by a word was 
significantly higher than the expected count, whereas the number 
of absent events was particularly low in this condition.

Phenomenological Characteristics of 
Autobiographical Memories
For the following, we  analyzed the participant ratings and 
classifications of their own memories. Here we present the results 
for all valid responses. However, given that the phenomenological 
characteristics of memories are influenced by the episodic specificity 
of events, we  also conducted the same set of statistical analyses 
but including only specific events. These restricted analyses 

1 The raw data are freely available on the Open Science Framework: https://
osf.io/qv2xb/?view_only=e3628519613748509f794be48934b6ef.
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produced the same patterns of results as below. The observed 
differences between sensory modalities were thus not simply 
due to differences in the proportions of specific and repetitive events.

Amount of Detail
The ANOVA on the subjective rating of the amount of detail 
revealed a significant influence of cue type, F(5, 2,129) = 32.07, 
p  <  0.001, hp

2   =  0.07 (Figure  1A). In particular, memories 
generated in response to both odors and tastes were less detailed 

than those triggered by pictures, sounds, textures, and words 
(p < 0.001 in every case). The remaining two-by-two comparisons 
did not yield significant results.

Emotional Valence
With respect to the emotional valence of autobiographical 
memories, we  found that the number of positive, neutral, and 
negative events (as rated by participants) significantly varied 
across the six conditions, χ2(10, N = 2,123) = 174.89, p < 0.001. 
Follow-up comparisons based on adjusted standardized residuals 
(Table  3; MacDonald and Gardner, 2000), with an adjusted 
p  =  0.003 (Bonferroni correction for multiple comparisons), 
showed that in hearing and touch conditions, there were more 
positive and less negative memories than the expected count. 
In contrast, olfactory and gustatory conditions showed the 
opposite pattern, and we  found a lower number of positive 
memories and a higher number of neutral and negative memories.

Emotional Intensity
The type of retrieval cue also has a significant influence on 
the emotional intensity of memories, F(5, 2,127)  =  15.02, 
p  <  0.001, hp

2   =  0.03 (Figure  1B). Post hoc comparisons 
indicated that memories triggered by tastes were less emotionally 
intense than those evoked by visual and auditory cues, textures, 
or words (p < 0.001  in every case). In the same vein, olfactory 
cues elicited less emotionally intense memories than visual 
cues (p  =  0.002), textures (p  <  0.001), and words (p  =  0.003). 
No other comparison reached statistical significance.

Personal Importance
Our findings showed that the personal importance of 
autobiographical memories varied as a function of the type of 
retrieval cue, F(5, 2,128)  =  30.04, p  <  0.001, hp

2   =  0.07 
(Figure 1C). Autobiographical memories triggered by tastes were 
rated as less personally important than the five other types of 
cues (p  <  0.001 for pictures, sounds, textures, and words and 
p = 0.006 for odors). Furthermore, ratings of personal importance 
were also lower for odor-evoked memories than for memories 
elicited by visual and auditory cues, textures, and words 
(p  <  0.001  in every case). No other comparison was significant.

Ease of Retrieval
The perceived ease with which participants retrieved memories 
was also significantly influenced by the type of retrieval cue 
used to trigger memories, F(5, 2,126)  =  38.52, p  <  0.001, 
hp

2  = 0.08 (Figure 1D). Participants experienced more difficulty 
in retrieving autobiographical memories in response to both 
odors and tastes than after having been exposed to pictures, 
sounds, textures, or words (p  <  0.001  in every case). No other 
statistical comparison was significant.

Effect of Gender on the Phenomenological 
Characteristics of Memories
For an exploratory purpose, we  also examine whether the 
phenomenological characteristics of memories evoked by the 
different sensory cues varied across gender. We  found no 

TABLE 2 | Number of memories generated for each type of event across the six 
conditions.

Specific 
event

Repetitive 
event

Absence of 
event

Vision 
(n = 380)

Observed 
count

172 160 48

Expected 
count

158.70 150.40 70.90

Standardized 
residual

1.50 1.10 −3.30

Probability 
value

0.13 0.28 0.001

Hearing 
(n = 426)

Observed 
count

166 224 36

Expected 
count

177.90 168.60 79.50

Standardized 
residual

−1.30 6.00 −5.90

Probability 
value

0.20 <0.001 <0.001

Touch 
(n = 407)

Observed 
count

188 158 61

Expected 
count

170.00 161.10 75.90

Standardized 
residual

2.00 −0.30 −2.10

Probability 
value

0.05 0.73 0.04

Taste (n = 392) Observed 
count

128 134 130

Expected 
count

163.70 155.20 73.10

Standardized 
residual

−4.00 −2.40 8.00

Probability 
value

<0.001 0.02 <0.001

Olfaction 
(n = 420)

Observed 
count

130 132 158

Expected 
count

175.40 166.30 78.30

Standardized 
residual

−4.90 −3.70 10.90

Probability 
value

<0.001 <0.001 <0.001

Words 
(n = 602)

Observed 
count

313 232 57

Expected 
count

251.40 238.30 112.30

Standardized 
residual

5.80 −0.60 −6.60

Probability 
value

<0.001 0.55 <0.001

Standardized residuals in bold are those that exceed ±1.96 (MacDonald and Gardner, 2000) 
and are significant using an adjusted p = 0.003 (Bonferroni correction).
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significant main effect of gender on the amount of detail 
[F(1, 2,114)  =  3.56, p  =  0.06, hp

2   =  0.002], the emotional 
intensity [F(1, 2,112)  =  0.81, p  =  0.37, hp

2   =  0.0004], or the 
ease of retrieval of memories [F(1, 2,111)  =  1.63, p  =  0.20, 
hp

2   =  0.0008]. In addition, no significant interactions between 
gender and the type of sensory cues were found in these 
dimensions [amount of detail: F(5, 2,114)  =  2.07, p  =  0.07, 
hp

2   =  0.07; emotional intensity: F(5, 2112)  =  2.27, p  =  0.05, 
hp

2   =  0.005; and ease of retrieval: F(5, 2,111)  =  2.16, p  =  0.06, 
hp

2  = 0.005]. However, a significant effect of gender was found 
for the personal importance of memories, showing that women 
rated their memories as more personally significant than men, 
F(1, 2,113)  =  13.62, p  <  0.001, hp

2   =  0.006 (women: mean 
score  =  2.46, SD  =  1.13; men: mean score  =  2.26, SD  =  1.09). 
A significant interaction between gender and the type of sensory 
cues was also found, F(5, 2,113) = 3.35, p = 0.005, hp

2  = 0.008. 
Post hoc analyses showed that the personal importance of 
memories elicited by a visual cue was significantly higher in 
women than in men (p  =  0.004). The remaining two-by-two 
comparisons were not statistically significant (all p  >  0.61).

Time Elapsed Since Last Retrieval
We were also interested in the time elapsed between the last 
time the participant retrieved a memory and its retrieval at 

the time of the study. Our results showed that this time window 
significantly varied across the six types of memory cue, 
χ2(20, N  =  2,120)  =  105.36, p  <  0.001. Follow-up comparisons 
using adjusted standardized residuals (MacDonald and Gardner, 
2000) and an adjusted p  =  0.002 (Bonferroni correction for 
multiple comparisons) showed that in the vision condition, 
there was a lower number of memories recalled for the first 
time, and a higher number of memories rehearsed within the 
last few days. In addition, among memories elicited by taste, 
we  found a greater number of memories retrieved for the first 
time and a lower number of memories rehearsed within the 
last few days. A similar profile was found for odor-cued 
memories, although the first time category did not survive 
the statistical threshold corrected for multiple comparisons. 
Finally, there was a greater number of memories evoked within 
the last few days in the control condition (words; Table  4).

Temporal Distribution of Memories
The mean age at encoding for memories did not vary significantly 
across the six types of memory cue, F(5, 1,962)  =  1.52, p  =  0.18, 
hp

2  = 0.004. To examine the distribution of memories, we calculated 
separate lifespan retrieval curves for each type of cue (see Figure 2). 
The lifespan retrieval curve plots the percentage of memories 
generated for each age bin independently. We  calculated the 

A B

C D

FIGURE 1 | Mean ratings of the phenomenological characteristics of memories (A) amount of details; (B) emotional intensity; (C) personal importance; (D) ease of 
retrieval) elicited by the different types of cue. Error bars show the standard deviation.
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number of memories recalled and we  then used the number of 
participants in each age bin to calculate a percentage, such that 
if 149 people in our sample were aged 50–55, and they generated 
only two memories in this same bin, the percentage would be 1.34, 
i.e., ~1% of the sample at this age interval. This method controls 
for the fact that the distribution of ages itself could lead to an 
artifactual reminiscence bump (i.e., because so many of our sample 
are aged 18–30, it is not logically possible to have many memories 
which are not in the reminiscence bump period). In this analysis, 
we  deleted bins where there were fewer than 10 participants for 

anyone specific age. In effect, this resulted in having no data 
beyond the age of 60. A qualitative analysis of the retrieval curves 
shows that, on the whole, the temporal distribution of memories 
followed the same profile across the five senses. In particular, 
we  found an early reminiscence bump between 5 and 19  years 
in the vision, hearing, touch, taste, and olfaction conditions. 
However, the reminiscence bump in the control condition (words) 
appeared wider and spread between 5 and 34  years.

To be  satisfied that the reminiscence bump was produced 
even without our large numbers of younger participants, we also 
calculated a reminiscence bump where all six conditions were 
grouped together and participants under the age of 30 were 
removed. The standard reminiscence bump obtained (using 
the same calculation procedure) is shown in Figure  3.

DISCUSSION

Our senses are constantly stimulated in our daily lives but we have 
only limited a understanding of how they affect our cognitive 
processes and, in particular, our autobiographical memory. The 
retrieval of a sometimes long-forgotten memory triggered by a tiny 
sensory stimulus in the environment is a puzzling experience, which 
has inspired numerous writers and artists (van Campen, 2014), 
but this phenomenon has been relatively underexplored in the field 
of cognitive sciences. Here, capitalizing on a public science event, 
we conducted the first empirical study that aimed to directly compare 
the relative influence of the five senses on the access, temporal 
distribution, and phenomenological characteristics of autobiographical 
memories in a large sample. Our results demonstrated that the 
type of sensory cues modulates the access to memories and their 
phenomenological features. By and large, visual, auditory, tactile, 
and verbal cues outperformed olfactory and gustatory cues in 
eliciting specific, detailed, emotional, and personally important 
memories. However, odors and tastes appeared particularly powerful 
to trigger memories that had not been evoked by the participants 
before the testing session. We  found that the temporal distribution 
of memories followed the same profile across the five senses.

An important contribution of this study is to show for the 
first time that gustatory- and odor-evoked autobiographical 
memories present largely similar characteristics. These shared 
features may be  the result of the strong interactions between 
these two chemosensory systems, which are most of the time 
stimulated simultaneously in daily life activities such as eating 
or drinking (Delwiche, 2004; Landis et al., 2010). More specifically, 
our results partially replicated previous findings on the 
distinguishing features of odor-cued memories and extended 
them to gustatory-evoked memories. Consistent with previous 
studies (Chu and Downes, 2000; Goddard et  al., 2005; Larsson 
et al., 2014), we found that odor- and gustatory-evoked memories 
are rare phenomena: odors and tastes produced fewer memories, 
which were also judged as more difficult to retrieve, and less 
specific and unique than memories from the other categories 
of sensory cues. In addition, olfactory and gustatory cues also 
triggered less detailed and less personally important 
autobiographical memories (see Goddard et  al., 2005; 
Knez et  al., 2017 for similar results on odor-evoked memories). 

TABLE 3 | Number of positive, neutral and negative memories generated across 
the six conditions.

Positive Neutral Negative

Vision 
(n = 331)

Observed 
count

213 71 47

Expected 
count

194.10 86.20 50.70

Standardized 
residual

2.30 −2.10 −0.60

Probability 
value

0.02 0.04 0.54

Hearing 
(n = 387)

Observed 
count

257 106 24

Expected 
count

227 100.80 59.20

Standardized 
residual

3.40 0.70 −5.50

Probability 
value

0.001 0.51 <0.001

Touch 
(n = 345)

Observed 
count

254 74 17

Expected 
count

202.30 89.90 52.80

Standardized 
residual

6.20 −2.10 −5.90

Probability 
value

<0.001 0.03 <0.001

Taste (n = 260) Observed 
count

91 90 79

Expected 
count

152.50 67.70 39.80

Standardized 
residual

−8.30 3.40 7.20

Probability 
value

<0.001 0.001 <0.001

Olfaction 
(n = 261)

Observed 
count

112 92 57

Expected 
count

153.10 68 40

Standardized 
residual

−5.50 3.60 3.10

Probability 
value

<0.001 <0.001 0.002

Words 
(n = 539)

Observed 
count

318 120 101

Expected 
count

316.10 140.40 82.50

Standardized 
residual

0.20 −2.30 2.60

Probability 
value

0.85 0.02 0.01

Standardized residuals in bold are those that exceed ±1.96 (MacDonald and Gardner, 2000) 
and are significant using an adjusted p = 0.003 (Bonferroni correction).
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Interestingly, however, we determined for the first time that odors 
and tastes tended towards “digging out” buried memories that 
had not been evoked before the testing session. Memory models 
such the Self-Memory System (SMS; Conway and Pleydell-Pearce, 
2000; Conway, 2005) predict that, over time, autobiographical 
memories that have low self-relevance are unlikely to be frequently 
rehearsed, which attenuates, in turn, their accessibility and episodic 
quality. However, a central postulate of the SMS is also that a 
potent cue corresponding to some component of the past experience 
might overcome lowered accessibility to an apparently forgotten 
(but still available) memory. Odor- and gustatory-evoked memories 
appear to illustrate well this theoretical assumption and make 
a valuable case for the distinction between the accessibility and 
availability of past event representations in memory (Tulving 
and Pearlstone, 1966; Conway, 2009). It is perhaps this unpredictable 
and oblique cueing action for odor- and gustatory-stimuli which 
has led to the characterization of odor cued memories as being 
poignant, and particularly evocative.

Unexpectedly, we  only partially replicated the finding that 
odors cued more emotionally charged memories. We  found 
that odors and tastes elicited less positive but more neutral 
and negative memories, which were also rated as less emotionally 
intense than memories triggered by the other sensory cues. 
In the same vein, while we  replicated the finding that odors 
favor the retrieval of childhood memories (Chu and Downes, 
2000; Willander and Larsson, 2006; Larsson and Willander, 
2009), this early reminiscence bump appears here wider than 
in previous studies as it spreads until early adulthood 
(15–19 years). Most importantly and contrary to previous studies 
(see Larsson et  al., 2014 for a review), we  found that the 
general temporal distribution of memories followed globally 

the same trajectory across the five senses and the presence of 
an early reminiscence bump was not a distinctive feature of 
odor-evoked memories. A critical aspect to account for these 
results may concern the selection of sensory cues. Recently, 
de Bruijn and Bender (2018) have demonstrated that the use 
of odors associated with childhood is determining to trigger 
memories from this particular life period. In other words, a 
high congruency between the cue and the memory may be  an 
important (if not necessary) factor to favor the retrieval of 
old childhood memories. One could speculate that this 
congruency effect may extend beyond the specific case of odor-
evoked memories and that all our sensory cues were particularly 
prone to trigger childhood memories (as a reminder, the list 
of cue-words from which we  derived the sensory cues was: 
house, cat, car, bird, cotton, sand, sugar, acid, flower, and tobacco). 
We, however, acknowledge that this remains speculative as 
we did not collect any information about the privileged association 
of our cues with this life period. Further studies controlling 
for the temporal matching of sensory cues with specific life 
periods would refine our understanding on the proneness of 
each sense to elicit memories from particular life periods and 
elucidate whether this congruency effect is unique to odor-
evoked childhood memories or is a more general phenomenon.

Among the five senses, the vision has often been found as 
having an advantage over other senses in humans in a variety 
of cognitive domains (Sinnett et  al., 2007; Schmid et  al., 2011). 
In this regard, autobiographical memory is not an exception: 
visual imagery processes play a central role in the retrieval 
and detail elaboration of memories by activating multisensory 
information in a cascading fashion (Greenberg and Rubin, 2003; 
Ernst et  al., 2015). Several studies have shown that when 

TABLE 4 | Number of memories as a function of the time elapsed since their last rehearsal across the six conditions.

First time Days Weeks Months Years

Vision (n = 328) Observed count 61 82 43 60 82
Expected count 91.60 54.80 40.20 57.90 83.50
Standardized residual −4.10 4.40 0.50 0.30 −0.20
Probability value <0.001 <0.001 0.61 0.74 0.83

Hearing (n = 386) Observed count 109 66 50 72 89
Expected count 107.80 64.50 47.30 68.10 98.30
Standardized residual 0.20 0.20 0.50 0.60 −1.20
Probability value 0.88 0.82 0.65 0.56 0.23

Touch (n = 345) Observed count 93 40 55 66 91
Expected count 96.30 57.60 42.30 60.90 87.90
Standardized residual −0.40 −2.80 2.30 0.80 0.40
Probability value 0.66 0.005 0.02 0.43 0.67

Taste (n = 261) Observed count 110 24 23 33 71
Expected count 72.90 43.60 32 46 66.50
Standardized residual 5.50 −3.50 −1.80 −2.30 0.70
Probability value <0.001 0.001 0.07 0.02 0.49

Olfaction (n = 262) Observed count 93 24 22 41 82
Expected count 73.20 43.70 32.10 46.20 66.70
Standardized residual 2.90 −3.50 −2.00 −0.90 2.30
Probability value 0.004 <0.001 0.04 0.37 0.02

Words (n = 538) Observed count 126 118 67 102 125
Expected count 150.20 89.80 66 94.90 137
Standardized residual −2.70 3.80 0.20 0.90 −1.40
Probability value 0.007 <0.001 0.88 0.35 0.17

Standardized residuals in bold are those that exceed ±1.96 (MacDonald and Gardner, 2000) and are significant using an adjusted p = 0.002 (Bonferroni correction).
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participants are exposed to multimodal cues (consisting for 
instance in combinations of pictures, sounds, and odors), the 
retrieval and content of autobiographical memories are primarily 
driven by the visual modality (Karlsson et  al., 2013; Willander 
et al., 2015). Furthermore, according to these studies, the second 
most significant modality in the sensory hierarchy is the auditory 
system. Our findings support this view by showing that visual 
and auditory cues outperformed odors and tastes to elicit specific, 
detailed, emotional, and personally significant memories. However, 
we  did not find evidence in favor of a hierarchy between the 
visual and auditory systems as both types of cues had a similar 
influence on these phenomenological characteristics. Qualitatively, 
we  only observed that the age distribution of visually cued 
memories showed an earlier and narrower peak (5–9  years) 
than auditory-evoked memories (from 5–9 to 20–24  years).

Thus far, our results suggest that a certain degree of overlap 
may exist between some senses with regard to their influence 
on autobiographical memory, with on one hand, olfaction and 
taste and, on the other, vision and audition. In this grouping, 
our findings also suggested for the first time that touch 
approximates vision and audition. Indeed, we found that tactile 
cues are just as powerful as visual and auditory information 
to elicit autobiographical memories, which present highly similar 
phenomenological features. Furthermore, we found that auditory 
and tactile cues triggered more positive memories and less 
negative ones than the other types of sensory cues. Striking 
similarities were also observed between the temporal distribution 
of memories cued by sounds and textures: both showed a 
reminiscence bump that spreads from 5–9 to 20–24 years. This 
pattern of results thus raises new questions about the role of 

FIGURE 2 | Lifespan retrieval curves for each type of cue.
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touch in human memory and its relationship with vision and 
audition. Neuroimaging studies have shown that visual cortical 
areas are involved in haptic object recognition, which likely 
reflects the formation of mental images during haptic exploration 
(see Gadelha et al., 2013 for a review). Although this hypothesis 
remains to be  investigated in detail, we  suggest that this 
neurofunctional convergence may account, at least in part, for 
the similarities observed between autobiographical memories 
elicited by visual and tactile cues.

Since gender differences in autobiographical memory have 
frequently been reported in the literature (for a review see 
Grysman and Hudson, 2013), we also conducted an exploratory 
analysis to examine whether the phenomenological characteristics 
of memories evoked by the different sensory cues varied across 
gender. Previous studies have shown that, when gender differences 
are reported, women’s autobiographical memories are generally 
rated as more emotional, vivid, and personally significant 
(Grysman and Hudson, 2013). In our large sample of participants, 
we  partially replicated these findings by showing that women 
rated their memories as more personally meaningful than men, 
especially for visually-cued memories. Among the different 
autobiographical memory studies using the sensory cue approach, 
the effect of gender has been rarely explored. To our knowledge, 
Goddard et  al. (2005) were the only to address this issue and 
they found no gender differences, except that women rated 
their memories as being more vivid than men. Future studies 
addressing more specifically this issue are thus needed, especially 
since the expression of gender differences is influenced, among 
other dimensions, by the methodology used to elicit 
autobiographical memories (Grysman and Hudson, 2013).

Taken together, the current findings refine our understanding 
of the influence of the senses on autobiographical memory 
functioning and organization. Our results show that sensory 
information can act as powerful cues to trigger memories, of 
which the phenomenological and qualitative properties depend 

on the nature of the sensory cue. Of particular interest, this 
comparative study suggests that, within the five senses, some 
of them may share a particular relationship as they have a 
similar influence on autobiographical memory: on one side 
lie olfaction and taste, and on the other vision, audition and 
touch. This finding raises new questions about the contribution 
of multisensory processing to autobiographical memory. Indeed, 
while this study was designed to investigate the respective 
influence of each sense, a more ecological approach would 
be  to examine the effect of multimodal cues on the elicitation 
of memories, as multiple senses are generally stimulated 
simultaneously in everyday life. Previous studies along this 
line have shown a positive influence of multimodal cueing on 
autobiographical recall when it combined visual, auditory, and 
olfactory cues (Karlsson et  al., 2013; Willander et  al., 2015). 
Interestingly, both studies have shown that autobiographical 
recall was primarily driven by the visual and auditory modalities, 
and to a lesser extent by olfactory cues. As such, the sensory 
organization suggested by our findings may offer new lines 
of inquiry to better understand the impact of multimodal 
cueing on autobiographical memory and to delve deeper into 
the cognitive and sensory mechanisms that support this 
organization. In particular, despite its central role in 
autobiographical memory (Greenberg and Rubin, 2003; Ernst 
et  al., 2015), in the current study, we  did not assess the visual 
imagery vividness of memories and yet, visual imagery processes 
appear as a good candidate to explain, at least in part, the 
similarities between vision and touch. Future studies should 
examine in more detail the contribution of visual imagery 
processes in the differential influence of sensory cues on 
autobiographical memory. Despite these advances in the 
understanding of the Proust effect, one has to acknowledge 
that, by its very nature, this phenomenon is difficult to capture 
with empirical testing for at least two reasons. First, in its 
original description, the unexpected and involuntary recall of 

FIGURE 3 | Global reminiscence bump with the six conditions grouped together in participants aged over 30.

52

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Ernst et al. The Proust Machine Experience

Frontiers in Psychology | www.frontiersin.org 11 January 2021 | Volume 11 | Article 623910

a memory is at the heart of this phenomenon, which clearly 
contrasts with experimental paradigms asking participants to 
generate deliberately memories in response to sensory cues. 
Another important aspect relates to the fact that sensory-
memory associations are different and unique for every individual, 
which makes the use of standardized sensory cues ill-suited. 
In this regard, the use of personalized cues might be  a more 
naturalistic approach (see de Bruijn and Bender, 2018 for 
further discussion on this issue). Future studies developing 
innovative study designs may overstep these limitations to get 
closer to the original phenomenon experienced by people in 
daily life.

Studies along this line could also stimulate applied research 
in clinical psychology, and especially the development of 
reminiscence therapies (Duru Aşiret and Kapucu, 2016; Glachet 
et  al., 2018; Mileski et  al., 2018; Kirk et  al., 2019). Among 
the different approaches, the use of sensory-based reminiscence 
therapy appears particularly promising since sensory cues could 
provide a more direct access to autobiographical memories 
and thus minimize the demand on executive control processes 
(Kirk and Berntsen, 2018; Glachet and El Haj, 2019). For 
instance, the use of odors or music cues have been found to 
enhance the specificity and the phenomenological experience 
of memories evoked by people with Alzheimer’s disease (El 
Haj et  al., 2012; Glachet and El Haj, 2019), and odors also 
improved the access to self-concepts (Glachet and El Haj, 
2020). These previous results thus contrast with some of our 
current findings in healthy subjects. This suggests that the 
influence of odors on autobiographical memory might 
be  modulated by the preservation/impairment of different 
cognitive mechanisms engaged in autobiographical retrieval, 
in particular, higher-order executive functions and strategic 
processing that are known to be  involved in autobiographical 
memory decline in Alzheimer’s disease (for a review see El 
Haj et  al., 2015). Furthermore, Kirk et  al. (2019) have shown 
that the use of an immersive setting consisting in an apartment 
that matches the time of participants’ youth and which stimulates 
different sensory modalities (i.e., vision, olfaction, audition, 
somatic sensation) significantly improve the access to episodic 
autobiographical memories in people with Alzheimer’s disease. 
While most studies to date have been conducted in people 
with dementia, the extension of sensory-based reminiscence 
therapy to psychopathology might represent a future research 
avenue. Indeed, a recent study has shown that olfactory 
autobiographical memories were associated with higher levels 
of subjective feeling of belongingness in people with 
schizophrenia (Allé et  al., 2020). Stimulating autobiographical 
memory by odors might thus be a way to alleviate the executive-
related autobiographical memory deficit observed in 
schizophrenia and it might also have a positive influence on 
some associated pathological features such as the reduced sense 
of self (Berna et al., 2016). However, despite the great popularity 
and potential of reminiscence therapy, to date, there is no 
golden standard regarding the method and procedure to apply. 
More empirical studies comparing the properties of 
autobiographical memories across the five senses are thus 
needed, including in clinical groups, to determine the most 

suitable memory triggers and how to use them to maximize 
the effect on autobiographical remembering.

As a final point, it is also worth discussing some advantages 
and limitations of the public event method. There is a growing 
movement to have larger sample sizes and more generalizable 
results in experimental psychology, leading to the use of online 
testing where the demographic characteristics are more varied 
than the typical undergraduate sample, and the sample sizes are 
less constrained by financial and practical considerations. However, 
online testing has its constraints: the lack of use of tactile, 
gustatory, and olfactory stimuli being notable. Here, we  want 
to acknowledge several constraints, which are inevitable in using 
large public events, such as the possible influence of a social 
environment, background noise, lack of tight control on within-
subject manipulations (as was the case here) as a result of 
promoting a flexible and friendly format, little or no checking 
for the understanding of instructions or verification of responses 
and the undoubted high motivation of a self-selected sample.

Our over-riding conclusions are positive, however, since 
with such large-scale studies, we  can test the generalizability 
and robustness of effects and test hypotheses in novel groups. 
Here, for instance, our data produce patterns, which are in 
keeping with known findings in more tightly controlled 
experiments. Our effect sizes are notably small, but the study 
has yielded new insights into autobiographical memories cued 
by smells, tastes, and touch in comparison with other more 
usual auditory, verbal, and visual cues. These exploratory findings 
will need verification in standard laboratory tasks, but for now, 
it is thanks to the enthusiasm and interest of our public event 
participants and experimenters that these new insights have 
come to light.
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Dissociative experiences have been associated with diachronic disunity. Yet, this work is 
in its infancy. Dissociative identity disorder (DID) is characterized by different identity states 
reporting their own relatively continuous sense of self. The degree to which patients in 
dissociative identity states experience diachronic unity (i.e., sense of self over time) has 
not been empirically explored. This study examined the degree to which patients in 
dissociative identity states experienced diachronic unity. Participants were DID adults 
(n = 14) assessed in adult and child identity states, adults with a psychotic illness (n = 19), 
adults from the general population (n = 55), children from the general population (n = 26) 
and adults imagining themselves as children (n = 23). They completed the Diachronic 
Disunity Scale (DDS), the Dissociative Experiences Scale (DES), and the Self-Concept 
Clarity Scale (SCCS). Diachronic disunity was not limited to psychiatric groups, but evident 
to some degree in all adult and child samples. The DID adult sample experienced more 
dissociation and self-confusion than the psychosis and adult comparison groups, but did 
not differ on the diachronic measure. DID patients in their child identity states and child 
comparisons showed disunity and were significantly different from child simulators, who 
showed relatively more unity. Results suggest that DID patients in either adult or child 
dissociative identity states, like those in other samples, do not universally experience 
themselves as having a consistent sense of self over time.

Keywords: diachronicity, dissociative identity disorder, schizophrenia, self, dissociation

INTRODUCTION

A continuous sense of self over time despite continual small and on occasions large changes 
in one’s external world, body, behavior, and psychological experiences, is associated with various 
processes (e.g., Prebble et  al., 2013). These processes include autobiographical memory, a 
narrative construction that develops to integrate diverse experiences to allow a persisting 
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self-representation, the awareness of a body that is perceived 
as belonging to oneself, and a representation of one’s qualities, 
values, and characteristic ways of engaging with oneself and 
others (i.e., personality; e.g., Lampinen et al., 2004). The bringing 
together of disparate elements over time into a sense of oneself 
persisting from past to present (and future) has been variously 
referred to as diachronic unity, diachronicity, continuous identity 
or a temporally extended self (Braude, 1995; Radden, 1996, 
1999; Lampinen et  al., 2004; Klein, 2012; Prebble et  al., 2013; 
Sokol and Eisenheim, 2016). In adulthood, many people will 
appraise that despite major psychological and bodily changes, 
they remain the same person they were earlier in their life. 
That is, the experiences they had previously in life subjectively 
happened to the same person they are now. However, others 
report being a different person now than they were at another 
time in their life, and that experiences in the past occurred 
to a different person than they are now (i.e., diachronic disunity). 
Given that sense of self must have some duration as a basic 
feature for what constitutes a self (Radden, 1999), diachronic 
unity develops over childhood and early adolescence (e.g., Bird 
and Reese, 2008). Its emerging stability over that period suggests 
diachronic unity should be more evident in adults than children.

Lampinen et  al. (2004) suggested that the experience of 
diachronic disunity in adulthood is not inherently pathological 
(i.e., experienced by people psychiatrically unwell), and may 
be  a response in healthy adults to challenging circumstances. 
Yet in non-clinical groups, disunity has been associated with 
a range of symptoms including depression and suicidal ideation, 
along with reduced adaptive functioning and insight (Sokol 
and Eisenheim, 2016; Sokol and Serper, 2019). Lampinen et al. 
(2004) also found that dissociative experiences were associated 
with diachronic disunity in college students. Dissociation is 
known to impact aspects of subjective autobiographical memory 
(e.g., a felt sense of ownership of memories and reports of 
inter-identity amnesia), narrative representations of oneself (e.g., 
disjointed self-reflections following trauma) and a sense of 
ownership or distortion in one’s experience of the body (e.g., 
depersonalization; Chefetz, 2015; Nijenhuis, 2015). Exploring 
the relationship between diachronic disunity and pathological 
dissociation, Lampinen et  al. (2004) found that most people 
who reported disunity were not pathological dissociators, but 
that the majority of people who reported pathological dissociation 
experienced disunity.

A particularly interesting condition in regard to diachronicity, 
and one as yet unexplored empirically, is dissociative identity 
disorder (DID). DID reflects a disruption of identity 
characterized by two or more distinct personality states 
involving marked discontinuity in sense of self. In DID, 
different past events are experienced as ego-syntonic in some 
identity states and ego-dystonic in others, where at the more 
extreme end some report amnesia for past incidents that 
other identity states remember and experience ownership of 
(Reinders et al., 2012). In their different identity states, patients 
may report gaps in their personal history, with the “missing” 
details available to other identity states. There is not an 
integrated autobiographical narrative of one’s whole life, but 
rather multiple more or less integrated narratives in multiple 

continuous selves (Radden, 1996; Chefetz, 2015; Nijenhuis, 2015). 
Yet, it is not empirically clear how much DID patients view 
themselves as continuous over time in their different dissociative 
identity states. The goal of the current study was to examine 
the persistence of self (diachronicity) over the past 5 years in 
different dissociative identity states and selected comparison groups.

The Present Study
In exploring and expanding some of the questions raised in 
Lampinen et  al.’s (2004) research with college participants, 
this study examined diachronic (dis)unity in samples of 
individuals with and without psychiatric disorders. The key 
reference sample comprised of individuals with a diagnosis 
of DID. They were assessed on a measure of confusion 
associated with the sense of self, to examine if those reporting 
less clarity about their self-concept also reported more 
diachronic disunity. In their adult and child dissociative 
identity states, DID participants also completed an assessment 
of diachronic (dis)unity. Currently, little is empirically known 
about the degree to which dissociative identity states view 
themselves as consistent across time and this study begins 
to fill that gap. Such knowledge may help understand the 
solidity of the sense of self in different dissociative identities, 
which ultimately may assist in directing treatment to facilitate 
greater integration between dissociative identity states.

A psychiatric comparison for this sample was a group in 
treatment for a psychotic disorder, given they often report 
profound disruptions in their sense of self but not a disruption 
in the form of different dissociative identity states (Sass and 
Parnas, 2003; Henriksen and Nordgaard, 2014). Non-clinical 
comparisons were a sample of (1) adults, (2) children, and 
(3) adults imagining themselves as children. These latter two 
samples allowed a comparison with the child DID group. 
Comparing child and adult comparisons allowed for an indication 
of the development of diachronic unity in the life course as 
well as providing a benchmark pattern to compare DID patients 
in child and adult identity states. The psychosis group allowed 
a comparison with DID to determine if differences were evident 
in comparison to a sample with an impaired sense of self but 
less severe dissociative symptoms. The child simulator group 
allowed an exploration of whether diachronicity ratings in DID 
child identity states were more like actual children or adults 
imagining they were children. The healthy child samples, child 
simulators and DID participants in their child dissociative 
identity state did not complete the adult measures of dissociative 
experiences and self-confusion.

Given the profound disruptions in sense of self reported by 
DID patients and psychotic patients, it was hypothesized that 
(1) both patient samples would be  characterized by greater 
confusion in their sense of self compared to the adult comparisons. 
The Self-Concept Clarity Scale (SCCS) was used as an index 
of self-confusion and assesses the clarity and consistency in the 
participants’ self-concept (Campbell et  al., 1996). (2) It was 
predicted that diachronic disunity would be  more evident in 
healthy children than healthy adults. (3) Following the work 
of Lampinen et  al. (2004), it was hypothesized that diachronic 
disunity would not be limited to pathological groups, but would 
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be especially prevalent in those with high scores on pathological 
dissociation (i.e., especially DID patients). Partly in contrast 
and because DID involves not only pathological dissociative 
symptoms like depersonalization and derealization (which 
Lampinen et al., 2004 assessed in college students), but specifically 
a disruption of identity characterized by two or more distinct 
personality states, it was (4) hypothesized that diachronic disunity 
would be  reported less by the DID patients in both identity 
states than in the psychosis sample. This is consistent with 
clinical reports of a more continuous sense of self in the 
separate DID identity states (e.g., Chefetz, 2015; Nijenhuis, 2015).

MATERIALS AND METHODS

Participants
Five samples were recruited for the study, which was part 
of a larger program of research. These five samples created 
six groups, as the DID sample was assessed in both adult 
and child identity states. The DID sample contained 14 
participants (12 female and 2 male). DID participants were 
recruited via clinician referrals, and a hospital-based program 
for dissociative disorders, and all were in various stages of 
psychological therapy. To be  included in the study, DID 
participants needed to have (1) a pre-existing diagnosis of 
DID that was confirmed with the DID section of the Dissociative 
Disorders Interview Schedule (DDIS; Ross et  al., 1989); (2) 
the ability to engage two dissociative identities, one identified 
as a child (aged between 6 and 12) and one identifying as 
an adult; and (3) the ability to switch between these two 
identity states upon request. In their adult identity states, 
patients reported a mean age of 45.57 years (SD = 8.47), while 
in their child identity state, they reported a mean age of 
8.92 years (SD = 2.17). Regarding ethnicity, they were largely 
made up of European Australian (n = 6; 43%) and New Zealand 
(n = 4; 29%) participants, where just over half were single 
(n = 8; 57%) and the remaining were married or in a relationship 
(n = 6; 43%). All DID participants had graduated from high 
school and 11 (79%) had a tertiary qualification (e.g., trade 
certificate, diploma, and degree).

The psychosis group contained 19 participants (6 female 
and 13 male) in treatment for either schizophrenia/schizoaffective 
disorder (n = 8) or first episode psychosis (n = 11). Both sets 
of participants were recruited from statutory mental health 
services where they were receiving a combination of pharmaco 
and psychological therapies, with the former from a program 
treating chronic adult patients into old adulthood, and the 
latter limited to patients aged 18–30 years. All participants were 
currently symptomatic but none were experiencing frank 
psychosis requiring inpatient hospitalization. This group overall 
had a mean age of 32.68 years (SD = 13.75), were largely 
New  Zealand European (n = 14; 74%) and single (n = 15; 83%). 
Three (16%) reported no qualifications, with the remainder 
completing high school and/or further education.

The adult samples were made up of 55 participants 
(37 female and 18 male) recruited from college students via 
a participant pool and campus advertisements, and adults from 

the general population engaged via snowball sampling. This 
sample had a mean age of 31.00 years (SD = 12.48) and were 
primarily New  Zealand European (n = 34; 62%). Due to a data 
collection error, only 38 adult comparisons completed questions 
on relationship status, with 15 (39%) single and 23 (61%) in 
a relationship. Thirteen (24%) had a history of mental health 
difficulties (i.e., anxiety disorder n = 2; mood disorder n = 6; 
post-traumatic stress disorder (PTSD) n = 2; personality disorder 
n = 1; psychotic disorder n = 1; did not state diagnosis n = 1). 
All 55 adult comparisons had completed high school.

For the child simulator group, 23 adults (18 female and 
5 male) with a mean age of 37.78 years (SD = 6.42) were 
recruited from the same populations and via the same means 
as the adult sample. These participants were asked to imagine 
themselves as between 6 and 12 years of age and complete 
the study from that child perspective. They were reminded 
to imagine themselves at this age when completing each aspect 
of the study. This age range was chosen to match the age 
range of the child identities in the DID sample. The sample 
group was predominantly New  Zealand European or 
New  Zealand Asian (n = 16; 70%), was primarily in a 
relationship/married (n = 17; 74%), and all had completed 
high school, with the majority (96%) having a tertiary 
qualification. Four self-reported a history of mental health 
difficulties (PTSD n = 2 and eating disorder n = 2). The four 
adult samples (DID, psychosis, adults, and child simulators) 
differed in age, F(3, 107) = 7.09, p < 0.001, ηp

2 = 0.17, with the 
DID participants older than the adult (p < 0.001) and psychosis 
(p = 0.009) samples, but not the child simulator group (p = 0.23). 
The psychosis sample had the opposite sex ratio to the other 
groups, with more male participants.

For the child sample (n = 26), participants were drawn from 
local schools and ranged between the ages of 6 and 12 years 
to match the DID child identities (Mean = 9.50; SD = 2.06). They 
also had a similar gender break down (23 female and 3 males). 
Fifty percent were New  Zealand Europeans and the remaining 
participants were Maori, Asian, and European. In comparing 
the age between the child DID identities (Mean = 8.92; SD = 2.17) 
and the child samples, no difference was evident, F(1, 37) = 0.65, 
p = 0.42, ηp

2 = 0.02.

Materials
As part of a larger study participants completed the Diachronic 
Disunity Scale (DSS; Lampinen et  al., 2004). In addition, the 
DID, adult comparison, and psychosis groups completed the 
Dissociative Experiences Scale (DES; Carlson and Putnam, 
1993) and the SCCS (Campbell et  al., 1996), while the DID 
participants were also given the DDIS. Finally, the DID and 
psychosis samples were administered the MINI-International 
Neuropsychiatric Interview (MINI; Sheehan et  al., 1998), with 
the scores for hallucinations and delusions noted here. The 
larger study was designed to examine life narratives, self-defining 
memories, and self-concept in individuals with DID. All 
participants collected as part of those larger studies were utilized 
in this study, and this was first study presented from the 
larger piece of work, with the DDS and possibly the SCCS 
not planned for use in future studies.

58

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Dorahy et al. Diachronicity and Dissociation

Frontiers in Psychology | www.frontiersin.org 4 January 2021 | Volume 12 | Article 620063

The DES contains 28 self-report items assessing dissociative 
experiences and symptoms on an 11 point scale from 0 (never) 
to 100 (always). An example item is, “Some people have the 
experience of finding themselves in a place and having no 
idea how they got there.” Higher mean scores indicate more 
dissociative experiences. The DES has excellent psychometric 
properties in clinical and non-clinical populations (Carlson 
and Putnam, 1993; Carlson et  al., 1993; van Ijzendoorn and 
Schuengel, 1996). Internal consistency for the DES was adequate 
across all samples in the current study (Cronbach’s alphas > 0.85).

The SCCS includes 12 items that are rated on a five-point 
Likert scale ranging from “Strongly disagree” to “Strongly agree” 
(e.g., “Sometimes I  feel that I  am  not really the person that 
I  appear to be.”) with higher scores indicating greater self-
concept clarity. Scores can range from 12 (low self-concept 
clarity) to 60 (high self-concept clarity). The psychometric 
properties of the scale are sufficient (Campbell et  al., 1996, 
2003). The internal consistency was adequate across all samples 
in the current study (Cronbach’s alphas > 0.77).

The DDS contains two poles that form four quadrants. The 
first pole assesses diachronicity on a scale that ranges from 
high (i.e., diachronic unity), “I am  the same person” (4) to 
low (i.e., diachronic disunity), “I am  not the same person” 
(−4). The second pole assesses the degree the participant 
believes they have changed, “I have changed a great deal” (4) 
vs. have not changed, “I have not changed at all” (−4), over 
a specified time period. Having both poles allows change to 
be  assessed in relation to diachronicity. Consistent with the 
DDS time frame, the current study anchored responses to the 
past 5 years. Participants are asked to put an X in the quadrant 
and space that best captures their view of diachronicity and 
change at the time of completing the scale compared to 5 years 
ago. The four possible quadrants that a person might place 
themselves in are: I  am  same person and have not changed; 
I  am  same person and have changed; I  am  not same person 
and have not changed; I am not same person and have changed. 
Given one data point is provided for each participant, no 
reliability data are calculated, but an analysis on the DDS 
examines each pole uniquely, providing two scores (one for 
change and one for diachronicity), as well as a single quadrant 
score (Lampinen et  al., 2004).

The MINI (version 5.0.0, module L Psychotic Disorders) is 
a structured interview assessing symptoms related to psychotic 
disorders (e.g., hallucinations and delusions). Items are rated 
“yes/no” (e.g., item L3: Have you  ever believed that people 
were spying on you, or that someone was plotting against 
you, or trying to hurt you?). Four items assess delusions 
(L1a–L4a) and three assess hallucinations (L6a, L6aa, and L7a). 
Scores for each item on the subscale are summed to give a 
final score, with higher scores signaling increased symptoms. 
The MINI is a reliable and valid measure (Sheehan et al., 1998).

The DDIS is a structured clinical interview for DSM-5 
dissociative disorders. The DID section contains four items 
assessing the diagnostic criteria for DID via “yes,” “no” or “unsure” 
responses. The researcher asked respondents whether they feel 
they have distinct identities, whether these identities take control 
of their behavior, whether they are sometimes unable to recall 

important personal information, and whether these experiences 
are caused by substance abuse. The DDIS is psychometrically 
sound and has good kappa values for agreement between scores 
and clinician assessment (e.g., Ross et  al., 1989).

Procedure
Participants individually took part in the study at a University 
laboratory, a room at their school, or at their place of treatment. 
Following written informed consent, participants completed 
in random order demographic questions, the DES, the SCCS, 
and the DDS, along with other measures irrelevant to the 
current study associated with identity and life experience. 
The DID sample was additionally administered the DDIS. 
The DID participants then “switched” to a pre-arranged child 
identity state and completed the same procedure in this 
dissociative identity state (i.e., the order of identities was 
fixed). Prior to commencing the study, they were asked to 
select a child identity in middle to late childhood (6–12 years). 
Before completing the study, the child simulator group 
participants watched a series of short video clips compiled 
from the Child of Our Time Documentaries (BBC, 2008) of 
children between 7 and 8 engaging in normal life (e.g., play, 
family time, and school) presented on a computer via 
headphones. Two videos were used; one for male participants 
and one for female participants. The male participants were 
shown videos which predominately showed 8-year old boys, 
while the female participants were shown videos which 
predominately showed 8-year-old girls. Both videos were 
approximately 6 min long. Participants in this group were 
asked to imagine themselves back at this age while completing 
the study. No reference to DID was made.

All participants and all samples (i.e., DID patients in adult 
and child identity states) completed the DDS. Language fitting 
for a child was used when explaining and administering the 
DDS to child samples. The DES and SCCS were completed 
by the DID (in adult identity state), psychosis, and adult 
samples, but not by the child, child simulator or DID child 
identity state. The study was approved by both University and 
Hospital Research Ethics Committees. Data are available at: 
https://osf.io/ce5km/.

RESULTS

Psychotic Symptoms, Dissociation, and 
Self-Concept Clarity Across Groups
The DID sample (M = 2.43, SD = 1.01) did not differ on 
hallucination scores on the MINI compared with the psychosis 
sample (M = 1.73, SD = 1.24), F(1,31) = 2.91, p = 0.10, ηp

2 = 0.09, 
but the psychosis groups showed higher delusion scores, (M = 2.58, 
SD = 1.17), than the DID group (M = 1.21, SD = 0.97), 
F(1,31) = 12.58, p = 0.001, ηp

2 = 0.29.
Of the 147 participants who completed the DDS, 91 

(62%) reported experiencing a continuity of the self over 
the past 5 years, while 56 (38%) reported diachronic disunity. 
Table  1 includes the median score for diachronicity ratings 
to gauge how much each sample fell into unity or disunity, 

59

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://osf.io/ce5km/


Dorahy et al. Diachronicity and Dissociation

Frontiers in Psychology | www.frontiersin.org 5 January 2021 | Volume 12 | Article 620063

as well as DES and SCCS scores for the three adult groups. 
The Kruskall-Wallis analysis showed a significant difference 
across the DID, adult comparisons, and psychosis groups 
for the DES, χ2(2) = 36.27, p < 0.001, and self-clarity, 
χ2(2) = 26.27, p < 0.001, scales. For the DES, the Mann-Whitney 
tests showed higher scores for the adult DID groups than 
the adult comparison (U = 1.000, z = −5.73, p < 0.001, r = 0.69) 
and psychosis (U = 4.000, z = −4.70, p < 0.001, r = 0.82) groups. 
The adult comparison and psychosis group did not differ, 
(U = 656.00, z = 1.65, p = 0.10, r = 0.19). The Mann-Whitney 
tests showed lower self-clarity scores for the adult DID 
group than the adult comparisons, U = 666, z = 4.81, p < 0.001, 
r = 0.58, and psychosis, U = 213, z = 3.42, p < 0.001, r = 0.60, 
groups. The psychosis group had lower self-clarity (p = 0.045) 
than the adult comparison group, U = 348, z = −2.16, p = 0.031, 
r = 0.25).

Diachronicity Scores
In terms of the quantity of diachronicity (as measured by the 
DDS pole, I  am  same/not same person from 5 years ago), the 
psychosis and adult samples fell further into the diachronic 
unity range than the DID adults (Table  1). Yet, the Kruskall-
Wallis test showed no difference across the three adult groups, 
χ2(2) = 0.501, p = 0.78.1

Two participants in the DID child group did not complete 
the DDS. In terms of the quantity of diachronicity, the child 
simulators were well in the unity range (Table  1), while child 
and child DID groups were in the disunity range. The Kruskall-
Wallis test across groups showed a significant difference, 
χ2(2) = 8.10, p = 0.017, with the follow-up Mann-Whitney tests 
indicating the child simulators were more unified than the 
child sample, U = 431, z = 2.68, p = 0.007, r = 0.38, and the child 
DIDs, U = 81, z = −2.01, p = 0.049, r = 0.34. The child and child 
DID samples did not differ significantly, U = 148, z = −0.26, 
p = 0.816, r = 0.04.

A Mann-Whitney U test comparing comparison children 
with comparison adults indicated a significant difference for 
diachronicity, U = 484, z = −2.27, p = 0.023, r = 0.25, with adults 
experiencing relatively more unity compared to children. A 
comparative analysis in the DID sample, examining adult and 
child identity states, showed no difference across identity states 
for diachronicity, although the effect size was almost identical 

1 Re-conducting the analysis omitting those reporting mental health difficulties 
from the adult comparison group (n = 13), did not change the result, χ2(2) = 0.63, 
p  =  0.73.

to healthy child-adult samples comparison z = −1.20, p = 0.23, 
r = 0.24 (Wilcoxon Signed Rank Test).

Diachronic Disunity Scale Quadrants
The DDS requires participants to mark in a quadrant where 
they see themselves in terms of how much they have changed 
and whether they are still the same person compared to 
5 years ago (Table  2). Thus the measure combines change 
and diachronicity. One category in Table  2 (i.e., different 
person, have not changed) was affirmed by a very small 
number of adult participants (DID = 1; adult comparisons = 2) 
and was therefore removed from further analysis to avoid 
low cell counts. This left three categories (same person, 
changed; different person, changed; same person, have not 
changed). A chi-square test for independence on the resulting 
three categories indicated, however, no significant differences 
between the three adult groups for the quadrant scores, 
χ2(4, n = 83) = 5.54; p = 0.24, Cramer’s V = 0.18. For all groups, 
the majority of participants indicated that they had changed 
a lot, with some indicating they were still the same person 
(i.e., diachronic unity) and some indicating being a different 
person (i.e., diachronic disunity).

The chi-square analysis for the three child groups across 
the three categories (i.e., again the category “different person, 
have not changed” was removed as no participants affirmed 
it) showed a significant difference, χ2(4, n = 61) = 12.40; p = 0.015, 
Cramer’s V = 0.32. The child simulators, who predominantly 
reported having changed a great deal, but still being the same 
person (i.e., diachronic unity) differed significantly from the 
DID child identity group, χ2(2, n = 35) = 8.91; p = 0.012; Cramer’s 
V = 0.51, and the child comparisons, χ2(2, n = 49) = 7.24; p = 0.027; 
Cramer’s V = 0.38, with the latter two groups more likely 
reporting having changed a great deal, and being a different 
person from 5 years ago (i.e., diachronic disunity). The pattern 
for the child DID and child comparison did not differ significantly, 
χ2(2, n = 38) = 1.33; p = 0.515, Cramer’s V = 0.19.

For comparisons, the patterns changed significantly from 
healthy children to adults, with children indicating most 
often being a different person while having changed a great 
deal, and adults reporting most often being the same person 
despite having changed a great deal, χ2(2, n = 78) = 9.51; 
p = 0.009; Cramer’s V = 0.35. For DID patients, the chi-square 
test for independence indicated a trend for an incomparable 
pattern for adult vs. child identity states, χ2(2, n = 25) = 5.42; 
p = 0.067; Cramer’s V = 0.47. Most patients in their child state 
reported either having changed a lot and being a different 
person or having changed not at all and being the same person. 

TABLE 1 | Participants reporting diachronic unity and disunity in each group; median (+ scores indicate unity; − scores indicate disunity; 95% CI for median) to show 
the quantity to which each group fell in one or the other category. Dissociative Experiences Scale (DES) and self-clarity (SCCS) medians are also provided with 95% CI.

DID Adult Psychosis Adults DID Child Child Child simulators

Quantity of unity/
disunity

0.50 (−3.00, 4.00) 2.50 (1.00, 3.50) 3.00 (1.00, 3.00) −1.50 (−4.00, 4.00) −1.50 (−3.00, 1.00) 3.00 (2.00, 3.00)

DES 63.04 (55.36, 66.43) 12.14 (6.79, 19.64) 5.86 (4.64, 7.43)
SCCS 21.00 (16.00, 28.49) 40.00 (35.00–46.00) 45.00 (43.00, 48.00)
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In the adult state, there was a relative shift from the latter 
category to patients reporting a lot of change but still being 
the same person.

DISCUSSION

Consistent with the first hypothesis the DID and psychosis 
samples reported greater self-confusion than adult comparisons, 
but the DID group had more self-confusion than the psychosis 
group. Diachronic disunity was more evident in the child 
comparison sample than the comparison adult sample, supporting 
existing literature and the second hypothesis. Regarding the 
third hypothesis, diachronic disunity was not limited to the 
psychiatric groups, but evident to some degree in all adult 
and child samples. Yet, while the vast majority of participants 
reported changing in the past 5 years (82%), most felt they 
were the same person (62%). There was no indication that 
the adult DID sample differed on diachronic (dis)unity from 
the psychosis group, and these two samples were not different 
from adult comparisons on diachronicity scores. In their child 
state, DID patients also did not differ significantly in disunity 
from the healthy children, but did report less unity than child 
simulators. Thus the data did not confirm that disunity would 
be especially prevalent in those with higher scores on pathological 
dissociation. Also, hypothesis four, regarding less disunity in 
the DID sample than in the psychosis group, was not supported.

The percentage of DID patients in their adult state indicating 
they felt like the same person (50%) was comparable to the 
percentage indicating they felt like a different person. Comparing 
the DID patients in their child and adult identity states, there 
was a trend where DID patients in their adult identity states 
more likely felt they were the same person despite changing 
a lot compared to the child identity states in which they rarely 
affirmed this category, and more predominantly felt they were 
a different person and had changed a lot. Thus, there was 
some indication that the DID sample showed an inconsistent 
pattern of diachronicity in their adult vs. child identity state, 
just as was evident when comparing healthy children and adults.

Disunity was evident in just over a third of participants 
and was not related exclusively to being in a psychiatric group, 

supporting Lampinen et  al. (2004) supposition that a 
discontinuous sense of self over time is not limited to 
psychiatrically disordered individuals. Rather, disunity in this 
study was evident in just under a quarter to just over a half 
of participants in all groups.

Closer inspection of the psychosis sample data indicated 
that the relatively small number reporting disunity were 
overwhelmingly those experiencing first episode symptoms (3 
of 4), which is perhaps not surprising given the significant 
recent upheaval to personality and social functioning such 
events bring and the resulting sense that the self is now different 
(e.g., Reed, 2008; Romano et  al., 2010). Yet, those with more 
chronic symptoms (i.e., schizophrenia/schizoaffective disorder) 
nearly all reported diachronic unity, as if having the disorder 
for some time is not as disruptive to a unified sense of self 
across time, even if there is some self-confusion about their 
sense of self, as evident in lower self-concept clarity scores 
compared to adult comparisons. In these more chronic psychosis 
presentations, the self may not be  as vulnerable to being 
appraised as dramatically different, and self-confusion along 
with experiences of life, potentially including psychotic episodes 
experienced in recent times, can be  accommodated into a 
continuous sense of self. That is, as living with a psychotic 
illness continues, the view of self may expand to integrate 
these experiences as part of oneself. Future work may address 
whether the sense of diachronic unity persists during or 
immediately after a psychotic break, when synchronic functioning 
is severely disrupted. Recent work with acutely psychotic patients 
showed future diachronicity (being the same person in the 
future) was more disrupted than past diachronicity, and related 
to psychotic symptom severity (Sokol and Serper, 2019).

Interestingly, there were some differences between child and 
adult samples, with comparable patterns for healthy comparisons 
and DID patients. Adults (significantly for comparisons and a 
trend for the DID sample) indicated relatively more frequently 
feeling they were the same person despite changing a lot. Yet, the 
child comparisons and DID participants in their child identity 
states affirmed this category to a much lesser degree, and more 
predominantly indicated they were a different person and had 
changed a lot. These child samples were also different from child 
simulators, who were more prone to unity. Seemingly like children 
(Bird and Reese, 2008), in child DID identity states, patients perceive 
their sense of self as more fluid and less consistent over time.

For both DID states, it can be concluded that while dissociative 
identity states may appear to have a cohesion and coherence, 
with their own unique self-conscious experience, degree of 
autonomy and individuation, and characteristic ways of engaging 
with self, others and the world, at least for a sizable proportion, 
they do not experience a continuous and solidified sense of 
being the same self over time. Yet, the experience of disunity 
was not unique to DID, with about half of the child comparisons, 
about a third of the adult comparisons and about a quarter 
of psychosis patients reporting a sense of disunity of self in 
the past 5 years.

Small samples, especially in the DID groups, limited power 
in this study. The use of a single axis dimensional measure of 
diachronicity associated with a subjective appraisal of self-continuity 

TABLE 2 | Percentage in each quadrant across groups.

Am same 
person; 

Have 
changed a 
great deal

Am different 
person; 

Have 
changed a 
great deal

Am same 
person; 
Haven’t 

changed at 
all

Am different 
person; 
Haven’t 

changed at 
all

DID adult 43% 43% 7% 7%
Psychosis 50% 22% 28% 0%
Adult 
comparison

57% 30% 9% 4%

DID child 8% 58% 33% 0%
Child 23% 54% 23% 0%
Child 
simulators

61% 26% 13% 0%

average 46% 36% 16% 2%

61

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Dorahy et al. Diachronicity and Dissociation

Frontiers in Psychology | www.frontiersin.org 7 January 2021 | Volume 12 | Article 620063

in the last 5 years presented a very limited measurement of sense 
of self over time. The child simulators were neither asked to rate 
how well they believed they responded as a child nor did we include 
other manipulation checks of child state imitation, so more control 
is needed in future work. In addition, limited work has been 
conducted on the DDS, and efforts to make it comprehensible 
to the child sample were not known, though both the child and 
child DID samples had less unity than the child simulator group, 
which at least for the child group is consistent with children not 
developing a greater mastery of diachronic thinking (a sense of 
continuity in past, present, and future) until around 11 years of 
age (Maurice-Naville and Montangero, 1992). It was also uncertain 
how much the child sample were able to use the full range of 
5 years when thinking back on their past, as some of them would 
have been toddlers when thinking of themselves 5 years ago. 
Comorbidity was not assessed in the clinical groups to allow a 
determination of whether other symptoms/disorders (e.g., anxiety) 
contributed to diachronicity findings. In addition, the child sample 
was not assessed for mental health history, and in the unlikely 
event that many of the children had significant mental health 
problems, these may have contributed to why the child sample 
were similar to the DID child sample. However, the reduced 
diachronicity in the child sample was consistent with work in 
healthy children (Bird and Reese, 2008), which might suggest 
that the DID child sample showed similar results to actual children 
rather than the child sample being similar to a psychiatric group 
experiencing child identity states. While the current study provided 
a broad overview of diachronicity related to DID, it should be noted 
that diachronic disunity does not negate the possibility that 
underlining those with DID, for example, there exists a deeper 
and more unified sense of self, from which the experience of 
different dissociative identity states and their individual perspectives 
about their sense of self over time springs from (Braude, 1995). 
For example, even in those who report they are a different person 
now from 5 years ago, they do not deny the remembered experiences 
they had 5  years ago are their own. Thus, at some level they 
recognize the experiences as their own but feel the self that 
experienced them was different to the self they are now. This 
suggests that another level or form of self-representation operates 
beyond that assessed by diachronicity.

Future work should determine if those individuals with DID 
who are experiencing more diachronic unity or more disunity 
are those where therapy is further along. On the one hand, 
self-confusion, along with heightened (acute) dissociative 
symptoms, may often be  present during the early stages of 
therapy when the person may struggle with self-reflective ability 
and have no way of anchoring to their internal experience 
and struggle with developing a meta-cognitive appraisal of 
who they are (Putnam, 1997; Huntjens et  al., 2019). Here, a 
sense of self as different over time (i.e., diachronic disunity) 
may be a default, as the internal disorganization makes continuity 
hard to grasp. Over time, therapy may assist with creating a 
more integrated singular sense of self. On the other hand, 
therapy may disrupt the patient’s sense of self-continuity in 
different states over time as efforts are made to create a sense 
of self-continuity for all identities as a unified continuous whole 
(Kluft, 1993). In other words, successful therapy that brings 

integration requires the deconstruction of multiple diachronic 
unities into a more single unity (Radden, 1996).

Additionally, in future studies, other aspects of self-confusion 
may be  investigated which may contribute to the reported 
self-confusion in DID, and, to a lesser degree, the psychosis 
sample. This includes work on synchronic functioning, the 
sense of unity at one moment in time and across the different 
roles in life (Radden, 1999), as equally or more so than 
diachronic unity, this process may be  hampered in DID. 
Systematically indexing the lines of the reported disruption of 
identity in DID with related alterations in affect, behavior, 
consciousness, and cognition using well-validated instruments 
will be  quintessential in order to fully grasp the source of 
self-confusion in DID. To reduce any impact of ordering, future 
work may also randomize in the DID sample which identity 
completes the study first, as the current study always had the 
adult identity engage followed by the child identity. In addition, 
control groups with no evidence of psychopathology will help 
isolate the impact of psychiatric symptoms on diachronicity. 
Finally, future work should sharpen the precision of findings 
by using age- and gender-matched adult groups. The DID 
sample was older than the adult controls and psychosis groups, 
and consistent with the demographic make-up of DID and 
psychosis reported in the literature, the former group were 
primarily female and the latter sample were majority male. 
Age, for example, has been found to have a positive effect on 
self-concept clarity (e.g., Diehl and Hay, 2011) and gender 
(being male) has been found to have a small effect on higher 
self-concept clarity (Cicero, 2020).

In summary, diachronic disunity was not limited to those 
with psychiatric illnesses and about half of those with DID 
reported disunity in their child and adult states. Dissociative 
patients may clinically report that each identity state has its 
own more or less integrated sense of self. This was the case 
in the current study in which patients reported a unique and 
personal sense of self in each identity state selected, a unique 
view of that identity’s age, and were able to switch between 
identities upon request, so had at least a rudimentary sense 
of control and will. Yet, in the two identity states assessed in 
this study, the DID patients did not universally experience 
themselves as having a consistent sense of self over time. Future 
studies will need to delineate the possible role of therapy in 
enhancing the consistency in patients’ past, present, and future 
sense of self.
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Introduction: The literature has provided contradictory results regarding the status

of episodic memory in autism spectrum disorder (ASD). This might be explained by

methodological differences across studies. In the present one, the well-recommended

Autobiographical Interview was used in which important aspects of episodic memory

were assessed, namely, the number and richness of phenomenological memory details,

before and after a retrieval support.

Method: Twenty-five well-documented adults with ASD without Intellectual Disability

(nine women) and 25 control participants were included and asked to recall six specific

autobiographical events. The number and richness of details were assessed globally

and for five categories of details (perceptual/sensory, temporal, contextual, emotional,

and cognitive), firstly before and then after a specific cueing phase consisting in a series

of specific questions to elicit more precise memory details.

Results: Cumulatively, from the spontaneous recall to the cueing phase, the number

of internal details was lower in ASD individuals compared to controls, but this difference

was relevant only after the specific cueing procedure and observed only for contextual

details. In contrast, no relevant group difference was observed during spontaneous

recall. The detail richness was not impaired in ASD throughout the Autobiographical

Interview procedure.

Conclusion: Our results speak against a clear impairment of episodicity of

autobiographical memory in ASD individuals. They thus challenge previous ones showing

both a reduced specificity and episodicity of autobiographical memory in this population

and call for further studies to get a better understanding on the status of episodic

autobiographical memory in ASD.

Keywords: autism spectrum disorder, episodicity, autobiographical memory, autobiographical interview, cueing
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INTRODUCTION

Episodic autobiographical memories consist in episodic
elements—that is, summary records of experience often in
the form of visual images associated to sensory–perceptual–
cognitive–affective information—that are embedded in a
more complex conceptual frame consisting in semantic
autobiographical knowledge (1). Episodic memories are
associated to a specific state of consciousness during
remembering called conscious recollection in which the
person mentally relieves a past event and feels in the present the
past feelings related to it. This mental time travel is therefore
crucial to provide a sense of self-continuity in time, which is the
hallmark of the experiential component of self, namely, the “I
self ” (2, 3). Investigating episodic autobiographical memories is
consequently particularly interesting to appreciate the nature of
the intimate relationship between the self and autobiographical
memory. Classical measures of episodic memories include
the counting of memory details and evaluation of the details’
richness, the latter reflecting the strength of the feeling of reliving
associated with remembering (4).

Autism spectrum disorder (ASD) is a neurodevelopmental
disorder that manifests itself through socio-communicational
deficits on the one hand and repetitive patterns and restrictive
interests on the other (5). Although ASD is characterized by
difficulties in social relationships, specific competences linked
to restricted interests have been underlined by testimonies (6),
autobiographies (7, 8), and researches (9, 10). Several studies
including individuals with ASD have reported greater difficulty
to retrieve specific memories in both adults (11–21) and children
(15, 22–24). Studies in adults with ASD showed less specific
autobiographical memories (11–15, 17–21) in this population
compared to control participants with the exception of Crane
et al.’s study (25). Other studies reported greater difficulties
for adults with ASD to access past events as reflected by the
longer time for them to retrieve those events (11, 12, 14, 26).
Although these studies pointed to an alteration of the episodic
component of autobiographical memory in adults with ASD,
the studies that have assessed the component of episodicity,
namely, memory details and state of consciousness, have led
to contradictory results. For instance, in Lind et al.’s (20)
study, the number of memory details (spatial references, entities
present, sensory descriptions, thoughts/emotions/actions, and
temporal differences) rated by the experimenter did not differ
between ASD and controls but two of the four subscales were
characterized by a floor effect that may have masked existing
differences. In contrast, the details richness was lower in the
ASD group. Another study about early memories, using online
self-reports, compared 83 adults with ASD to controls (27).
The authors showed that autobiographical memories in the

Abbreviations:ADI-R, autism diagnosis interview, revised form; ADOS-1, autism
observation schedule, version 1; ADOS-2, autism observation schedule, version
2; AM, autobiographical memory; AQ, autism quotient; ASD, autism spectrum
disorder; BDI, beck depression inventory; EQ, empathy quotient; ID: intellectual
disability; IQ: intelligence quotient; RAADS, ritvo autism asperger diagnosis scale;
TD, typical development; TMT, trail making test; SR, spontaneous recall; SC,
specific cueing.

ASD group were richer in sensory details and poorer in social
details than in the control group. Last, regarding the state of
consciousness associated with remembering, one study found
an impaired autonoetic consciousness in ASD (18), while Lind
did not replicate this result (19). All in all, in contrast to the
well-documented reduced memory specificity in ASD, results on
episodicity in autobiographical memory remain contradictory.

Among scales and instruments to measure autobiographical
memory episodicity, the Autobiographical Interview (AI) (4)
is today the most developed and the most precise one. It has
been already used in healthy young and elderly adults (4, 28),
in patients with parietal lesions (29), schizophrenia (30), mild
cognitive impairment (31), depression (32), or PTSD (33). It is
designed specifically to assess both the number and richness of
phenomenological memory details before and after a retrieval
support. The procedure comprises three recall steps, namely,
spontaneous recall (SR), general cueing, and specific cueing
(SC) of memories, the latter using specific questions to retrieve
details related to predefined categories. By doing so, it makes
it possible to assess both the spontaneous access to memory
details and those details that have been stored but become
accessible only after external aid. This method is therefore
particularly suitable for a thoughtful examination of episodic
autobiographical memory. We considered it highly relevant to
further investigate the memory in ASD and used it on a larger
sample of adults with a well-documented diagnosis of ASD
without ID.

Given the contradictory results found in the literature
reviewed above, the aim of the present study was to investigate
the characteristics of episodic autobiographical memories in
adults with ASD without ID. Thanks to the use of Levine’s
procedure, we could make the following predictions: a reduced
number or richness of memory details at both SR and SC phase
would plead for an impaired episodic memory and point to
a deficient memory encoding; an increase of memory details
leading to a normalization of performance in the ASD group
during SC would argue for a deficient retrieval processes involved
in episodic autobiographical memory impairment in ASD. On
the contrary, an absence of group difference or even an increase
of memory details in the ASD group would speak against
a deficient episodic autobiographical memory in ASD. Last,
to take into account the clinical profile of ASD, memories
were additionally cued according to restricted interests, social
relationships and holidays in order to examine the influence of
memory themes on memory details.

METHODS

Participants
Twenty-five individuals with ASD without ID participated in the
study (16 men and 9 women). They have been recruited in three
French expert centers for diagnosis and evaluation of ASD in
Nancy, Colmar, and Strasbourg. All the individuals had obtained
an established diagnosis of ASD in these centers. ASD individuals
with a history of traumatic brain injury and alcohol and substance
abuse were not included. Those with a current clinical diagnosis
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ofMajor Depressive Disorder and with IQ lower than 70 were not
included either.

The comparison group consisted of 25 participants (16 men
and 9 women) matched to the patient group in terms of age,
gender, and level of schooling. None of them had medical illness
or history of mental illness. Participants with clinical depression
or IQ lower than 70 were not included.

This study was approved by the Strasbourg Ethics Committee
(“Comité de protection des personnes-Est-IV”), N◦16/07. After
complete description of the study to participants, written
informed consent was obtained. All the participants who took
part in the study received a financial compensation.

Procedure
All the individuals had previously completed a standardized and
pluridisciplinary assessment following French recommendation
for diagnosis of ASD in adults (34). During this initial evaluation,
the standard diagnosis tools used were ADI-R (35) and/or ADOS
module 4 [version 1 (36) and 2 (37)]. At the time of the study,
participants were assessed for depression [using the BDI scale
(38, 39)] and DSM-5 (5) criteria for Major Depressive Disorder
(in case of BDI score above eight), intellectual efficiency [WAIS-
III short form (40) validated in French (41)], and self-esteem
[the Rosenberg Self-Esteem Scale (42) validated in French (43)].
Then, a neuropsychological assessment including verbal fluency,
mental flexibility, and inhibition was included followed by an
autobiographical memory task.

Materials
Questionnaires Assessing Autistic Symptoms
The Autism Spectrum Quotient (AQ) (44), validated in French
(45), is a usual and rapid screening instrument for ASD.
Participants completed this auto-questionnaire of 50 items
divided into five 10-item subscales: social skills, attention-
shifting, attention to details, communication, and imagination.

The Ritvo Asperger Autism Rating Scale-Revised (RAADS-
R) (46, 47) is an 80-item self-report instrument, currently
validated in French, to assist the diagnosis of adults with ASD.
The scale comprises four symptom domains (social relatedness,
language, sensorimotor, and circumscribed interests), which are
in line with the current conceptualization of ADS [DSM-5
(5)] distinguishing, on the one hand, socio-communicational
deficits (social relatedness and language) and, on the other
hand, restrictive and repetitive patterns (sensorimotor and
circumscribed interests).

Last, the Empathy Quotient (EQ) (48), validated and
translated in French (45), is a short 40-item self-administered
questionnaire tapping empathy. It also includes 20 filler items.

Neuropsychological Evaluation
We selected three tasks to assess the severity of frontal/executive
dysfunctions of our patients: verbal fluency (49) was assessed
using both a semantic (animals) and a phonological (French
words starting with P) fluency task of 60 s each; inhibition was
assessed using the French adaptation of the Hayling test (50); and
mental flexibility was assessed using the Trail Making Test (51)

Parts A and B, by subtracting connecting time in part A from
connecting time in part B.

Autobiographical Memory Task

Spontaneous Recall
Participants had to spontaneously recall and tell six positive
or negative autobiographical events that were important for
them, located in time and place, and had lasted <24 h. Three
types of themes were explored: interests, social relationships,
and holidays. In memories related to holidays, interest and
social topics had not to be at the forefront. This was explicitly
mentioned to all participants. The themes social relationships
and interests were chosen to echo to the dyadic description of
ASD diagnosis in DSM-5, which combines persistent deficits in
social communication and social interaction (cue word social
relationships) and restricted, repetitive patterns of behavior,
interests, or activities (cue word interests). A neutral condition
was added. The theme “holidays” was selected because it was
not a priori related to ASD symptomatology. Other themes
such as “family” (that are classically used as cue word in
autobiographical memory tests) were not suitable because of
social relationship involvement.

The “current year” life period was not explored to avoid any
ceiling effect due to the recency of memories. So, we asked
participants to tell memories older than 1 year. Then, participants
were asked to recall two events from each theme. The order of
memory recall was randomized for each participant. No amount
of time was allocated to produce each memory.

Then, participants gave each memory a title in the form of a
keyword or short phrase summing up the event. They were asked
to remember each title so that if it was given back to them, they
would be able to recall to which memory it corresponded. The
time needed to complete the AM recall task during this SR phase
was around 30min (5min per event).

SC of Memories
The cueing method used was adapted from the AI (4). Contrary
to previous studies using this method (4, 30), we did not
use “general cueing.” In these past procedures, after each
spontaneousmemory recall, participants were given a general cue
that simply clarified the instructions and encouraged them to add
some information to their memories (e.g., Do you have any other
details to add?). As general cueing recall did not differ from SR in
these studies, we did not maintain this cueing.

Then, the SC was applied after all six memories had
been recalled in order to avoid any influence of the specific
questions on the subsequent memories. It consisted in asking
participants several specific questions following the procedure
of Levine’s manual (4) to elicit all these details. In practical
terms, each memory title was given to the participants orally and
they were asked to answer specific questions to give memory
details. Following previous adaptations of AI by Potheegadoo,
the specific questions were divided into five categories of
details: perceptual/sensory (e.g., Can you describe the sounds in
your memory?); temporal (e.g., Do you remember the year it
happened?); contextual (e.g., Can you describe other persons or
objects around you at the time of the event?); emotional (e.g.,
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How did you feel when this event happened?); and cognitive
(e.g., Do you remember the thoughts you had at that very
moment?). These categories were rearrangement of Levine’s
categories labeled “perceptual,” “time,” “event,” “place,” and
“emotional/thought” (4). So, the contextual category embraced
event and place when the emotional and thought categories
corresponded to emotional/thought splitting. It took around 1
1/2 h to complete the SC phase, that is, 15min per memory.

Memory Scoring
All memories were audio-recorded and transcribed for scoring
and analysis. The overall memory specificity and the number
and richness of phenomenological details were assessed for
both phases by two independent raters on 10% of the
memories obtained. The two independent raters were MC and
MCS. They both are neuropsychologists with an expertise in
neurodevelopmental disorders. They had also received training
in AM. They were blind to the status of the subject. The studied
events were selected at random. Disagreements were discussed
between raters until a consensus was found.

Memory Episodicity
Memories were scored individually on a four-point scale (52).
There was a substantial agreement between the raters during both
the SR (Cronbach’s α = 0.89) and SC phases (Cronbach’s α >

0.99). This last agreement was very high. In fact, as the procedure
used during the SC phase elicited many details about time, place,
feelings, thoughts, perceptions, and what was occurring during
the event, the score was, by construct, maximal (score of 4) in
almost all the memories when cumulating SR and SC phase.

Number of Phenomenological Details
The number of details was counted using the AI method
previously and extensively explained in Levine’s initial and
seminal article (4). As recommended by Levine (4), we
distinguished internal from external details. Internal details were
those that pertained directly to the main event described by the
participant, were specific to time and place, and were considered
to reflect episodic re-experiencing. They were classified into five
categories of details (perceptual/sensory, temporal, contextual,
emotional, or cognitive). External details referred to semantic
information, repetitions, and details from other incidents
external to the main event recalled. Finally, external details also
included other details such as metacognitive statements. We
mostly focused on internal details. Thus, external details had been
studied not separately but only as a whole. There was a high
degree of reliability between raters (SR: Cronbach’s α = 0.98; SC:
Cronbach’s α = 0.95).

In addition, as recommended by Levine (4), scoring was
done separately for each condition (SR, SC), but scores were
also analyzed cumulatively across both levels of recall. That
is, SC details were added to details generated from the SR
prior condition. This scoring method followed the natural
discursive tendency for participants to assume that information
given in earlier conditions was implicit in later conditions (i.e.,
participants did not repeat information they had already given).

Detail Richness
The richness of perceptual/sensory, temporal, contextual,
emotional, and cognitive details as well as the global details
richness of each memory was assessed on a three-point scale
(from 0 to 3) (4). Here, again, there was a high degree of
reliability between raters on 10% of the memories obtained (SR:
Cronbach’s α = 0.89; SC: Cronbach’s α = 0.90).

Self-Ratings of the Memories

Subjective State of Consciousness
After the SR phase, the participant was asked to determine the
subjective state of conscious awareness associated with memory
retrieval using the Remember/Know/Guess Procedure (53, 54).
This is a first-person procedure for assessing subjective states
of conscious awareness associated with the recall of a memory.
Participants were instructed to give a Remember, Know, or
Guess response according to whether the retrieved memory was
associated with conscious recollection, familiarity, or guessing,
respectively. A Remember response was defined as the mental
ability to re-live specific aspects such as perceptions, thoughts,
or feelings experienced at the time of the event. A Know response
was defined as simply knowing what happened, in the absence
of any conscious recollection. A Guess response corresponded to
aspects of the events that were neither consciously recollected nor
simply known, but guessed. Participants were given instructions
and examples of each kind of response before the test.

Visual Perspective
After the SR phase, the participant was invited to describe his/her
visual perspective during remembering (55). Did he/she see
him/herself in the scene as an external observer would have seen
it (observer perspective)? Did he/she see the scene from his/her
own point of view (field perspective)?

Data Analysis
Data are presented as means and standard deviations for
continuous variables and percentages for categorical data.

In all analyses, the probability that the score of each measure
was higher in the control group than in the ASD group was
calculated. A probability higher than 95% or lower than 5%
were both considered meaningful. It is worth reminding that
a probability of 5% that B is greater than A is equivalent to a
probability of 95% that A is greater than B.

To carry out the analyses, we used Bayesian techniques (56).
We compared the variables of interest between the two groups
on the entire sample, using normal distributions for continuous
variables and beta distributions for binomial data. Univariate
subgroup comparisons according to the theme of memories were
also made, using the same methods.

For the comparison of memory variables, hierarchical
regression models were used. These models were linear for
quantitative variables and logistic for qualitative variables.
A random effect per subject was placed on the intercept
due to repeated data in the same subject. The analyses
were supplemented by multivariate hierarchical regression
models for adjustment on IQ and depression score (IDB).

Frontiers in Psychiatry | www.frontiersin.org 4 February 2021 | Volume 11 | Article 59385567

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Coutelle et al. Episodic Autobiographical Memory in ASD

Correlation coefficients were calculated using a two-dimensional
multinormal distribution.

To appreciate the differences between the two groups, the
probability for the difference to be >0 or the probability for the
relative risk to be >1 was calculated.

In order to perform the Monte Carlo integration, we used
three Markov chains with 32,000 iterations each, a 2000-iteration
burn-in, and a thinning of three. The convergence was checked
graphically and with the potential scale reduction factor.

The analyses were done using the software R version 3.4.3 R
Core Team (57).

RESULTS

Clinical and Neuropsychological Evaluation
Scores of both individuals with ASD and controls are presented in
Table 1. The IQ scores of ASD individuals were higher than those
of controls. ASD individuals also had higher level of depressive
symptoms and lower scores of self-esteem than controls.

The total scores and the majority of the subscores of AQ,
RAADS, and EQ strongly differed between the ASD and the
comparison groups. Only the attention to details subscore of
AQ did not differ between the two groups. Finally, executive
functions did not differ between the two groups.

Number and Richness of Memory Details
at SR and SC Phases
At the SR phase (Table 2), the number and the richness of details
did not differ between groups. This result was influenced neither
by memory theme (interests, social relationships, and holidays)
nor by gender. To assess the potential effect of the difference of IQ
and BDI score between the groups, we conducted complementary
analyses. Mixed regression analysis showed that the effect of
IQ did not differ on both groups (β = 0.002, 95% CI [−0.05;
0.05], P(β > 0) = 0.47). Another mixed regression analysis also
evidenced that the effect of BDI score on those groups was not
different (β = 0.61, 95% CI [−0.51; 1.71], P(β > 0)= 0.86).

After the SR and the SC phases (Table 2), the memories
of individuals with ASD had lower internal details than those
of control participants when external details were similar. The
richness of details did not differ between the two groups. These
results were not influenced by memory theme, gender, or IQ.

At the SR phase, the number and richness of all detail
categories did not differ between groups whereas the number of
contextual details was found lower in ASD individuals after the
SR and the SC phases (Table 3). These results were influenced
neither by memory theme nor by gender.

Correlation analysis in patients found one relevant correlation
between inhibition and the details richness during the SR phase
(r=−0.32; 95% CI: [−0.64;−0.06]; Pr (r > 0)= 0.049) meaning
that richness was higher in ASD individuals with better inhibition
performances. Correlations with other cognitive measures and
autobiographical performance were not relevant. In controls, the
total number of details and that of richness during the SR phase
were both positively correlated with lexical verbal fluency [rs >

0.31; Prs (r > 0) > 0.95].

Self-Ratings of Memories
The subjective state of conscious awareness associated with
memory retrieval and the visual perspective did not differ
between both groups (data not shown).

DISCUSSION

The aim of the present study was to investigate the characteristics
of episodic autobiographical memories in adults with ASD
without ID. Our results showed that when participants were
asked to spontaneously narrate their memories, neither the
number of details nor their richness differed between the ASD
and the control groups. Following the use of a SC procedure, the
gain in internal details was lower in ASD, this being due to the
fact that less contextual details were added. As a consequence,
the number of internal details, particularly contextual details that
were collected after SR and SC, was lower in ASD. Analyses on
the other categories of details did not show differences between
groups. Finally, neither the subjective state of consciousness nor
the visual perspective associated with memory retrieval differed
between groups. This coherent pattern of results speaks against
a clear impairment of episodic autobiographical memories and
adds further data to the controversial literature on this topic.

During the first phase of SR, our results did not show any
episodic autobiographical memory deficit in ASD individuals. In
contrast, two studies (18, 20) argued for an impaired episodic
autobiographical memory in this population by reporting
a reduced details richness and/or an impaired autonoetic
consciousness associated with memory retrieval. Methodological
differences may account for the discrepancy observed with our
study. In the Tanweer et al. study (18), the sample of ASD
participants was small (n= 11), the diagnosis was not confirmed
with standard clinical instrument, and groups were not matched
on gender. Most of all, autobiographical memories were cued
on lifetime periods (18) or on pictures [such as beach, museum,
or pub (20)] that were not personally relevant, while we cued
the memories on social relationships and interests that might be
especially self-relevant in ASD and facilitate the access tomemory
details. In fact, the self-relevant properties of interests have been
highlighted by their pervasive characteristics in daily life (58, 59)
and the major positive values that adults with ASD ascribe to
them (10). The self-relevant properties of social relationships
may seem counterintuitive. However, social relationships are
main issues in ASD and one study (60) showed that ASD
participants quoted their autobiographical memories as Self-
Defining Memories more often than did the controls. It might
be opposed that this assumption of self-relevant cues does not
explain why, in our study, episodicity was not impaired in
memories cued on holidays, viewed as the neutral condition.
To this regard, we checked the content of the memories cued
in ASD individuals. Their main theme was in fact related to
the corresponding cue words only for the cueing on interest
and social relationships. Several memories cued on holidays also
involved social relationships (43,88%, data not shown). Thus, the
cue word “holidays” was not as neutral as it was supposed to
be. Further studies are therefore needed using a better neutral
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TABLE 1 | Clinical and neuropsychological data of individuals with ASD and

comparison participants.

Comparison

participants

(gp 1)

(n = 25)

Individuals

with ASD

without ID

(gp 2)

(n = 25)

Probability

group 1 >

group 2

Mean (SD) Mean (SD)

Age (years) 31.84 (11.75) 30.68 (10.30) 0.63

Sex (men) (N, %) 16 (0.64) 16 (0.64) 0.5

IQ 97.32 (10.87) 110.12 (17.49) <0.01*

Years of schooling (N, %)

<9 years 1 0.04 1 0.04 0.5

9 to 11 years 4 0.16 4 0.16 0.5

12 to 13 years 1 0.04 1 0.04 0.5

14 years 9 0.36 9 0.36 0.5

15 to 16 years 5 0.20 5 0.20 0.5

More than 16 years 5 0.20 5 0.20 0.5

ADI-Ra

Social 14.92 (4.33)

Communication 8.08 (4.03)

Restrictive, repetitive 4.69 (1.43)

behavior

ADOSb module 4

(Communication and social

behavior)

9.00 (3.19)

ADOS-2c module 4

(Communication and social

behavior)

11.17 (5.57)

AQd (total) 12.52 (5.52) 34.28 (7.57) <0.01*

Social skills 1.48 (2.33) 7.84 (2.30) <0.01*

Attention-shifting 3.52 (2.02) 8.08 (1.38) <0.01*

Attention to details 4.92 (2.27) 6.64 (2.12) <0.01*

Communication 1.16 (1.66) 6.68 (2.41) <0.01*

Imagination 2.00 (1.44) 5.20 (2.08) <0.01*

EQe (total score) 37.88 (7.99) 22.36 (8.30) >0.99*

RAADSf (score total) 47.88 (24.49) 143.32 (34.75) <0.01*

Social relatedness 17.76 (10.24) 68.68 (19.25) <0.01*

Circumscribed interests 11.64 (6.79) 29.52 (7.84) <0.01*

Language 3.92 (2.18) 9.64 (4.45) <0.01*

Sensorimotor 14.56 (10.54) 35.60 (13.48) <0.01*

Self-esteem 50.88 (7.09) 39.08 (8.41) >0.99*

BDIg (total score) 2.20 (3.29) 7.68 (5.91) <0.01*

TMTg (mental flexibility score) 30.38 (23.29) 30.76 (29.09) 0.49

Hayling test (inhibition score) 4216 (2042) 4283 (1914) 0.50

Phonologic fluency 14.50 (3.41) 15.00 (4.44) 0.33

Semantic fluency 21.33 (5.22) 20.52 (6.43) 0.69

aAutism Diagnosis Interview, Revised form.
bAutism Observation Schedule, version 1.
cAutism Observation Schedule, version 2.
dAutism Quotient.
eEmpathy Quotient.
fRivto Autism Asperger Diagnosis Scale.
gBeck Depression Inventory.
hTrail Making Test.

*Probability higher than 95% or lower than 5% indicating a relevant difference

between groups.

condition to verify whether the particular self-relevance of our
memories was a critical factor accounting for the absence of
group difference observed in episodicity [see also Crane et al.’s
2010 study (13) on this point].

Our study is not the first to challenge the issue of an episodic
autobiographical memory deficit in ASD individuals. In fact, one
study (27) investigating early childhood memories even reported
that ASD individuals included more sensory details and more
detailed descriptions of things in their memories compared to
controls. As the details referred mostly to sensory input and
objects we can infer, as the authors did, that, in the ASD group,
the first memories relied mostly on circumscribed interests.
This tropism for non-social topics linked to circumscribed
interests is, indeed, well-shown during infancy in ASD (61). We
did not observe more sensoriperceptual details in our study,
but the memories we investigated were not limited to those
of early childhood and included more recent life experiences.
Furthermore, due to the web-based design, the diagnostic status
of ASD individuals could not be checked bymeans of face-to-face
interview, thus raising concerns about the validity of the ASD
diagnosis. Future studies would therefore gain in investigating
early childhood memories in people clinically diagnosed with
ASD and using Levine’s method of details counting in order to
investigate whether better skills in episodic memory are in fact
observed in ASD individuals than in controls.

During the SC phase, adults with ASD added less contextual
details than controls did. The contextual category embraces
distinct subtypes of details such as narrator’s actions, other
protagonists involved in the event, or places. Since those details
were slightly weaker in the ASD group during the first phase
of retrieval, SC procedure has probably enhanced the difference
between both groups for one of these detail subtypes. To test this
hypothesis, we conducted a secondary analysis of details related
to others and details related to places. Although location details
did not differ between both groups [Pr(Ctrl > ASD)= 0.85, data
not shown], social details were lower in ASD [Pr(Ctrl > ASD) >

0.99, data not shown]. This result aligns with those of previous
studies showing that early childhood memories had less social
details and less words referring to the social in-group (21, 27).
All in all, these results argue for a careful attention toward social
details in future studies investigating episodic autobiographical
memories in ASD. In fact, this very specific detail category may,
in some case, account for an impaired episodicity in ASD (as it
was in our study for one measure of episodicity).

The investigation of the classical determinants of
autobiographical memory such as gender and executive
functions led to two main results. First, gender did not influence
the results on number and richness of details whatever the phase
considered. Our results about gender contrast with those of
Goddard et al.’s (62) in children with ASD. Females in both
the typical development and ASD groups generated more
detailed and emotional memories than males (62). Thus, these
authors highlighted how a deficient capacity to retrieve specific
memories was more characteristic of male participants in the
ASD group. We did not confirm this result in our population.
The second result was the correlation between inhibition and the
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TABLE 2 | Overall memory episodicity, number, richness of memory details for spontaneous recall (SR), specific cueing (SC) phases, and cumulative SR + SC phases

obtained from SC in individuals with ASD without ID and comparison participants.

Comparison

participants (gp 1)

(n = 25)

Individuals with ASD

without ID (gp 2)

(n = 25)

Probability group

1 > group 2

Mean (SD) Mean (SD)

Overall memory episodicity SR 2.79 (1.04) 2.67 (0.95) 0.56

SC 3.98 (0.25) 3.92 (0.40) 0.57

Number of details SR 14.14 (15.55) 12.05 (7.70) 0.82

SC 39.05 (14.75) 33.41 (14.86) 0.98*

SR + SC 53.22 (25.81) 45.59 (19.24) 0.99*

Richness of details SR 1.22 (0.57) 1.19 (0.57) 0.55

SR + SC 2.56 (0.54) 2.43 (0.54) 0.60

*Probability higher than 95% or lower than 5% indicating a relevant difference between groups.

TABLE 3 | Number and richness of phenomenological details of memories per detail category for spontaneous recall (SR) and specific cueing (SC) phases in individuals

with ASD without ID and comparison participants.

Details category Comparison

participants (gp 1)

(n = 25)

Individuals with ASD

without ID (gp 2)

(n = 25)

Probability group

1 > group 2

Mean (SD) Mean (SD)

Perceptual/sensory Number SR 1.25 (2.63) 1.128 (1.58) 0.55

SC 12.32 (5.78) 11.91 (6.18) 0.45

SR + SC 13.59 (7.27) 13.05 (6.88) 0.63

Richness SR 0.70 (1.05) 0.85 (1.06) 0.45

SR+SC 2.97 (0.27) 2.95 (0.30) 0.55

Temporal Number SR 1.75 (1.58) 1.44 (1.39) 0.62

SC 5.28 (1.60) 4.55 (1.72) 0.53

SR+SC 7.04 (2.36) 6.01 (2.37) 0.78

Richness SR 0.99 (0.92) 0.95 (0.75) 0.53

SR + SC 2.88 (0.46) 2.66 (0.60) 0.63

Contextual Number SR 9.38 (11.86) 7.71 (5.31) 0.82

SC 15.74 (9.34) 11.65 (8.19) 0.99*

SR + SC 25.14 (18.12) 19.45 (11.21) >0.99*

Richness SR 2.69 (0.62) 2.67 (0.61) 0.55

SR+SC 2.94 (0.26) 2.88 (0.32) 0.57

Emotional Number SR 0.97 (1.26) 1.05 (1.50) 0.53

SC 3.15 (1.98) 2.86 (2.08) 0.55

SR+SC 4.11 (2.62) 3.92 (2.92) 0.61

Richness SR 0.84 (0.98) 0.84 (0.96) 0.55

SR+SC 2.23 (0.90) 1.99 (0.91) 0.63

Cognitive Number SR 0.78 (1.70) 0.72 (1.22) 0.54

SC 2.56 (2.39) 2.44 (2.63) 0.52

SR+SC 3.33 (3.28) 3.17 (3.23) 0.56

Richness SR 0.59 (0.95) 0.61 (0.93) 0.52

SR + SC 1.78 (1.08) 1.60 (1.20) 0.52

*Probability higher than 95% or lower than 5% indicating a relevant difference between groups.

details richness during the spontaneous phase. The link between
executive functions and autobiographical memory performances
has been previously shown in typical adults (63), in recovered
depressed women (64), in adults with schizophrenia (65), and

in children with ASD without ID (66). Thus, our study confirms
and extends the past results obtained in children with ASD.

From the SR phase to the SC phase, the exploration of
phenomenological characteristics of memories such as number
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of details, richness, state of consciousness during retrieval,
and visual perspective did not show a clear impairment in
ASD individuals. Number of details, richness, and state of
consciousness have been discussed earlier. Past studies about
visual perspective led to contradictory results in adults with ASD.
One study reported more frequent observer perspective in the
ASD group compared to controls (19) while another did not
(26). Thus, the results about phenomenological characteristics
of autobiographical memories in ASD suggest that episodic
autobiographical memory performances might be close to
standard population attainments. A recent review has shown that
neurocognitive differences between individuals with and without
ASD have decreased in studies over time in the last decades (67).
The authors hypothesized that this decrease may have occurred
because of changes in the definition of autism from a narrowly
defined and homogeneous population toward an inclusive and
heterogeneous population. Such a trend might impact the results
about episodicity in adults with ASD through time from a clear
discrepancy to a tiny or no difference. Finally, although our
results suggest an absence of episodic memory deficit, this does
not mean that the functions of autobiographical memory (i.e., the
way memories are used independently to the access to memory
details themselves) are spared (68). In fact, two studies from our
lab showed that social function of autobiographical memory was
impacted (69, 70) so that people with ASD less frequently used
their autobiographical memory in order to interact with others;
interestingly, ASD individuals did not differ from controls in
their use of their memory for better understanding themselves
or to project themselves in the future. Thus, episodic impairment
in ASD might be more functional than structural. New research
is needed to test this assumption.

We have to acknowledge several limitations of our study.
We have already underlined the unexpected group difference of
IQ, thus raising the issue of the impact of IQ in our results.
However, complementary analyses showed that the influence of
IQ on episodicity did not differ between groups, thus ruling
out the hypothesis that higher IQ in ASD have masked group
differences with our control group. Another limitation concerns
the modification of Levine’s protocol we did. We cued the
memories on three themes (social relationships, interests, and
holidays) when, in Levine’s study, memories were cued on life
periods. Finally, as hypothesized earlier, these modifications
may have increased the episodicity of the autobiographical
memories retrieved.

Keeping in mind that an absence of difference should not
be interpreted as an evidence for a non-existing difference,

our results did not find a clear reduced episodicity of
autobiographical memory in a sample of ASD individuals.
They thus challenge previous ones showing a deficit of
autobiographical memory in this population and call for further
studies to get a better understanding on the status of episodic
autobiographical memory in ASD.
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In order to explain trauma resilience, previous research has been investigating possible

risk and protective factors, both on an individual and a contextual level. In this

experimental study, we examined narrative coherence and social support in relation to

trauma resilience. Participants were asked to write about a turning point memory, after

which they did the Maastricht Acute Stress Test, our lab analog of a traumatic event.

Following, half of the participants received social support, whereas the other half did not.

Afterwards, all participants wrote a narrative on the traumatic event. Moment-to-moment

fluctuations in psychological and physiological well-being throughout the experiment

were investigated with state anxiety questionnaires and cortisol measures. Results

showed that narratives of traumatic experiences were less coherent than narratives

of turning point memories. However, contrary to our predictions, coherence, and, in

particular, thematic coherence, related positively to anxiety levels. Possibly, particular

types of thematic coherence are a non-adaptive form of coping, which reflect unfinished

attempts at meaning-making and are more similar to continuous rumination than to

arriving at a resolution. Furthermore, coherence at baseline could not buffer against

the impact of trauma on anxiety levels in this study. Contrary to our hypotheses,

social support did not have the intended beneficial effects on coherence, neither on

well-being. Multiple explanations as to why our support manipulation remained ineffective

are suggested. Remarkably, lower cortisol levels at baseline and after writing about the

turning point memory predicted higher coherence in the trauma narratives. This may

suggest that the ability to remain calm in difficult situations does relate to the ability to

cope adaptively with future difficult experiences. Clinical and social implications of the

present findings are discussed, and future research recommendations on the relations

between narrative coherence, social support, and trauma resilience are addressed.

Keywords: narrative coherence, autobiographical memory, trauma, social support, psychological well-being, state

anxiety, stress, cortisol
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INTRODUCTION

Up to 69% of individuals in the general population report having
been exposed to a traumatic event over the course of their
life (Resnick et al., 1993). However, the estimated prevalence
of Post-Traumatic Stress Disorder (PTSD) is suggested to be
much lower, about 8%, as reported in the National Comorbidity
Survey (Kessler et al., 1995). These results indicate that it is
crucial to investigate why some people are able to cope better
with hardship than others (Perkonigg et al., 2000). Previous
research has examined possible risk and protective factors that
can help explain trauma resilience, both on an individual
and a contextual level, like prior psychological adjustment,
peritraumatic emotional responses, and posttraumatic social
support (Ozer et al., 2003; Charney, 2004; Southwick et al., 2014;
Sippel et al., 2015).

In terms of individual factors, a large number of studies
have focused on the trauma memory itself and more specifically
on the narrative structure of traumatic life experiences (Crespo
and Fernández-Lansac, 2016). Research on the coherence of
traumatic events suggests that trauma narratives are generally
poorer in structure as compared with narratives about positive
events (Brewin et al., 1996; Brewin, 2001; Tuval-Mashiach
et al., 2004). This line of research stems from Horowitz’ (1976)
theory of stress response syndromes, outlining how initial
incomplete processing of the traumatic experience together
with defense mechanisms like avoidance can cause the memory
of the traumatic event to remain incoherent and incomplete.
Evidence for this theory is quite wide-ranged; for instance, in a
study of Filkuková et al. (2016), terrorist-attack survivors who
showed high levels of PTSD provided trauma narratives that
contained less-organized thoughts in combination with less-
detailed descriptions of actions and dialogs, indicative for a
lower quality of recall and lack of trauma processing. However,
another line of research adheres to the theory that traumatic
events are considered to be central in the life story and are
hence not more fragmented or incoherent than happy memories
but often rather remembered more vividly and with more
detail (Berntsen and Rubin, 2006; Rubin et al., 2008; Rubin,
2011). For instance, Rubin (2011) used multiple measures to
assess coherence of trauma narratives, in comparison with other
memory types, of PTSD patients and healthy controls. He did
not find any differences in any of the coherence measures, in
narratives of traumatic events in comparison with positive or
important events, or for patients suffering from PTSD. In sum,
there has been extensive debate on the coherence of traumatic
narratives in the literature (e.g., Rubin et al., 2016). Hence, in a
first research question, we wanted to compare within individuals
their memory coherence of a non-traumatic important event,
to their memory coherence of an experimentally induced
traumatic event. This gives the advantages of having a reference
measurement before the trauma took place. Furthermore, it
creates the benefit having an experimental trauma that is
kept constant between individuals, reducing interindividual
differences in traumatic experiences and hence limiting the
possible effects of variety in trauma topics on the coherence of
trauma narratives.

As briefly touched upon earlier, the reason why narratives
are investigated in terms of their narrative structure is because
coherence seems to reflect the individual’s abilities to cope
with the event and hence can indicate trauma resilience
(Horowitz, 1976; Fivush and Baker-Ward, 2005; Southwick et al.,
2014; Vanderveren et al., 2020a). For instance, in terror-attack
survivors (Tuval-Mashiach et al., 2004) and individuals who
recently got divorced (Kellas and Manusov, 2003), narrative
coherence was associated to better mental health. The relations
between narrative coherence and psychological well-being are
also found in the expressive writing literature (Pennebaker and
Beall, 1986; Pennebaker, 2000). It has been suggested that over
the course of the 4-day writing protocol, the increase in use
of causal and insight words is associated to meaning-making,
better psychological health, and better physical health (Klein and
Boals, 2010; Boals et al., 2011). In other words, the extent to
which the trauma narrative is coherently shaped, seems to reflect
how people come to cope with the traumatic event and can
forecast the process of meaning-making and recovery (Brewin,
2003; Booker et al., 2020). However, there are some empirical
inconsistencies in the association between narrative coherence
and mental health, including observations in the opposite of
direction of what is usually hypothesized (e.g., Stadelmann, 2006;
Chen et al., 2012). Sometimes, it has been observed that higher
levels of coherence can be associated with more depressive
symptoms, higher levels of rumination, or more symptoms
of PTSD (Sales et al., 2013; Waters et al., 2013; Vanderveren
et al., 2020b). Hence, our second research question concerns
the association between the coherence of traumatic events and
psychological well-being. A critical evaluation of the literature
on the relation between coherence and mental health suggests
that the majority of evidence is still in favor of more coherence
being associated with higher levels of well-being (e.g., Adler
et al., 2016). Therefore, we predict that coherent narratives reflect
higher well-being, in this study operationalized as lower state
anxiety, in comparison with incoherent narratives. We chose to
work with state anxiety measures since they are not only able
to capture momentary fluctuations but are also a particularly
relevant measure in order to measure well-being after trauma,
since anxiety disorders form the main risk to our psychological
health after trauma exposure (Ayazi et al., 2014).

Moreover, coherence is not only investigated as a
phenomenological characteristic of trauma narratives that
reflects adjustment after trauma exposure. It has also been
examined as an individual difference variable of non-traumatic
autobiographical memories, as a buffering factor against
traumatic experiences before they even take place (Vanaken
et al., 2020; Vanderveren et al., 2020a). Interestingly, in preschool
children, higher coherence in story-stem narratives buffered
against the impact of maternal stress to prevent development
of internalizing symptoms (Stadelmann et al., 2015). In a
study of Mason et al. (2019), the ability of mothers to form
an integrated narrative of their parenting experiences could
forecast their psychological and biological trauma resilience, in
terms of lower parenting stress and less telomere shortening.
Similarly, in a recent study of Vanderveren et al. (2020a),
baseline narrative coherence could predict future coping with the
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stressful experience of failing on exams. Students with a higher
baseline narrative coherence reported less subjective distress
and less impact of the failing on exams, in comparison with
students with low baseline narrative coherence. Furthermore,
the highly coherent students ruminated less and indicated
fewer negative changes in their meaning of life after failing
their exams. Relatedly, in our own recent work (Vanaken
et al., 2020), higher baseline narrative coherence, particularly
of narratives about significant positive autobiographical
experiences, predicted higher levels of psychological well-
being and fewer depressive symptoms, 2 years later during
the COVID-19 pandemic. However, besides these studies,
to our knowledge, not much research has been done on the
buffering effects of narrative coherence against the development
of psychopathology after trauma exposure. Consequently,
our third research question involves the investigation of the
buffering effect of coherence of a non-traumatic narrative against
the impact of a traumatic event on psychological well-being.
We hypothesize that higher narrative coherence before being
exposed to trauma can predict more adaptive coping skills
and hence a smaller decrease in psychological well-being after
trauma exposure.

As indicated earlier, not only individual factors but also
contextual factors like posttrauma social support have been
topic of investigation to help explain trauma resilience (Ozer
et al., 2003, Sippel et al., 2015). Traumatic experiences and
consequent narrative formation do not occur solely inside our
heads, they take place in a social context (Bavelas et al., 2000;
Alea and Bluck, 2003; Ajdukovic et al., 2013; Sijbrandij and Olff,
2016). For instance, Clark (1994) argued that “narratives seem
different from conversations, because they seem to be produced
by individuals speaking on their own (. . . ) But appearances
belie reality. Narratives rely just as heavily on coordination
among the participants as conversations do. It is simply that
the coordination is hidden from view” (Clark, 1994, pp. 1006–
1007). Humans are wired to share personal experiences with
others, since it adds to the development and maintenance of
social relationships, which is line with the social function of
autobiographical memory (Rimé et al., 1998; Bluck and Alea,
2002; Pasupathi and Carstensen, 2003). This social sharing of
experiences is not a one-way street; the process of coming to a
narrative is a joint activity occurring in a social context, called co-
construction (Pasupathi, 2001). Several researchers have indeed
investigated the impact of the social context on our memories
(Pasupathi et al., 1998), the way we talk about them (Grysman
and Mansfield, 2017), and how we feel after talking about
them (Nils and Rimé, 2012). For instance, Pasupathi and Rich
(2005) found that inattentive listeners have an impairing effect
on self-perception in personal narratives. Bavelas et al. (2000)
also found that listeners’ contributions are essential in face-to-
face dialog. However, no research has been done on the effect
of social support on narrative coherence in particular. Hence,
in a fourth question, we will investigate the impact of social
support on narrative coherence, hypothesizing that support
will aid the listener in constructing a coherent account of the
experienced events.

Furthermore, not only are narrative processes inevitably
impacted by our social environment, so is our psychological
well-being. There is a large amount of evidence on the
relations between social support and both mental and physical
health (Ozbay et al., 2007; Harandi et al., 2017) and on the
benefits of posttraumatic social support (Ozer et al., 2003;
Sippel et al., 2015; Liu et al., 2017). In these studies, social
support comes out as the number one contextual factor that
can explain variability in PTSD symptoms between individuals.
Experiencing a sense of belongingness turns out to be one
of human’s primary needs (Maslow, 1967; Baumeister and
Leary, 1995) and hence has a crucial impact on our health
if remaining to be unfulfilled, definitely in times of increased
stress (Sippel et al., 2015). Consequently, the fifth research
question was whether posttrauma social support can help
increase trauma resilience and thus diminish the impact on well-
being. We hypothesize that social support can help people to
overcome a traumatic event and reduce its harmful effects on
psychological well-being.

Summarized, the procedure and our predictions were as
follows. In a first memory coherence task, all participants will be
asked to write for 10min about a turning point memory. Then,
the Maastricht Acute Stress Test (Smeets et al., 2012) will take
place, here used as a lab analog of a traumatic event. This is a
validated task consisting of the cold pressor test, combined with
a mental arithmetic task and social evaluation, known to evoke a
sharp increase in acute stress. The MAST is not a mere stressor
that takes place in the outside environment, but something that
the participant needs to partake in him/herself (e.g., having
to do the arithmetic task, having your own face videotaped,
receiving personal feedback on your own presentation by the
experimenter). Thereby, the MAST has a stronger relation to
the self, in comparison with usual traumatic procedures (e.g.,
videos are merely watched but not experienced), which is
why it was especially suited to use as a lab analog of a real
autobiographical traumatic experience, which is also something
that the individual experiences him/herself. Namely, we know
from research that especially the coherence of those events that
are highly identity relevant is related to outcomes of well-being
(Waters and Fivush, 2015). Then, the experimental manipulation
will take place, in which half of the participants will be socially
supported by the experimenter, whereas the other half will
not be. The second measurement of memory coherence will
happen thereafter, during which participants will be asked to
write about their experience of the traumatic event for 10min.
Before and after every step in the procedure, state anxiety and
cortisol levels will be measured. We expect the coherence of the
turning point memory to be higher than the coherence of the
traumatic event. We also predict that coherent narratives will
relate positively to lower state anxiety scores in comparison with
incoherent narratives. Furthermore, we predict that coherence
of the turning point memory can protect against the impact
of the traumatic event on state anxiety. Lastly, we expect that
social support after the traumatic event will have beneficial effects
on the coherence of the traumatic narrative as well as on state
anxiety afterwards.
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METHODS

Participants
A total of 50 adults took part in this experiment, after signing
up for the study via the online Experiment Management
System (https://psykuleuven.sona-systems.com/Default.aspx?
ReturnUrl=%2f) of the university. Prior to sign-up, participants
were informed of the exclusion criteria that were of relevance
for this study. Since we are administering a stressful event and
measuring cortisol in the procedure, a rather extensive exclusion
criteria list, based on Smeets et al. (2012), was used. It consisted of
cardiovascular diseases, hypertension, psychopathology (current
or in the past), substance abuse, smoking >10 cigarettes/day,
physical illness (for example, fibromyalgia), or medication that
affects the HPA axis. Furthermore, participants needed to have
Dutch as their mother tongue. Beside these exclusion criteria,
only females who used the contraceptive pill and were not in their
stop week during the experiment were allowed to participate,
to prevent hormonal fluctuations that might affect cortisol
measures. Moreover, there were strict rules of participation,
including not drinking alcohol or doing any strenuous physical
exercise for 24 h before participation and no teeth brushing,
drinking, or eating 2 h before. Participants were sent a reminder
via e-mail of all these rules 1 day before participation. During the
experiment, five participants decided to stop due to pain, feeling
unwell or uncomfortable. Those five students have been excluded
from the further data analysis. The final sample consisted of 45
adults between the ages of 18 and 29, M = 20.98, SD = 2.32, of
which 35 (77.8%) were female and 10 (22.2%) were male. All
participants gave written informed consent before the start of the
study and received either course credit or remuneration (e8) for
their participation. The study was approved by the KU Leuven
Social and Societal Ethics Committee (G-2018 11 1395).

Materials and Measures
Memory Coherence
Memory coherence wasmeasured twice during the study, the first
time about a turning point memory and the second time about
their memory of the traumatic procedure in the experiment itself.
To recall the turning point memory, participants were asked to
think back over their life and identify an event that changed their
life or the kind of person they are and that they now see as a
turning point. They could choose something from any area of
their life (relationships, work, other interests) and were asked to
describe what happened, when it happened, who was involved,
what they were thinking and feeling, why this experience was
significant, and how it changed their life or them as a person.
They had to think and write about this for a minimum of 10min
before they could go on to the next step of the experiment. For the
second narrative, they received similar instructions but adapted
to the recall of the traumatic task. Participants were asked to
think back of the task did or just did in the experiment and
were asked to describe what happened, when it happened, who
was involved, and what they were thinking and feeling. Again,
they were given a minimum of 10min to do so. All memories
were manually coded—blind for condition—according to the
Narrative Coherence Coding Scheme (NCCS; Reese et al., 2011).

Using this coding scheme, each narrative was assigned a total
score from 0 to 9, consisting of the sum of the scores on the
three dimensions that the scheme entails, namely context (0–3),
chronology (0–3), and theme (0–3). To make sure the data were
coded reliably, two raters independently coded all narratives and
used a consensus system afterwards to determine the final score.

Traumatic Event
As an experimental analog for a traumatic event, while still
adhering to ethical norms, we chose to use a task that is known
to induce a strong and acute stress response. The Maastricht
Acute Stress Test (MAST, Smeets et al., 2012) is a protocol that
combines physical, cognitive, and psychosocial stress and has
proven to elicit subjective and neuroendocrine stress responses
(Quaedflieg et al., 2017; Shilton et al., 2017). It can be considered a
lab analog of a traumatic event, since both theMAST and real-life
traumatic experiences have shown to evoke powerful measurable
stress responses (Desborough, 2000; Smeets et al., 2012). For the
execution of the MAST, we used the same exact procedure and
material as Smeets et al. (2012) did. The MAST consisted of a 5-
min preparation phase in which the participant is informed about
the different parts of the task via a PowerPoint presentation in
combinationwith instructions read out loud by the experimenter.
Participants received the information that they would be asked to
immerse their hand in an ice bath for multiple trials, of which
the duration would be randomly chosen by the computer, yet
never take longer than 90 s. In reality, the duration of all trials was
preset by the computer and fixed for all participants. The acute
stress phase took place after the preparation phase and lasted for
10min. It involved alternation between a cold pressor test (CPT)
and a mental arithmetic task, combined with social evaluation
aspects of videotaping and feedback from the experimenter. In
between the trials, participants could lay their hand on a towel
and had to engage in the mental arithmetic task, which they
were told would take at least 45 s. The arithmetic task involved
counting backwards from 2,043 in steps of 17, during which the
experimenter encouraged them to do this as accurate and fast
as possible and provided negative feedback when mistakes were
made, upon which they had to start over at 2,043. They were
asked to look in the camera during the entire process, as their
facial expressions would be videotaped to be later analyzed by
the experimenter. On the last PowerPoint slide of the MAST,
participants got the message that they were going to have a rest
period between trials. However, without participants knowing,
this was the end of the MAST.

Social Support
The manipulation of this study concerned the social support
given to the participant after the MAST by the experimenter.
In the experimental condition, the experimenter supported
the participant and an empathic conversation was held
about the participant’s traumatic experience. In the control
condition, the experimenter gave negative feedback about the
performance without expressing empathy for the subjective
stress of the participant. In both conditions, every element of
the stress protocol (COPT, arithmetic task, videotaping) was
discussed, but the crucial difference was the way in which the
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experimenter expressed empathy and gave positive feedback on
the participant’s experience vs. was not empathetic and gave
negative feedback concerning the participant’s performance.

Cortisol
Salivary cortisol was assessed as a measure of a neuroendocrine
stress response (HPA axis). Saliva samples were collected using
synthetic Salivette (Sarstedt R©) devices at five different times
during the experiment. Samples were stored in a freezer at−18◦C
on the day of collection.

Psychological Well-Being
For our measure of momentary psychological well-being, we
chose to work with State Anxiety questionnaires (STAI-S;
Spielberger et al., 1983). They are a particularly relevant measure
in order to measure well-being after trauma, since anxiety
disorders (not only PTSD, but also GAD and PD) are the main
risk to our psychological well-being after trauma exposure (Ayazi
et al., 2014). Furthermore, STAI-Ss are able to capture moment-
by-moment fluctuations in anxiety, by administering them five
times throughout the experiment. We also administered the
Trait Anxiety Inventory (STAI-T; Spielberger et al., 1983) in the
beginning of the experiment to be able to control for group
differences in base level of anxiety. The STAI-S and STAI-T
questionnaires have 20 items to be rated on a 4-point scale,
with state instructions assessing how anxious people feel at that
particular moment and trait instructions assessing anxiety in
general, across situations. Internal consistency for the STAI is
good (0.86 ≤ Cronbach’s α ≤ 0.95), and test-retest reliability
has also proven to be more than sufficient (0.69 ≤ r ≤ 0.89)
(Spielberger et al., 1983).

Procedure
Participants were tested individually and after 1 pm, to ensure a
stabilized endocrine response. Upon entering the lab, the rules for
participation were checked. And if participants had adhered, they
were sat down in a room behind a computer screen. After filling
out the informed consent, participants were randomly assigned
to the experimental or control condition, which remained
blind to them. An overview of the study design and precise
timings is presented in Table 1. A saliva sample was collected
15min after the participant arrived, to measure baseline cortisol.
Subsequently, the STAI-T and the first STAI-S were administered.
Then, the first memory coherence measure took place, in
which participants wrote for 10min about a turning point
memory. Hereafter, objective stress (cortisol) and subjective
anxiety (STAI-S) measures were taken. Then, the MAST took
place, which consisted of a 5-min preparation phase and a 10-
min acute stress phase. After the MAST, which was concealed
to participants as a rest period between test trials, cortisol
and STAI-S measures were taken again. Hereafter, participants
were told the procedure was over and no further trials would
follow. Then, the experimental manipulation took place, in
which participants were socially supported or not supported.
Subsequently, we measured cortisol and state anxiety again. The
second measurement of memory coherence happened thereafter,
during which participants wrote about their experience of the

traumatic procedure for 10min. Finally, cortisol and STAI-S
measurement were taken once more as a follow-up measure.
At the end of the experiment, participants were debriefed about
the goals of the study, the experimental manipulation and any
other questions they had were answered. The main research
questions, variables, conditions, and analyses were preregistered
on AsPredicted http://aspredicted.org/blind.php?x=7s32jw.

RESULTS

Data Analysis
Data were analyzed with IBM SPSS Statistics 25, using an α-
level of 0.05 for all analyses. We investigated our research
questions and according hypotheses using t-tests, repeated
measures ANOVAs, Pearson correlations, and linear regressions.
We conducted a post-hoc power analysis using G∗Power (Faul
et al., 2007). Based on the mean observed R square (R2 = 0.21)
as an effect size estimate and a critical alpha of 0.05, we reached a
very good power of 0.93, which showed that our sample (N = 45)
was sufficiently large to detect significant associations.

Coherence of Traumatic Narratives
In order to investigate the coherence of traumatic and non-
traumatic memories, paired-sample t-tests were used. We
predicted that the coherence of traumatic narratives would be
lower than the coherence of the non-traumatic turning point
memories. Descriptive statistics of memory coherence for the
turning point memories (MC1) and the traumatic memories
(MC2) are presented in Table 2. In line with our hypotheses, the
coherence of traumaticmemories was significantly lower than the
coherence of turning point memories, t(44) = 5.85, p < 0.001.
Looking at the individual dimensions of memory coherence, data
showed that both context, t(44) = 8.63, p < 0.001, and theme,
t(44) = 4.62, p < 0.001, were lower for traumatic memories,
whereas chronology was higher, t(44)=−2.66, p= 0.01.

Relations Between Coherence and
Well-Being
To investigate our second research question, which involved
the relations between coherence and well-being, we used
correlations and regression analyses. We predicted that coherent
narratives would reflect higher well-being (i.e., lower anxiety),
in comparison with incoherent narratives. Correlations between
memory coherence of the MC1, the MC2, and well-being (state
and trait anxiety) are presented in Table 3. Thematic coherence
did relate to anxiety levels after the manipulation and at follow-
up; however, patterns were in the opposite of the expected
direction. Individuals who were more thematically coherent in
their turning point memory showed more symptoms of state
anxiety later on. Furthermore, state anxiety related to coherence
of the traumatic event as well. Follow-up regression analyses
showed that participants who felt more anxious, right before the
MAST, β = 0.41, t = 2.91, p = 0.006, at the peak, β = 0.35, t =
2.48, p = 0.017, and right after the MAST, β = 0.31, t = 2.09, p
= 0.043, showed higher levels of thematic coherence afterwards.
Possible explanations of these findings will be discussed below.
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TABLE 1 | Study timings and design.

Time (min) Task

0 Start-up, informed consent

1 CORT 1

3 STAI-T, STAI-S1

5 MC1 (turning point)

15 CORT 2

17 STAI-S2

19 MAST

31 CORT 3

33 STAI-S3

35 SS or no SS

40 CORT 4

42 STAI-S4

44 MC 2 (traumatic event)

54 CORT 5

56 STAI-S5

58 Debriefing

CORT, cortisol; STAI-T, STAI-S, trait and state anxiety; MC, memory coherence; MAST,

Maastricht Acute Stress Test; SS, social support; no SS, no social support.

TABLE 2 | Descriptive statistics.

Variables Measure Social support No social support

M SD M SD

Coherence

Total coherence 1 6.67 2.20 6.43 1.63

2 5.13 1.57 4.67 1.59

Context 1 1.92 1.10 1.52 0.87

2 0.29 0.69 0.24 0.70

Chronology 1 2.17 0.96 2.19 0.87

2 2.75 0.68 2.38 0.92

Theme 1 2.58 0.72 2.71 0.46

2 2.08 0.97 2.05 0.87

STAI-State 1 33.88 6.40 36.38 10.61

2 33.50 6.72 34.48 10.79

3 45.79 10.92 46.86 11.90

4 35.04 9.43 37.71 10.33

5 31.88 7.36 33.33 9.35

STAI-Trait 34.46 7.35 42.62 11.58

Cortisol 1 5.25 3.03 7.31 7.27

2 5.49 2.88 6.71 6.35

3 6.77 2.94 7.38 5.70

4 10.50 5.50 9.26 6.56

5 13.75 8.35 11.71 11.17

Buffering Effect of Coherence Against the
Impact of Trauma on Well-Being
To test if baseline narrative coherence could protect against
the effect of trauma on well-being, we ran regression analyses.
Contrary to our expectations, narrative coherence at baseline

TABLE 3 | Correlations between thematic (THE) and total memory coherence

(MC) for turning point memories (THE1, MC1), traumatic memories (THE2, MC2),

and anxiety levels (STAI).

THE1 MC1 THE2 MC2

STAI-S1 r 0.19 0.12 0.24 0.28

p 0.20 0.44 0.11 0.06

STAI-S2 r 0.29 0.27 0.41* 0.45*

p 0.05 0.08 0.01 0.00

STAI-S3 r 0.29 0.15 0.35* 0.24

p 0.05 0.31 0.02 0.11

STAI-S4 r 0.34* 0.27 0.30* 0.22

p 0.02 0.08 0.04 0.14

STAI-S5 r 0.33* 0.19 0.23 0.18

p 0.03 0.22 0.14 0.23

STAI-T r 0.21 0.14 0.23 0.08

p 0.16 0.37 0.13 0.62

*Bold indicates significance at the 0.05-level.

could not buffer against the impact of trauma on well-being.
Regression analyses showed that coherence of the turning point
memory could not predict the relative increase in state anxiety
levels from right before to the peak of the MAST (STAI-S3–
STAI-S2), β = −0.07, t = −0.47, p = 0.64. Neither was there a
protective effect of narrative coherence when social support was
added to the model, β =−0.001, t =−0.007, p= 0.99.

Effect of Social Support on Coherence
In a fourth research question, we asked whether social support
could affect coping with trauma, as reflected in the coherence
of traumatic narratives. This question was examined using
independent sample t-tests and repeated measures ANOVAs. We
predicted that participants who would receive social support after
experiencing the traumatic event, would write more coherently
about it afterwards, in comparison with those who did not
receive social support. However, results showed that support or
no support after the traumatic event, did not significantly impact
memory coherence of the traumatic event (MC2), as there was no
main effect of condition, t(43)= 0.97, p= 0.34 on MC2. None of
the individual dimensions differed between conditions either, as
is shown for context, t(43) = 0.26, p = 0.80, chronology, t(43) =
1.55, p= 0.13, and theme, t(43)= 0.13, p= 0.90. Neither was the
decrease in memory coherence from MC1 to MC2 impacted by
the level of social support, as there was no interaction between
total coherence and condition, F(1, 43) = 0.15, p = 0.70, nor
between contextual coherence and condition, F(1, 43) = 0.99, p
= 0.33, between chronological coherence and condition, F(1, 43)
= 1.73, p = 0.20, or between thematic coherence and condition,
F(1, 43) = 0.43, p = 0.52. In this study, the given support could
thus not help to prevent a decrease in memory coherence after
the traumatic event.

Memory coherence of the turning point and the traumatic
event were related, r = 0.44, p < 0.001, but this relation was
not better predicted by including the impact of the traumatic
event (STAI-S3) or the impact of social support on anxiety levels
(STAI-S4), as is shown in Table 4. The combination of MC1 and
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TABLE 4 | Prediction of MC2 based on MC1, peak anxiety (STAI-S3), and anxiety

after support (STAI-S4).

Model R2 B SE β t p

1 0.19

(Constant) 2.56 0.76 3.36 <0.001

MC1 0.36 0.11 0.44 3.21 <0.001

2 0.23

(Constant) 1.55 1.09 1.43 0.16

MC1 0.34 0.11 0.41 3.00 0.01

STAI_S_3 0.03 0.02 0.18 1.30 0.20

3 0.21

(Constant) 2.05 0.99 2.07 0.04

MC1 0.33 0.12 0.41 2.87 0.01

STAI_S _4 0.02 0.02 0.12 0.81 0.42

Dependent variable: MC2.

peak state anxiety (STAI-S3) could not predict MC2 better than
MC1 alone could. Neither could the combination of MC1 and
anxiety right after the support manipulation (STAI-S4) predict
MC2 better, than MC1 alone could.

Effect of Social Support on Well-Being
Fifth, we investigated the effect of social support on well-
being using independent sample t-tests and repeated measures
ANOVAs. We expected that social support posttrauma would
help participants to feel better, and thus score lower on
state anxiety measures after the traumatic event. State anxiety
increased significantly from before to the peak of the traumatic
procedure, F(1, 43) = 98.10, p < 0.001, and decreased again
significantly afterwards, F(1, 43) = 74.10, p < 0.001. However,
the support manipulation did not cause any differences in state
anxiety after the MAST (STAI-S4), t(43) = 0.91, p = 0.37, or
at follow-up (STAI-S5), t(43) = 0.56, p = 0.56. Neither were
decreases afterwards moderated by social support, as there was
no interaction between state anxiety and condition from the peak
to right after the MAST (from STAI-S3 to STAI-S4), F(1, 43) =
0.47, p= 0.50 (see Figure 1).

Exploratory Analyses
We investigated not only psychological but physiological stress
responses as well, using cortisol measures, as a manipulation
check for the trauma induction and to exploratory investigate it
as a possible correlate of narrative coherence and state anxiety.
However, the cortisol reactions of participants in this study were
not in line with those usually found in the MAST procedure
(Smeets et al., 2012).

The MAST did cause an endocrinological stress response,
measured via cortisol (see Figure 2). However, we saw an
ongoing increase of cortisol from the beginning till the end of
the experiment, which is not in line with previous studies using
the exact same procedure (Smeets et al., 2012), in which cortisol
usually peaks and then decreases again fairly soon afterwards.
Furthermore, Figure 2 shows that the support vs. no support
conditions did not impact the cortisol levels significantly.

Remarkably, regression analyses showed that cortisol levels
at baseline were significantly negatively associated with memory
coherence of the traumatic event. More specifically, participants
who showed lower physiological stress levels at the first cortisol
measurement right in the beginning of the study, were more
coherent in their writing about the traumatic event, β = −0.30,
t = −2.05, p = 0.047. Furthermore, participants who were still
showing low physiological stress after writing about their turning
point memory, were more coherent in the second writing task, β
=−0.34, t =−2.39, p= 0.021.

DISCUSSION

The first research question concerned whether the coherence
of memories of traumatic events was lower than coherence of
turning point events. In line with our hypothesis, narrative
coherence of the traumatic memory was poorer than coherence
of the turning point memory. With regard to the individual
dimensions of coherence, we saw that both context and theme
were lower for traumatic memories. Only chronology was higher,
which could be due to the specific kind of procedure that
was used. The MAST is very stepwise in nature, which could
evoke a strong chronological order in its description afterwards.
Furthermore, the traumatic event took place more recently
in the participant’s life story than the turning point event.
Therefore, it could be possible that, at least thematically, the
traumatic event was not sufficiently processed yet, rendering an
incoherent memory. This finding is in accordance with recent
work suggesting that coherence in narratives is formed as a
combination of both developmental as well as processing time
(Fivush et al., 2017). Furthermore, turning point memories
symbolize an important transition in life and are often practiced
a lot more, mentally and socially, possibly enabling a more
coherent narration than the new, traumatic experience in the
lab that still needed to be processed (McLean et al., 2017).
The stressful nature of the traumatic memory could also have
taxed working memory more, thereby possibly hindering the
adequate cognitive-emotional processing of events and rendering
meaning-making more difficult, resulting in a lower score on
narrative coherence (Klein and Boals, 2001).

However, memory coherence of the turning point event and
the traumatic event were significantly correlated, r = 0.44, p
< 0.001, which shows that both tasks do measure a similar
individual difference variable, that can be flexible according
to circumstances. Individuals seem to have a certain narrative
style, which is under influences of the specific event (e.g., event
type: Banks and Salmon, 2013) and the narrative context (e.g.,
responses of listener: Bavelas et al., 2000), which is in keeping
with recent findings of Waters et al. (2019).

Second, we predicted that narrative coherence would relate
positively to well-being or in our operationalizations relate
negatively to state anxiety levels. Results were not in line with our
predictions, as coherence did relate positively to anxiety levels
during the experiment. Individuals who were more thematically
coherent in their turning point memory showed more state
anxiety later on. Furthermore, being more anxious in the
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FIGURE 1 | State anxiety over time for both conditions.

FIGURE 2 | Cortisol over time for both conditions.

beginning of the experiment and during the traumatic procedure
predicted higher (predominantly thematic) coherence in the
trauma narratives afterwards. A possible explanation for these
findings is that the thematic component of coherence captures, in
some instances, a form of rumination or unfinished attempts in
meaning-making, which reflect anxious feelings (Buxton, 2016;
Vanderveren et al., 2020b). For instance, anxious participants
could have been dwelling on how the traumatic event made them
feel all sorts of negative emotions, which gave rise to a high
score on the thematic component in the Narrative Coherence
Coding Scheme (NaCCs, Reese et al., 2011), but which does not
reflect adaptive coping. This is in line with research of Sales
et al. (2013), who also found that particular types of narrative
meaning-making may reflect continuous and unsuccessful efforts
in a search for meaning and may hence be more similar to
rumination than to resolution. They also indicated that having
an external locus of control, or low self-efficacy, might be a
moderator in the relationship between cognitive processing and
well-being (Sales et al., 2013). For participants who feel in
control of their surroundings, thinking about the past might
be beneficial for processing events, whereas for participants

who feel anxious and out of control, thinking about the past
might quickly turn into maladaptive ruminative thinking and
increase depressive symptoms. This is in line with a rather broad
field of research on the relation between locus of control and
resilience (e.g., Lazarus and Folkman, 1984; Mor and Winquist,
2002). Furthermore, as cortisol responses indicated, stress was
constantly high during the experiment. These ongoing high stress
levels could have taxed participants working memory, hindered
event processing, leading participants to detrimentally ruminate
instead of proficiently make meaning out of what happened
(Klein and Boals, 2001). Future research could investigate
particular subcomponents of the thematic narrative coherence
component to help explain adaptive (resolution) and non-
adaptive (rumination) emotional processing.

In a third research question, we asked whether higher
narrative coherence at baseline could buffer against traumatic
events later on and thus indicate higher traumatic resilience.
Results did not confirm our prediction, as coherence could not
predict the increase in anxiety levels from before to the peak of
the traumatic event. Although contrary to our predictions and
some literature (Mason et al., 2019; Vanderveren et al., 2020a),
there is another line of literature that indeed suggests that prior
psychological adjustment is one of the smaller predictors of
PTSD symptoms after trauma exposure (Ozer et al., 2003). Future
research could further investigate possible buffering effects, since
they could be a major point for primary prevention, thereby
protecting people before harmful events take place.

Fourth, we investigated the impact of social support on
narrative coherence. We did not find evidence that social support
of the listener positively impacted memory coherence of the
speaker, which is inconsistent with previous studies that have
repeatedly shown that unfamiliar listeners do have an effect
on the way we talk about our memories and remember past
experiences (e.g., Bavelas et al., 2000; Pasupathi and Rich, 2005;
Pasupathi and Billitteri, 2015). Possibly, the lack of an interactive
dialog may have contributed to this effect. Participants wrote
a narrative about the traumatic experience, after they had
received supportive or unsupportive feedback regarding their
performance on the task, so there was no real co-construction
or collaboration in the process of narrative shaping (Pasupathi,
2001). This would be in line with research showing that, in
particular with regard to processing highly difficult experiences,
social interaction with loved ones or a professional therapist
is necessary in order to create a structured and emotionally
regulated narrative (White and Epston, 1990; Fivush and Sales,
2006; Lely et al., 2019). This relates to another limitation of
the study, namely that the participant was not familiar to
the experimenter. Research shows that the source of social
support (e.g., family, friends, a significant other) is important in
impacting its effectiveness (Kugbey, 2015), which will be further
addressed below.

In a fifth question, we investigated if social support could
increase traumatic resilience and thus protect against the
harmful impact of trauma on well-being. Contrary to a large
body of research (e.g., Ozbay et al., 2007; Charuvastra and
Cloitre, 2008), our findings did not confirm the beneficial
effects of posttraumatic social support. Possibly, our findings
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could be influenced by limitations in the design. First, we did
not include a separate manipulation check to control for the
effectiveness of social support, apart from the psychological
(STAI-S) and physiological (cortisol) stress measures. Looking
at the cortisol responses, stress continued to increase during the
whole experiment, which may be a sign that participants did
not feel at ease and could have expected the stressful task to
take place again later on in the experiment. This explanation
would make sense keeping in mind that instructions in the
MAST conceal the end of the experiment to be a short break, so
participants could possibly be never fully relieved. Furthermore,
the manipulation of social support may have been less credible
or ineffective, given that both the traumatic event and the
support was administered by one and the same person (the
experimenter). On top of that, the experimenter changed roles
from being a neutral to becoming either very empathetic or
very apathetic, which may have increased overall distrust and
stress. As indicated earlier, research shows that the effectiveness
of social support is dependent on many factors, one of which
is the source of social support (Barrera et al., 1981; Li et al.,
2014; Nguyen et al., 2016; Alsubaie et al., 2019). Furthermore,
research has indicated that unsupportive social interactions
have been more strongly associated with trauma responses than
supportive social interactions (e.g., Ullman and Filipas, 2001;
Andrews et al., 2003; DeCou et al., 2017). Future research could
take this into consideration when setting up experiments. For
instance, comparing a condition in which participants can have
a phone call to a (supportive) loved one after a traumatic event,
to a condition in which they are only allowed to talk to an
(unsupportive) experimenter, and to a control condition in which
they could not talk to any other person, could help to disentangle
this effect. In addition, while people who generally have high
social support tend to have lower PTSD symptoms on any
given day, average PTSD symptom severity does not seem to be
associated with day-to-day fluctuations in the availability of social
support (Dworkin et al., 2018). For the present study, this would
imply that the social support right after the MAST task may have
not been enough to buffer memory coherence or state anxiety,
and rather that we would need a follow-up design to create
a larger difference between conditions (more social support
over time in supportive group, less social support over time in
unsupportive group), in order to be able to pick up differences in
posttraumatic responses, like state anxiety or memory coherence.
This would also be in line with research suggesting that
attentive listeners can assist in the coherent co-construction
of autobiographical narratives over time, and with research
suggesting that memories eventually become reconstructions of
previous (social) narrations (Bavelas et al., 2000; Pasupathi, 2001;
Pasupathi and Rich, 2005; Fivush, 2011). This would mean that
multiple interactions with supportive, attentive listeners over
time would be more helpful to protect memory coherence and
mental health, in comparison with merely a single intervention
of support right after the traumatic event.

Finally, our exploratory analyses indicated that psychological
stress in the form of state anxiety and physiological stress
in the form of cortisol did not run along similar patterns,
contrary to our expectations and previous research (Smeets

et al., 2012). However, we did find that lower cortisol levels
at baseline and after the first writing task could predict higher
coherence of the traumatic memory. Thus, it could be possible
that those individuals who are better able to remain calm in
situations that do arouse some people (e.g., participation in
an experiment, thinking about important memories), are more
likely to cope more adaptively with stressful situations later
on. This could be explained by the fact that the ability to
remain calm renders the individual with sufficient free working
memory space, which is needed in order to process difficult
events (Klein and Boals, 2001).

Besides the aforementioned limitations in the design, another
limitation can be noticed. Our sample consisted mostly of
young, female, white students and was thus very homogeneous.
Participants were also excluded based on current or previous
psychopathology, which to some extent reduces our ability to
generalize findings to clinical samples including individuals
experiencing PTSD and other stress-related psychopathology.
Future research could take this into account by examining
(sub-)clinical samples. Furthermore, it would be useful to assess
participant’s prior traumatic experiences and examine these in
relation to coping abilities with new traumatic experiences, since
there is some evidence showing the impact of prior trauma on
how new traumatic events are experienced (Breslau et al., 2008;
Schock et al., 2016).

Concluding, in this study, narratives of traumatic experiences
were less coherent than narratives of turning point events.
However, contrary to our predictions, coherence, and, in
particular, thematic coherence, related positively to anxiety
levels. This possibly reflects a non-adaptive component in
thematic coherence that could be related to ruminative processes
and unfinished attempts at meaning-making. Furthermore,
coherence at baseline could not buffer against the impact
of trauma on anxiety levels in this study. Contrary to our
hypotheses, social support did not have the intended beneficial
effects on coherence, neither on well-being. Multiple possible
explanations are suggested. The source of support and the
traumatic event was identical, namely the experimenter, who
was unfamiliar to the participant as well as took on different
roles over the experimental procedure, which likely reduced the
effectiveness the credibility of the social support. Also, stress
levels for all participants were constantly increasing over the
procedure, as reflected by rising levels of cortisol. This could have
overruled the effect of social support on coherence and well-
being overall. Nonetheless, lower cortisol levels at baseline and
after writing about the turning point memory predicted higher
coherence in the trauma narratives. This may point out that
the ability to remain calm in difficult situations does relate to
the ability to cope adaptively with future difficult experiences.
Further research on the relations between narrative coherence,
social support, and trauma resilience is recommended.
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Despite severe amnesia, some studies showed that Alzheimer Disease (AD) patients

with moderate to severe dementia keep a consistent, but impoverished representation

of themselves, showing preservation of the sense of identity even at severe stages of

the illness. Some studies suggest that listening to music can facilitate the reminiscence

of autobiographical memories and that stimulating autobiographical memory would

be relevant to support the self of these patients. Consequently, we hypothesized

that repeated participation to reminiscence workshops, using excerpts of familiar

songs as prompts would participate to the enrichment of autobiographical memories,

self-representation and sense of identity. We included a group of 20 AD patients with

severe dementia residing in nursing homes. Their performances were compared to a

control group of 20 matched (age, education, mood) healthy residents living in the same

institutions. The experiment was conducted in three phases over a 2-week period. On

phase 1, an individual assessment of sense of identity was proposed to each participant.

On phase 2, participants joined musical reminiscence workshops (six sessions over 2

weeks for AD patients and 3 sessions over a week for controls). During the third phase

(12 days after the first assessment), individual evaluation of autobiographical memory

and a second assessment of sense of identity were proposed. Our results showed that,

despite their massive amnesia syndrome, autobiographical memories of AD reached at

the end of the 2 weeks the number and quality of those of matched controls. Moreover,

we confirmed a continuity of self-representation in AD patients with a stable profile of

the answers between the first and second individual assessments of sense of identity.

However, the increase in number and episodic quality of autobiographical memories was

not accompanied by an enrichment of the sense of identity. In a complementary study,

new patients participated in the same paradigm, but using movie extracts as prompts,

and showed very similar effects. We discuss all of these results with regard to the literature

showing the significant impact of repetition on the reactivation of memory traces even in

very amnestic AD patients at severe stages of the disease.
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INTRODUCTION

In psychology, the self is viewed as a complex multi-dimensional
construct with a structural level of self-representation in memory
(Kihlstrom et al., 2002) and a set of self-related functional
processes required to evoke self-representations (Stuss et al.,
2001; Morin, 2006). Self-representations, which give rise to the
sense of identity, consist of personal information, stored in either
semantic or episodic autobiographical memory (Klein, 2010). If
autobiographical memory is indeed crucial to the construction of
the sense of identity and the feeling of self-continuity (Conway,
2005), what happens to the sense of identity in patients suffering
from severe episodic memory disorders and who are thus unable
to re-experience personal events with “warmth and intimacy”?

Alzheimer’s disease (AD) is characterized by a severe episodic
memory disorder from the onset of the disease, as well as
semantic memory disturbances that can become significant by
the time the patient has reached the moderate stage. Indeed,
it is legitimate to wonder whether residual semantic memory
is sufficient to ensure the persistence of the sense of identity
in these patients. Ben Malek et al. (2018) aimed to investigate
the integrative meaning of self-defining memories (SDM, i.e.,
memories of highly significant personal events) in early stages
of AD. Their results showed that, when compared to the control
group, AD patients less frequently extracted meaning from their
SDM and the meaning was less frequently tied to the self. El
Haj and Allain (2020) showed that, although AD participants
produced fewer specific SDM than controls, both populations
had similar levels of emotional valence, integration, and self-
continuity of these memories, at least for AD participants in
the mild stages of the disease. Our previous study (Eustache
et al., 2013) aimed at showing preservation of the sense of
identity in AD patients at a moderate to severe stage of the
illness: assessing twice their sense of identity within a 15 days
interval, patients were able to introduce themselves in a very
similar way, while they did not recall any circumstance and
context of these assessments. In this latter study, we found a
consistent self-representation among AD patients at moderate
to severe stages of the disease. However, we also observed a
poverty of AD responses, frequently word for word matching
in both testing sessions, while the answers were more detailed
for the control participants. Moreover, our results fitted with
the existence of two kinds of sense of identity, as proposed by
Ricoeur (1990): one using a personal semantic memory marked
by sameness of the person (i.e., “I am a loner”), and another
one, more labile, still marked by the selfhood of the person in
time (i.e., “I am happy” or “I am a pensioner”), only the former
being relatively preserved. Thus, AD patients, despite severe
amnesia and cognitive disturbances, seem to keep a consistent,
but impoverished, representation of themselves and stimulating
their autobiographical memory seems relevant to support their
self (El Haj et al., 2019; Rathbone et al., 2019).

Reminiscence workshops are classically proposed for AD

patients in care units. Inspired by reminiscence therapy
approaches, their principle is to improve psychological well-
being using life histories (written, oral, or both). A review
of the literature shows that reminiscence therapy benefits

AD patients by improving cognition, depression status, and
quality of life (Cuevas et al., 2020). Moreover, several weeks of
reminiscence program can enhance subsequent autobiographical
memory performances, including a significantly higher degree
of episodic details (Kirk et al., 2019). However, these benefits
are mainly observed for AD patients at the earlier stages of the
disease, considering that such remembering activity is no longer
achievable and beneficial for very amnesic patients at severe
stages of the pathology.

Yet, AD patients at the severe stage of the disease maintain
their sensory and emotional levels of musical appreciation,
while other essential cognitive abilities (mnesic and verbal)
are deteriorated (Norberg et al., 2003). Music indeed reduces
anxiety and promotes social interactions (Guetin et al., 2013)
and memories for musical material are especially resistant to AD
(Groussard et al., 2019; Platel and Groussard, 2020). The impact
of music workshops for AD patients in terms of emotional state
has further been proved in other studies (Samson et al., 2009).
In addition, the literature shows that recall of personal memories
in AD patients can be facilitated by music stimulation (El Haj
et al., 2012a,b; Palisson et al., 2015), that the complexity and
richness of language production is enhanced when they listen to
music (El Haj et al., 2013), and that music engages and potentially
stimulates multiple aspects of the self in dementia (Baird and
Thompson, 2018).

In this context we chose to study, in AD patients at
moderate to severe stages of the disease, if repeated reminiscence
workshops could induce an increase in the number and episodic
quality of autobiographical memories, and the possibility that
these repeated reminiscence workshops produced a long-term
enrichment of their self-representations and their sense of
identity. In a first and main study, we used excerpts of
familiar songs as autobiographical memory inductors, and in a
complementary study we proposed unfamiliar movie extracts as
prompts. The purposes of the main study were (1) to examine
if the repetition of musical reminiscence workshops had a
positive effect on the recall of autobiographical memories, and
if produced autobiographical memories following the sessions
were more numerous and detailed. (2) if the assessment of the
sense of identity of AD patients after these repeated workshops
of musical reminiscence would show an enrichment of the
self, corresponding to more details and positive description
of themselves. The aim of the complementary study was to
specifically verify whether we replicated the same results by
changing the primer material presented in the reminiscence
workshops, in order to try to disentangle the music and the
repetition beneficial effects, respectively.

MATERIALS AND METHODS

Participants
AD Patients and Matched Control (MC) Participants
We included a group of 20 patients diagnosed with probable
AD according to the NINCDS–ADRDA criteria (McKhann et al.,
1984), aged 76–92 years residing in nursing homes. All these
residents have major cognitive impairment (MMSE between 4
and 15, m = 8.9). A group of 20 Matched Controls (MC)
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TABLE 1 | Description and comparison of the sample populations.

AD MC t p

Mean/SD Mean/SD

Age 84.2/6 82/10 0.861 0.396

Education 6.3/2 5.5/2 1.275 0.210

GDS 4.2/2.6 3/2.4 1.506 0.140

MMSE* 11.5/4.3 26.7/2.3 −14.033 <.001

TEMPau* 4.3/1.7 8.2/1.4 −8.012 <.001

BEC 96 Total* 36.7/18.6 81.5/7.4 −9.989 <.001

*Significant differences, Welch’s Independent Samples T-Test.

BEC 96 (Signoret, 1988).

GDS, Geriatric Depression Scale (Yesavage et al., 1983).

TEMPau, Autobiographical memory assessment task (Piolino et al., 2000).

AD, Alzheimer disease; MC, Matched Controls.

was constituted from the residents living in the same nursing
homes. We measured patients’ and MCs’ cognitive efficiency
with Signoret’s cognitive battery (BEC96; Signoret, 1988), which
includes several subtests assessing recall, learning, orientation,
mental manipulation, mental problem-solving, verbal fluency,
object-naming, and visual reproduction (maximum score: 96),
which is roughly similar to the MMSE, but with a greater
sensibility and validation with French speaking populations.
Depression was controlled with the Geriatric Depression Scale
(GDS) (Yesavage et al., 1983), and autobiographical memory was
assessed with a semi-structured questionnaire, the “TEMPau”
(Piolino et al., 2000) in a simplified version with three periods of
life: childhood and teenage period (0–17 years), young adulthood
(17–30 years), and the period after 30 years old. For each time
period, participants were required to produce detailed memories
of specific personal events and to state when and where each
event occurred. They were instructed to describe personal events
with as much details as they could and each event had to belong
to one of the four topics: an event related to a person, a school
or a professional event, a trip or a journey, or a family event.
If participants were unable to recollect spontaneously a specific
event, they were encouraged to be specific if their memory
regarded an event that was repeated or extended in time).
Each event was scored on a 4-point episodic scale, which takes
into account the specificity of the content (single or repeated
event), spatio-temporal situation, and the presence of details
(perceptions, thoughts, feelings. . . ).

A statistical comparison of these groups using Welch’s
Independent Samples T-Test (accounting for unequal samples
variances) showed that our two groups were not different in age
and socio-cultural level, and that their depression scores were
not statistically different either. There was an expected significant
difference between AD and MC regarding their performances on
the MMSE, BEC96 and TEMPau tests (see Table 1).

Experimental Procedure
This procedure was organized on a 12-day period, Monday
(D1), Tuesday (D2), Thursday (D3) and Friday (D4) for the
first week and with the same days (8–12) for the second week

(Figure 1). The workshop of reminiscence activities was part of
daily routine set by neuropsychologists in training. This study
respected the Declaration of Helsinki and consent was asked
before the beginning of the study from the family and participant
and was systematically asked again before each session. All
workshops took place in the same way and in the same location.
A room was prepared in advance by the examiner who used a
music diffuser to broadcast music and a voice recorder to record
all sessions, allowing the use of these records to score memories.
On Day 1, an individual assessment was performed on the sense
of identity with the IMAGE and the I-AM Tests (see hereafter
for the detailed description of these tests). On Day 2, participants
joined groups of musical reminiscence workshops using three
popular songs as cues to promote autobiographical memory
retrieval. The AD group attended six sessions (Day 2 to Day 11).
Considering that the MC participants could remember perfectly
well their involvement to a previous workshop, we proposed that
they participate only to three workshops (Day 2, Day 5, and
Day 9), hence avoiding boredom and premature withdrawal from
the experiment. During each workshop session, we counted the
number of interactions between participants, and the number
of memories and probed memories produced. On day 12, an
individual assessment of autobiographical memory took place
by proposing to listen to the cues from songs used during the
reminiscence workshops. We also re-assessed on day 12 the sense
of identity (IMAGE and the I-AM Tests) for all the participants.

Sense of Identity Assessment (Day 1 and Day 12)

The IMAGE Test
The IMAGE test was adapted for use with AD patients in the
advanced stage of dementia, from the second edition of the
Tennessee Self-Concept Scale (TSCS2, Fitts and Warren, 1996),
the Questionnaire of Self-Representations (QSR; Duval et al.,
2012), and the revised version of the Self-Consciousness Scale
(Scheier and Carver, 1985). The IMAGE test is composed of 24
descriptive statements. All the sentences were worded so that
they would be easily understood by AD patients and pretests
of comprehension were made in a different sample of patients.
This test was previously used and validated in Eustache et al.
(2013). The examiner presented each descriptive statement in
the form of a question to the participant who was asked to
answer whether it was true or false. The examiner then asked
the participant to say whether the statement was totally true/false
or only partly so. Instructions were repeated when necessary.
Responses were recorded by the examiner and assessed on a 4-
point Likert-like scale with the following anchor points: totally
false (1), partly false (2), partly true (3) and totally true (4). The
scoring procedure was adapted to take the general meaning of the
sentences into account.

The I-AM Test
The I-AM test is an adaptation of the Twenty Statements Test
made for the Eustache et al. (2013) study, which requires
participants to complete 10 written sentences beginning with
“I am.” The test takes the form of a private discussion with
the examiner, in which the participants give 10 descriptions of
themselves. The examiner writes down the participants’ answers
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FIGURE 1 | Illustration of the experimental procedure. Wms, Workshops of memories reminiscence.

and, if necessary, encourages them to continue in as neutral way
as possible. No time limit is imposed, but in practice the test
lasted <20 min.

Each response is classified as idiocentric sentence, small group,
large group, or allocentric sentence. Idiocentric responses reflect
the independent type of self-construal, that is, statements refer to
personal qualities, attitudes and states that are not related to other
people. By contrast, small-group and large-group statements
reflect interdependent construal of self. Allocentric responses
are socially oriented by nature, as they involve interdependence
and other people’s viewpoints. Finally, if applicable, we noted
the emotional valence associated with each statement. A double
quotation is done for each statement provided by participants,
until a consensus is reached.

The following scores were calculated for each session: the
overall number of statements generated, the number of responses
belonging to each category or subcategory, and their emotional
valence (positive, negative, or neutral,). We also counted the
number of sentences in which participants clearly stated that they
no longer knewwho they were, and sentences that were obviously
erroneous at the time of testing (e.g., “I am a student”), but which
could have been true in the past.

Reminiscence Workshops With Song Extracts as

Primers
We proposed “musical” reminiscence workshops to all
participants. These workshops included 4 or 5 participants.
We chose three famous songs from the repertoire of French
variety. These songs refer to specific thematic or special events
that can serve as relevant cues for recovery. We selected “Sacré
Charlemagne” (Holy Charlemagne) by France Gall (1964,
evoking the period of childhood and school); “Le petit bal
perdu” (The small lost ball) by Bourvil (1961, evoking the
period of young adulthood and ballroom dancing); and “La
mer” (The sea) by Charles Trenet (1946, evoking the period
of adulthood and the holidays). The choice of songs for our
study was guided by different criteria. These songs had to be
famous and heard mostly during the period of reminiscence
peak in AD patients. They were chosen, first, because they refer

to strong topics in everyone’s life and also because they are
familiar enough to generate positive emotions and facilitate
the reemergence of old memories. The familiarity of the songs
was checked for all participants before their inclusion in
the study.

After each listening, we asked every participant if they knew
the song (notably to verify their level of familiarity with the
song) and asked if this particular song triggered a personal
memory. If memories were not spontaneously produced, we
proposed different questions and assertions (see Appendix) to
probe the reminiscence of episodic autobiographical events. We
also reported the number of such incitations for each participant.

Scoring Autobiographical Memories During

Workshops
All the memories produced during the workshops were
transcribed verbatim and all memories produced by each
participant was scored for episodicity using an evaluation grid
inspired by the TEMPau test (cf supra). The maximum possible
score was twelve points (see Table 2). One point was given for
each of these criteria: the uniqueness of the event, the duration
(<24 h), a general and a precise time and spatial localization.
The richness of details and the emotional details were quoted
on three points each: one point stands for one detail, two
points for two, and three points for three or more details.
We rated each memory for each song theme and calculated
an average score of memory quality for each session and for
each participant. Memories were scored independently by three
different neuropsychologists (each one following specifically
some of the participants, with coordination meetings to avoid a
single quotator bias).

We also rated the global number of memories (beyond
the episodic quality) produced by each participant at the
workshops. For each workshop session, we added the number
of memories produced for the three songs by each participant,
and then calculated a mean number of memories by session
for each group. Since the second session, we also noted the
number of memories, which were identical to those produced
during the previous session. In the statistical analysis, we
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TABLE 2 | Episodic assessment of autobiographical memories.

Single event Duration < 24 h Time general Space general Temporal

localization

Spatial

localization

Richness

of details

Emotional

details

Total

Quotation 1 point 1 point 1 point 1 point 1 point 1 point 0–3 points 0–3 points /12

took into account the number of same memories produced
in the last two workshops. In order to evaluate the quality of
communication and the dynamic effect of the groups, we rated
the number of interactions between two or more participants
(quoted during the workshops and verified with the audio
records), and calculated an average score per resident and
per session.

Hypotheses
Considering the different assessments of autobiographical
memories and evaluation of the sense of identity before and
after the reminiscence workshops, we made several assumptions:
(1) we hypothesized that the number of autobiographical
memories produced during the reminiscence workshops
would significantly rise over sessions for both groups; (2)
among the workshop sessions, we also expected a significant
increase of the episodic quality of autobiographical memories
(difference between the first and last workshops), particularly
for AD patients; (3) we predicted a significant intensification
of the number of communication exchanges between the
participants between the first and last workshop sessions;
(4) regarding the assessment of the sense of identity, we
expected to confirm the stability of response profiles for the
two groups for the IMAGE Test between the two assessments
(Day 1 and Day 12), as found in Eustache et al. (2013);
(5) for the I-AM Test, we predicted a significant greater
number of allocentric sentences on Day 12 compared to
Day 1; (6) knowing that the literature on reminiscence
workshops shows a benefit of this support on self-esteem,
we hypothesized that, for the I-AM Test, both groups would
produce more positive sentences to describe themselves during
the second evaluation.

Statistical Analyses
Considering the non-normality and the categorical nature of
most of the data, all the statistical analyses were performed
with non-parametric tests. Global progression of performances
during the workshops was analyzed with a Friedman ANOVA.
A Mann-Whitney U-test was used in order to compare the
performances between groups for the different variables (number
of exchanges, number of memories and number of incited
memories), and a Wilcoxon test to compare the performances
of each group between sessions. For the sense of identity
(I-AM and IMAGE tasks), Wilcoxon and Khi2 tests were
calculated to compare the profile of answers of each group
between the two individual assessment. For Mann-Whitney
and Wilcoxon statistical comparisons, significant results are
provided with effect size: d = 0.2 can be considered a
small effect size, d = 0.5 represents a medium effect size
and d = 0.8 refers to a large effect size (Cohen, 1988).

All the statistical results were considered as significant at
p < 0.05.

RESULTS

Autobiographical Memory
Global Changes of Performances During the

Workshops Within Each Group
For the MC group we did not obtain any significant differences
(Friedman ANOVA) between the three workshops of
reminiscence regarding the number of autobiographical
memories produced, the number of incentives provided
by the neuropsychologist and the number of interactions
between participants.

Conversely, regarding AD participants, we observed a
significant increase of the number of memories (Friedman
ANOVA, X2 = 25.55; p < 001) and of the quality of the
memories throughout the six workshops (Friedman ANOVA,
X2 = 42.64; p < 001). The average score for each topic songs
also showed a significant progression (school: X2 = 22.88; p <

001; ball: X2 = 17.57; p < 001; sea: X2 = 33.93; p < 001). A
comparison of the average episodic scores obtained for the six
workshops did not show any significant difference between the
three songs used. The same test showed a significant increase of
the mean number of autobiographical memories produced, and
a significant reduction of the mean number of probes provided
by the neuropsychologist. The analysis showed a significant
increase of the same memories produced (X2 = 30.74; p <

001). Concerning the communication during the workshops, the
ANOVA of Friedman highlighted a significant increase of the
mean number of exchanges between AD participants throughout
the workshops (X2= 19.96; p < 001).

Inter-Group Comparisons Focused on the First and

Last Workshops
Figure 2 shows the number of interactions, number of memories
produced and number of probed memories at both times (first
and last sessions), for each group. For the first reminiscence
workshop, the number of interactions (higher for controls) and
the number of probed (higher for AD) were significantly different
between the two groups (Mann-Whitney, z=−2.24, Cohen’s d=
0.527 and z = 2.57, Cohen’s d= 0.971, p < 0.05). Conversely, the
number of memories produced during this first workshop was
not significantly different between AD and MC groups.

For the last reminiscence workshop, except for the number of
memories produced (in favor of the patients, z = 2.16, Cohen’s d
= 0.681, p < 0.05), no significant difference was found between
the two groups either for the number of interactions or for the
number of probed memories (Figure 2).

Frontiers in Psychology | www.frontiersin.org 5 February 2021 | Volume 12 | Article 63602890

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Platel et al. Boosting Autobiographical Memory in Severe Alzheimer

FIGURE 2 | Average number of interactions, memories and probed memories produced by patients with Alzheimer’s disease (AD) and Matched Controls (MC) for the

first (FW) and last (LW) workshop sessions. Nb of same memories were counted on the basis of the last and the preceding workshops. *significant difference

at p < 0.05.

Comparisons Between First and Last Workshops

Within Each Group
In the AD patients’ group, the number of memories significantly
increased and the number of probed memories decreased
between the first and last workshops (Wilcoxon Test, z = 3.44,
Cohen’s d = 1.091, z = 2.20, Cohen’s d = 0.476, p < 0.05). None
of the other comparisons were significant (Figure 2).

Regarding the MC group, the number of produced memories
remained stable over the workshops (a light decrease is
even observed).

Finally, the mean number of identical memories (same
memories produced between the last two workshops) showed
that the AD group produced significantly more identical
memories (Mann-Whitney, z = 3.09, Cohen’s d = 1.114, p <

0.05) that the MC group (Figure 2).

Changes in Episodicity of the Produced
Autobiographical Memories
Inter-Group Comparisons Focused on the First and

Last Workshops
For the first session, the quality of the produced memories was
significantly different between AD patients and MC participants
(higher for the controls, z =−4.66, Cohen’s d= 2.117, p < 0.05),
while for the last session, it was no longer significant, with a
comparable quality of memories produced by both groups.

Comparisons Between First and Last Workshops

Within Each Group
Among AD patients, in accordance with our second hypothesis,
we showed a significant increase of the quality of memories (z
= 3.82, Cohen’s d = 1.912, p < 0.05), whereas the episodicity of
the memories for MC participants remained stable between the
first and last reminiscence workshops (Figure 3). This significant
increase in memory episodicity in AD patients was observed
independently for the three cue songs (school, ball, sea: p< 0.05).

Individual Assessment of Autobiographical Memory
Regarding the individual assessment of autobiographical
memory (after the last reminiscence workshop), we found
a significant difference for the episodic quality of memories
between both groups (Mann-Whitney, z = −3.98, Cohen’s d
= 1.583, p < 0.05). The episodicity of the memories, which
was significantly more detailed for MC at the time of the
first assessment of autobiographical memory (before the
workshops; Table 1), thus remained significantly better for the
MC participants during this second individual assessment with
the workshop procedure (Figure 3).

The Sense of Identity
For AD participants, the statistical analysis (Wilcoxon test)
comparing the individual distribution of the answers of each
patient for the IMAGE test between the two individual
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FIGURE 3 | Mean scores of episodicity for memories produced by patients with Alzheimer’s Disease (AD) and Matched Controls during the first workshop, the last

workshop and the individual assessment. *significant difference at p < 0.05.

assessments revealed that only three patients (out of the twenty)
significantly modified the distribution of their answers, whereas
only one participant in the MC group changed significantly her
profile of answers. Overall, there were no significant differences
between the mean global profiles of answers for both groups.

The qualitative analysis of the answers of the three patients
showed that: (1) the first patient did not change his point of
view between the two evaluations but usedmore extreme answers
during the second evaluation. (2) the second patient changed six
times the direction of his answers on the twenty-four items. (3)
the third patient changed five times the direction of his answers
on the 24 items. Concerning the participant of the MC group
whose profile of answers changed significantly, he behaved like
the first patient, with more extreme answers during the second
evaluation, but going in the same direction. The qualitative
examination of the frequencies of each answer among the two
groups showed that, generally, the MC participants used more
extreme answers. The statistical analysis (Khi2) did not exhibit
any significant differences for the total distribution of answers
on the IMAGE test between the two times of assessment, neither
between the two groups of participants, which confirmed our
fourth assumption.

Concerning the I-AM test, we did not confirm our
assumptions (hypotheses 5 and 6). The statistical analysis
(Wilcoxon test) did not show any significant difference for
the AD group regarding the number of allocentric sentences.
Concerning the number of sentences evoking the knowledge of
a present state (which would show an updated self), there were
no significant differences between the two evaluations. Moreover,

the two groups did not produce more positive sentences to
describe themselves during the second evaluation. Therefore, the
content of the answers produced by the AD participants for the
two sessions of the I-AM test stayed close (i.e., remained stable).
The only significant difference between our two groups relied on
the number of repetitions (same sentences) between these two
individual assessments, which were significantly more numerous
for AD patients (Wilcoxon test, z = 3.29, p < 0.05).

DISCUSSION

Autobiographical Memory
The main objective of this work was to study the relevance
of repeated reminiscence workshops with musical cues on
the recall of autobiographical memories in AD patients at
moderate to severe stages of illness. In our first hypothesis, we
expected to find an increase in the number of autobiographical
memories provided by both groups during the sessions. The
statistical analyses confirmed our assumption only for AD
patients while MC participants did not show any increase in
the number of autobiographical memories produced. First, we
observed a spectacular increase of the number of memories
produced by the AD participants, considering their massive
amnesia (no patient recalled taking part in the workshops),
while MC participants produced less memories at the end of
the workshop sessions. In fact, the stagnation of the number
of evoked memories produced by the control participants is
rather easy to explain. Indeed, since the second workshop
session, the healthy participants remembered their previous
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participation, and tried not to produce the same memories
as the day before. For the third session, we observed that
most of the MC participants began to get bored by the exact
same activity, some of them not being motivated anymore
to produce personal events based on the songs. This result
justifies that more sessions were not proposed afterwards to
participants of the control group. On the contrary, AD patients
fully benefited from the repetition of the workshops, producing
more numerous and detailed autobiographical memories during
the last workshops, exceeding our expectancies. Although this
result appears quite impressive, the individual assessments of
autobiographical memory, undertaken the next day after the last
workshop, showed that patients still exhibited autobiographical
memory impairment, in accordance with their performance on
the TEMPau task during the first autobiographical assessment.
Despite an obvious improvement of the episodic quality of the
produced memories during the workshops individually, their
memories stayed significantly less detailed than those of the
MC participants and highlighted the predicted semantization of
memories typically observed in AD patients (Piolino et al., 2009).
During workshops, AD patients repeated the same memories
significantly more often than MC participants (Figure 2),
confirming a form of impoverishment of the repertoire of
autobiographical memories. Moreover, we found that AD
patients showed a significant decrease in the need to be helped
during the workshops.

Additionally, we expected to find an increase in the number
of interactions during the workshops. We indeed observed a
significant increase of patients’ interactions, contrary to MC
participants, showing that AD patients felt better over sessions
and improved their communication capabilities (El Haj et al.,
2013). Here again, we show the positive impact of the repetition
of these workshops, despite the lack of explicit memories of the
sessions. These results are important in terms of care: they stress
out the benefit of reminiscence workshops on the ability for
residents to evoke personal memories, especially emphasizing a
quality of memories that has improved enough to be compared
to the one of MCs in the last session, thanks to the repetition (six
sessions over 2 weeks) of the reminiscence workshops with the
same musical cues.

Sense of Identity
According to our fourth assumption regarding the “IMAGE”
Test, we expected to replicate the stable profile of the answers
between the first and second individual assessments carried out
before and after the reminiscence workshops for each participant
of this study (Eustache et al., 2013). Group analyses definitely
showed a stability of the profile of the answers. Case-by-case
analysis showed that only three out of 20 patients with AD, and
only one participant from the MC group, significantly modified
their answers between these two testing sessions. Qualitative
analysis of the answers produced by these participants indicates
that they do not vary in their valence (agreement vs. not
agreement) but rather in their moderation, with AD patients
producing more “extreme” answers (don’t agree at all vs. don’t
agree that much; complete agreement vs. little agreement). Taken
together it seems that the patients with AD exhibit the same type

of performance as the control group when it comes to the stability
of their answers between the Day 1 and Day 12.

Regarding the I-AM test, we first expected to underline an
enrichment of the sense of identity on Day 12, resulting in
the use of allocentric answers into greater number. We did not
highlight this phenomenon to a significant degree. We therefore
noticed that qualitatively, MC participants described themselves
expressing the same ideas on D1 and D12, as the AD patients
did, thus showing a great stability of the representation that
they have of themselves. During workshops we noticed that
the way patients referred to themselves was progressively more
detailed, and we observed how pleased they were being solicited
and sharing their personal memories. Nevertheless, we failed to
objectivate a significant difference regarding the sense of identity
in terms of details produced between D1 and D12. Similarly,
the number of allocentric sentences or the number of sentences
evoking the same idea, but formulated more positively, did not
increase significantly with workshop sessions in the AD group.
These observations go against our starting assumptions. One
cannot exclude that this result may be due to the lack of sensitivity
of our measurements of the sense of identity. Consequently,
it would be interesting to develop a different methodological
approach in order to obtain a more sensitive evaluation of the
sense of identity, not in terms of coherence but rather in terms
of richness of the self-representations. To overcome the lack of
sensitivity of the selected scales measuring the sense of identity,
finer content analyzes could have been considered, both for the
production of sentences in the I-AM test and the production
of autobiographical memories during workshops. In particular,
it could have been interesting to use the scoring procedure of
Singer et al. (Singer and Blagov, 2002; Blagov and Singer, 2004)
in order to analyze whether the content of the autobiographical
memories specifically depicted the patient personality traits.
However, in the procedure proposed by Blagov and Singer (2004),
participants were explicitly asked (usually in individual sessions)
to produce autobiographical memories that describe themselves:
« Participants were asked to generate 10 self-defining memories
and then go back and rate each one of them on 12 emotions,
vividness, and importance » which was neither the instruction
nor the context of the workshops, which took place in small
groups. Thus, it would undoubtedly be relevant to perform
this kind of analysis only for individual sessions, carried out
after the reminiscence sessions. Despite the positive impact of
repeated reminiscence workshops on the number and quality
of autobiographical memories, we failed to show a long-term
positive effect on the sense of identity in AD. Thus, in spite of
the obvious dynamic links between autobiographical memory
and the Self as proposed by Conway (2005), the stimulation of
autobiographical memory does not seem to be able to enrich the
sense of identity in AD patients at moderate to severe stages of
the illness. Effectively, mean MMS values of our AD participants
are <12, while most studies targeted AD patients at an earlier
stage of the disease, with a mean value of MMS >20 (Ben Malek
et al., 2018; El Haj et al., 2019; El Haj and Allain, 2020).This
does not mean that a “hard core” of identity is not preserved and
stable in these patients, as proposed in some studies (Rathbone
et al., 2019). More generally, the question of the identity in
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AD in the literature reveals contradictory results. Hence, the
question remains of understanding whether the capability of
updating their sense of identity is really impaired in AD patients.
It may be that the number of reminiscence sessions was not
sufficient in this work. It is also important to indicate that
in most studies showing an enrichment of sense of identity
following the production of personal memories, the evaluation
of the identity is carried out immediately after the stimulation
of the autobiographical memory (El Haj et al., 2019), while our
experimental paradigm proposes a long-term measure of the
sense of identity, 24 h after the completion of the last workshop,
which constitutes certainly a delay which is too long to show any
enriching effect in AD patients at this stage of the disease.

Further studies are needed in order to judge if the use of
musical cues or the social emulation due to group interactions
could positively modulate the sense of identity in moderate to
severe AD patients. We could also suggest, as El Haj et al. (2015),
that the songs must be chosen by the patients, as the authors
exhibit that their AD participants produced more self-defining
memories during exposure to their own-chosen music than to
researcher- chosen music or during silence.

The analysis of the behavior of AD patients over the
reminiscence sessions revealed an improvement of interactions.
Beyond these observations, we observed a real pleasure taken by
each patient during these workshops. In addition to increasing
the number of social interactions, we noticed an increase in
the use of humor and connivance between participants. One
interesting point about our study is that MC participants were
recruited in the same nursing home as AD patients (living in a
specific Alzheimer Unit) and that the workshops were performed
within the same institutions. As a result, we observed moments
of sharing and curiosity for both groups in which everyone
was able to share original stories about their lives. Residents
were asked to discuss various topics and were aware of the
experiences they shared, producing a group support. This daily
work on themselves and other personal memories also seems to
have a beneficial impact on interpersonal relationships outside
the workshops, as reported by caregivers particularly about AD
patients. All these clinical observations deserve to be quantified
and objectified in future studies.

Even if the results concerning the enrichment of the sense
of identity are rather disappointing, the impact of repetition
of the reminiscence workshops on the increase in the number
and the quality of autobiographical memories in very amnesic
AD patients is particularly spectacular, and even exceeded our
expectations. Can the repetition effect alone explain this result?
And to what extent this benefit is brought by music as a primer
of autobiographical memories? Our hypothesis is that, beyond
the familiar, motivating and appealing dimension of the song
excerpts used as memory primers, the main boosting effect of
autobiographical memory is obtained by the repetition of the
same workshop situation, and that we should find the same
results with different materials. In order to test this hypothesis
and the impact of another type of material as a primer, we
proposed a complementary study to two other groups of patients
and control subjects based on the same experimental design,
except that the seed material are unfamiliar movie clips.

TABLE 3 | Description and comparison of the sample populations

(Complementary Study).

AD MC W p

Mean/SD Mean/SD

Age 86.1/5.08 88.8/2.92 15.500 0.298

Education 2.3/1.06 2.66/1.21 20.500 0.675

GDS 3.25/3.15 2.16/0.75 22.500 0.894

MMSE* 12.5/5.15 25.8/1.9 0.500 0.003

TEMPau* 3.33/1.11 8.89/1.07 0.000 0.002

BEC 96 Total* 37.1/12.8 81.8/7.2 0.000 0.002

*Significant differences, Mann-Whitney U-Test.

BEC 96 (Signoret, 1988).

GDS, Geriatric Depression Scale (Yesavage et al., 1983).

TEMPau, Autobiographical memory assessment task (Piolino et al., 2000).

AD, Alzheimer disease; MC, Matched Controls.

COMPLEMENTARY
STUDY-REMINISCENCE WORKSHOPS
WITH MOVIE EXTRACTS AS PRIMERS

In this complementary study, eight newAD patients (aged 77–91;
MMSE score between 7 and 23, mean= 12.5) and six new paired
controls participated in exactly the same paradigm, but using
three movie extracts (1min each, with dialogs and no familiar
music) as primers (see hereafter).

Participants were included on the same clinical criteria as in
the previous study. However, they come from another retirement
home because it did not seem relevant, at the risk of having
many bias in the interpretation of the results, to recruit the same
participants to perform the same experiment by simply changing
the primers.

As for the preceding study, statistical comparison of these
new groups, using Mann-Whitney U Test, showed that they
were matched in age and socio-cultural level, and that their
depression scale scores were not statistically different. There was
an expected significant difference between AD andMC regarding
their performances on the MMSE, BEC96 and TEMPau tests
(see Table 3), except for the “Mental Manipulation” subtest of
the BEC96, were the statistical scores between AD and MC
showed no difference (this was also the subtest with the smallest
difference in the previous study).

There was no significant difference, between the profiles
of the participants of the two studies, except for the level of
education, which was significantly lower among the participants
of this complementary study. The experimental procedure was
strictly the same between the two studies (number of workshops,
measures of sense of identity and episodicity, etc.), except for the
material used to elicit autobiographical memories.

Selection of Movie Extracts as Primers
The films selected correspond to the same thematic used in the
previous study: school, the sea (seaside holidays) and ballrooms.
These themes will serve as relevant cues for autobiographical
recovery. Unlike the familiar songs chosen in the previous study,
we have deliberately chosen scarcely known movies to avoid

Frontiers in Psychology | www.frontiersin.org 9 February 2021 | Volume 12 | Article 63602894

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Platel et al. Boosting Autobiographical Memory in Severe Alzheimer

inducing false memories corresponding of the events present
in the film (i.e., an extract of The longest day movie could
induce in a patient who has seen this film many times the story
of an event that corresponds to what happens in the film but
not to a personal memory). In fact, none of the participants
succeeded in identifying one of the three movies from the
proposed extract.

We therefore selected “Le temps des portes plumes / The
time of penholders” (school theme), a movie released in 2006
and whose story takes place in 1956, “Les vacances du petit
Nicolas/Little Nicolas’ holidays” (seaside holiday theme), released
in 2014 and whose story takes place in the 1960s and “Le bal / Le
bal” (ball theme), released in 1983 whose story evokes 50 years of
balls from the 1920’s.

We then selected a representative excerpt from each film
of about 1min that essentially evokes the thematic already
mentioned. The selected extracts correspond to exchanges
between different characters of the film in a representative
context (classroom, beach, and ballroom). Unfamiliar
background music was present during these excerpts.

RESULTS–COMPLEMENTARY STUDY

Autobiographical Memory
We obtained a same global significant increase of the number of
memories and of their quality throughout the six workshops for
AD participants.

More precisely, during the first workshop we showed that
the number of memories as well as the number of interactions
between participants were significantly different between the
patients and the controls (higher for the controls, Mann-Whitney
z = −3.08, Cohen’s d = 3.546, z = −2.46, Cohen’s d = 1.546,
p < 0.05) as shown in Figure 4. Between the first and the last
workshops, the number of memories as well as the number of
interactions increased significantly for AD patients (Wilcoxon
Test z = 2.03, Cohen’s d = 2.307, z = 2.52, Cohen’s d =

0.995, p < 0.05), while the results for the MC group were stable
for these two variables. Only the number of probed memories
decreased significantly for the MC group between the first and
the last sessions (Wilcoxon Test z = 2.20, Cohen’s d = 1.581,
p < 0.05), while it remained stable for AD patients. These
overall results were also found for each sub-theme (school,
sea, ball). Moreover, the mean number of identical memories
(same memories produced between the last two workshops)
showed that the AD group produced significantly more identical
memories (Mann-Whitney, z = 2.43, Cohen’s d = 1.897, p <

0.05) than the MC group (Figure 4).
Comparing the results of this complementary study with the

previous study, we obtained similar statistical results for the
control groups, except for the number of interactions during
the first workshop which was significantly more important for
the participants of the MC group of the second study (Mann-
Whitney, z = −2.16, p < 0.05). On the other hand, although
the AD patients of this second study produced significantly more
memories between the first and the last sessions, overall fewer
memories than the patients from the first study were produced,

both during the first and the last sessions (Mann-Whitney, z =
3.07, p < 0.05).

Regarding the quality of memories (episodic assessment, see
Table 2), as in the previous study, we found a significant increase
in the episodicity of memories for AD patients between the
first and the last workshops (Figure 5). However, the difference
remains significant between patients and controls during the last
workshop, except for the theme of school where there were no
statistical differences in the quality of the memories during the
last session between AD patients and controls. Thus, we obtained
similar results between the two studies although AD patients in
the second study produced significantly less episodic memories
during the last workshop (Mann-Whitney, z =−2.13, p < 0.05).
Nevertheless, the evaluation of autobiographical memory in the
TEMPau before the start of the workshops did not show any
significant difference between the studies for the two groups
of patients.

Regarding the results of the two tests measuring the sense
of identity, as in the previous study no significant difference
was revealed in the profiles of responses to the IMAGE test
between the two individual assessments before and after the
workshops. Likewise, the Wilcoxon test does not exhibit a
significant difference for the I-AM test concerning the number
of sentences produced, the positive and negative valences of the
sentences, as well as the allocentric and idiocentric character
of the productions between the two evaluation sessions for
both patients and controls. They produce the same number of
positive and negative valence sentences and the same number of
allocentered and idiocentric output between the two sessions.

DISCUSSION–COMPLEMENTARY STUDY

While the results of this complementary study largely reproduce
those already obtained in the previous one, they are not entirely
superimposable. We very clearly confirm the stability of AD
patients’ responses for the two sense of identity tests proposed
(IMAGE and I-AM), despite an advanced stage of Alzheimer’s
disease and a massive amnesia. This stability of identity is
remarkable as it shows that memory loss in Alzheimer’s disease
does not completely abolish the sense of identity, contrary to
popular belief (Eustache et al., 2013; Rathbone et al., 2019). Even
if the patients describe themselves more poorly than the controls,
they know very well who they are, and are able to describe
their personality traits, confirming an undeniable integrity of the
personal semantic memory marked by sameness of the person.
On the other hand, as in the previous study, we showed no
enrichment of identity following the repetition of reminiscence
workshops. As we already proposed in the discussion of the main
study, this result may be explained by the fact that our identity
assessment tools are not sufficiently sensitive or adapted to the
situation, or that the number of sessions may not be sufficient
to achieve a long-term significant impact of these reminiscence
workshops on self-enrichment.

The most spectacular result of these two studies is the
increase in the number and quality of memories evoked by
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FIGURE 4 | Complementary study: Average number of interactions, memories and probed memories produced by patients with Alzheimer’s disease (AD) and

Matched Controls (MC) for the first (FW) and last (LW) workshop sessions. Nb of same memories were counted on the basis of the last and the preceding workshops.

*significant difference at p < 0.05.

FIGURE 5 | Complementary study: Mean scores of episodicity for memories produced by patients with Alzheimer’s Disease (AD) and Matched Controls during the

first workshop, the last workshop and the individual assessment. *significant difference at p < 0.05.

patients throughout the sessions. However, while using film clips
as primers, the autobiographical memory productions of AD
patients did not reach the same level as in the main study

where patients produced almost as detailed memories during
the last workshop than the control participants (see Figure 3).
This difference can be explained by various factors, notably
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a much smaller sample of participants in the complementary
study, and patients with a significantly lower level of education
than the participants of the main study, and of course a
possible lower impact of unfamiliar movie clips as primers of
autobiographical memories. Therefore, we cannot fully conclude
that this enrichment phenomenon of autobiographical memories
is solely the consequence of the repetition of the sessions. The
quality and attractiveness of the media used in the workshop
session to prime autobiographical memories certainly generates
an impact, as clearly shown in the literature on the power
of music on patient behavior (Guetin et al., 2013; Platel and
Groussard, 2020) and the specific resistance of the long-term
musical memory in this pathology (Groussard et al., 2019).
Moreover, the fact that in the first study the songs used are very
well-known may produce a feeling of “déjà vu” and facilitate
reminiscence with the support of emotion.

Still, even if the magnitude of the result of the second
study did not equal the ones of the first, we again very
clearly see a benefit of repetition during the sessions in
patients. Although patients do not explicitly remember previous
workshops, their personal memories, very poor and semantic
during the first session, become more numerous, rich, and
detailed. Thus, each previous session appears to leave some
implicit trace that allows a more fluid evocation during the
following sessions, and the neuropsychologists who led these
workshops noted that, even if the patients say they do not
remember them and the previous workshops, their attitude
reveals a growing feeling of familiarity with the situation
during the workshops. This effect corresponds to what we have
documented elsewhere (Coppalle et al., 2019, 2020) concerning
the increase in familiarity-based recognition following repeated
exposure to various initially unknown information (music and
paintings). The adaptation of the patients and the increase in
memories produced during these reminiscence workshops would
be mediated by an implicit encoding of the situation through the
repetition effect.

CONCLUSION

These results show a real and strong benefit from the activity
of reminiscence on the evocation and quality of memories for
AD residents, mainly attributable to the intensive repetition of
these workshops (6 over 2 weeks), with autobiographical memory
productions almost similar to those of controls at the end of the
2 weeks.

Regarding the sense of identity, we highlighted the stability
of self-representations with both tests (IMAGE and I-AM),
confirming previous results and a maintenance of a core
representation of themselves in moderate to severe stages of
AD patients. However, contrary to our hypotheses, we did
not obtain a significant enrichment of the sense of identity,
possibly due to a limitation of sensitivity of our measurement
tools. Yet, professional caregivers and neuropsychologists

perceived an improvement in self-esteem and relationships
between residents.

Overall, the main message of our study is the clear-cut
improvement of autobiographical memory retrieval capabilities
even in the severe stage of AD, due to the steady repetition
effect of the workshops. We must now evaluate the long-
term durability of this improvement, and the differential and
lasting impact of the material used as primers. Undoubtedly
artistic medium like music, which convey cultural references
and emotions, are good primers of personal event memories.
These results also constitute a message of encouragement for
professionals in nursing homes and families as they highlight
preserved capabilities that could be shown through the daily
care routine or workshops that they provide. Furthermore, these
preserved learning capabilities can be used to improve the quality
of life of AD patients and should encourage us to promote
non-pharmacological interventions.
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APPENDIX

Examples of solicitation questions to facilitate the retrieval of
autobiographical memories in AD patients:
For each song, we formulated questions to grasp patients’
attention and to help them remember what was asked. These
questions served also to generate more details when memories
were not spontaneously produced.

- For the first song, here are the types of questions that we have
listed: “This song is about childhood. Can you give a memory
of your childhood at school? Can you give me a memory from
school when you were a child?

“Imagine being in your class at school, as a child: what are you
doing?”
“Who did you like playing with? What game did you play at
recess?”
“Remember the village where you went to school?≫”
“Did you like your teacher?≫”

“Was it a good period for you?≫”
“Do you recall good memories? Which ones?”

- For Song 2: “Can you tell me a childhood memory? Were you
in the local dance troop? Did you like to dance?

“Where would you go dancing?Would youmeet friends, boy/girl
friends?”
“Was it a good period for you? Do you recall good memories?
Which ones?”

- For Song 3: “Have you ever seen the sea? Do you like the sea?
Did you like to go there? Tell me a memory at the sea?”

”Where did you like taking walks in your adult life? With your
children? When they were young? Tell me a memory outdoors? “
”Was it a good period for you?≫
“Do you recall good memories? Which ones?”
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Forced migration changes people’s lives and their sense of self-continuity fundamentally.
One memory-based mechanism to protect the sense of self-continuity and
psychological well-being is autobiographical meaning making, enabling individuals to
explain change in personality and life by connecting personal experiences and other
distant parts of life to the self and its development. Aiming to replicate and extend prior
research, the current study investigated whether autobiographical meaning making has
the potential to support the sense of self-continuity in refugees. We therefore collected
life narratives from 31 refugees that were coded for autobiographical reasoning, self-
event connections, and global narrative coherence. In line with prior research, results
suggest that autobiographical meaning making relates to a higher sense of self-
continuity and less psychological distress. Yet, if refugees experienced many continuing
postdisplacement stressors in addition to their forced displacement, autobiographical
meaning making was associated with higher self-discontinuity and greater psychological
distress, especially with trauma-related symptoms such as memory intrusion and
hyperarousal. Altogether, results indicate that autobiographical meaning making helps
to compensate the effects of extreme biographical disruptions on the sense of self-
continuity, as long as the stress caused by the biographical change is not overwhelming
or too protracted.

Keywords: autobiographical reasoning, life narrative, personal identity, meaning making, well-being

INTRODUCTION

Forced migration is an ongoing challenge for societies in many regions of the world. According
to the United Nations High Commissioner for Refugees United Nations High Commissioner for
Refugees [UNHCR] (2020), 79.5 million people, i.e., about 1% of the world population, were
forcibly displaced at the end of 2019. Becoming a refugee instigates numerous psychological
problems (Ullmann et al., 2015), as forced migration is mainly a process of losses. Individuals
who are forced to leave their home country lose their homeland, their community, their family
and friends, their language, their culture, and their physical safety (Carta et al., 2005). Thus,
forced migration might be one of the greatest biographical disruptions people can face. Amid
these drastic changes, refugees are challenged to preserve or regain their sense of self-continuity,
protecting their psychological well-being. Inspired by prior research showing that autobiographical

Frontiers in Psychology | www.frontiersin.org 1 February 2021 | Volume 12 | Article 618343100

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2021.618343
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fpsyg.2021.618343
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2021.618343&domain=pdf&date_stamp=2021-02-25
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.618343/full
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-618343 February 19, 2021 Time: 18:58 # 2

Camia and Zafar Autobiographical Reasoning in Refugees

meaning making buffers the impact of negative life events on
the sense of self-continuity (Habermas and Köber, 2015a), the
current study investigated whether autobiographical meaning
making has the potential to support the sense of self-continuity
in extreme circumstances such as forced migration.

THE SENSE OF SELF-CONTINUITY AND
AUTOBIOGRAPHICAL MEMORY

The pre-reflective sense of self-continuity provides a person
with the feeling to be the same and continuous over time
(Erikson, 1968). A disturbed sense of self-continuity is the
feeling that an individual cannot relate to his or her former
self anymore, sometimes perceived as estrangement from,
and lacking sense of ownership of one’s body, thoughts,
and feelings. While a disturbed sense of self-continuity can
be a chronic symptom in personality disorders (Kernberg,
1984), healthy personalities can also temporarily experience
a disturbed sense of self-continuity in times of change and
stress, which can be challenging for the identity (Habermas and
Köber, 2015b; Jiang et al., 2020). In such times, individuals
are motivated to repair and regain their sense of self-
continuity (Erikson, 1968) and often do so by employing
their autobiographical memories (Bluck, 2003; Bluck and Liao,
2013). Research on autobiographical memory suggests two
main mechanisms to support the sense of self-continuity:
remembering the past and consciously reflecting the past
(Bluck and Liao, 2013).

Remembering the past is to immerse in nostalgic memories,
creating an emotional, sometimes wistful, connection between
the past and the remembering individual (Sedikides et al., 2008;
Prebble et al., 2013). Such remembering relies on the discrete
recall of specific events, images, sensations, or feelings of one’s
past and does not involve conscious reflection of one’s life
story. As voluntary or involuntary memories come to mind,
they provide the self with the sense of existing over time
and thus provide a basic sense of chronological self-continuity
(Bluck and Liao, 2013). A recent study showed that nostalgic
remembering increases the sense of self-continuity in refugees,
especially in those with higher levels of resilience (Wildschut
et al., 2019). If, however, the contrast between present and
past life is so stark that self-continuity is profoundly disturbed,
nostalgic remembering falls short in repairing the sense of
self-continuity as it tends to intensify the awareness of the
cherished but irrecoverable past and thus damages well-being
(Iyer and Jetten, 2011).

Profound disturbances of the sense of self-continuity result
from tragic negative events such as a sudden loss of close
others (Bauer and Bonanno, 2001), body parts or substantial
health (Hinojosa et al., 2008; Uzer and Brown, 2015), or
major roles due to job loss or retirement (Nuttman-Shwartz,
2008). Because such drastic changes put past and present
life in stark contrast to each other, they might be labeled
biographical disruptions or biographical ruptures. Forced
displacement certainly counts as biographical disruption as
it entails profound changes and losses (Carta et al., 2005).

Hence, refugees and migrants perceive a sharp dissimilarity
between their past and present life (Shi and Brown, 2016) and
show, discontinuous sense of self when remembering their past
(Gemignani, 2011; Oguz, 2012; Puvimanasinghe et al., 2015;
Witney and Bates, 2016).

In times of biographical disruptions, it needs the conscious
reflection of the past to reestablish a retrospective sense of
self-continuity (Bluck and Liao, 2013). The conscious reflection
of the past is the active effort to create a coherent life story
and to engage in effortful autobiographical meaning making
in order to explain and negotiate personal changes (Ricoeur,
1992; Bluck and Liao, 2013; Habermas and Köber, 2015b).
Going beyond mere remembering of the past, autobiographical
meaning making requires the deliberate reflection of past life
events and to extract personal meaning from past experiences
in order to yield a coherent account of identity in time
(Staudinger, 2001; D’Argembeau et al., 2014; Lavallee et al.,
2019). Because this study focuses on the conscious reflection
of the past, autobiographical meaning making and its effects
on self-continuity and psychological distress are described in
greater detail below.

AUTOBIOGRAPHICAL MEANING
MAKING RELATES TO
SELF-CONTINUITY AND
PSYCHOLOGICAL DISTRESS

In life narratives covering the entire life span, many different
life events are expected to be included and to be related to
other parts of life and to the narrator’s personality development
up to the present. Therefore, life narratives require global
narrative coherence in order to convey personal identity in
a comprehensible manner. Overarching global coherence
of life narratives has been conceptualized in three major
kinds of textual coherence: temporal, causal–motivational,
and thematic coherence (Habermas and Bluck, 2000). Global
temporal coherence refers to the temporal organization
of events and the elaboration of beginnings and endings
(Köber and Habermas, 2017). Global causal–motivational
coherence captures the narrator’s explanations of causes,
motivations, and consequences of past events and actions for
the personal life course and development. Global thematic
coherence concerns dominant life themes, which might
emerge throughout the narrative as different parts of life and
of the narrator’s personality match in similarity of themes
(Köber et al., 2015).

Within a life narrative, global narrative coherence results
from linking events to the narrator’s personality, portraying
how one event caused other events or how motives led to
actions producing consequences beyond the boundaries of
local events. This conscious reflection on life events from
a broader biographical perspective is termed autobiographical
reasoning, which involves the use of autobiographical arguments.
Autobiographical arguments explain change and stability in
personality and life by connecting personal experiences and
other distant parts of life to the self and its development
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(Habermas, 2011). Hence, autobiographical reasoning is a
powerful memory-based mechanism to create a coherent life
story and a coherent sense of self because it explains both
enduring change and stability in the self by reference to life events
(Köber et al., 2015).

One specific form of autobiographical arguments is self-
event connections, which are defined as explicit statements
that link personal experiences to an enduring aspect of self
(Pasupathi et al., 2007). Through self-event connections, past
life events can be related to personality dispositions, current
values, current perspectives about the world or self in general,
personal growth, and important relationships informing the
sense of self (Merrill et al., 2016). Thus, while other forms
of autobiographical arguments rather explain enduring change
and personality development, self-event connections tend to
emphasize enduring aspects of the self. In contrast to other
autobiographical arguments, which are mainly explanatory, self-
event connections can be positive or negative in their content as
individuals evaluate life events and the impact certain life events
may have had on enduring aspects of their self. Positive self-
event connections appreciate the past or the current self, whereas
negative self-event connections disapprove the past or the current
self (Merrill et al., 2016).

Autobiographical meaning making, that is, crafting coherent
autobiographical accounts, autobiographical reasoning, and
creating self-event connections, has been found to be protective
for the sense of personal identity and psychological well-
being amid and past negative life events. In a study with
Belgian undergraduate students, narrative coherence appeared
to safeguard against the psychological distress caused by
academic failure, at least in the short term (Vanderveren
et al., 2020). Furthermore, in a German non-clinical sample,
autobiographical reasoning has been found to buffer the
impairing effect of negative events on the sense of self-continuity.
This effect, however, was only observed in individuals who
had experienced biographical disruptions such as relocation,
illness, or death prior to the study (Habermas and Köber,
2015a). Apparently, the sense of self-continuity is reduced only
in times of biographical ruptures, but can be reestablished by
conscious autobiographical meaning making. Similarly, positive
self-event connections seem to shield against psychological
distress and to strengthen the sense of identity when processing
negative or traumatic life events in personal narratives.
Negative self-event connections, in contrast, impair the sense of
identity and psychological well-being (Banks and Salmon, 2013;
Merrill et al., 2016).

Seeking to replicate and extend these prior results, this
study investigated whether autobiographical meaning making
compensates for the adverse effects of forced migration on
the sense of self-continuity (hypothesis 1) and psychological
distress (hypothesis 2). We hypothesized that this compensating
effect would show as negative correlations of the sense of
self-discontinuity with narrative coherence (hypothesis 1a),
autobiographical reasoning (hypothesis 1b), and positive self-
event connections (hypothesis 1c). Similarly, we hypothesized
that the level of psychological distress correlates negatively
with narrative coherence (hypothesis 2a), autobiographical

reasoning (hypothesis 2b), and positive self-event connections
(hypothesis 2c).

MATERIALS AND METHODS

Participants
In total, 32 individuals were recruited to participate in this
study. However, the data collection of one participant failed
due to technical problems. Therefore, the sample presented
here consists in total of 31 participants, including one female.
Data collection took place in Germany between May and
July 2015 when the European “refugee crisis” was underway
(Triandafyllidou, 2018). Participants ranged in age from 19 to
58 years (M = 31.39; SD = 9.91) and came mostly from countries
such as Eritrea, Ghana, Afghanistan, Ethiopia, Togo, and Syria.
Almost half of the sample (48.40%) had finished high school,
29.00% had completed university, and the remaining 22.60% had
elementary or no school education. Main reasons for fleeing
their country were war, forced military service, poverty, and
political or religious persecution. On average, refugees had been
in Germany for 18.45 months (range 8–43 months). About
half of the participants (N = 16) were accommodated in a
refugee camp in Germany, while the 15 remaining participants
stayed in apartments or in church asylum in a bigger German
city. Several of those who were not living in institutional
accommodation were at times homeless before obtaining other
forms of accommodation. Although participants were officially
recognized as refugees by the European Union (38.70%) or
by Germany (61.30%), the majority (61.30%) had not obtained
the right for unlimited residence in Germany, keeping them in
uncertainty about their future.

Procedure
Participants were recruited with the help of a research assistant,
who volunteered in a refugee camp, and by word of mouth
among the refugee community. This study was approved by the
Research Ethics Committee of Fachbereich 05 Psychologie und
Sportwissenschaften of the Department of Psychology, Goethe
University Frankfurt (#2015-127) on March 17, 2015.

Following consent, participants first told their life narrative
and then completed several questionnaires. All interviews were
conducted in English and took place in the university or in
a silent room in the refugee camp. Interview sessions lasted
between 1 and 1.5 h for which participants were compensated
with 20 Euros.

Materials
Life Narratives
Before providing the life narrative, participants named
their seven most important memories and brought them in
chronological order. This served to familiarize participants
with the concept of telling their life story and ensured that life
narratives comprised specific events. Participants were asked to
narrate their life for about 25 min without being interrupted.
They were instructed to include the seven most important
memories and to tell their life such as to explain how they
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had become the person they were at present. Interviewers only
encouraged to continue but asked no questions.

Questionnaires
Following the narration of their lives, participants completed
several questionnaires. We measured the general psychological
distress with the Brief Symptom Inventory (Derogatis and
Melisaratos, 1983), the specific psychological distress related
to the flight from the home country with the revised Impact
of Event Scale (IES-R, Weiss, 2007), the objective change
in life that took place since their flight, and their sense of
self-discontinuity.

The Brief Symptom Inventory
The Brief Symptom Inventory (Derogatis and Melisaratos, 1983)
measures a range of psychological symptomatology such as
somatization, depression, hostility, anxiety, paranoia, phobias,
and obsessive compulsive tendencies. Combining the numbers
of psychological symptoms and the intensity of the perceived
stress, the Global Severity Index measures the general distress
and is thus the single best indicator of distress levels currently
experienced by the individual. Internal consistency was high,
Cronbach’s α = 0.91.

The Impact of Event Scale
The revised version of the Impact of Event Scale (IES-R; Weiss,
2007) was used to measure participants’ traumatic stress in
relation to the experience of the flight. Three subscales measure
intrusion, avoidance, and hyperarousal, which are typical
symptomatic responses following exposure to traumatic life
events. Intrusion is characterized by nightmares or involuntary
memory flashbacks; avoidance is the more or less conscious effort
to not think or talk about the traumatic event; and hyperarousal
is described by anger, irritability, trouble concentrating, and
hypervigilance. We used the IES-R to measure on a 5-point Likert
scale (0 = not at all to 4 = extremely) the intensity with which
participants experienced in the last 7 days such symptoms with
specific respect to their flight. Internal consistency was high,
Cronbach’s α = 0.89.

Objective Change in Life
Using the scale employed by Habermas and Köber (2015a),
we measured how much objective life circumstances had
changed in the participants’ lives since they left their country.
Thus, this scale assessed continuous stressors that protract the
initial stress caused by the flight. Given the life circumstance
of the participants, we slightly adapted the scale and asked
for absolute frequencies of disruptive life events following
their flight: loss of or separation from partner, beginning
of new love relationship, loss or gain of friends, severe
illness or death in close persons, and moving residencies
within Germany. The scale ranged from 1 (never) and 2
(once) to 5 (four times) and 6 (more than four times).
Due to the heterogeneity of items, internal consistency was
moderate, Cronbach’s α = 0.64. Because events differed
in severity and frequency, we z-standardized each item
before averaging them.

Sense of Self-Discontinuity
Following Habermas and Köber (2015a), we measured the
inversed sense of self-continuity, that of self-discontinuity.
Participants reflected their feeling of familiarity with themselves
in the past when they were still living in their home country. The
four items were “I can still relate to the kind of person I was and to
how I felt before I left my country” (inverted); “When I think back
to how I was before I left my country, it feels a little unfamiliar”;
“When I look at pictures of myself before I left my country, it feels
a little unfamiliar”; and “I have the feeling that at the core I am the
same person I was before I left my country” (inverted). Responses
were scaled from 1 “not true at all” to 6 “absolutely true.” Internal
consistency was good with Cronbach’s α = 0.72.

Narrative Coding
Life narratives were audio recorded and transcribed verbatim.
The first author, trained in a former study (Köber et al.,
2015), divided life narratives into propositions, that is, into
comprehensible main or subordinate clauses. Then, the first
author trained four research assistants in applying the coding
schemes of global narrative coherence, autobiographical
reasoning, and self-event connections. Two research assistants
coded autobiographical reasoning. The second author coded
self-event connections in collaboration with the first author
and, 6 months later, global narrative coherence with another
research assistant. All research assistants were blind to the
hypotheses of the study. To establish reliability between
coders, two coders first independently coded 15 life narratives,
which were then compared by means of Cohen’s kappa (κ)
or intraclass correlation (rIC). Once the coders established
substantial independent agreement (κ or rIC > 0.70), both coders
independently coded the remaining life narratives. All coder
disagreements were resolved through consensus in discussion
with the first author.

Global Coherence of Life Narratives
Three 7-point scales were used to rate the three kinds of
global coherence of life narratives from the recipient’s point
of view. The scale for temporal coherence measures how well
the reader is temporally oriented. Lower values (1–2) were
assigned when it remained unclear when and in what order life
events occurred, whereas higher values (6–7) were given when
the temporal order was consistently intelligible throughout the
life narrative. Interrater reliability was rIC = 0.99. The scale
for causal–motivational coherence assesses how well a sense
of the developmental significance of events is conveyed. Life
narratives received lower values (1–2) when no development
of the personality became clear and higher values (6–7) when
the development of the personality became clear in its turning
points and motives. Interrater reliability was rIC = 0.98. The
scale for thematic coherence measures how thematically coherent
the life narrative is. Lower values (1–2) were assigned to life
narratives when no or only one theme was addressed, whereas life
narratives in which heterogeneous episodes or different areas of
life (e.g., private and working life) were connected in a logical and
comprehensible fashion received higher values (6–7). Interrater
reliability was rIC = 0.88.
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Autobiographical Reasoning
Life narratives were coded for specific autobiographical
arguments, constituting autobiographical reasoning. In line with
prior research (Habermas and Köber, 2015a; Köber et al., 2015),
we coded six autobiographical arguments: developmental status,
biographical background, lesson learned, generalized insights,
formative experience, turning points (see Table 1 for examples).

Interrater reliability was good with Cohen’s κ = 0.79. In addition,
we coded change-engendering self-event connections and
stability-maintaining self-event connections. While change-
engendering self-event connections explain perceived change in
personality by specific life events, stability-maintaining self-event
connections support stability of personality by describing an
event or action as typical or, if contradicting personality, as

TABLE 1 | Excerpts of refugees’ life narratives with coding of autobiographical reasoning and self-event connections.

Autobiographical Arguments

Developmental status But in Africa it’s so difficult life, in Eritrea, when I was 16 years old the government of Eritrea used power or force to
make me soldier, I said to him “Why? I am young ’til now, give me to, chance to learn or something.”

Biographical background I cannot forget my friends that dead in the uh Mediterranean Sea, because I can see by my eye, when they are crying,
when they are, uh, they are sinking in the Mediterranean Sea and (-) that’s why I am always sad now but what can I do?

Generalized insights In my country there is no freedom, there is no, um, uh, human right, so you have to, you want to escape or you want to
get out from the country because, uh, life is very short half my life is over, up to now not seeing the good life, that’s why
I left my country, to find the good life.

Lesson learned I meet people where they are teaching me German language but could you say, uh, you have, uh, a close relation? You
couldn’t say, I think. It is very difficult for me because there is, there are many things hidden (-) which they don’t want to
say. So I realized what I need is not only German, but also to integrate and (-) making good relation with Germans.

Formative experience My parents were forced to move out of the house, My father and my mother were arguing about moving to another
place, because that neighborhood was not well suited for a family, it’s like slums and there are a lot of other a, uh, other
things that influence raising a child. So we moved to that place and yeah until I left Eritrea we lived there.
So this event affected my life, I decided to uh to be careful about the situation,
not to pollute myself, not to spoil myself by the surrounding. So I was like uh isolating myself from the neighborhood, uh
because I felt that the area is not good for me.

Turning points Then my mother bec’, she became sick. She, she, she, suffered from cancer, yeah, lung cancer, yeah. And then I
thought “No, she cannot die.”
I stop everything, to work, to pray, I’m completely out of life, long time like this, I’m suffering with her.

Change-engendering self-event connections

Event explains change in
personality

This is the first time me living alone, cooking for myself, cleaning up after myself and it’s a challenge, it’s a good, the first
time I came here I couldn’t even cook an egg (-) I was, I was so lazy, my mother would cook for me, I didn’t have to do
anything, I just had to go to school and (-) you know, living a normal kid’s life until all the situation that occurred (-) but
even though, uhm, it has made, it has made me a better person I believe, living alone has taught me a lot of things.

Event reveals unknown
personality aspects

I wasn’t afraid of the situation what happened but I just, it just completely hit me that many people go through this
everyday, and it’s not like an easy situation when you get arrested. There are also people being killed, you know,
abducted in the middle of the night they would just break into your house and take the people.
And at that moment there wasn’t fear inside me because I realized that I was fighting for some cause, you know. And at
that moment I just realized that I was fighting for something and that I, that the society was with me and
that was really empowering, you know, I was really empowered.

Self-event connections maintaining stability

Typical event explains
personality

Like my father, he and I, we are lover of the land, and we be (-) when this this was really happiness for me and my life
when we came back from Pakistan to our country, Afghanistan.

Atypical event contradicts
personality

I am, I am very strong, you know, I used to be very strong, so when I think that I beg here, that I, I don’t have any
solution for my life, it’s disturbing me a lot, it’s not like me.

Self-event connections Valence

Personality dispositions I have to be strong, disciplined, I have to be the role model for my younger brothers. Neutral

Current values, beliefs
about right or wrong

And once in my life I start again to fight for (–) fight against the government, and to bring peace, I was fighting for better
life, to bring peace to my family and the world.

Negative

Current perspectives on the
world or self

But I ask always in my mind, why don’t they [the German immigration office] call me to have some information and to
have some interview, that’s why I am confused with my life and myself. Am I the person, (—) maybe it’s clear, the person
who I am?

Negative

Personal growth Then both of us uh decided to uhm getting divorce (-), and uh yeah, the year, uh, and, and after that I uh
I tried to live uh, you know, by myself, independently from my parents or from anyone, I want to,
I wanted to be good as a one person, not as a couple, and then I tried to build my life, you know, rebuild my life again.

Positive

Important relationships I left my country with a lot of hopes, to have work, for a good life (–) for my family, with my wife, my sons, I love my sons,
I love my wife.

Positive

Frontiers in Psychology | www.frontiersin.org 5 February 2021 | Volume 12 | Article 618343104

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-618343 February 19, 2021 Time: 18:58 # 6

Camia and Zafar Autobiographical Reasoning in Refugees

atypical (Pasupathi et al., 2007). Interrater reliability was good
with Cohen’s κ = 0.75.

Self-Event Connections
Following prior research (Merrill et al., 2016), an additional
set of self-event connections were coded as any statements
where participants explicitly linked a life event to their enduring
sense of self. Capturing thus a rather stable view on the self,
these coded self-event connections included the connection of
life events to personality dispositions, current values, current
perspectives about the world or self in general, personal growth,
and important relationships informing the sense of self (see
Table 1 for examples). Interrater reliability was moderate with
Cohen’s κ = 0.70. Furthermore, these self-event connections
were subcoded for valence, that is, as positive, negative, or
neutral according to how the narrator appeared to view the
connection in context (Banks and Salmon, 2013). As displayed
in Table 1, self-event connections were coded as positive when
the statement referred to a positive characteristic of the self,
mentioned personal growth, or denoted a positive evaluation
of the self. Self-event connections were coded as negative when
the statement referenced a negative characteristic of the self or
denoted a negative evaluation of the self. Self-event connections
were coded as neutral when there was no evaluation of the self
or the connection was not clearly positive or negative. Interrater
reliability for the valence of self-event connection was very good
with Cohen’s κ = 0.91.

RESULTS

Preliminary Analyses
The number of all autobiographical arguments including change-
engendering and stability-maintaining self-event connections
was divided by the total number of propositions per life narrative,
yielding the relative frequency of autobiographical arguments.
Similarly, the relative frequency of all self-event connections and
the proportion separated by their valence was calculated. Because
of our directed hypotheses, the small sample size, and some
non-normally distributed variables, one-tailed non-parametric
correlations were calculated. More specifically, we relied on
Kendall’s tau for testing our hypothesis because it is a rigorous
estimate for smaller sample sizes (Howell, 1992). We first
report the results on autobiographical meaning making and the
sense of self-continuity (hypothesis 1) and second describe the
findings on autobiographical meaning making and psychological
distress (hypothesis 2).

Autobiographical Meaning Making and
the Sense of Self-Continuity
The sense of self-discontinuity tended to correlate with objective
change in life (Kendall’s τ = 0.174, p < 0.10; Table 2), supporting
the notion that biographical change disturbs the continuous
sense of self. However, opposing hypothesis 1, the sense of
self-discontinuity did not correlate with narrative coherence
(hypothesis 1a), autobiographical reasoning (hypothesis 1b),
or positive self-event connections (hypothesis 1c). Instead, TA
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TABLE 3 | Mean, standard deviation, and range of narrative and questionnaire measures.

Total Sample (N = 31) Group with less change in life (N = 16) Group with more change in life (N = 15)

M SD Min. Max. M SD Min. Max. M SD Min. Max.

Narrative Measures

Temporal coherence 4.23 1.73 1.00 7.00 4.50 1.93 1.00 7.00 3.93 1.49 1.00 6.00

Causal–motivational coherence 2.74 1.48 1.00 6.00 3.19 1.42 1.00 5.00 2.27 1.44 1.00 6.00

Thematic coherence 2.81 1.01 1.00 6.00 3.00 1.16 2.00 6.00 2.60 0.83 1.00 4.00

Autobiographical reasoning (relative frequency) 1.47 1.75 0.00 7.00 1.38 1.42 0.10 5.00 1.57 2.10 0.00 7.00

Self-event connections (relative frequency) 3.29 3.12 0.00 16.40 3.38 2.03 0.00 8.20 3.19 4.05 0.00 16.40

Positive (in% of total) 50.10 30.09 0.00 100.00 47.47 26.76 0.00 90.90 52.91 34.01 0.00 100.00

Negative (in% of total) 31.83 25.53 0.00 100.00 37.61 22.75 0.00 76.20 35.01 26.64 8.30 100.00

Neutral (in% of total) 8.39 12.64 0.00 50.00 8.68 13.42 0.00 50.00 8.07 12.21 0.00 33.30

Questionnaire Measures

Objective Change in Life (z-standardized) −0.01 0.41 −0.78 0.78 −0.33 0.27 −0.78 0.01 0.33 0.21 0.03 0.78

Sense of self-discontinuity 3.66 1.28 1.50 6.00 3.52 1.41 1.50 6.00 3.82 1.16 1.75 5.50

BSI–Global Severity Index 0.77 0.58 0.00 2.56 0.77 0.57 0.00 1.83 0.77 0.61 0.04 2.56

IES–Intrusion 1.98 0.99 0.50 3.63 1.83 0.92 0.50 3.50 2.10 1.08 0.50 3.63

IES–Avoidance 1.78 0.95 0.14 3.71 1.85 1.14 0.14 3.71 1.73 0.81 0.63 3.25

IES–Hyperarousal 1.72 1.14 0.17 4.00 1.80 1.29 0.17 4.00 1.64 1.06 0.50 3.33
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objective change in life correlated negatively with global causal–
motivational coherence of life narratives (Kendall’s τ = −0.241,
p < 0.05; Table 2) and with negative self-event connections
(Kendall’s τ = −0.275, p < 0.05; Table 2). This result
indicates that the more life had changed, the less causal–
motivationally coherent refugees depicted their life narratives
and the more they narrated enduring aspects of the self in
negative terms. This might hint at some difficulties to integrate
the change that was caused by their flight into the broader
autobiographical context. Those refugees who experienced
greater changes in life since they fled their home country
managed less well to explain how they had become the person
they were at present.

This result supports prior research that narrating change
in life requires increased cognitive effort on autobiographical
meaning making in order to render life stories coherent
(Grysman and Hudson, 2010; Enz and Talarico, 2016). In other
words, whether autobiographical meaning making is instigated
to ensure the sense of self-continuity might depend on the
amount of change in life. We therefore followed the procedure
by Habermas and Köber (2015a) and divided our sample
into two groups, thereby accounting for their differences in
experienced objective change in life. We used the median of
objective change in life (Mdn = 0.003) to split the participants
in a group with less change in life (N = 16) and a group
with more change in life (N = 15). Both groups did not
differ significantly in their autobiographical meaning making
or psychological distress (Table 3), as controlled for by non-
parametric tests.

The correlations of the participants who experienced less
change in life are displayed in Table 4. Objective change in
life correlated positively with positive self-event connections
(Kendall’s τ = 0.420, p < 0.05; Table 4). Apparently, the
greater the change in life was since these participants left
their home country, the more positive aspects they note
in their personality, values, perspectives on the world, or
relationships. However, neither the amount of positive self-event
connection nor narrative coherence correlated significantly with
the sense of self-discontinuity. Only autobiographical reasoning
correlated negatively with the sense of self-discontinuity
(Kendall’s τ =−0.358, p < 0.05; Table 4). Thus, in this subsample,
with less experienced change in life since their flight, hypothesis
1b could be confirmed. Figure 1 shows the separate correlations
of autobiographical reasoning with the sense of self-discontinuity
for both subsamples. In the subsample with less experienced
change in life since their flight, autobiographical reasoning
appeared to buffer the sense of self-continuity after forced
displacement (Table 4 and Figure 1). The predicted variance
in this subsample was R2 = 0.15, indicating that the more
autobiographical reasoning these participants displayed in their
life narratives, the higher was their sense of self-continuity.

In contrast, in the subsample of participants who experienced
more change in life since their flight, no significant correlation
between the sense of self-discontinuity and autobiographical
meaning making occurred (Table 5). Figure 1 shows that
autobiographical reasoning in this subsample did not buffer
the negative effect of their forced displacement on their sense TA
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FIGURE 1 | Scatterplot of proportion of autobiographical arguments in life narratives with sense of self-discontinuity by groups of objective change in life since
displacement.

of self-continuity. The predicted variance in this subsample
was R2 = 0.03, remarkably lower than in the subsample who
experienced less change in life.

This finding that only those refugees who experienced
less change in life seemed to benefit from autobiographical
meaning making is surprising because it contradicts prior
research (Habermas and Köber, 2015a; Vanderveren et al.,
2020). Therefore, we additionally explored whether the time that
had passed since they fled their home country or the length
of their stay in Germany would shed light on the relation
between autobiographical meaning making and the sense of
self-discontinuity. However, in both subsamples, the sense of self-
discontinuity did not correlate significantly with the time that
had passed since the flight or with the length of their stay in
Germany. The group with more change in life showed merely
a positive correlation between neutral self-event connections
(Kendall’s τ = 0.379, p < 0.05) and the time passed since the flight.

Autobiographical Meaning Making and
Psychological Distress
Regarding hypothesis 2, correlational analyses in the entire
sample showed that the measures of general (BSI) and specific
psychological distress (IES-R) did not correlate significantly
with objective change in life (Table 2). However, the more
participants felt psychologically distressed, the greater was
their sense of self-discontinuity. Especially, intrusive memories
and emotional hyperarousal related to an increased sense

of self-discontinuity (Table 2). Counter to hypothesis 2,
general psychological distress correlated positively with causal–
motivational (Kendall’s τ = 0.304, p < 0.05; Table 2) and by
trend with thematic narrative coherence (Kendall’s τ = 0.185,
p < 0.10; Table 2), autobiographical reasoning (Kendall’s
τ = 0.185, p < 0.10; Table 2), and positive self-event connections
(Kendall’s τ = 0.407, p < 0.05; Table 2). Moreover, less positive
self-event connections went along with greater symptoms
of specific flight-related stress such as with greater memory
intrusion (Kendall’s τ = −0.209, p < 0.10; Table 2), avoidance
of the stressing event (Kendall’s τ = −0.308, p < 0.05; Table 2),
and emotional hyperarousal (Kendall’s τ = −0.248, p < 0.05;
Table 2). Last, emotional hyperarousal correlated positively with
neutral self-event connections (Kendall’s τ = 0.221, p < 0.05;
Table 2). Altogether, greater autobiographical meaning making
appeared to worsen the psychological stress in the refugees, or
greater psychological stress in the refugees reduced the capacity
for autobiographical meaning making, especially for positive
self-event connections.

Looking at the separate subsamples confirms these results
and adds different nuances. While the group with less change
in life also showed by trend a greater sense of self-discontinuity
in relation to greater general psychological distress (Kendall’s
τ = 0.322, p < 0.10; Table 4) and avoidance (Kendall’s τ = 0.442,
p < 0.10; Table 4), autobiographical meaning making barely
correlated with psychological distress (Table 4). Only neutral self-
event connection correlated positively with general psychological
distress (Kendall’s τ = 0.559, p < 0.05; Table 4) and by trend with
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avoidance (Kendall’s τ = 0.464, p < 0.10; Table 4). Furthermore,
emotional hyperarousal tended to correlate positively with the
total amount of self-event connections (Kendall’s τ = 0.449,
p < 0.10; Table 4) but negatively with positive self-event
connections (Kendall’s τ = −0.568, p < 0.10; Table 4). Overall,
these results indicate that in the subsample with less change
in life, general psychological distress and avoidance of the
stressor tolerate only neutral self-event connections or vice versa.
Further, hyperarousal and positive self-event connections tend to
preclude each other.

The group with more change in life showed a positive
correlation of the sense of self-discontinuity and intrusion
(Kendall’s τ = 0.603, p < 0.05; Table 5), indicating that
intrusive thoughts and the sense of discontinuity maintain
each other in this subsample. Moreover, greater psychological
distress tended to correlate positively with greater causal–
motivational coherence (Kendall’s τ = 0.364, p < 0.10; Table 5)
and more positive self-event connections (Kendall’s τ = 0.365,
p < 0.10; Table 5). Greater intrusion, however, tended to correlate
negatively with thematic coherence (Kendall’s τ = −0.418,
p < 0.10; Table 5) and the total amount of self-event connections
(Kendall’s τ =−0.406, p < 0.10; Table 5). Emotional hyperarousal
tended to correlate negatively with the total amount of self-event
connections (Kendall’s τ = −0.438, p < 0.10; Table 5). Again,
these results indicate that autobiographical meaning making
and psychological distress tend to mutually impair each other,
although less intrusion and less hyperarousal tend to facilitate
greater autobiographical meaning making, or autobiographical
meaning helps to reduce intrusion and hyperarousal.

DISCUSSION

Inspired by prior research (Habermas and Köber, 2015a), we here
examined whether autobiographical meaning making buffers
the impact of extreme biographical disruptions such as forced
displacement on the sense of self-discontinuity and psychological
distress. Overall, we found a buffering effect only in refugees
who experienced less objective change in life since their forced
migration and an overall trend of autobiographical meaning and
psychological distress to be detrimental to each other. Below we
discuss the main results as well as the limitations of the study.

As evidenced, the more participants felt psychologically
distressed, the greater was their sense of self-discontinuity
(Table 2). This confirms that psychological distress and
the sense of selfhood are interconnected, probably mutually
impairing each other once either psychological well-being or
the sense of self-continuity is disturbed (Chandler et al., 2003;
Rzesnitzek, 2014). The greater sense of self-discontinuity was
specifically related to greater frequencies of intrusive memories
and emotional hyperarousal, corroborating the crucial role
of autobiographical memory for the continuous sense of self
(Conway et al., 2004; Bluck and Liao, 2013) but also for
the maintenance of trauma-related symptoms (Berntsen et al.,
2003; Berntsen, 2009). Yet, results for the entire group showed
no alleviating effect of autobiographical meaning making on
the sense of self-discontinuity or psychological distress. In TA
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contrast, we found that the more objective change in life had
happened in the participants’ lives since their displacement,
the less causal–motivational coherent were their life narratives
(Table 2). Furthermore, those with greater general psychological
distress tended to engage in more autobiographical meaning
making, displayed in greater causal–motivational and thematic
coherence, more autobiographical reasoning, and more neutral
self-event connections. On the other hand, greater specific
flight-related psychological stress and a lack of positive self-
event connections tended to mutually sustain each other
(Table 2), supporting prior research (Banks and Salmon, 2013).
Altogether, these results show that refugees were actively
trying to cope in their life narratives with their current
psychological stress, their past, and the experienced change in
life, but the autobiographical meaning making did not yield
a coherent narrative account that provides a continuous sense
of selfhood but instead worsens the psychological distress.
One possible reason is that participants’ meaning making
attempts did not succeed in meaning made, which would
sufficiently reconcile their past with the current life (Park, 2010;
Huang et al., in press) but that their autobiographical meaning
making resembles rather rumination maintaining the current
psychological distress (Lilgendahl et al., 2013; Sales et al., 2013).

Another factor is certainly the extreme stress and the extreme
change in life that refugees experience. Even though prior
research evidences that autobiographical meaning making relates
to a higher sense of self-continuity and well-being when coping
with negative life events (Banks and Salmon, 2013; Habermas
and Köber, 2015a; Merrill et al., 2016; Huang et al., in press;
Vanderveren et al., 2020), in none of these studies individuals
experienced a change in their physical and sociocultural
environment as fundamental as most refugees have. While
all biographical disruptions and specific traumatic events are
challenging for the sense of self and psychological well-being, it is
rare that the relative stability of one’s physical environment, social
relations, and routine activities are threatened simultaneously.
Forced migration, however, involves traumatizing experiences
encountered in the refugees’ home countries and during
displacement, causes the loss of the physical and social
environment, often endangers bodily safety, and demands the
integration into an unknown society often under arduous
bureaucratic, economic, and societal circumstances (Porter and
Haslam, 2005; Ullmann et al., 2015; James et al., 2019). Thus,
forced migration entails several biographical disruptions that
accumulate and protract over the periods of preflight, flight, exile,
and resettlement, which can last several years.

This aspect of protracted stress after the flight was measured
in this study by assessing the objective change in life that
happened since the forced displacement. Remarkably, we
found beneficial effects of autobiographical meaning making
on the sense of self-continuity only in those refugees who
had experienced less change in their lives since their flight.
Because this group had to cope with less postdisplacement
stress, it might have been easier for them to cope narratively
with their forced displacement and their current present. The
significant correlation between objective change in life and
the positive self-event connections (Table 4) suggests that

these refugees managed to maintain a positive self-concept
amid the change or that the change in life revealed positive
self-aspects to them. This positive view on the self seems
to reduce the emotional hyperarousal, while autobiographical
reasoning preserves the sense of self-continuity (Table 4). These
results seem further supported by our finding that these effects
were unrelated to the time gone by since displacement or
the time since their arrival in Germany. Sheer passing of
time did not affect the sense of self-continuity. Rather, if
the change in life was not overwhelming, individuals seemed
to be able to extract autobiographical meaning from extreme
biographical disruptions, buffering their continuous sense of self
and alleviating psychological distress.

For those, however, who experienced greater change in life in
addition to and since their forced displacement, autobiographical
meaning making appeared to be detrimental for the continuous
sense of self and psychological well-being. Very likely, the
several other biographical disruptions such as losses of significant
others, severe health issues, and moves within Germany that
this subsample experienced in addition to their forced migration
nullify the compensating effect of autobiographical meaning
making on the continuous sense of self. Accordingly, we
found causal–motivational coherence and positive self-event
connections to tend to positively correlate with psychological
distress (Table 5). The total amount of self-event connections,
however, and thematic coherence were by trend negatively
correlated to memory intrusion and emotional hyperarousal
(Table 5). In line with other research, these results imply that
autobiographical meaning making is more easily possible and
beneficial if the memory load is emotionally bearable (Rubin
et al., 2008). As long as pre- and/or postdisplacement stressors
maintain psychological distress, the avoidance to remember and
repress autobiographical meaning making can be a strategy to
isolate painful memories in order to continue life and plan the
future amid ongoing stressors (Gemignani, 2011).

Obviously, this study shows several limitations. First of all, we
managed to recruit only a small number of participants because
many were unwilling to talk about their lives and others were
afraid of endangering their asylum claims in Germany when
telling us their life stories. Second, it was impossible for us
to determine the psychological distress and potential trauma
the participants experienced prior to fleeing their country or
individual psychological resources such as resilience. Thus, we
could not determine the individual vulnerability to develop
mental illnesses due to the trauma and extreme stress they go
through (Ullmann et al., 2015; Wildschut et al., 2019). Third,
although all participants were sufficiently fluent to fulfill the
requirements of data collection, testing them in their native
language might have put the participants more at ease when
telling their lives.

Nevertheless, our results replicate and extend prior
research indicating that autobiographical is a potential
means to explain and cope with biographical disruptions,
thereby preserving the sense of self- continuity and
alleviating psychological distress. However, we also found
the nuance that if biographical change is too overwhelming
or still ongoing, or the memory is load emotionally
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unbearable, autobiographical meaning making might be
detrimental for the sense of self-continuity and psychological
well-being. This points to both situational factors and individual
differences influencing the benefit of autobiographical meaning
for the sense of selfhood. The individual threshold of how much
change a person can cope with and to what extent it needs
narrative integration of biographical disruptions to make the
future livable remains thus to future research.
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Reasoning may help solving problems and understanding personal experiences.
Ruminative reasoning, however, is inconclusive, repetitive, and usually regards negative
thoughts. We asked how reasoning as manifested in oral autobiographical narratives
might differ when it is ruminative versus when it is adaptive by comparing two constructs
from the fields of psychotherapy research and narrative research that are potentially
beneficial: innovative moments (IMs) and autobiographical reasoning (AR). IMs captures
statements in that elaborate on changes regarding an earlier personal previous problem
of the narrator, and AR capture the connecting of past events with other parts of
the narrator’s life or enduring aspects of the narrator. A total of N = 94 university
students had been selected from 492 students to differ maximally on trait rumination
and trait adaptive reflection, and were grouped as ruminators (N = 38), reflectors
(N = 37), and a group with little ruminative and reflective tendencies (“unconcerned,”
N = 19). Participants narrated three negative personal experiences (disappointing
oneself, harming someone, and being rejected) and two self-related experiences of more
mixed valence (turning point and lesson learnt). Reflectors used more IMs and more
negative than positive autobiographical arguments (AAs), but not more overall AAs than
ruminators. Group differences were not moderated by the valence of memories, and
groups did not differ in the positive effect of narrating on mood. Trait depression/anxiety
was predicted negatively by IMs and positively by AAs. Thus, IMs are typical for
reflectors but not ruminators, whereas the construct of AR appears to capture reasoning
processes irrespective of their ruminative versus adaptive uses.

Keywords: innovative moments, autobiographical reasoning, rumination, autobiographical memory, narrative

INTRODUCTION

Narrating an experience may help come to terms with it emotionally, cognitively, and
socially (Habermas, 2019; Pennebaker and Seagal, 1999). Narrating problematic personal
experiences may help to re-experience events and the related emotions and to organize and
understand them (Smorti and Fioretti, 2016) also by sharing them with others (Rimé, 2020).
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The cognitive function of narrating is supported by reasoning
processes manifested in the use of arguments. In this paper
we relate three ways of conceptualizing such reasoning
processes which to date have been studied in different fields
of psychology. In psychotherapy research, Gonçalves et al.
(2011, 2017) traced processes of therapeutic change in session
transcripts in terms of statements that contain exceptions
(i.e., changes) to the problematic patterns of meaning that
are typical of psychopathology; they termed these exceptions
innovative moments (IMs; Batista et al., 2020). The authors
proposed that IMs are the building blocks of more adaptive
interpretations which emerge in successful psychotherapy. In
narrative psychology, Habermas (2011) defined autobiographical
reasoning (AR) as linking specific life events to other, distant
events in life or to one’s personality and its development.
Autobiographical reasoning may be used when narrating
autobiographical memories and is an essential element in
constructing a life story. Especially in times of change AR
may be used to understand experiences and their impact by
integrating them into the life story. IMs are thus statements
about steps in the process of positive or adaptive change,
whereas AR covers any kind of relation between local events
and the rest of life or personality, independently of whether they
refer to change or stability and of whether they are evaluated
positively or negatively. Despite the differences between the
two constructs, both IMs and AR refer to people’s efforts to
understand life experiences.

A third way to conceptualize such reasoning processes
besides IMs and AR is to differentiate between ruminative
and reflective modes of thinking about life experiences. They
have been studied with self-report measures, and, as far as
we know, have never been studied from the perspective of
IMs or AR. The purpose of this study is to relate these three
conceptualizations of personal reasoning processes to each other
by analyzing IMs and AR in narratives of personal experiences by
ruminators and reflectors.

INNOVATIVE MOMENTS

Gonçalves et al. (2011, 2017) and Batista et al. (2020) developed
a coding system to identify statements that indicate a change
in the problematic patterns of meaning. It was first developed
in the context of narrative psychotherapy (Matos et al., 2009),
but was also applied successfully to emotion-focused (Mendes
et al., 2011), client-centered (Gonçalves et al., 2012), cognitive-
behavioral (Gonçalves et al., 2017), and constructivist grief
psychotherapy (Alves et al., 2014).

In a bottom-up approach, markers that indicate change were
identified and hierarchically organized into three levels of change.
At level 1, problematic patterns of meaning are challenged by
some form of elementary exception in which the person acts,
feels, or thinks differently, not aligned with the problematic
pattern. IMs at this level focus on creating some form of
distance from the problematic pattern (e.g., “I’m starting to think
differently than X,” “I need to do Y”; X being the problematic
pattern and Y the exception).

Level 2 IMs emerge as change is described, usually by referring
to how the person has changed positively, or the process that has
been allowing change to occur (e.g., “Before I was X, now I’m Y”;
X being the problematic pattern, and Y the innovation). Level 3
IMs – also termed reconceptualization – involves a meaningful
articulation of the positive change in the self with the processes
that, from the perspective of the person, allowed change to occur
(e.g., “Before I was X, now I’m Y; because I’m doing Z”; X being
the problematic pattern, Y the innovation, and Z the process of
innovation). The coding of IMs in session transcripts involves
first identifying the problems or maladaptive patterns, and then
marking the different levels of IMs that represent exceptions
to these problems.

In a series of studies that compared recovered with unchanged
psychotherapy patients, higher level-IMs, but not lower level IMs
emerged as a valid predictor of therapy success across several
psychotherapy samples (e.g., Alves et al., 2014; Gonçalves et al.,
2017). Moreover, level 2 and 3 IMs tended to precede symptom
improvement (Gonçalves et al., 2017). For the purpose of this
study we will consider level 1 IMs as low-level IMs (innovation
that creates distance from the problem), and level 2 and level 3 as
high-level IMs (innovation centered on change).

AUTOBIOGRAPHICAL REASONING

Outside psychotherapy research, the processing of problematic
experiences has been studied in narratives of autobiographical
memories. When narrating experiences that are life-changing or
discrepant with one’s view of oneself and the world, narrators
may include attempts at rendering the experience compatible
with their life story by relating it to other parts of life (e.g., “This
special student culture at university made it so easy for me so
that I made many, many friends; this was so different from my
first weeks in grade school when I had been so afraid to speak
to anyone”) and to the self-concept through AR (e.g., “These
new experiences at university helped me become a less shy and
more outgoing person”). Autobiographical reasoning is a specific
form of interpreting or making meaning of life experiences.
Authors of narrative studies in personality, developmental, and
cognitive psychology tend to expect AR to be helpful for coping
with negative events and therefore to correlate with well-being.
Findings indirectly supporting a helpful role of reflecting on life
are those by Pennebaker et al. (1997) that when repeatedly writing
about potentially traumatic experiences, an increase in words
indicating explanations predicted a reduction in the use of the
health system later on. Also findings that narrating potentially
traumatic experiences from a distanced present, rather than from
an immersed past perspective is related to well-being (Kross and
Ayduk, 2017) indirectly supports the positive role of AR which
does require stepping back from the events to embed them in the
life story. In their review, Adler et al. (2016) concluded that most
narrative studies show a helpful role of AR (e.g., longitudinally,
Mitchell et al., 2020).

However, there have also been findings of negative
correlations between AR in narratives and well-being (cf.
McLean and Mansfield, 2011). In some studies, such negative
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correlations showed in younger adolescents (Fivush et al., 2007;
McLean et al., 2010; Chen et al., 2012; Waters and Fivush, 2015;
Reese et al., 2017), suggesting that AR skills need to be well-
developed before they might be used in a helpful way. However,
even some studies with adults showed negative correlations
between AR in narratives and concurrent well-being (e.g.,
Sales et al., 2013).

Therefore, several distinctions between kinds of AR that
are related positively versus negatively with well-being and,
inversely, symptoms of depression, have been suggested. First,
autobiographical arguments (AAs) are defined formally as
embedding an event in a life story. However, their content
also appears to be important, for instance whether they make
positive or negative statements about the narrator’s development.
In a study of narratives of most negative and positive
experiences, Lilgendahl and McAdams (2011) demonstrated that
AR about positive personal growth correlated positively with
well-being. Similarly, Banks and Salmon (2013) showed that
in narratives of low and high points the relation between the
frequency of AAs linking events to the narrator’s personality
(self-event connections) and well-being depended on whether
these arguments had positive or negative implications for
the narrator (for example, “Living among these really poor
people opened my eyes for how some people struggle. I
have become a much less self-centered person since then”; cf.
similarly Cox and McAdams, 2014; Merrill et al., 2016; Holm
and Thomsen, 2018; Lilgendahl and McLean, 2020). In the
same vein, another study found that victims of the Chilean
dictatorship who intentionally reflected on their experience only
showed post-traumatic growth if they also reframed it positively
(Cárdenas Castro et al., 2019).

Second, Park (2010) suggested differentiating the activity of
merely attempting to make meaning from successful meaning
making – AR per se would count as attempt at meaning making.
Initially coping efforts by attempting to make meaning may
not yet be successful and be associated with negative affect,
but later in the process the relationship may reverse as a new
meaning is made and the event is understood better. Attempts
at meaning making may be defined formally, but their success
needs to be judged in terms of whether they are plausibly
successful. Huang et al. (2020), for instance, found that in
narratives about the loss of a parent both meaning made and
AR with positive implications for the self correlated negatively
with protracted grief; however, the mere frequency of self-event
connections (a form of AR) and their relating to a change
of personality predicted successful meaning making, but not
protracted grief.

Third, increased AR may be most functional whenever there
is a need for it, that is, when events are fresh and still
need to be integrated into the life story, whereas habitually
high levels of AR may be dysfunctional (Habermas and
Köber, 2015a). For instance, only those participants who
had experienced change in their lives in the past 4 years
could buffer an ensuing sense of self-discontinuity through
increased AR (cf. Tavernier and Willoughby, 2012; Habermas
and Köber, 2015b). We now turn to a fourth specification of
uses of AR related to differential associations with symptom

and well-being, namely that between ruminative and solution-
oriented, reflective uses.

RUMINATION AND REFLECTION

Rumination is defined as a maladaptive way of thinking
about problems that is characterized by being inconclusive
and repetitive or circular, involuntary or without reference
to the situation at hand, and hence abstract and theoretical
(e.g., Matthews and Wells, 2004). Rumination is involved
in various psychological disorders. In obsessive-compulsive
disorder rumination asks for reasons for things that are usually
taken for granted (Griesinger, 1868). In depression, rumination
focuses on one’s own bad character as evidenced in habitual ways
of acting (repeated but not specific events; Watkins, 2008). In
generalized anxiety disorder people are preoccupied with and
worry about ill-defined and generalized bad things to come
(Watkins, 2008; Newman et al., 2017). And in what has been
termed embitterment, thinking is focused on perpetrators and
revenge (Linden and Maercker, 2011). Rumination is generally
a quality of thinking, but may also intrude communication
with others. Thus, in turn, reflective processes that possess the
opposite qualities of linearity and conclusiveness, being engaged
intentionally and being motivated to solve a specific problem at
hand may be adaptive in solving problems and assimilating or
accommodating to new situations.

Habitual ruminative tendencies have most often been
measured by self-report. Most self-report measures like the
Response Styles Questionnaire (RSQ) focus on rumination in
depression (e.g., Treynor et al., 2003), some also in anxiety
disorders (Green et al., 2003). The Perseverative Thinking
Questionnaire (PTQ; Ehring et al., 2011), in contrast, attempts
to capture ruminative tendencies independently from their
specific content. Some self-report instruments for self-reflection
grew out of rumination measures for depression, such as
the RSQ (Treynor et al., 2003), while others attempted to
conceptualize reflection independently from specifically sad
situations (Trapnell and Campbell, 1999).

Rumination in actu, the actual process of ruminating has
been studied much less than the (self-reported) disposition for
ruminating. Identifying characteristics of thinking in utterances
is of high clinical validity, because clinicians know about what
people think via what they say. For instance, a depressive
explanatory style was identified in autobiographical memory
narratives (Peterson et al., 1983; Adler et al., 2006; Habermas
et al., 2008), which is both more objective and ecologically valid
than self-report.

The Present Study
To date, neither IMs nor AR have been studied in relation to
habitual rumination and reflection. Also, IMs have rarely been
studied outside the context of psychotherapy sessions. However,
we expect IMs to be identifiable also in elicited narratives
of autobiographical memories, because narratives are about
events that happened out-of-the-ordinary, that breach canonical
expectations (Bruner, 1990). With regard to habitual rumination
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versus reflection, we expect reflectors to use more IMs than
ruminators, based on the idea that IMs indicate a more flexible
thinking style. Based on the overall expectation that AR is helpful
for coping with negative experiences, we also expect reflectors to
use more AAs than ruminators (Hypothesis 1).

In addition, we tested the hypothesis that these differences
show only in narratives of memories of negative experiences,
because rumination focuses on negative affect, but not in
memories that more inclusively reflect on positive and negative
aspects of their identity (Hypothesis 2). In addition, we tested
whether narrative characteristics (IMs and AR) predicted trait
depression and anxiety over and above their prediction by trait
rumination (Hypothesis 3). Finally, we tested whether the specific
ways of narrating events affected narrators’ mood (Hypothesis 4).

PRE-STUDY

Participants and Procedure
Because trait rumination and trait reflection measured by
questionnaires correlate highly with each other, we ran a pre-
study for selecting extreme groups that clearly differed on both
measures. In the context of large lecture courses students of
law, economics, education, social sciences, and psychology were
informed about the study. A total of 492 students (144 males)
filled in three questionnaires and provided e-mail addresses.

Material
Subscale Reflection of the Rumination-Reflection
Questionnaire
The RRQ contains the subscales rumination and reflection to
differentiate a depressive and a potentially healthy style of
thinking about oneself (Trapnell and Campbell, 1999; German
version Post, 2004; 12 items). We only used the reflection subscale
(12 items) because we were less interested in the depressive
content of rumination. It asks participants how much they enjoy
thinking about abstract, philosophical questions.

Perseverative Thinking Questionnaire
The PTQ measures any kind of habitual ruminative thinking
independent of sad, anxious, or angry content (Ehring et al.,
2011; 15 items). The five aspects of rumination measured are
the qualities of thinking being repetitive, intrusive, involuntary,
inconclusive, and occupying attentional capacities. The scale
specifically asks for the processing of particular experiences
which makes it pertinent to our study.

Response Styles Questionnaire
The subscales Brooding and Reflective Pondering capture a
maladaptive and a potentially adaptive form of thinking about sad
experiences (Treynor et al., 2003; German version Huffziger and
Kühner, 2012; 10 items).

Results
Mean values for Reflection (RRQ-RF) were 42.29 (SD = 9.17),
for PTQ 30.14 (SD = 9.93), for RSQ-Brooding 10.60 (SD = 3.08),
and for RSQ-Reflection 10.12 (SD = 3.10). As expected, the two

measures of rumination correlated highly (r = 0.60) as did the two
measures of reflection (r = 0.43). However, correlations between
rumination and reflection were also positive and not negligible:
RSQ-RF correlated with PTQ, r = 0.45 and with RSQ-B, r = 0.40;
while RRQ-RF correlated less with the two rumination scales,
r = 0.23 and r = 0.14, respectively. We based the selection of
groups on the reflection scale that correlated less with rumination
(i.e., RRQ-RF) and the transdiagnostic rumination scale PTQ.

MAIN STUDY

Participants
To select three groups, one with high trait rumination and low
reflection (“ruminators”), a second with high trait reflection
and low rumination (“reflectors”), and a third low in both
traits (“unconcerned”), for participation in the main study we
approached individuals with maximal difference between the
z-standardized scales PTQ and RRQ-RF, choosing a standard
deviation of +1 or −1 of the difference as a cut-off, in addition
to values above or below the respective mean on each scale. The
unconcerned group was sampled to minimize the sum of the
z-standardized values of both scales.

Starting with the most extreme values, we contacted
participants of the pre-study to invite them to the main study.
The final sample comprised 94 participants (69 women; mean age
21.8 years, SD = 3.7). We oversampled ruminators and reflectors
because they were the focus of the study (Table 1). Groups
differed significantly on the two scales used for the selection
in the expected directions. However, Ruminators and Reflectors
failed to differ on the reflection subscale of the RSQ. Also,
men were underrepresented in the unconcerned group which
unsurprisingly was the most difficult to motivate to participate
(response rates of 19% in unresponsive, 54% in ruminators, and
57% in reflectors).

Procedure
Three to 12 weeks after the pre-study, participants were
interviewed in a quiet office at the University by one of the
second to fifth authors who at the time were Master students of
Psychology, blind to participants’ group membership and about
equally distributed across the three groups. Participants were
informed about the main study and provided consent. They filled
in a mood questionnaire, generated five memories, narrated them
always in the same order, rated each on several scales, again filled
in the mood questionnaire, and finally also filled in three other
questionnaires. Interviewers maintained a friendly, non-judging
attitude and encouraged participants in a natural, non-selective
way. Interviews lasted about 1 h. Undergraduate students of
Psychology obtained course credit. The study obtained approval
by the Ethics Committee of the Faculty of Psychology and Sports
of Goethe University Frankfurt (#2014-113).

Material
Narratives
We asked participants first to select and write down a sentence
each about five memories of specific events (<24 h) that were
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TABLE 1 | Characteristics of ruminators, unconcerned, and reflectors.

Ruminators Unconcerned Reflectors Group differences

N women/men 28 10 16 3 25 12

M SD M SD M SD F sign. η2
p

Age 21.8 3.7 22.5 4.6 20.3 1.1 2.24 0.05

PTQ 44.6 5.8 18.6 5.9 24.2 6.1 Not tested 0.78

RRQ-RF 40.7 7.9 32.6 6.1 53.1 3.5 Not tested 0.64

RSQ-B 13.6 2.9 8.4 2.2 9.3 3.2 28.99*** 0.39

RSQ-RF 11.7 2.4 7.3 1.9 10.3 2.6 21.14*** 0.32

STADI trait 49.7 11.6 34.8 7.2 39.6 9.3 17.26*** 0.28

LSS 23.7 5.7 28.5 2.9 26.5 6.8 4.87** 0.10

STADI state t1 39.8 9.9 33.1 5.5 35.2 7.0 5.38** 0.11

STADI state t2 21.0 5.7 16.8 3.6 18.3 3.3 6.61** 0.13

Difference t2−t1 18.8 7.3 16.3 2.9 16.9 6.3 1.36 0.03

df = 2, 91. PTQ, Perseverative Thinking Questionnaire; RRQ-RF, Subscale Reflection of Rumination-Reflection Questionnaire; RSQ-B, Subscale Brooding of Response
Styles Questionnaire; RSQ-RF, Subscale Reflection of Response Styles Questionnaire; STADI, State-Trait Anxiety Depression; LSS, Life Satisfaction Scale.
**p < 0.01, ***p < 0.001.

older than 6 months but not older than 5 years. We restricted the
age of the memories to exclude both very recent ones that have
not yet stabilized and very old ones that are usually self-defining
and highly important in order to make memories more or less
comparable, but we also chose a long enough period so as not to
make it too difficult to find the requested kind of memory. We
asked for two memories that are highly self-relevant and require
change in the self, a “turning point event” (event 1) and “an event
from which you learned a lesson” (event 5) – these events could
vary in valence. We also asked for three negative events which
might evoke ruminative thinking, varying in who was responsible
and who was harmed: an experience of “being very disappointed
by yourself ” (event 2), of “having hurt someone” (event 3), and
of “having been rejected or abandoned by someone” (event 4).
To instigate AR, all narratives were followed up by the questions
“What does the experience tell about yourself or your life? Which
were the consequences for you and your life? How may the
experience have changed you?” Narratives were tape-recorded,
transcribed verbatim, and segmented into propositions (main
and subordinate clauses).

Autobiographical Arguments
These comprise typical forms of biographical reasoning, that is, of
embedding an event in the life story (Habermas and Bluck, 2000;
Habermas and Paha, 2001; Habermas, 2011). We coded three
groups of AAs: The first group comprises causal-motivational
links between events and personality (Linde, 1993; Habermas
and Bluck, 2000; Habermas and Paha, 2001), complemented and
termed self-event connections by Pasupathi et al. (2007). Self-
event connections may be of two types: change engendering
or stability-maintaining. The first comprise events that changed
personality and self-understanding (e.g., “since my parents
divorced, I became a more shy and cautious person”); the latter
comprise statements in which a personality trait explains an
action or is illustrated by it, or in which the action is in stark
contrast to the typical trait (e.g., “I didn’t ask her out because
I am kind of a shy guy”). The second group of AAs comprises

statements, either about stability or change, in how one views
parts of life (termed change of view) regarding knowledge (e.g.,
“when my parents told me at age 45 that I had been adopted,
my world was shaken”), regarding evaluation on the good-bad
continuum (e.g., “It was a really difficult time for me, but now
I think it was worth it because it taught me how to choose
better”), and understanding (e.g., “Only when I became a father
myself, did I understand why my father had acted like that”).
In addition, we also coded whether the knowledge, evaluation,
or understanding was evaluated as positive or negative at
present. Thus, this group is about an increase in knowledge (or
its stability) and reappraisals (or stable appraisals). The third
group of AAs contained heterogeneous “other AA,” including
contextualizing an event by reference to what is normal at a given
age (“that’s what’s on your mind when your 13”), providing an
individual biographical background that explains an individual’s
actions (“when a car was approaching he really freaked out;
later I learned that as a kid he had been run over by a car”),
formative experiences (“this really left a strong imprint on me”),
lessons learnt (“I learned that when I fall in love again, I should
continue to work for school”), general insights (“probably you
always stay attached to the one whom you kiss first”), and
turning points (“this was really a break in my life”; cf. Köber
et al., 2015). The first and third group of AAs were coded with
established manuals (e.g., Köber et al., 2015), the second group
with a new manual.

Codes were identified for each proposition. For each narrative,
the number of codes was divided by the number of propositions
and multiplied by 100, resulting in the percentage of propositions
with any given code. Two raters trained coding until they were
confident, and then coded 50 narratives by 10 participants
independently to establish an initial interrater reliability;
disagreements were settled by discussion. The remaining 420
narratives were divided between the coders; in addition, 30
narratives were coded by both coders unbeknownst to them,
to establish a follow-up reliability. Reliabilities for self-event
connections were K = 0.91 (follow-up reliability 0.75), for change
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of view K = 0.81 (0.81), and for their valence K = 0.78 (0.80), for
other AAs K = 0.93 (0.72), evidencing mostly excellent to at least
satisfactory reliabilities.

Innovative Moments
Innovative moments were identified on the basis of the IMCS
(Version 8.0; Gonçalves et al., 2011). Two coders (PE and SG)
were trained by an expert coder (JB) in a standardized five-step
procedure with original material from psychotherapy sessions
provided by the manual’s authors. Regarding the narratives of
this study, the two coders, supervised by the expert coder, first
identified for each narrative a problem, that is a difficulty that
needs to be overcome. In a second step they marked beginning
and endings of text segments containing IMs, that is statements
about actions, emotions, thoughts, forms of relating that move
away from the problem or identified some sort of change. In a
third step they identified the specific level of IM for each text
segment. Because the IMs coding schema had originally been
devised for psychotherapy sessions, three rules were added to
adapt the manual to non-therapeutic autobiographical narratives.
First, if no problem was explicated, only low-level IMs could be
coded; second, IMs could only be coded if the problem regarded
the narrator’s self and not just an external problem; third, when
narrators spoke about having learned something, IMs could only
be coded if the learning had positive consequences.

Agreement regarding the percentage of words identified as
segments containing IMs was determined twice. Narratives of the
first 10 participants were coded independently by both coders,
resulting in 94% agreement, and a Cohen’s Kappa for the coding
of level of IMs of K = 0.89. The remaining narratives were
divided equally between the two coders, and unbeknownst to
them, narratives of six more participants were coded by both,
resulting in 96% agreement on segments and a Kappa of K = 0.89
for the level of IMs. We used the percentage of text with IMs
of each level as well as the sum of both as indicators of the
presence of IMs.

Ratings of Memories
All memories were rated by participants for memory age,
valence then and now, for having learnt a lesson (one item),
and for frequency of remembering [three items: “Still today
thoughts about the event come popping up,” “Still today I see
the event before my inner eye,” and “I still frequently think
of the event” (Cronbach’s α = 0.81)]. The two items each for
positive and negative (inverted) valence then (r = 0.90) and
today (r = 0.89), respectively, were combined to form indices of
positivity then and now.

State Anxious and Depressed Mood
Mood was measured twice with the state scales of the STADI
(Laux et al., 2013), a German sequel to the STAI (Spielberger et al.,
1968) with scales for anxiety and depression (10 items each); we
used the combined sum score as a global measure of mood.

Trait Anxiety and Depression
The trait version of the STADI (Laux et al., 2013) comprises 10
items each for depression and anxiety; we used the combined sum
score as a global measure of habitual symptoms.

Life Satisfaction
Satisfaction was measured with the Life Satisfaction
Scale (5 items; Diener et al., 1985; German version by
Glaesmer et al., 2011).

Results
The sample size was chosen for pragmatic reasons. Post hoc
power analysis (with G∗power software1) showed that with a
power of 0.80, effects needed a size of 0.33 to be detected. This
means that this study only detected effects of mean to large
size with sufficient probability, which is adequate because we
studied extreme groups.

Descriptive Results
For descriptive purposes, we ran analyses of variance (ANOVAs)
of measures of levels of depressive and anxiety symptoms and
well-being with group as the only factor. Because the three
groups had been created using values on the PTQ and RRQ,
they differed on these as well as on the RSQ which also measures
rumination and reflection. Ruminators were most depressed and
least satisfied with their lives, reflectors next, and unconcerned
the least depressed (Table 1).

Length of narratives and ratings of memories were tested
for exploratory purposes with repeated analyses of variance
(rANOVAs), with groups as between and memories as within
factors. We report tests for overall group differences, planned
contrasts between ruminators and reflectors as well as planned
contrasts between the two self-related versus three negative
memories. Groups did not differ in length of narratives.
Ruminators had the highest values in rated frequency of
remembering, followed by reflectors. Although groups did not
differ in the past valence of events, ruminators rated them as
most negative today, accordingly as having improved least, and
there was a trend for ruminators to having learnt the least from
them, while reflectors evidenced the opposite pattern. Testing
differences between memories, the two self-relevant memories
unsurprisingly were evaluated more positively than the three
negative memories, both in the past and the present. They were
also longer, remembered more frequently, and more lessons were
learnt from them (Table 2).

Then we explored the correlations between IMs and AAs
which partially overlap theoretically, because high-level IMs may
involve insights and self-event connections. Table 3 presents
correlations with values averaged across all five narratives
(N = 94; upper right part of table) and at the level of narratives
(n = 470; lower left part of table). To compare constructs,
correlations at the level of narratives are more informative. When
summing up all IMs, they correlated weakly, but in the expected
direction, with the proportion of other AAs (especially learning
a lesson, insight, and turning point; but not the proportion
of self-event connections or change of view), with the change-
relatedness of self-event connections (all four sub-indicators
contributed to this correlation, but not of change of view), and
with positive consequences of the change of view for the narrator.

1https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-und-
arbeitspsychologie/gpower.html
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TABLE 2 | Narrative characteristics of ruminators, unconcerned, and reflectors, for two self-relevant memories (upper lines) and three negative memories (lower lines).

Ruminators Unconcerned Reflectors Groups1 (2, 91) Negative versus self
memories2 (1, 91)

Interaction memories*
groups3 (2, 91)

M SD M SD M SD F sign η2
p F sign η2

p F sign η2
p

N propositions 61.7 29.5 66.2 44.0 74.2 39.0 0.98 0.02 30.59*** 0.25 0.47 0.01

53.0 27.3 57.0 37.2 61.9 30.5

Mean ratings of five events (1–5)

Frequency of remembering 3.7 0.7 3.2 0.9 3.5 0.8 5.16** 0.10 31.50*** 0.26 0.50 0.01

3.3 0.7 2. 7 0.7 2.9 0.7

Positivity then 3.0 1.3 2.8 1.2 3.2 0.5 0.74 0.02 143.01*** 0.61 0.92 0.02

1.4 0.3 1.5 0.5 2.4 0.5

Positivity now 3.5 1.3 3.4 1.2 4.1 0.9 4.40* 0.09 99.39*** 0.52 1.10 0.02

2.0 0.3 2.3 0.3 2.5 0.3

Positive change of valence 0.5 0.7 0.6 0.7 0.9 0.8 3.12* 0.06 3.21 0.03 0.08 0.00

0.7 0.3 0.3 0.8 2.0 0.8

Lesson learned 4.4 0.6 4.5 0.5 4.8 0.4 3.06 0.06 44.84*** 0.33 0.29 0.01

3.9 0.8 4.0 0.6 4.2 0.7

Autobiographical reasoning (% of propositions)

Other autobiographical arguments 4.2 2.2 3.8 2.7 4.0 1.4 0.28 0.00 79.79*** 0.49 0.63 0.01

2.5 2.3 2.8 1.5 2.8 2.5

Self-event connections 1.5 1.4 1.2 1.4 1.1 1.2 0.92 0.02 4.85* 0.05 0.18 0.00

1.0 1.1 0.9 1.0 0.9 0.7

Change versus stability 1.2 1.3 0.6 1.7 0.6 1.2 0.84 0.02 40.72*** 0.31 1.75 0.04

−0.4 0.8 −0.3 1.2 −0.4 0.8

Change of view 2.0 1.1 2.2 1.0 2.2 1.1 0.03 0.00 0.18 0.00 0.43 0.01

2.1 2.2 2.1 2.2 2.1 2.2

Change versus stability 2.0 1.2 2.2 1.0 2.2 1.2 0.08 0.00 0.92 0.01 0.15 0.00

2.0 1.2 2.0 2.3 2.0 1.2

Positivity 1.5 1.4 1.4 1.0 1.8 0.9 3.82* 0.08 5.12* 0.05 2.13 0.05

0.7 1.2 2.4 2.3 2.5 2.4

Innovative moments

IM low 7.6 5.6 8.7 7.7 9.4 5.5 3.19* 0.07 26.37*** 0.23 0.26 0.01

3.3 3.3 4.8 3.4 6. 6 4.7

IM high 13.0 12.3 9.6 9.4 15.2 13.2 4.40* 0.09 68.19*** 0.43 1.94 0.04

0.0 0.0 2.3 2.9 4.9 4.8

∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001.
1Overall differences between three groups; planned contrast between ruminators and reflectors is reported in the text.
2Planned contrast between self-relevant and negative event narratives.
3 Interaction between contrast between self-relevant and negative event narratives and three groups.

Thus, the two constructs, IMs and AA, mostly cover different
phenomena; they do overlap in the area of positively evaluated
change of self and self-understanding.

Hypothesis 1: Differences Between Ruminators and
Reflectors in Autobiographical Reasoning and
Innovative Moments
To test Hypothesis 1 that reflectors use more IMs and AAs than
ruminators, and to limit the inflation of alpha-error, we first
ran one repeated multivariate analysis of variance (rMANOVA)
with group as independent factor and memories as within factor
for each of the two groups of indicators. As expected, IMs
differed between groups [Wilks’ lambda 2 = 0.81, F(4,180) = 5.04,
p = 0.001, η2

p = 0.10], but AAs did not [Wilks’ lambda 2 = 0.84,
F(12,172) = 1.31, p = 0.215, η2

p = 0.08].

Univariate follow-up tests for IMs showed that both low
and high-level IMs differed significantly between groups. More
specifically, in a planned contrast, reflectors had significantly
more low-level IMs (contrast estimator = 2.31, p = 0.014) and
high-level IMs (contrast estimator = 3.81, p = 0.007) than
ruminators; the unconcerned group was in an intermediate
position between ruminators and reflectors. Among the specific
kinds of AAs, only the positivity of change of views differed
between groups in the expected direction (see Table 2).

Hypothesis 2: Differences Between Self-Relevant and
Negative Memories in Autobiographical Reasoning
and Innovative Moments
Hypothesis 2 stating that differences between groups only show in
reflective processes in narratives of negative memories was tested
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TABLE 3 | Correlations between narrative measures and questionnaires (averaged across narratives in upper rectangle and upper right triangle, within narratives in lower
left triangle and lower rectangle).

IM all IM low IM high OAA SEC SECc CoV CoVc CoVp

Age 0.21 0.14 0.14 −0.27 −0.30 −0.01 −0.21 −0.22 −0.01

PTQ −0.21 −0.16 −0.15 −0.02 0.11 0.13 −0.02 −0.04 −0.14

RRQ-RF 0.36 0.25 0.29 −0.01 −0.08 0.09 −0.02 0.01 0.15

RSQ-B −0.21 −0.12 −0.18 0.08 0.10 0.11 0.14 0.15 −0.06

RSQ-RF −0.01 −0.09 0.06 −0.01 0.11 0.19 0.01 0.02 −0.02

STADI trait −0.23 −0.10 −0.19 0.22 0.11 0.09 0.17 0.18 0.03

LSS 0.23 0.01 0.22 0.05 −0.14 0.07 −0.03 0.01 0.13

1STADIst 0.13 0.05 0.11 −0.13 0.01 0.04 −0.11 −0.10 −0.04

Narrative measures:

IM all 0.39 0.78 0.08 −0.05 0.20 −0.07 −0.02 0.35

IM low 0.45 −0.21 0.24 0.00 0.33 0.27 0.27 0.41

IM high 0.81 −0.09 −0.09 −0.05 −0.04 −0.23 −0.18 0.12

OAA 0.19 0.17 0.09 0.38 0.44 0.65 0.64 0.45

SEC 0.02 0.00 0.03 0.18 0.25 0.32 0.30 0.12

SEC change 0.24 0.11 0.20 0.32 0.17 0.33 0.35 0.26

CoV 0.00 0.10 −0.08 0.28 0.09 0.14 0.97 0.55

CoV change 0.02 0.11 −0.06 0.28 0.09 0.13 0.94 0.52

CoVpos 0.29 0.30 0.12 0.24 −0.01 0.20 0.49 0.46

Memory ratings:

Pos. then 0.42 0.22 0.37 0.16 0.03 0.17 −0.13 −0.11 0.05

Pos. now 0.46 0.27 0.37 0.08 0.01 0.18 −0.09 −0.09 0.08

Pos. change 0.10 0.09 0.04 −0.08 −0.02 0.04 0.04 0.01 0.05

L. learnt 0.35 0.23 0.25 0.11 0.02 0.14 0.06 0.09 0.23

Memory age 0.01 −0.02 0.03 0.02 −0.04 −0.01 −0.03 −0.02 −0.04

IM all, proportion of all innovative moments; IM low, proportion of problem distancing innovative moments; IM high, proportion of centering on change and
reconceptualization innovative moments; OAA, % other autobiographical arguments; SEC, % self-event connections; SECch, change-related minus stability maintaining
SECs; CoV, % change of view; CoVch, change-related minus stability maintaining CoVs; CoVp, CoVs with positive minus CoVs with negative consequences for
narrator; PTQ, Perseverative Thinking Questionnaire; RRQ-RF, Subscale Reflection of Rumination-Reflection Questionnaire; RSQ-B, Subscale Brooding of Response
Styles Questionnaire; RSQ-RF, Subscale Reflection of Response Styles Questionnaire; STADI, State-Trait Anxiety Depression; LSS, Life Satisfaction Scale; 1STADIst,
difference between mood in STADI state at beginning minus at the end of the session; Pos. then, rating of positivity minus negativity then; Pos. now, rating of positivity
minus negativity at present; Pos. change, positive change as difference between two preceding rating values; L. learnt, rating of lesson learnt. In the upper right triangle
r > 0.20 p < 0.05, r > 0.26 p < 0.01, r > 0.35 p < 0.001.

by the interaction term of the contrast between self-relevant
versus negative memories with groups. Although the self-relevant
memories contained more IMs, self-event-connections, and
other AAs than negative memories (Table 2, 3rd and 4th-to
last columns), the group differences did not differ between the
two kinds of memories (Table 2, last two columns), clearly
refuting Hypothesis 2.

Hypothesis 3: Prediction of Levels of Symptoms and
Well-Being
Table 3 shows the correlations between narrative variables and
levels of depressive and anxiety symptoms, well-being, and
change in mood. To test Hypothesis 3 that IMs and AAs
predict levels of symptoms and well-being, and that they do
this over and above trait rumination, we ran a hierarchical
multiple stepwise regression for each of the two dependent
variables, potentially entering first narrative measures, and then
the four rumination and reflection scales as additional possible
predictors (Table 4). Zero-order correlations of PTQ, RRQ-RF,
RSQ-B, and RSQ-RF with trait depression and anxiety (STADI)
were r = 0.60, −0.01, 0.68, and 0.34, and with life satisfaction

(LSS) r = −0.32, −0.03, −0.26, and −0.37. Trait depression
and anxiety was predicted first negatively by overall IMs, and in
addition positively by other AAs. When entering the rumination
scales as predictors in further steps, both rumination scales
added significantly to the prediction; AAs remained a significant
predictor, whereas IMs no longer contributed significantly to
the prediction (Table 4). Thus, IMs in narratives predicted
lower trait depression and anxiety, whereas the frequency of
AAs was unexpectedly related positively to trait depression and
anxiety; only the prediction by AAs, but not by IMs added to a
prediction by rumination.

Correlations of narrative measures and rumination with life
satisfaction were generally lower than with levels of depressive
and anxiety symptoms. Only IMs positively predicted life
satisfaction, a relation that was no longer significant once
rumination was entered in the equation (Table 4).

To explore whether the correlations were moderated by
the kind of memory narrated, we compared correlations of
IMs and AAs with levels of depressive and anxiety symptoms
and life satisfaction separately for the three negative (IMs:
r = −0.19, 0.15; AAs: r = 0.15, 0.05) and the two self-related

Frontiers in Psychology | www.frontiersin.org 8 March 2021 | Volume 12 | Article 624644120

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-624644 February 24, 2021 Time: 17:6 # 9

Habermas et al. Rumination in Autobiographical Narratives

TABLE 4 | Hierarchical multiple regressions of narrative measures and trait rumination on trait depression and anxiety and on life satisfaction.

Model 1 Model 2 Model 3 Model 4

B SE B β rp B SE B β rp B SE B β rp B SB B β rp

DV = STADI

IM all −0.37 0.16 −0.23* −0.23 −0.40 0.16 −0.25* −0.26 −0.18 0.12 −0.12 −0.16 −0.16 0.12 −0.10 −0.14

OAA 1.84 0.76 0.24* 0.25 1.34 0.58 0.18* 0.24 1.49 0.57 0.19* 0.27

RSQ-B 2.01 0.24 0.64*** 0.66 1.43 0.34 0.45*** 0.41

PTQ 0.23 0.10 0.26* 0.25

R2 adj 0.05 0.11 0.50 0.53

DV = LSS

IM all 0.19 0.08 0.23* 0.23 0.13 0.08 0.16 0.17

RSQ-B −0.55 0.16 −0.34** −0.34

R2 adj 0.05 0.25

DV, dependent variable; IM all, proportion of all innovative moments; OAA, % other autobiographical arguments; RSQ-B, Subscale Brooding of Response Styles
Questionnaire; PTQ, Perseverative Thinking Questionnaire; RSQ-RF, Subscale Reflection of Response Styles Questionnaire; STADI, State-Trait Anxiety Depression; LSS,
Life Satisfaction Scale.
∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001.

memories (IMs: r = −0.19, 0.23; AAs: r = 0.21, 0.03), finding no
substantial differences.

Hypothesis 4: Influences of Narrating on Mood
The general increase in mood from before to after narrating the
five memories was not predicted by any of the narrative measures
or any of the trait rumination and trait reflection measures.

DISCUSSION

The attempt to differentiate reasoning processes in
autobiographical narratives by habitually more ruminative
versus reflective narrators was only partially successful. The
study tested the hypothesis that those with a maximal difference
between dispositions to ruminate and to reflect adaptively would
differ in the arguments they use in oral narratives about specific
negative and self-relevant personal experiences in a non-clinical
sample. In addition to AAs, which in the past had showed mixed
correlations with well-being, we also studied IMs as an indicator
of reasoning about positive personal change. Only IMs and the
degree of positivity of AAs, but not the relative frequency of AAs,
differed between ruminators and reflectors. Thus IM-statements
involving positive changes in problematic experiences were more
frequent in autobiographical narratives of people who habitually
reflect than in narratives by people who habitually ruminate.
This confirms that the construct of IM does generalize from
psychotherapy sessions to narratives of everyday experiences in a
non-clinical sample.

In contrast, the relative extent of AR, defined as any
connecting of events with distant other life events or personality
irrespective of the specific content of arguments used, did
not differ between ruminators and reflectors. We believe this
shows that AR may be used both either circularly, vaguely, and
inconclusively, or productively leading to a successful integration
of an event into a life. Only the positivity of AAs was higher in
narratives of reflectors than in those by ruminators. Importantly,

the findings confirm Lilgendahl and McAdams (2011) and others’
findings that only AAs with positive implications, but not the
overall frequency of AAs correlates with well-being.

In addition to the mixed results regarding differences between
ruminators and reflectors, the differences that we did find
were not dependent on the negativity of the memory narrated.
Moreover, the three clearly negative memories did not elicit
proportionally more, but rather fewer arguments, indicating less
reasoning intensity. This may indicate that the instructions for
the two self-related memories specifically required reasoning to
show that an event was indeed a turning point in one’s life path
and that indeed lessons had been learned. The instructions for the
negative experiences allowed for, but did not require reasoning
process. Furthermore, in retrospect we realized that the three
negative experiences we asked for were more specific than the
two self-related memories, and therefore possibly less important,
which might be an additional explanation for the more frequent
reasoning in self-related than in negative memories. Possibly,
the degree of resolution of negative events correlates with the
frequency of IMs.

We related reasoning processes not only to ruminative versus
reflective processes, but also to trait depression/anxiety and
hedonistic well-being, to compare their predictive potential.
IMs predicted low values in both, but lost their predictive
power once the depressive brooding scale was added to predict
depression/anxiety and well-being. The group of other AAs
predicted depression/anxiety (positively), and maintained its
predictive power when depressive brooding and the scale for
repetitive thinking were added to the prediction. Thus, the group
of other AAs predicted trait depression/anxiety over and above
measures of rumination.

The loss of the predictive power of IM when entering
rumination as predictor, is congruent with the negative
correlation between IM and the two rumination scales. It
probably reflects the shared reference of both constructs to
the valence of an argument for the self. The group of other
AAs, in contrast, did not correlate with ruminative or reflective
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dispositions, because they can be used for either purpose.
Apparently, some general forms of reasoning about life are more
frequent in trait depression/anxiety.

Finally, we had expected ruminators’ mood to improve less
from narrating the five memories than the mood of reflectors.
Although ruminators’ mood was significantly worse both before
and after the study session than the mood of reflectors and of
unconcerned, all participants’ mood improved equally over the
course of the study session. This shows how narrating emotional,
potentially troubling autobiographical memories to an attentive,
understanding listener improves the immediate well-being of
narrators, and thus the value of narrating as a cognitive-
communicative format of processing experiences (Fioretti et al.,
2017; Smorti, 2018; Wainryb et al., 2018). However, this study
does not support the contention that habitual rumination
impedes this kind of profiting from narrating problematic
personal experiences.

Another point of interest is the limited correlation between
IMs and indicators of AR. The correlation between IM and
other AAs was small, and they did not correlate at all
with person-event-connections and changes of views. However,
small correlations with the change-relatedness of self-event
connections (but not of changes of views) and with the positivity
of changes of views confirm that IMs capture aspects of change-
related, positively evaluated AR.

One might question the degree to which the narratives
actually reflect ruminative tendencies, first because this kind of
narrating is intentional and thus differs from the involuntary
character of rumination, and second one might have expected
that narratives by ruminators would be longer due to the
inconclusive nature of rumination, but they were not. However,
if the narrative elicitation instruction reminded participants of
an event they tended to ruminate about and with which they
had not yet come to terms, then ruminative processing might be
expected to show when narrating, because narrating requires a
sequential organization with a conclusion. One possible factor
is the social nature of narrating, which might inhibit open
rumination due to shame.

Another problem results from creating extreme groups on
the basis of scales for dispositional rumination and reflection
because they tend to correlate with each other. In this study
we tried to reduce the problem by using two scales that
did not measure depressive contents and therefore correlated
less with each other. Still, the reflection scale was less than
perfect because it neither directly addressed thinking about
oneself nor the process qualities of reflective thinking such as
intentionality, flexibility, or conclusiveness. Relatedly, we had
not formulated any expectations for the unconcerned group that
tended not to think too much about past experiences. They
seemed to be, globally speaking, happier than both ruminators
and reflectors judging by depression/anxiety and life satisfaction
scores, although they narrated comparably negative experiences
as indicated by the ratings.

Limitations
This study was based on a non-clinical sample in which overall
ruminative tendencies were weak. Possibly a clinical sample

would have produced stronger differences between ruminators
and reflectors. The groups were selected on the basis of self-report
scales for the frequency of ruminative versus reflective thinking,
which limits the grouping to self-reported thinking frequencies;
in addition, the two scales correlated positively with each other,
so that the differentiation between ruminative and reflective
tendencies was less than perfect. The creation of extreme groups
was only partially successful, inasmuch rumination and reflection
values varied greatly within groups, because they differed only by
having values above or below the mean on each scale plus by a
defined difference between the standardized scores of both scales.
This may have made it more difficult to detect group differences,
but speaks for the validity of the differences that we did find. Also,
the relative closeness of the two groups makes it less probable
that the group which we did not study, people high both in trait
rumination and trait reflection, would show different correlations
between the variables. Finally, the group of unconcerned was
more difficult to motivate to participate and therefore more
self-selected and smaller than the other two groups of interest;
therefore, their results need to be interpreted with caution.

Implications and Future Directions
The study shows that IMs, a construct for change-oriented
reasoning processes in psychotherapy, can also be found in
autobiographical narratives outside the context of psychotherapy,
where they also relate to measures of symptom levels and well-
being in a way consistent with the construct. One group of
indicators of AR, but not others, correlated positively with trait
depression/anxiety, but not with rumination and reflection.

This finding points to two important research questions. First,
we assumed, but did not actually code in the narratives whether
ruminative reasoning processes manifest not only in thinking, but
also in speaking and narrating. To date, two studies attempted to
operationalize ruminative thinking in narratives. Whereas Marin
and Rotondo’s (2017) coding of rumination in narratives was
somewhat similar to IMs by identifying negative versus positive
statements about the self, the coding by Hoyt et al. (2016)
focused on more specific contents beyond valence. They coded
written texts about one’s deepest emotions and imagined goal
attainment for worrying, depressive, or angry thoughts as well
as for planning, value clarification, goal-focused reflection, and
discovery of meaning. They were able to predict health care
visits 2 years later.

However, neither of these two studies had coded the defining
formal aspects of ruminative thinking such as circularity,
abstractness, lack of relevance to the situation at hand, and
inconclusiveness. Clinical experience suggests that they may
show in speaking and narrating. They might manifest in
the absence of the actual narrating of event sequences,
in the posing of question that do not lead to answers,
in the repetition of arguments or statements, and in the
inconclusiveness of narratives.

Second, with regard to AAs, it remains an open question
which specific ways of using them reflects levels of depressive
and anxiety symptoms or lack of well-being, and which are
helpful in processing a negative experience. Like several earlier
studies, we confirmed that a negative valence of AAs reflects less
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well-being. In contrast to clinical findings by Huang et al. (2020),
the change-relatedness of AAs was not related to well-being and
symptoms. We suggest to further pursue the question of helpful
and unhelpful uses of AAs by, for example, coding whether
they are repeated, specific and convincing, and help coming
to a conclusion.
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Individuals develop a narrative identity through constructing and internalizing an evolving
life story composed of significant autobiographical memories. The ability to narrate these
memories in a coherent manner has been related to well-being, identity functioning,
and personality pathology. Previous studies have particularly focused on coherence
of life story narratives, overlooking coherence of single event memories that make
up the life story. The present study addressed this gap by examining associations
between narrative coherence of single turning point memories and psychological well-
being, identity functioning, and personality disorder (PD) symptoms among 333 Belgian
emerging adults (72.1% female; Mage = 22.56, SD = 3.13, age range = 18–30). In
addition, the present study tested whether narrative coherence could predict unique
variance in PD symptoms above and beyond identity and interpersonal functioning,
both considered key components of personality pathology. The findings showed that
narrative coherence was not significantly related to psychological well-being, but yielded
significant negative associations with disturbed identity functioning and antisocial PD
symptoms. Furthermore, narrative coherence predicted unique variance in antisocial
PD symptoms above and beyond identity functioning, but did not predict unique
variance in borderline and antisocial PD symptoms above and beyond both identity and
interpersonal functioning. Collectively, these findings suggest that narrative incoherence
within single event memories might be characteristic for disturbed identity functioning
and antisocial personality pathology.

Keywords: narrative coherence, turning point memories, well-being, identity, personality disorder symptoms

INTRODUCTION

Identity formation is a fundamental psychosocial task that is characteristic of adolescence and
emerging adulthood (Erikson, 1968; Arnett, 2006). The period of emerging adulthood covers the
transition from adolescence to adulthood and entails a wide array of identity-related choices in
various life domains (Schwartz et al., 2013). According to narrative identity theory, individuals
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construct an identity by incorporating significant
autobiographical memories into an internalized and evolving
life story (McAdams, 1992, 2001). More so, research has
demonstrated that the ability to construct a coherent account
of these personal experiences is beneficial for psychological
well-being (e.g., Reese et al., 2011) and may contribute
to an individual’s sense of unity, purpose, and meaning
in life (Habermas and de Silveira, 2008; Vanden Poel and
Hermans, 2019). Relatedly, narrative incoherence has been
linked to borderline personality disorder (BPD; Adler et al.,
2012; Jørgensen et al., 2012; Lind et al., 2019b), a clinical
disorder marked by severe identity disturbance (American
Psychiatric Association [APA], 2013). Along these lines, narrative
incoherence might be a deficit in other personality disorders
(PDs) as well, as consensus has emerged and research has
confirmed that identity disturbance is characteristic of all PDs
(American Psychiatric Association [APA], 2013; see Widiger
et al., 2018 for a review).

In an attempt to address these theoretical claims and amplify
the line of empirical research on this topic, the present study
examined associations between narrative coherence within single
turning point memories (experiences that have changed the
individual’s life or the kind of person he or she is; Mitchell
et al., 2020) and psychological well-being, identity functioning,
and symptoms of BPD and antisocial personal disorder (ASPD).
Additionally, to pinpoint narrative incoherence as a central
deficit in personality pathology, this study investigated the
incremental validity of narrative coherence in assessing BPD and
ASPD symptoms above and beyond identity and interpersonal
functioning, both considered key components of PDs (American
Psychiatric Association [APA], 2013).

Whereas previous research particularly examined coherence
of life story narratives (in its entirety), the present study focuses
on coherence of single event memories that make up the life story.
Life story coherence entails the following three dimensions: the
orientation of events in time (temporal coherence), insight into
how the events shaped the individual’s life (causal-motivational
coherence), and identification of dominant motives and themes
underlying various personal experiences (thematic coherence;
Habermas and Bluck, 2000). Akin to life story coherence,
narrative coherence of single event memories can be considered
a multidimensional construct. According to Reese et al. (2011,
2014), narratives of single event memories can be considered
coherent (1) if the events are situated in time and place, (2) if
the events are described in a logical and chronological manner,
(3) if the narrative integrates factual information with emotional
elaborations and ends with a resolution, and, finally, (4) if
it contains explicit references to how the event has shaped
the individual’s life or sense of identity. These criteria refer
to four distinct dimensions of coherence: context, chronology,
theme, and causality.

Narrative coherence has been proposed to represent
the primary structural element of narratives in relation to
psychological functioning (Adler et al., 2016). Research, albeit
limited, has indicated that a higher level of life story coherence
relates to more satisfaction with life, less depressive symptoms,
and less psychiatric problems (Baerger and McAdams, 1999;

Adler et al., 2007; Rasmussen et al., 2017; see Adler et al., 2016
for a review). Similarly, coherence of single event memories has
been positively related to psychological well-being (Waters and
Fivush, 2015; Reese et al., 2017; Mitchell et al., 2020). Moreover,
the ability to construct coherent narratives appears to contribute
to psychological resilience, as it has been shown to buffer the
psychological impact of negative life events (Vanderveren et al.,
2020b). In addition, there are indications that more narrative
coherence within single event memories is associated with less
stress and less depressive and anxiety-related symptoms in both
adolescent (Mitchell et al., 2020) and adult samples (Vanderveren
et al., 2019, 2020a; Vanaken and Hermans, 2020).

Importantly, the association between narrative coherence and
psychological well-being might be dependent on both narrative
valence and gender. Narratives of negative life experiences are
typically more coherent as compared to narratives of positive
events (Fivush et al., 2003, 2008; Vanderveren et al., 2019,
2020a,b). Additionally, it appears that especially the extent to
which individuals are able to construct coherent narratives
about negative life events relates to psychological well-being
(Vanderveren et al., 2019, 2020a). With regard to gender, men
appear to be less coherent than women (Thorne and McLean,
2003; Vanderveren et al., 2019, 2020a,b; Vanaken and Hermans,
2020), yet studies suggest that associations between narrative
coherence and psychological well-being are stronger in men
(Vanden Poel and Hermans, 2019; Vanderveren et al., 2020a).

Furthermore, there is an elaborate theoretical basis regarding
the relation between narrative coherence and identity functioning
(Waters and Fivush, 2015). Habermas and de Silveira (2008)
articulated the importance of being able to construct a coherent
life story for healthy identity formation. They assumed that, in
addition to achieving coherence within single event memories,
individuals must connect and integrate these single coherent
narratives into a meaningful and coherent life story as only then
it will create a sense of identity. In other words, scholars propose
that not merely the content of narratives, but also the coherence
of narratives might be indicative of identity functioning.

Studies focusing on the life story have indicated that life
story coherence is positively related to ego resilience (Pals,
2006), ego development (Mclean and Fournier, 2008), and
identity integration (Yampolsky et al., 2013). Research on single
event memories has demonstrated that narrative coherence only
significantly relates to psychological well-being when narratives
include identity-relevant information (e.g., writing about how
the event impacted one’s self-definition or personal goals; Waters
and Fivush, 2015). However, in this latter study, identity-relevant
information was not assessed by means of an independent
identity measure, but was only inherently included in the
narrative (Waters and Fivush, 2015).

Building on these results, Vanden Poel and Hermans (2019)
examined the relation between narrative coherence of single
event memories and identity using an independent measure
for identity that considers both adaptive and disturbed identity
functioning. They reported that narrative coherence is positively
associated with consolidated identity functioning, which refers
to feeling integrated and whole, experiencing a high degree
of self-continuity, and feeling confident about who you are
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(Kaufman et al., 2015). Alternatively, they found that coherence
is negatively associated with disturbed identity functioning and
lack of identity (Vanden Poel and Hermans, 2019). Disturbed
identity functioning captures normative periods of identity-
related confusion and more severe identity difficulties causing
distress or developmental delay, whereas lack of identity indicates
feelings of non-existence, inner emptiness, and being broken
(Kaufman et al., 2015; Kaufman and Crowell, 2018). Moreover,
the authors found that these associations are more prominent in
men as compared to women (Vanden Poel and Hermans, 2019).
Although it is a strongly held assumption within the narrative
identity literature that being able to construct coherent narratives
is instrumental for healthy identity functioning, systematic
research linking narrative coherence to independent measures of
identity is lacking.

More recently, as identity and narrative coherence are
believed to be linked and identity disturbance is considered a
defining characteristic of BPD (American Psychiatric Association
[APA], 2013), researchers have also come to study associations
between narrative coherence and (symptoms of) BPD. In line
with assumptions, individuals with BPD (symptoms) appear
to construct less coherent life story narratives as compared to
healthy controls (Adler et al., 2012; Jørgensen et al., 2012) or
individuals with other clinical diagnoses (such as an eating
disorder or an obsessive-compulsive disorder; Rasmussen et al.,
2017). Authors assume that specific BPD characteristics such as
identity disturbance, interpersonal difficulties, and compromised
mentalization might be related to the inability to create a coherent
life story (Bateman and Fonagy, 2004; Jørgensen et al., 2012;
Lind et al., 2020). However, consensus has emerged that identity
disturbance and interpersonal difficulties might be markers of
all PDs and may not be merely characteristic of BPD (Morey
et al., 2011; American Psychiatric Association [APA], 2013).
Although research examining narrative coherence in relation
to personality pathology has so far exclusively focused on life
story coherence and on BPD, narrative incoherence (within single
event memories) might be a deficit of other PDs as well.

More so, narrative coherence might be uniquely linked to
PD symptoms above and beyond identity disturbance. Although
narrative identity has long been considered a primary domain
of personality (McAdams, 1995), it is still unclear whether
narrative coherence is a central feature of personality as well.
In support of this last assumption, a recent study demonstrated
that self-reported identity disturbance and narrative incoherence
appear to capture distinct aspects of BPD (Lind et al., 2019b).
Considering this, studies that incorporate multiple assessment
methods for identity functioning when assessing PDs may
provide a comprehensive understanding of identity disturbance
in personality pathology.

Recently, however, studies have shown that identity
disturbance and interpersonal problems are strongly intertwined
and should both be considered when assessing PDs (Anderson
and Sellbom, 2018; Cruitt et al., 2019). Taking interpersonal
functioning into consideration when studying associations
between narrative coherence and PD symptoms is important
as narrative coherence is negatively related to interpersonal
difficulties, such as attachment insecurity and poor mentalization

(Lind et al., 2020). To date, research studying associations
between narrative coherence and PD symptoms considering
the roles of both identity and interpersonal functioning are
virtually absent.

The Present Study
The present study addressed three research objectives. First, we
examined whether narrative coherence of single turning point
memories was significantly associated with psychological well-
being, identity functioning, and symptoms of BPD and ASPD.
We hypothesized coherence to be positively associated with
psychological well-being (Waters and Fivush, 2015; Mitchell
et al., 2020) and consolidated identity functioning (Vanden Poel
and Hermans, 2019), and negatively with disturbed identity
functioning, lack of identity (Vanden Poel and Hermans, 2019),
and symptoms of BPD (Adler et al., 2012; Jørgensen et al.,
2012; Rasmussen et al., 2017). Furthermore, despite a lack
of empirical evidence, we hypothesized narrative coherence
to be negatively associated with symptoms of ASPD as well,
considering that identity disturbance is an area of dysfunction in
all PDs (American Psychiatric Association [APA], 2013; Widiger
et al., 2018) and may interfere with the ability to create a coherent
narrative (Bateman and Fonagy, 2004; Jørgensen et al., 2012;
Lind et al., 2020).

Second, we studied whether narrative coherence could predict
unique variance in BPD and ASPD symptoms above and beyond
identity functioning. As previous research indicated that self-
reported identity disturbance and narrative incoherence capture
unique aspects of BPD (Lind et al., 2019b), we hypothesized
narrative coherence to predict unique variance in BPD and ASPD
symptoms above and beyond self-reported identity functioning.

Third, we tested whether narrative coherence could predict
unique variance in BPD and ASPD symptoms above and beyond
identity and interpersonal functioning. As our study is the
first one to investigate the incremental validity of narrative
coherence in assessing PD symptoms above and beyond both
identity and interpersonal functioning, we could not formulate
specific hypotheses. For the second and third research aim,
narrative valence and gender were taken into account. As
previously described, studies have demonstrated that narrative
coherence and its relation to psychological well-being and
identity functioning is dependent upon these two variables
(Vanden Poel and Hermans, 2019; Vanderveren et al., 2020a).
Relatedly, the associations between narrative coherence and
PD symptomatology may be dependent upon narrative valence
and gender as well.

MATERIALS AND METHODS

Participants
A total of 335 Belgian emerging adults completed the online
survey. Of this initial sample, two participants did not provide
a turning point narrative and were consequently excluded for
analyses. The final sample comprised 333 participants of which
93 were male (27.9%) and 240 female (72.1%). Participant’s age
ranged between 18 and 30 years old (M = 22.56; SD = 3.13).
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Procedure
The online survey, which was programmed using Qualtrics,
was distributed through various social media platforms. After
informed consent was obtained, participants were asked to
provide one turning point narrative and to complete a series
of questionnaires. To reimburse participants for their effort
and time, one gift voucher to the value of €50 was randomly
distributed per 25 participants. This study was approved by the
Social and Societal Ethics Committee of the KU Leuven (G-2020-
1966) and was preregistered on AsPredicted1.

Measures
Narrative Coherence
Participants were asked to retrieve and write down one significant
personal experience that has changed their life or the kind
of person they are (i.e., a turning point memory). They were
instructed to elaborate on both the facts and the personal
meaning of this turning point event. These narratives were
later coded for their level of coherence using the Narrative
Coherence Coding Scheme (Reese et al., 2011, 2014). Scores on
each individual dimension (i.e., context, chronology, theme, and
causality) were summed up into one overall coherence score.
In addition, the valence of the narrative was coded. Previous
studies have demonstrated the validity and reliability of this
coding system across various age groups (e.g., Reese et al., 2011;
Waters and Fivush, 2015). Inter-rater reliability was evaluated
by calculating Cohen’s kappa between two independent coders
on 10% of the narratives. Reliability analysis indicated excellent
reliability across the four dimensions of narrative coherence
(κ = 0.94 for context, κ = 0.95 for chronology, κ = 0.90 for
theme, and κ = 0.91 for causality). In addition, a Cohen’s kappa of
0.86 was obtained for narrative valence. The remaining narratives
were then coded by the corresponding author.

Psychological Well-Being
The Dutch translation of the 54-item version of the Psychological
Well-Being Scale (PWBS; Ryff and Keyes, 1995; Van Dierendonck
and Smith, 2001) was conducted to assess participants’ well-
being. The PWBS is a self-report questionnaire that measures
various categories of psychological well-being (i.e., autonomy,
environmental mastery, personal growth, purpose in life, self-
acceptance, and positive relations). The items are scored using
a six-point rating scale ranging from “strongly disagree” to
“strongly agree.” Previous research by Ryff and Keyes (1995) has
demonstrated the PWBS to be a valid and reliable instrument. In
this study, the internal consistency of the PWBS was 0.95.

Identity Functioning
Participants completed the Dutch version of the Self-Concept
and Identity Measure (SCIM; Kaufman et al., 2015; Dutch
translation: Bogaerts et al., 2018). This 27-item self-report
questionnaire comprises three subscales: consolidated identity,
disturbed identity, and lack of identity. The applicability of each
statement is rated on a seven-point Likert scale ranging from
“completely disagree” to “completely agree.” The SCIM has been

1https://aspredicted.org/y82uj.pd

proven to be a valid and reliable measure of identity functioning
(Kaufman et al., 2015; Bogaerts et al., 2018). In the present study,
the internal consistency was 0.73 for consolidated identity, 0.83
for disturbed identity, and 0.92 for lack of identity.

Symptoms of BPD and ASPD
Symptoms of BPD and ASPD were assessed by administering
the two corresponding subscales of the Assessment of DSM-
IV Personality Disorders questionnaire (ADP-IV; Schotte et al.,
1998). Participants are asked to rate the typicality of ten
borderline and eight antisocial traits on a seven-point Likert scale
ranging from “totally disagree” to “totally agree,” yielding a trait-
score. When a trait-score exceeds a score of five, participants
are asked to indicate to what extent that trait causes them or
others distress on a three-point Likert scale ranging from “totally
not” to “most certainly,” yielding a distress-score. The ADP-
IV produces both dimensional and categorical PD scores. As
we conducted our study in a community sample of emerging
adults, only dimensional trait-scores were used as an indication
of PD symptomatology. Dimensional BPD and ASPD scores
were calculated from summing up the trait-scores for each
specific PD. The ADP-IV has been established as a reliable and
valid measure of personality disorder symptomatology (Schotte
et al., 1998; De Doncker et al., 2000). In the present study, the
internal consistency was 0.87 for symptoms of BPD and 0.76 for
symptoms of ASPD.

Interpersonal Functioning
Impairment in self- and interpersonal functioning was assessed
using the Level of Personality Functioning Scale-Brief Form 2.0
(LPFS-BF 2.0; Bach and Hutsebaut, 2018). Participants are asked
to rate the applicability of 12 items on a four-point scale ranging
from “very false” to “very true.” The psychometric quality of
the scale has been established by previous research (Bach and
Hutsebaut, 2018). In the present study, the internal consistencies
of the self- and interpersonal functioning scales were 0.84 and
0.67, respectively. Only the latter scale was of interest for
the present study.

Data-Analysis
SPSS 27.0 was used to analyze the assembled data. As preliminary
analyses, independent-samples T-tests were conducted to
examine (1) potential differences between positively and
negatively valenced narratives with regard to narrative
coherence, and (2) gender differences in all variables. Cohen’s
d was used as a measure of effect size with values of 0.20, 0.50,
and 0.80 indicating, respectively, small, medium, and large
effects (Cohen, 1988). For the primary analyses, we calculated
Pearson and partial correlation coefficients to examine the
associations between narrative coherence of single turning point
memories and psychological well-being, identity functioning,
and symptoms of BPD and ASPD after controlling for narrative
valence. A hierarchical linear regression analysis was conducted
to investigate narrative coherence as a predictor of PD symptoms
above and beyond identity functioning. Finally, a hierarchical
regression analysis was conducted to examine the predictive
power of narrative coherence with regard to PD symptoms
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above and beyond identity and interpersonal functioning. Both
regression models controlled for gender and narrative valence.

RESULTS

Descriptives
Mean and standard deviation of all variables are presented
in Table 1. Independent-samples T-tests revealed that men
reported more overall psychological well-being and more ASPD
symptoms, whereas women scored higher on symptoms of
lack of identity and BPD (see Table 1). No additional gender
differences were observed. The level of coherence was dependent
on the valence of the narratives. Independent-samples T-tests
indicated that negative narratives were more coherent than
positive narratives, t(329) = 3.26, p< 0.01, d = 0.38. On a sublevel,
negative narratives were more chronological t(180.15) = 4.43,
p < 0.001, d = 0.55, and thematically coherent, t(183.25) = 3.16,
p < 0.01, d = 0.39. No differences in contextual, t(214.97) = 1.58,
p = 0.12, d = 0.18, or causal coherence, t(329) = −0.10, p = 0.92,
d = −0.01, were observed.

Narrative Coherence: Associations With
Well-Being, Identity, and PD Symptoms
Pearson correlation coefficients between narrative coherence of
single turning point memories and psychological well-being,

identity functioning, and symptoms of BPD and ASPD are
presented in Table 2 below the diagonal. As the level of
coherence was dependent upon the valence of the narratives,
the latter was controlled for when investigating associations
between narrative coherence and the outcome variables. Partial
correlation coefficients, which are presented in Table 2 above the
diagonal, resulted in the following observations. First, narrative
coherence was not significantly related to psychological well-
being. Second, narrative coherence was significantly negatively
associated with disturbed identity functioning, but unrelated
to consolidated identity functioning or lack of identity. Third,
narrative coherence was significantly negatively related to ASPD
symptoms, but unrelated to BPD symptoms.

Narrative Coherence: A Central Issue in
Personality Pathology?
As presented in Table 3, hierarchical linear regression analyses
revealed that narrative coherence was a significant negative
predictor of ASPD symptoms, though not of BPD symptoms,
above and beyond identity functioning. For ASPD symptoms,
adding narrative coherence and valence to the regression
model resulted in a significant increase in explained variance,
R2

change = 0.02, F(2,304) = 3.22, p < 0.05. Finally, as can be seen
in Table 4, narrative coherence did not predict BPD and ASPD
symptoms above and beyond both identity and interpersonal

TABLE 1 | Descriptive information.

Total Males Females Gender differences

Variables M (SD) M (SD) M (SD) t(df) Cohen’s d

Narrative coherence 7.76 (2.72) 7.90 (2.61) 7.70 (2.76) 0.60(331) 0.07

Psychological well-being 4.08 (0.63) 4.20 (0.58) 4.03 (0.64) 2.16*(312) 0.27

Consolidated identity 5.00 (0.73) 4.96 (0.70) 5.02 (0.74) −0.75(331) −0.09

Disturbed identity 3.05 (0.88) 2.94 (0.80) 3.09 (0.90) −1.41(331) −0.17

Lack of identity 2.92 (1.37) 2.60 (1.14) 3.05 (1.43) −3.01**(209)a −0.33

BPD symptoms 2.86 (1.21) 2.53 (1.03) 2.99 (1.25) −3.29**(187.07) −0.38

ASPD symptoms 1.70 (0.72) 1.85 (0.71) 1.64 (0.71) 2.30*(311) 0.29

Impairment in interpersonal functioning 1.88 (0.52) 1.85 (0.53) 1.89 (0.52) −0.58(314) −0.07

*p < 0.05, **p < 0.01. a Independent T-test adjusted for unequal variance across gender. d = 0.2, 0.5, and 0.8 correspond to small, medium, and large effects, respectively
(Cohen, 1988).

TABLE 2 | Pearson correlation coefficients between main variables.

1 2 3 4 5 6 7 8

1 Narrative coherence – 0.01 −0.02 −0.15** 0.03 −0.00 −0.12* -0.04

2 Psychological well-being −0.01 –

3 Consolidated identity −0.04 0.59*** –

4 Disturbed identity −0.13* −0.56*** −0.39*** –

5 Lack of identity 0.06 −0.77*** −0.55*** 0.61*** –

6 BPD symptoms 0.05 −0.69*** −0.49*** 0.54*** 0.73*** –

7 ASPD symptoms −0.09 −0.33*** −0.27*** 0.37*** 0.32*** 0.50*** –

8 Impairment in interpersonal functioning −0.04 −0.56*** −0.41*** 0.46*** 0.49*** 0.52*** 0.38*** –

9 Age −0.02 0.14* 0.19*** −0.11* −0.14** −0.16** 0.01 -0.10

*p < 0.05, **p < 0.01, *** p < 0.001. Scores above the diagonal represent partial correlation coefficients after controlling for narrative valence.
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TABLE 3 | Hierarchical linear regression analysis predicting BPD and ASPD
symptoms as a function of gender, identity functioning, and narrative coherence.

Predictors Standardizedβ t r2
x(y .z)

BPD symptoms Gender 0.09 2.28* 0.01

Consolidated
identity

−0.14 −3.12** 0.01

Disturbed identity 0.14 2.80** 0.01

Lack of identity 0.54 9.59*** 0.13

Narrative
coherence

0.01 0.22 0.00

Narrative valence −0.08 −2.05* 0.01

ASPD symptoms Gender −0.17 −3.20** 0.03

Consolidated
identity

−0.09 −1.38 0.01

Disturbed identity 0.25 3.62*** 0.03

Lack of identity 0.13 1.64 0.01

Narrative
coherence

−0.11 −1.99* 0.01

Narrative valence −0.10 −1.85 0.01

*p < 0.05, **p < 0.01, ***p < 0.001.

TABLE 4 | Hierarchical linear regression analysis predicting BPD and ASPD
symptoms as a function of gender, identity functioning, impairment in interpersonal
functioning, and narrative coherence.

Predictors Standardizedβ t r2
x(y .z)

BPD symptoms Gender 0.09 2.35* 0.01

Consolidated identity −0.11 −2.38* 0.01

Disturbed identity 0.09 1.83 0.00

Lack of identity 0.50 8.94*** 0.11

Impairment in
interpersonal
functioning

0.18 3.92*** 0.02

Narrative coherence 0.01 0.12 0.00

Narrative valence −0.07 −1.82 0.00

ASPD symptoms Gender −0.17 −3.24** 0.03

Consolidated identity −0.04 −0.66 0.00

Disturbed identity 0.19 2.78** 0.03

Lack of identity 0.07 0.95 0.00

Impairment in
interpersonal
functioning

0.24 3.87*** 0.05

Narrative coherence −0.10 −1.81 0.01

Narrative valence −0.09 −1.74 0.01

*p < 0.05, **p < 0.01, ***p < 0.001.

functioning. Both gender and narrative valence were included
in the two aforementioned models as identity functioning and
PD symptomatology were dependent on gender and narrative
coherence was dependent on narrative valence.

DISCUSSION

The theory of narrative identity posits that the ability to construct
a coherent account of personal experiences is beneficial for well-
being (Adler et al., 2016) and contributes to an individual’s

sense of identity (Habermas and de Silveira, 2008). In addition,
narrative incoherence has been linked to BPD (Adler et al., 2012;
Jørgensen et al., 2012; Lind et al., 2019b), and might be a deficit
in other PDs as well, as consensus has emerged that identity
disturbance is characteristic of all PDs (American Psychiatric
Association [APA], 2013). Despite theoretical claims, associations
between narrative coherence within single event memories
and psychological well-being, identity functioning, and PD
symptoms are largely unexplored. Accordingly, the present study
examined associations between narrative coherence within single
turning point memories and psychological well-being, identity
functioning, and symptoms of BPD and ASPD. Additionally, to
pinpoint narrative incoherence as a central deficit in PDs, the
present study investigated the incremental validity of narrative
coherence in assessing BPD and ASPD symptoms above and
beyond identity and interpersonal functioning.

Regarding the first research objective, the present study was
unable to support the hypothesized positive association between
narrative coherence and psychological well-being. Although
unexpected, other studies have likewise failed to detect a
positive association between the two (Vanderveren et al., 2020b)
or observed the reverse relation (Waters et al., 2013; Graci
et al., 2018). The following two explanations could be relevant
in this regard. First, previous studies have operationalized
psychological well-being in various ways (e.g., overall well-
being, life satisfaction, personal growth, absence of psychological
problems, etc.). Vanden Poel and Hermans (2019) proposed
the possibility that narrative coherence might be exclusively
beneficial for specific components of well-being, potentially
explaining the inconsistent findings in the literature. Second, it
has been previously suggested that certain characteristics specific
to the event narrated upon (e.g., retention interval and emotional
intensity) and to the narrator (e.g., ruminative response style),
which are usually not accounted for, might affect the association
between narrative coherence and well-being (Waters et al., 2013;
Fivush et al., 2017; Vanderveren et al., 2020a). So, although
narrative coherence is often considered the primary structural
element of narratives in relation to psychological well-being
(Adler et al., 2016), empirical research seems to suggest their
relation to be more complex than originally assumed.

In line with our hypothesis, narrative coherence within
single turning point memories was significantly negatively
associated with disturbed identity functioning. Individuals who
narrate about their personal experiences in a more coherent
manner appear to experience less identity-related disturbance
such as temporary or more permanent feelings of identity
confusion and incoherence (Kaufman et al., 2015). In accordance
with theoretical claims (Bluck and Alea, 2002; Habermas
and de Silveira, 2008), this finding suggests that narrative
incoherence within single turning point memories might be
an important characteristic of disturbed identity functioning in
emerging adulthood.

Contrary to our expectations based on earlier reports from
Vanden Poel and Hermans (2019), narrative coherence within
single turning point memories was not significantly related to
consolidated identity functioning and lack of identity. These
findings suggest that individuals’ overall sense of identity
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consolidation or a complete lack thereof may not be related with
coherence on the level of single event memories. Highlighting
identity as a configuration of various elements, consolidated
identity captures the feeling of being integrated and whole,
whereas lack of identity signals feelings of being broken or
fragmented (Kaufman et al., 2015). Relatedly, Erikson (1968)
has conceptualized consolidated identity as the extent to which
different elements of one’s identity fit together into an integrated
whole (Schwartz et al., 2009). Therefore, although merely
speculative, individuals’ sense of consolidated identity or lack
of identity may rather be associated with the coherence of
their life story.

With regard to the associations between narrative coherence
and PD symptoms, the present study demonstrated a significant
negative association between coherence and ASPD symptoms
after controlling for narrative valence. Individuals who
constructed more coherent narratives reported significantly
less ASPD symptoms. This finding aligns well with research
showing a negative association between narrative coherence
and behavioral problems in young individuals (such as violent
behavior; Maruna, 2001; Hauser et al., 2006; Wainryb et al., 2010;
Lind et al., 2020). Relatedly, previous studies indicated a lack of
coherence in narratives produced by psychopathic individuals
(Eichler, 1965; Brinkley et al., 1999). Researchers assume that the
development of a coherent narrative may play a functional role
in processes of resilience and desistance from criminal offending
(Maruna, 2001; Hauser et al., 2006). Lind et al. (2020) add that
poor abilities to construct coherent narratives might reflect a
lowered competence to carry out well-structured and thoughtful
actions in daily life.

Inconsistent with our expectations, the results did not provide
support for the hypothesized negative association between
narrative coherence and BPD symptoms. We propose three
potential explanations for this null result. First, different from
previous studies (Adler et al., 2012; Jørgensen et al., 2012;
Rasmussen et al., 2017; Lind et al., 2019a), the present study did
not focus on life story coherence in clinical samples, but studied
coherence within single event memories among community
adults. These methodological differences might contribute to the
failure to replicate.

A second explanation for why we obtained a significant
negative association between narrative coherence and ASPD
but not with BPD symptoms may be found in previous
research examining associations between identity functioning
and PDs using the Self-Concept and Identity Measure (SCIM;
Bogaerts et al., 2018, in press; Kaufman et al., 2015).
Across these studies, disturbed identity appeared to be a
strong positive predictor of ASPD symptoms, whereas lack
of identity appeared to be particularly predictive of BPD
symptoms. Considering that narrative coherence was not
significantly related to lack of identity in the present study,
narrative coherence might be less likely related to BPD
symptoms as well.

Third, although speculative, these results may be an indication
of the gender differences found in how narrative coherence
relates to identity functioning. Vanden Poel and Hermans
(2019) demonstrated that the association between narrative

coherence and disturbed identity functioning is more prominent
in men than in women. Given that ASPD symptoms might
be particularly characteristic of males and BPD symptoms
particularly characteristic of females (Paris, 2004), it may be
more likely to obtain a significant association between narrative
coherence and ASPD symptoms. Taken together, although
we could not replicate the hypothesized negative associations
between narrative coherence and BPD symptoms, our results
appear to imply that narrative incoherence might not be
uniquely related to BPD (symptoms), but might be a feature of
other PDs as well.

Regarding the second research objective, narrative coherence
could predict unique variance in ASPD symptoms (though not in
BPD symptoms) above and beyond identity functioning. In line
with results of Lind et al. (2019b), these findings seem to suggest
that narrative coherence and self-reported identity disturbance
capture unique and distinct aspects of personality pathology.

Regarding the third research objective, narrative coherence
did not predict unique variance in BPD and ASPD symptoms
above and beyond both identity and interpersonal functioning.
These results suggest that, when considering identity disturbance
and interpersonal problems (i.e., key characteristics of PDs),
narrative coherence does not significantly contribute to the
prediction of BPD and ASPD symptoms. Thus, narrative
incoherence may not be a primary dysfunction in personality
pathology. Nevertheless, these findings provide further support
for the Alternative Model for Personality Disorders (AMPD)
forwarded in Section III of DSM-5 (American Psychiatric
Association [APA], 2013). In accordance with the AMPD and
previous research (see Widiger et al., 2018 for a review), our
findings suggest that identity disturbance and interpersonal
difficulties are central commonalities across PDs.

The following limitations to the present study should be
considered when interpreting the findings. First, narrative
coherence was assessed by asking participants to narrate
about one single turning point event. To obtain a more
comprehensive estimation of someone’s ability to construct
coherent narratives, it would be recommended for future
studies to use a compound measure of narrative coherence by
instructing participants to narrate about various types of single
events in addition to a turning point (e.g., high or low point
events). Second, the study exclusively consisted of self-report
measures, which could result in inflated correlations between
studied variables due to shared method variance (Podsakoff
et al., 2003). Future studies should therefore include multi-
method and multi-informant assessment methods. Third, the
cross-sectional design of the present study inhibits us from
drawing conclusions regarding the causality and directionality
of the observed associations. To overcome this limitation,
experimental and longitudinal designs are required. Fourth,
our sample was characterized by an overrepresentation of
female community adults. Due to the homogeneous nature of
our sample, caution is recommended when interpreting the
present findings and generalizing the obtained results to other
more diverse or clinical samples. Future studies should include
an equal ratio of male and female participants and should
replicate the findings in a clinical sample. Lastly, it should be
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noted that the observed associations between narrative
coherence, disturbed identity functioning, and ASPD
symptomatology are rather weak. This may suggest that narrative
coherence may not be as strongly related to identity functioning
as commonly hypothesized and/or that other variables might
affect the strength of these relations (e.g., retention interval,
emotional intensity, centrality of events for the self). Replicating
the present findings is therefore recommended.

In addition to remedying the previously mentioned
limitations, future research investigating the relative centrality
of narrative incoherence across various PDs would be a
valuable addition to the present study. Relatedly, as narrative
identity is considered to represent a distinct domain of
personality (McAdams, 1992), it would be recommended
for future studies to identify how narrative incoherence,
supposedly the central structural characteristic of narrative
identity (Adler et al., 2016), manifests and interacts with other
core domains of personality pathology such as identity and
interpersonal functioning. Such future studies should explore
potential mechanisms that might explain the relation between
narrative coherence and both identity functioning and PD
symptomatology. In doing so, it would be recommended to
include information on other demographic variables to consider
the effects of individual and/or contextual factors on narrative
coherence and how it relates to identity functioning and
PD symptomatology.

To conclude, the present study contributes to the narrative
identity literature by investigating the association between
narrative coherence of single turning point memories and both
identity functioning and PD symptomatology. Results indicate
that narrative coherence is negatively associated with disturbed
identity functioning and is uniquely related to ASPD symptoms
over and above identity functioning (though not over and above

identity and interpersonal functioning). Although caution is
warranted and additional research is required, these results seem
to suggest that narrative coherence and self-reported identity
disturbance capture unique and distinct aspects of identity
functioning in personality pathology.
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INTRODUCTION

Exposure to potentially traumatic events is a common experience throughout the world. Although
many people typically do not experience mental health issues following such events, a significant
minority of individuals will develop a psychiatric disorder. Post-traumatic stress disorder (PTSD)
is the most frequent negative mental health outcome of traumatic events (e.g., Hoge et al., 2004)
and is associated with considerable functional impairment (e.g., Silverstein et al., 2018). Although
recent decades have been marked by important advances in PTSD treatments, a subset of patients
still does not respond to first-line pharmacotherapy or extant evidence-based psychotherapies
(Lancaster et al., 2016), underscoring the need for new treatment development. Elucidation of the
neurocognitive processes underlying the pathogenesis and maintenance of PTSD may represent a
critical step toward developing more optimal treatments.

Among the neurocognitive processes that have been shown to be altered in individuals with
PTSD are autobiographical memories (AMs), a class of self-referential, long-term memories
comprised of both episodic and semantic details. AMs may be retrieved deliberately (voluntarily)
or unexpectedly (involuntarily). AMs are critical for wellbeing and functioning, as they are
implicated in numerous clinically-relevant processes, including problem-solving; the creation
of self-concept; and the formation and maintenance of social-bonds (Bluck et al., 2005)— all
processes that are dysregulated in PTSD (e.g., Lord et al., 2020). Given the integral role of AM
in PTSD, it is unsurprising that numerous studies have examined AM alterations related to this
disorder. One such alteration that has received considerable attention is known as the overgeneral
memory (OGM), a phenomenon in which individuals demonstrate difficulty recalling discreet,
discontinuous autobiographical events. That is, an AM marked by reduced specificity, which may
take place repeatedly or over the course of several days. OGM has been shown to be a predictor of
posttraumatic symptoms (Moore and Zoellner, 2007) and an effective target for therapy. Indeed,
AM specificity training has been shown to achieve PTSD symptom reduction in half the number
of sessions required using standard cognitive processing therapy treatments (e.g., Maxwell, 2016).
In addition to OGM, other AM alterations have been implicated in PTSD, including changes
in the emotional intensity associated with the recollection of a particular type of memory (e.g.,
Rubin, 2010; Niziurski et al., 2017); variations in the availability and coherence of different memory
types (e.g., Rubin et al., 2008); increases in intrusive, emotionally-ladenmemories and prospections
(e.g., Berntsen and Rubin, 2015); and greater centrality of traumatic experiences to self-identity
(e.g., Berntsen and Rubin, 2006).
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An important function of the episodic memory system
is the construction of prospective memories, also known as
episodic future-thinking (EFT). Through a phenomenon known
as mental time travel (MTT; Tulving, 1985), we are not only
able to experience ourselves in the past, but we are also able
to experience ourselves in the future. Building upon MTT
theory, Schacter and Addis (2007) put forth the Constructive
Episodic Simulation Hypothesis, which posits that the cognitive
processes of remembering the past and thinking about the
future rely on similar underlying mechanisms, and both draw
upon information stored in episodic memory. Episodic memory
and EFT operate by binding the context of an experience to
the experience itself for the construction and reconstruction
of scenes (Schacter and Addis, 2007). Importantly, this theory
suggests that EFT relies on the flexible recombination of
information drawn from past experiences to construct novel
future scenarios. While this scenario construction can be
adaptive for processes such as planning and goal-attainment,
clinically-relevant biases in AM may contribute to the onset
and maintenance of various disorders, including PTSD (Hallford
et al., 2018).

MTT is thought to serve several critical functions, including
decision-making (Aupperle et al., 2011), problem-solving
(Suddendorf and Corballis, 1997), and goal-setting and
implementation (Breeden et al., 2016). However, further
research is needed to elucidate the relationship between PTSD
and alterations in MTT. While the examination of the AM
component of MTT is ubiquitous in PTSD research, there is a
relative dearth of information on the future thinking component
of this process (however, see, e.g., Blix and Brennen, 2011;
Zlomuzica et al., 2017). In line with the Constructive Episodic
Simulation Hypothesis, these studies show that putative AM
alterations associated with PTSD are also found in the content
and characteristics of future imaginings among such individuals.
The relevance of EFT and the construction of a future self in
relation to psychopathology converges with a growing body
of research demonstrating that prospection related to the self
is associated with a wide range of cognitive, affective, and
behavioral processes. For instance, we tend to evaluate ourselves
in the present by comparing ourselves to the future self we
hope to achieve (Bak, 2015). Relatedly, neurocognitive findings
consistently link PTSD with negative self-appraisals (Engelbrecht
and Jobson, 2020).

The goal of the current article is to highlight the importance
of MTT in PTSD. Although changes in MTT may reflect a
mechanism underlying several mental health disorders, both
the study and the treatment of PTSD have long focused on
potential changes in the characteristics and content in AM.
Given this history and the long-standing debates related to the
role of memory in this disorder, as well as the targeted use of
AM in treatments (e.g., Brewin, 2011), this commentary will be
limited to PTSD. However, alterations in AM are by no means
constrained to PTSD, and certain MTT changes may reflect
transdiagnostic processes (e.g., Kellogg et al., 2020). With this
opinion piece, we will (1) briefly review and consider the extant
literature on memory and future-thinking in PTSD; (2) elucidate
gaps in PTSD MTT research; (3) discuss future directions for

PTSD MTT research. It is our hope that this piece will shed
light on an understudied cognitive process and underscore areas
where additional research may broaden our understanding of
PTSD pathogenesis and eventually inform the development of
future PTSD treatments.

ALTERATIONS IN MEMORY AND FUTURE
THINKING IN PTSD

Voluntariness, Intrusiveness, and Content
Considerable AM research in PTSD has focused on memories
that arise spontaneously, namely, involuntary AMs, intrusive
AMs, and flashbacks. Although these terms are often used
interchangeably in research studies, recent attempts to create
a taxonomy have been employed to study potentially distinct
phenomena associated with these processes (Kvavilashvili, 2014).
For instance, Kvavilashvili suggests that involuntary AMs arise
spontaneously without attempt at recall; may occur in response
to internal and external triggers; and can be positive, negative, or
neutral in valence (e.g., Berntsen and Hall, 2004). Intrusive AMs,
by contrast, may be spontaneous memories of predominantly
negative events that repeatedly interrupt consciousness, often
emerging against one’s will, and may interrupt one’s activity at
the time. Compared to intrusive AMs, involuntary AMs may
be more random in nature and will often go unnoticed. Lastly,
flashbacks might represent a type of spontaneous and intrusive
memory specifically related to a traumatic event. Flashbacks
have been characterized as vivid, emotionally-laden, and lacking
temporal perspective, or possessing a “here and now” like
quality (e.g., Zlomuzica et al., 2017). Future research into these
potential distinctions may not only help to better characterize the
phenomenology of PTSD but also to refine treatments aimed at
reducing distress related to such AM processes.

Although there remains debate in the field about the extent
to which involuntary memories and flashbacks may or may
not reflect poorly integrated memories, there is now substantial
evidence in line with cognitive models of PTSD indicating that
stressful memories, such as those experienced by individuals with
PTSD, are more, not less, accessible. Moreover, it is likely due to
the increased availability of these highly stressful memories that
individuals with PTSD are more likely to recall trauma-related
memories. Interestingly, research has revealed that this is true for
involuntary and voluntary AMs (Berntsen, 2010). For example,
several studies have shown that while individuals with PTSDmay
thinkmore about their trauma-related involuntarymemories and
experience greater subjective reactions to these memories, they
do so for voluntary trauma-related AM’s as well (e.g., Berntsen,
2001; Rubin, 2010). Despite the growing body of work elucidating
the basic cognitive processes underlying involuntary AMs in
PTSD, considerable debate and calls for additional research into
the distinct qualities of flashbacks in PTSD continue (Brewin,
2015).

PTSD studies have also sought to investigate the differential
effects of trauma on the encoding and recollection of
voluntary and involuntary AM’s. Disagreement in the field
regarding this topic is centered around two assumptions about
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PTSD symptomatology: (1) traumatic events are frequently
reexperienced via involuntary flashbacks, and (2) voluntary
access to traumatic memory is impaired such that it is partially
to completely inaccessible. These PTSD characteristics have
been included in the DSM-V (American Psychiatric Association,
2013) are proposed in theoretical models of PTSD (e.g., Ehlers
and Clark, 2000). Howeverindings pertaining to accessibility
of traumatic AMs have indicated that both involuntary and
voluntary memory have been shown to be enhanced by
stressful events (e.g., Hall and Berntsen, 2008). Moreover, this
enhancement has been associated with increased levels of PTSD
symptoms (e.g., Rubin et al., 2008). Given the persistence
and scope of this debate, future research would benefit from
comparing voluntary and involuntary memories in individuals
with reliable PTSD diagnoses (Berntsen and Rubin, 2014), using
mixed-methodologies to examine differences between memory
types. Of particular interest would be the further employment
of task-based methodologies that allow for the measurement
of intrusive memories in real-time, such as the trauma-film
paradigm (e.g., Holmes and Bourne, 2008) or the AM diary
recording method (e.g., Schönfeld and Ehlers, 2017).

The extent to which involuntary AM’s are specific or not
may depend on whether that AM is related to trauma. For
example, Schönfeld and Ehlers (2017) found that compared
to individuals without PTSD, traumatic AM’s appeared more
specific, as they were experienced more vividly and were
associated with a subjective sense of “nowness.” However, the
group with PTSD perceived their traumatic memories as less
intentional, indicating that while traumatic and nontraumatic
memories may be similarly involuntary post-trauma, individuals
with PTSD may overestimate the frequency of trauma-related
involuntary memories because they are noticed more often than
non-trauma related involuntary memories (Kvavilashvili, 2014).
By contrast, nontraumatic memories in the group with PTSD
were associated with reduced continuity between past self and
present self; and were less specific (Schönfeld and Ehlers, 2017).
The potential differences in specificity for involuntary AMs
related and unrelated to trauma are intriguing and may help to
explain the Janus-like phenomenon often attributed to PTSD,
where on the one hand, individuals with PTSD recall highly vivid,
trauma-related AMs and on the other appear to have difficulty
recalling other memories, perhaps unrelated to the trauma.

Future episodic intrusions have received considerably
less attention than flashbacks. In their investigation of
mental imagery as a predictor of future suicidal behavior,
Holmes et al. (2007) found that depressed, formerly-suicidal
patients unanimously reported ruminating on the imagery
of future suicide attempts. The authors termed these future-
related intrusions, flashforwards, because of their similarity to
flashbacks. Both trauma-related flashforwards and flashbacks
are emotionally-laden, contain rich detail, and evoke a
phenomenological sense of “nowness.” Survivors of Chernobyl’s
nuclear disaster similarly reported flashforwards, projecting
themselves into futures in which they develop health problems
caused by their prior radiation exposure (Loganovsky and
Zdanevich, 2013). Closely related to this phenomenon, Berntsen
and Rubin (2015) examined the construct of pretraumatic

stress in combat veterans before, during, and after deployment.
Pretraumatic stress involves future-directed thoughts about what
might be experienced over the course of combat. Interestingly,
pretraumatic stress reactions were reliable predictors of
PTSD both during and after combat-related trauma exposure.
Additionally, flashforwards, heightened arousal, and associated
avoidance behavior were experienced at the same level of post-
traumatic stress reactions to traumatic events experienced before
and during deployment, indicating that pretraumatic stress and
posttraumatic stress may represent two subjectively distinct
manifestations of the same underlying phenomenon. Together,
these studies point to potential therapeutic targets in imagery
features of flashbacks and flashforwards. One such intervention
to consider is imagery rescripting, a method that involves
focusing on imagery to modify the meaning of a traumatic event
(for review, see Hackmann, 2011). Additionally, although studies
have indicated that future autobiographical imaginings tend to
be overgeneralized in response to non-trauma related cues, to
our knowledge, no studies have examined whether flashforwards
for non-trauma-related or trauma-related in PTSD are also
less specific.

Coherence
As previously noted, it has been consistently demonstrated
that individuals with PTSD exhibit overgeneralized AM for
voluntarily-recalled, nontraumatic memories (Moore and
Zoellner, 2007; Ono et al., 2015). However, findings regarding
alterations in voluntarily-recalled, traumatic memories in
individuals with PTSD are mixed. Certain studies show
increased fragmentation and disorganization in voluntarily
recalled traumatic memories in individuals with PTSD (e.g.,
Halligan et al., 2003), while other studies show no significant
group differences in the qualities of voluntarily-recalled
traumatic memories (e.g., Jelinek et al., 2009).

The extant literature onmemory and PTSD reveals conflicting
findings regarding whether or not PTSD involves disorganization
and fragmentation of memory. The basic mechanisms view
proposes that there is heightened availability of trauma or
stressful AMs compared to non-stressful or traumatic AMs,
regardless of whether this memory is retrieved voluntarily or
involuntarily (Rubin et al., 2008). Although other researchers
have argued in favor of models that support fragmented
memories (e.g., Monroe and Mineka, 2008) and lack of control
narratives, variance in education level and narrative skill make
it challenging to determine lack of coherence found in several
studies (Gray and Lombardo, 2001; McNally, 2003). Ongoing
research is needed to fully appreciate how AMs are shaped by
trauma, as following a trauma, certain parts of an event may be
enhanced while others become harder to recall. For example, one
study found that negative emotion enhances memory for items
central to the event but diminishes coherence for non-central,
contextual items around the traumatic event (e.g., Bisby et al.,
2018).

The special mechanism view (e.g., van der Kolk and Fisler,
1995) hypothesizes that there is disrupted encoding, integration,
and voluntary retrieval of memories around a traumatic event.
For example, a recent study found that the presence of
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fragmentation and disorganization across a trauma narrative is
positively associated with emotional intensity surrounding that
trauma. That is to say, highly emotional moments in a traumatic
event are more likely to be associated with a disruption in
cognitive processing that in turn creates disorganization and
fragmentation (Brewin, 2015). Further research is needed to
clarify which types of memories— trauma vs. general AMs,
involuntary vs. voluntary memories—if any are characterized by
disorganization and fragmentation.

There is very little PTSD research on disorganization
and fragmentation of prospections, and the few studies that
do exist show mixed results. Two studies specifically have
examined temporal distribution in both AM and future thinking.
Zlomuzica et al., 2017 tested MTT and temporal distribution
using a novel virtual reality paradigm that probed not only
episodic content but spatiotemporal context in MTT. When
compared to their healthy counterparts, PTSD participants
performed worse overall in the MTT test, and specifically on
items that probed questions of when? and what? Significantly,
PTSD participants were less able to employ information from
episodic memory to solve current or future problems, and when
emotional arousal was probed, they had higher levels of negative
arousal and lower levels of positive arousal. By contrast, Blix
and Brennen (2011) examined the relationship between trauma
exposure and temporal distribution in AMs and prospection and
found no group differences between trauma-exposed participants
and healthy controls without a PTSD diagnosis. Additionally, it
will be helpful for future research to examine other dimensions of
future self-coherence. For instance, a growing body of literature
has found that greater future self-continuity, the extent to which
you believe your current self overlaps with your future self, is
associated with reduced impulsivity and positive health outcomes
(Hershfield, 2011). To our knowledge, no studies have looked at
whether this aspect of self may be altered in PTSD and how it
might be related to the specificity of characteristics of MTT.

Specificity and Vividness
When recalling the past, individuals with PTSD reliably
demonstrate OGM bias. Several theories attempt to explain the
overgeneralization of AM seen in individuals with PTSD (for
reviews, see Moore and Zoellner, 2007; Ono et al., 2015). This
effect has been shown in both traumatic and nontraumatic
memories (Schönfeld and Ehlers, 2017), using a range of
methodologies both inside and outside the laboratory (e.g.,
Brown et al., 2013; Schönfeld and Ehlers, 2017). Notably, OGM
prompted by positive cues was shown to be a risk factor for post-
traumatic stress after a traumatic experience (Bryant et al., 2008),
indicating a possible negativity bias in individuals with PTSD.

Recent PTSD research shows a similar pattern of
overgeneralization in EFT in a range of post-traumatic
populations with heterogeneous forms of trauma exposure using
different methodologies (e.g., Brown et al., 2013; Zlomuzica
et al., 2017). One study found that this effect was only present
in response to positive prompts about the future (Kleim et al.,
2014). Further research needs to be done to clarify whether
overgeneralization of EFT in individuals with PTSD is specific

to the valence of the cue eliciting the response and whether the
overgeneralization of EFT remains during spontaneous EFT.

It was recently shown that individuals with PTSD tend
to generate greater external detail (e.g., non-episodic
details including semantic information, repetitions, and
metacognitive statements) than they do internal detail (e.g.,
episodic information about the central event across a range
of modalities including perceptual, emotional, spatial, and
temporal) during memory retrieval and EFT (Brown et al., 2014).
Although preliminary, these results show that in addition to
overgeneralization of the spatial and temporal features of an
event, internal detail also lacks specificity during MTT. New
research is showing that cognitive processes related to depression
can be altered using specificity training for the future (Hallford
et al., 2020), and it will be important to determine whether such
findings will generalize to PTSD.

Changes in Self-Concept and Event
Centrality
Cognitive frameworks of memory posit that one of its functions
may be to inform and update our self-conception (Conway
and Pleydell-Pearce, 2000). Conway and colleagues’ seminal
Self-Memory-System Model proposes that our goals and self-
conceptions are constrained by AMs that contradict our current
self-views. Given the central role of memory in PTSD, it is
unsurprising then that traumatic memories are associated with
negative beliefs about one’s self in that past, present, and
future (Beck, 1976). Cognitive frameworks relating memory
to self are supported by experimental evidence. For example,
PTSD has been associated with subjective feelings of increased
societal alienation and permanent changes in the self across
diverse trauma-exposed populations (Brewin, 2011); PTSD
patients endorsed significantly more trauma-related memories
when prompted to recall a self-defining memory than their
trauma-exposed individuals without PTSD (Sutherland and
Bryant, 2005); and trauma centrality has consistently been
associated with greater PTSD symptomatology (e.g., Brown
et al., 2010). Jobson et al. (2014) found that PTSD participants
recalling AMs across a range of individualist and collectivist
cultures showed similar reductions in expressions of autonomy
and self-determination. In addition, longitudinal studies have
demonstrated negative changes in self-perception significantly
predict PTSD status follow-up (Kleim et al., 2007) as well as
diminished response to exposure therapy (Ehlers et al., 1998).

In contrast to past and present self-conceptions, less is
known about how our future self-concept and future goals are
affected by PTSD. The Self-Memory-System Model predicts that
future goals should be congruent with current symptomology.
There is considerably less experimental evidence supporting
the relationship between PTSD and changes in future self-
conception. One study found that PTSD patients experienced
disorder-congruent changes in cognitive tasks related to MTT
and that trauma related-memories were significantly predicted
by future goals related to trauma (Krans et al., 2017). In an
experimental manipulation, Brown and colleagues demonstrated
that self-efficacy, a facet of our self-identity, can be promoted by
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boosting AMs involving self-efficacious behavior in a sample of
veterans with PTSD. Importantly, veterans in the enhanced self-
efficacy condition exhibited enhanced social problem-solving
and imagined the future with more goal-oriented statements
than those in the control condition (Brown et al., 2016). Taken
together, these findings suggest that negative self-conceptions
may be modifiable and may represent a potential therapeutic
target for future interventions.

Another facet of self-identity that has become an important
correlate in PTSD research relates to how one views a traumatic
event within the narrative of their life story. There is now
considerable research showing that individuals who view their
trauma as more central to their past and future and who
view the event(s) as a turning point in their life will exhibit
greater PTSD symptom severity. It may be that considering an
event as more central increases the accessibility of those trauma
memories, leading to PTSD-related symptoms. In contrast, it
might be that events that are more profound and disruptive may
also be seen as more central. Regardless of the directionality,
studies that employ the Centrality of Event Scale (CES; Berntsen
and Rubin, 2006) have found positive associations between the
CES and PTSD symptoms (e.g., Brown et al., 2010; Rubin
et al., 2014). One study attempted to reduce PTSD symptoms
by experimentally manipulating event centrality (Vermeulen
et al., 2019). Although symptoms of PTSD did not decrease,
centrality did. Notably, other research using a modified version
of Acceptance and Commitment Therapy (ACT) found that
reductions in trauma centrality contributed to a decrease of
PTSD, suggesting that trauma centrality may be modifiable,
which in turn, may contribute to recovery from a traumatic
stressor (Boals and Murrell, 2016). Such strategies are similar to
those used in treatments such as Narrative Exposure Therapy
(Robjant and Fazel, 2010), but additional research would help to
understand the specific putative therapeutic mechanisms.

Although less is known about the relationship between PTSD
and the centrality for future anticipated events, there are reasons
to believe that similar trauma-focused biases about the past would
apply to the future. First, Robinaugh and McNally (2011) did
a principal component analysis on the CES and found that the
future-oriented items on the CES were significantly associated
with PTSD severity. Notably, this future-related factor was more

strongly associated with PTSD symptom severity than the other
two factors identified by the principal component analysis: factor
1, the extent to which the trauma is viewed as a turning point
in one’s life, and factor 2, the extent to which the trauma is
integrated with one’s othermemories and its centrality to identity.
Taken together, these findings indicate that the perception of
trauma as central to one’s future may be more damaging than
the perception of trauma as central to one’s current self. Second,
studies examining temporal self-appraisals in PTSD show that
while trauma-exposed individuals without PTSD hold a relatively
optimistic view of the future, this is less often the case among
those with PTSD (Brown et al., 2011; Parnes et al., 2020).
As mentioned, re-scripting future anticipated events, perhaps
related to pretraumatic stress, may help to interrupt some of the
trauma-related expectations held by individuals with PTSD.

DISCUSSION AND FUTURE DIRECTIONS

Over the last few decades, research on memory specificity
has illuminated important mechanisms underlying PTSD,
which in turn have guided novel treatments for the disorder
(Maxwell, 2016). Further research using a wider range of
neurocognitive methodologies is necessary to elucidate the
key mechanisms underlying the relationship between MTT
and PTSD. Such research is critical, as MTT may account
for the social and functional impairments related to the
disorder. In particular, future studies should investigate the
role of the future-self in PTSD. Given the close relations
between MTT and self-identity, therapeutic approaches
that target MTT and self-narrative, such as imagery
rescripting (Brockman and Calvert, 2017), metacognition
(Davis et al., 2016), self-efficacy enhancement (Cusack
et al., 2019), and specificity training for memory and
prospection (Erten and Brown, 2018) may represent
interventions and should be further tested in clinical
PTSD populations.
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Autobiographical memory (AM) is closely linked to the self-concept, and fulfills directive,

identity, social, and adaptive functions. Individuals with autism spectrum disorder (ASD)

are now known to have atypical AM, which may be closely associated with social

communication difficulties. This may result in qualitatively different autobiographical

narratives, notably regarding social identity. In the present study, we sought to investigate

this concept and develop a cognitive intervention targeting individuals with ASD. First,

13 adolescents with ASD and 13 typically developing adolescents underwent an AM

interview featuring an original coding system designed to analyze the social self. We

observed that the narratives produced by the ASD group focused more on the family

than on extended social spheres, compared with those of the comparison group.

Moreover, participants with ASD did not include themselves in the social groups they

mentioned, and producedmore references to others, compared with typically developing

participants. Second, we designed a cognitive intervention program consisting of

individual and group sessions that targeted AM. We conducted a pilot study among three

adolescents with ASD aged 12, 16, and 17 years. Preliminary results showed that the

program increased extra-family narrative references by the two youngest adolescents,

who produced more social integration markers. Our study of autobiographical narratives

yielded interesting findings about social positioning in ASD and showed how AM can be

targeted in rehabilitation programs as a vector of social interaction.

Keywords: autism spectrum disorders, autobiographical memory, self, therapeutic interventions, social

positioning, social identity, self-categorization

GENERAL INTRODUCTION

Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized by restricted
and repetitive behaviors, together with social communication difficulties (American Psychiatric
Association, 2013). These difficulties include theory of mind (ToM) impairment that interfere with
developing, maintaining and understanding relationships. Individuals with ASD display atypical
behavioral adjustment to social contexts, as well as problems making friends and initiating a
conversation or keeping one going. All these abilities significantly impact their ability to construct
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a social identity and define their personal identity relative to
social groups (social identity theory; Tajfel and Turner, 1979).
In the typically developing (TD) population, social identities
are forged through validating and consensual social interactions.
The social communication and adjustment difficulties that
characterize individuals with ASD may therefore interfere with
their development of social identities through social interaction.
They may hinder their sharing of experiences with members
of the different groups to which they belong, their elaboration
of psychosocial connections to these groups, and the degree
to which individuals with ASD feel included as full group
members. Social identity has attracted very little research interest,
even though it is related to mental health and may be a
protective mechanism, as recently demonstrated by Cooper et al.
(2017). Autobiographical memory (AM) may provide a means
of investigating social identity markers that are closely related to
ToM and social skills (Perner and Ruffman, 1995; Welch-Ross,
1997). In particular, analyzing narratives production may yield
information on social positioning within a specific group, and
within and outside the family, with reference to social identities.

AM includes long-term memory of general personal
knowledge or facts (i.e., semantic AM) and specific events
related to individuals’ own lives (i.e., episodic AM). This episodic
component allows individuals to remember past experiences
(i.e., episodic autobiographical memories) and also to imagine
possible future experiences (i.e., episodic future thinking;
Tulving, 1985). Both episodic memories and future thinking
involve autonoetic consciousness, namely the ability to project
states of self into time. Autobiographical information about
the past and the projection into the future allows individuals
to retain a sense of being a coherent person throughout their
lifetime and to update their self-identity while maintaining
continuity (Conway, 2005). Thence, maintaining self or identity
is one of AM’s three main functions, along with directive and
social processes (Bluck and Alea, 2002).

The directive function consists in using past experiences
to guide present and future thoughts, actions, and behaviors
(Baddeley, 1988; Bluck et al., 2005; Williams et al., 2008), and
to solve problems. It is also involved in ToM, that is, the
understanding of others’ inner world, and thence the prediction
of their future behavior (Robinson and Swanson, 1990). The
social function is the third essential role of AM (Neisser, 1988).
AM makes it easier for individuals to initiate, develop, and
maintain social interactions and relations through conversation
(Pillemer, 1998; Nelson, 2003; Bluck et al., 2005). Sharing
personal experience and knowledge facilitates understanding and
empathy in social interactions (Alea and Bluck, 2003). Past
experiences provide the information needed to better attribute
and understand the emotions and feelings of others. Through
self-disclosure processes, AM allows very close relationships to
be developed with people who share memories or provide the
listener with information about oneself if someone was not
present at the event (Laurenceau et al., 1998; Alea and Bluck,
2007). AM can be interpreted as an individual memory, but may
extend to collective memory, in the case of an event that people
experienced together. When this collective memory is shared
with family, friends or acquaintances, it can create or maintain a

social network. By the same token, a social network can calibrate
the contents of individual memory (Halbwachs, 1925).

Among the few studies to have explored self-related AM
in ASD, several have focused on personal autobiographical
knowledge (i.e., physical, moral, sociocultural, and
psychological). This semantic component of AM seems to
be preserved in adults with ASD (Goddard et al., 2007; Tanweer
et al., 2010; Crane et al., 2012; Zamoscik et al., 2016), but not
in children with ASD (Bruck et al., 2007; Goddard et al., 2014).
More specifically, semantic knowledge related to the concept
of the psychological self is impaired, whereas that related to
the physical self is preserved (Bruck et al., 2007; Bon et al.,
2012; Brown et al., 2012; Goddard et al., 2014; Robinson et al.,
2016). This pattern may be due to delayed development of
identity (Lind, 2010). In their longitudinal study, Bon et al.
(2012) observed a gradual forgetting of personal knowledge,
suggesting a semantization or consolidation impairment that
may stem from diminished rehearsal associated with impaired
social interactions. A study revealed that individuals with high
autistic traits had a less clear self-concept, related to a reduced
ability to make meaning of important past life events (Berna
et al., 2016).

The episodic component of AM (i.e., focused on personal
events) is impaired in ASD, with reduced retrieval, specificity,
elaboration and episodic coherence, and a decrease in details,
particularly narrative, perceptual, emotional and cognitive ones
(Bruck et al., 2007; Goldman, 2008; Brown et al., 2012; Lind
et al., 2014; Anger et al., 2019), affecting both past memories
and projections into the future (Crane et al., 2010; Lind
and Bowler, 2010; Terrett et al., 2013; Marini et al., 2019).
The lack of contextual details and access to information also
contributes to the aberrant formation of a sense of identity.
These impairments are linked to a decrease in self-experience,
use of the self as an efficient organization system memory, and
labeling of information as being related to the self (Millward et al.,
2000; Goddard et al., 2007; Crane et al., 2010; Coutelle et al.,
2020). Studies in ASD report poorer mentalization and social
functioning abilities, especially among individuals with more
severe autistic traits, in line with difficulty recalling self-relevant
events (Lombardo et al., 2007; Henderson et al., 2009). Moreover,
children with ASD fail to incorporate autobiographical details in
their narratives to promote shared memories in a social context
(Goldman, 2008). Individuals with ASD fail to grasp the value
of using memory as an object of social interaction. However, no
study has explored AM in ASD to investigate social positioning in
different groups. Moreover, AM has never been used as a vector
of social interaction within a care program intended to improve
social abilities.

Current Study
In this context, we conducted two studies of social identity
in ASD. Study 1 investigated social identity through the
autobiographical narratives of adolescents with ASD without
intellectual disabilities (10-19 years), compared with those of TD
adolescents. Adolescence is a crucial period for social identity.
We predicted that discourse would be more self-centered,
with a less adequate narrative structure, less social inclusion,
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and more self-references, in the ASD group than in the TD
group. Study 2 reinvestigated our results in a novel cognitive
remediation program targeting AM in three adolescents with
ASD without intellectual disabilities, aged 12, 16, and 17 years.
We predicted that the remediation would positively impact
their social autobiographical narratives. Individual sessions
offered personalized follow-up after an initial assessment, and
group sessions targeted shared memory. We predicted that the
adolescents with ASD would have a better social identity process
at the end of the program, extending beyond the family to a
wider circle.

STUDY 1: AUTOBIOGRAPHICAL MEMORY
AND SOCIAL IDENTITY

Introduction
The self can be understood through the groups with which
individuals identify themselves (Tajfel and Turner, 1979). The
social self approach is based on social identity theory: intra- and
intergroup behaviors vary according to how the members of one
group perceive themselves in relation to other groups. It also
refers to self-categorization: how individuals perceive themselves
and others as a group and the consequences of these perceptions
(Hornsey, 2008). The self also has an interpersonal dimension,
modulated by interactions built in part by contrast with others
and others shape identity (Baumeister, 2011).

Turner and Reynolds (2011) postulated that there are three
abstraction levels in self-categorization theory. The lowest
level corresponds to the personal self (i.e., intrapersonal level;
individual and personal characteristics with no reference to
others). The next level concerns the social self, at an interpersonal
(i.e., “I am a unique individual compared with others”) or
intergroup (i.e., “I define myself as the member of one group
relative to another group”) level. The highest level of abstraction
corresponds to the notion of “we are humans vs. animals or
other non-humans.” The social self level can be divided into three
categories: egocentric, intracentric, and allocentric. Egocentric
is when the speaker is present but not included in a social
group (self-reference; e.g., “I went to the beach with my friend”).
Intracentric is when the speaker is included in a social group
(inclusive reference; e.g., “We went to the beach with my friend”).
Allocentric is when the speaker is not present and not included
in a social group (reference to others; e.g., “My friend went to
the beach”).

Children with ASD produced fewer self-statements to define
themselves, usingmore abstract, less specific, and less social terms
than their TD peers (Lee and Hobson, 1998; Tanweer et al., 2010;
Jackson et al., 2012). Coutelle et al. (2020) showed that adults with
ASD exhibit reduced clarity of self-concept, compared with TD
adults. They experienced their AM with a lower social binding
function and more for the purpose of self-understanding. Adults
with ASD reported difficulty attributing internal mental states
both to themselves (i.e., introspection) and to others (i.e., ToM;
Perner et al., 1989; Williams and Happé, 2009). Robinson et al.
(2016) also described introspection andmentalizing impairments
in a sample of children with ASD, who displayed less knowledge

about others’ internal mental states than TD participants did.
Individuals with ASD assumed that someone close to them has a
better perception of their own behavior than they do themselves
(Robinson et al., 2016).

In a meta-analysis about narratives produced by high-
functioning children with ASD, Baixauli et al. (2016) reported
poorer narrative performances for children with ASD than
for TD, with ambiguous use of pronouns. As we saw earlier,
conversational narratives—particularly AM narratives—play a
crucial role in the sharing of experiences and the development
of social relationships (Klitzing et al., 2007). AM is linked to
social interaction, enabling individuals to establish and maintain
social ties (Bluck et al., 2005) and facilitating social inclusion.
Moreover, how we perceive ourselves in memory depends in
part on the interactions we have with others (Wilbers et al.,
2012). Finally, given the bidirectional relationship between the
self and AM, it is speculated that these difficulties subtend
the reduced impact of AM’s social function in ASD and
contribute to social impairment. We therefore investigated
how the social self is reflected in AM narration and how
individuals with ASD categorize themselves within the different
social spheres.

Material and Methods
Participants
We recruited 13 adolescents (11 males) with ASD, and 13
matched TD participants (11 males), aged 10-19 years, from
local schools. Intellectual abilities were estimated with the
Wechsler Intelligence Scale for Children-4th Edition (WISC-
IV; Wechsler, 2003) or the Wechsler Adult Intelligence Scale-
4th Edition (WAIS-IV; Wechsler, 2008). The two groups did
not differ on either age, verbal comprehension index (VCI),
perceptual reasoning index (PRI), working memory index, or
processing speed index, which were compared using the Mann-
WhitneyU test (Table 1). The VCI and PRI, calculated according
to performances on WISC-IV or WAIS-IV subtests, allowed
us to ensure that participants had no general impairment of
language comprehension or perceptual abilities. However, as
expected, the ASD group differed from the TD group on all
autism-spectrum quotient scores (AQ; Baron-Cohen et al., 2001)
(from p = 0.003 to p < 0.0001). All participants with ASD
were recruited through an autism resource center in Caen
(France). Clinicians had previously diagnosed them according to
the Diagnostic and Statistical Manual of Mental Disorders, 5th
Edition (American Psychiatric Association, 2013), confirmed by
administering the Autism Diagnostic Interview-Revised (Rutter
et al., 2003) and/or the AutismDiagnostic Observation Schedule-
Generic (Lord et al., 2000). For all participants, exclusion criteria
were attention-deficit disorder with or without hyperactivity,
schizophrenia, history of head trauma with loss of consciousness,
recent or regular use of alcohol or drugs, chronic neurological
or endocrine disorder, medication use likely to interfere with
memory measures, and intellectual disabilities assessed with
the WISC-IV or WAIS-IV. The study was approved by three
committees: an ethics committee, a methodology committee,
and the French Data Protection Authority. A relevant ethics
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TABLE 1 | Median ages and cognitive data for the ASD and TD groups.

Age and cognitive data ASD group (n = 13) Median (range) TD group (n = 13) Median (range) U-value P-value

Age 16.5 (10.4–19.3) 14.8 (12.3–19.2) 66 0.35

IQ Full scale 98.0 (75.0–128.0) 105.0 (88.0–125.0) 72 0.54

VCI 111.0 (45.0–146.0) 106.0 (81.0–138.0) 80.5 0.86

PRI 97.0 (61.0–138.0) 102.0 (71.0–126.0) 75.5 0.66

WMI 98.5 (70.0–120.0) 97 (58.0–125.0) 83.5 0.98

PSI 86.5 (72.0–115.0) 100.0 (78.0–115.0) 63.5 0.29

AQ Total 31.0 (24.0–43.0) 11.0 (4.0–22.0) 0 <0.0001*

Social skills 7.5 (3.0–10.0) 2.0 (0.0–7.0) 7 <0.0001*

Communication skills 6.5 (5.0–9.0) 1.0 (0.0–4.0) 0 <0.0001*

Attention switching 8.0 (4.0–9.0) 2.0 (0.0–5.0) 2.5 <0.0001*

Attention to detail 7.5 (0.0–9.0) 2.0 (0.0–7.0) 26.5 0.003*

Imagination 6.0 (2.0–9.0) 2.0 (0.0–8.0) 27 0.003*

ASD, participants with autism spectrum disorder; TD, typically developing participants; IQ, intelligence quotient; VCI, Verbal Comprehension Index; PRI, Perceptual Reasoning Index;

WMI, Working Memory Index; PSI, Processing Speed Index; AQ, autism-spectrum quotient. *In bold: Significant differences were observed between the ASD and TD groups, p < 0.05.

committee approved the study (N◦. ID RCB: 2014-A00481-46),
and all the participants and their parents provided their written
consent, in line with committee guidelines.

Procedure
In the present study, we used the “From Past to Future Task”
already described in a previous publication (Anger et al., 2019),
which explores specific past personal events and future thinking
for the day before (recent past), last vacation (remote past),
next day (near future) and upcoming vacation (distant future).
Each participant is asked to produce descriptions of memories
or projections with as many details as possible, focusing on the
past (i.e., one event that happened yesterday and one last summer
vacation; “Can you remember something that happened to you
yesterday/last summer vacation? I want you to recall it with
plenty of details as if you were reliving this event, and your
description has to allow me to imagine this event too”) and
the future (i.e., one event that could happen tomorrow and one
next summer vacation; “Can you imagine what you might do
tomorrow/next summer vacation, either something planned or
something completely new, but I want you to imagine what could
happen with plenty of details as if you were living this event,
and your description has to allow me to imagine this event”). All
productions were recorded and manually transcribed (including
language mistakes, repeats, and interjections). Only free recall
was studied here.

We used an original coding system to explore social identity
in autobiographical productions, based on self-categorization
theory (Turner and Reynolds, 2011). Free recalls were divided
into clauses (one clause per conjugated verb). Each clause was
segmented into functional elements, excluding metacognitive
items and repeats. A functional element is a set of words
articulated around a verbal core that has a particular function
in the sentence. We therefore identified the subject + verb (one
element), and the circumstantial complements of place, time
and manner. All the events were counted, and a score was
attributed to each clause according to the number of segments.

This coding was intended to allow us to investigate (1) social
position in autobiographical narrative (personal, social or neutral
references), (2) social context (family or extended circle), and
(3) social references in social narratives (self-references, inclusive
references, and references to others).

For social position, each clause was thus assigned to one of
three categories: personal (i.e., relating solely to the participant),
social (i.e., relating to other people, with or without the
participant), or neutral (relating to no one). For social context,
clauses were assigned to either family circle (references to parents,
siblings, etc.) or extended circle (references to close friends,
acquaintances, neighbors, etc.). Finally, for social inclusion in
narratives, clauses were assigned to self-references (participant
present, but not included in the social group; e.g., “me and
her”), inclusive references (participant present and included in the
group; e.g., “we”), or references to others (participant not present
and not included in the group; e.g., “him”) (Figure 1). After each
event, we asked for details about the event, including who was
present, in order to assign the correct social category.

For example: “Last night/, I watched/ a movie/ on the couch/
with my cousin” would be scored 5 (five segments or functional
elements), and classified as social (event related to other people),
family circle (cousin), and self-reference (“I” and “my cousin”).
Some sentences might fall into more than one category, in which
case the total score would have to be divided between these
categories. For example, “Last night/, I watched/ a movie/ on the
couch/ with my cousin and my friend” refers both to the family
circle (“cousin”) and the extended circle (“friend”). We would
therefore divide the score between the two categories [i.e., 2.5
for social, family circle, and self-reference (“I” and “my cousin”),
and 2.5 for social, extended circle, and self-reference (“I” and “my
friend”)]. All scores were converted into ratios, according to the
total number of segments.

All responses were coded by two raters who were blind
to participants’ diagnoses and the experiment’s hypotheses.
The raters were provided with short descriptions of each
type of scoring category, along with numerous examples of
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FIGURE 1 | Autobiographical memory coding.

responses that would be placed in each one. Raters were
instructed to choose the category they felt best reflected
each answer provided by participants. Some answers could be
placed in more than one category, on account of say their
ambiguity or brevity. Interrater reliability for the repartition
into the personal, social and neutral categories was Kappa
= 0.93, p < 0.001, representing very substantial agreement
(Landis and Koch, 1977). Any disagreements were resolved
by discussion.

Statistical Analyses
Statistical analyses were conducted using Statistica software.
Our data did not follow a normal distribution (Shapiro-
Wilk, p < 0.05), so given the size of our sample, we ran
non-parametric analyses. Spearman correlations between age
and all scores for each group did not reveal any significant
difference, except for neutral clauses in the TD group (r
= 0.65; p = 0.02). We used Mann-Whitney U tests to
assess between-group differences. Within-group comparisons
were calculated using Friedman’s test, and post-hoc tests with
Wilcoxon’s test. We calculated Spearman correlations between
AQ score (total) and AM scores in the whole group. We also
calculated effect sizes (η2, Kendall’s W or r, depending on which
test was used) adapted for non-parametric data (Fritz et al.,
2012).

Results
All raw scores are presented in Supplementary Table 1. The
ASD group produced significantly more segments than the TD
group (U = 44, p = 0.04, η

2
= 0.17). Between-group analyses

of each of the three categories (neutral, personal, and social) did
not reveal any significant differences in accuracy (see Table 2).
However, we observed a significant difference for the social
context focused on the extended circle, where the ASD group
produced fewer references than the TD group (U = 26, p =

0.03, η2
= 0.35). Social references also differed from one group

to another, as participants with ASD produced significantly
fewer self-references (U = 25, p = 0.002, η

2
= 0.36) and more

references to others (U = 43.5, p = 0.04, η
2
= 0.17) than

TD. When we considered the two social contexts separately, we
observed these performance patterns for references to others in
the family circle (U = 49, p= 0.04, η2

= 0.13), and self-references
in the extended circle (U = 34, p = 0.009, η2

= 0.26). The ASD
group also produced fewer inclusive references associated with
the extended circle (U = 33, p= 0.008, η2

= 0.27).
We conducted within-group analyses to compare productions

within each category. Friedman analyses revealed significant
differences for the distribution of segments, but only in the TD
group, χ2(2) = 12.52, p < 0.001, W = 0.54, where participants
produced more social references than neutral ones (z = 3.18,
p= 0.001, r= 0.89). Concerning social context, participants with
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TABLE 2 | Median (Range) scores on social references, social context, and social positioning for participants’ narratives.

Category Variables ASD (n = 13) Median (range) TD (n = 13) Median (range) U-value p-value

Total number 112 (29–233) 53 (32–161) 44 0.04*

Distribution Neutral 0.17 (0.06–0.39) 0.19 (0–0.33) 77 0.72

Personal 0.33 (0.02–0.67) 0.34 (0.3–0.62) 79 0.80

Social 0.52 (0.06–0.84) 0.5 (0.19–0.80) 79.5 0.82

Social context Family circle 0.29 (0–0.78) 0.1 (0–0.61) 62 0.26

Extended circle 0.09 (0–0.84) 0.26 (0.10–0.72) 41 0.03*

Social references Self-references 0.03 (0–0.27) 0.13 (0.03–0.37) 25 0.002*

Inclusive references 0.20 (0–0.72) 0.26 (0.06–0.43) 69 0.44

References to others 0.11 (0–0.37) 0.02 (0–0.25) 43.5 0.04*

Social references in family circle Self-references 0 (0–0.25) 0 (0–0.31) 96 0.64

Inclusive references 0.12 (0–0.55) 0.05 (0–0.27) 65 0.32

References to others 0.04 (0–0.27) 0 (0–0.21) 49 0.04*

Social references in extended circle Self-references 0.01 (0–0.11) 0.08 (0–0.20) 34 0.009*

Inclusive references 0.01 (0–0.72) 0.13 (0.03–0.42) 33 0.008*

References to others 0.06 (0–0.19) 0.02 (0–0.22) 48 0.06

ASD, participants with autism spectrum disorder; TD, typically developing participants. * In bold: Significant differences were observed between the ASD and TD groups, p < 0.05.

ASD produced more references associated with the family circle
than with the extended circle (z = 2.12, p = 0.03, r = 0.59).
We also observed a different distribution of social references
in each group [ASD: χ

2(2) = 7.84, p = 0.02, W = 0.30; TD:
χ
2(2) = 13.69, p = 0.001, W = 0.53]. Participants with ASD

produced more self-references and references to others than
inclusive references (respectively, z = 2.75, p = 0.006, r = 0.76;
z = 2.51, p = 0.01, r = 0.70), whereas TD participants produced
more self-references and inclusive references than references to
others (respectively, z = 2.06, p = 0.04, r = 0.57; z = 3.18,
p = 0.001, r = 0.88). More precisely, and focusing on family
circle, Friedman analyses revealed a different distribution for the
participants with ASD [χ2(2) = 8.97, p = 0.01, W = 0.34] who
produced fewer self-references than either inclusive references or
references to others (respectively, z= 2.55, p= 0.01, r= 0.71; z=
2.10, p = 0.03, r = 0.58). Finally, concerning the extended circle,
distribution was different for each group [ASD: χ2(2) = 9.26, p
= 0.01, W = 0.35; TD: χ2(2) = 8.65, p = 0.01, W = 0.36]. The
ASD group made fewer self-references than references to others
(z = 2.31, p = 0.02, r = 0.64), and the TD group made more
inclusive references than references to others (z= 2.98, p= 0.003,
r= 0.83).

We found negative correlations in the whole group between
the AQ score (total) and self-references in social circle (r=−0.60,
p < 0.05), self-references in the extended circle (r = −0.58, p <

0.05), and inclusive references in the extended circle (r = −0.40,
p < 0.05).

Discussion
In this first study, we investigated social identity through the
autobiographical narratives of adolescents with ASD compared
with TD, and explored how participants categorized themselves
within the different social spheres. First, the distribution of
narratives showed a predominance of social references in the
TD group, but not in the ASD group. Moreover, participants

with ASD associated themselves less with others (self-references)
in their narratives, and made more references to others only,
compared with TD adolescents. When we considered social
circles, the main results revealed that narratives produced by
the ASD group focused less on the extended social circle
(e.g., friends, acquaintances) than TD narratives did. Their
descriptions focused less on inclusive and self-references than TD
narratives did. In other words, they produced fewer references in
which they associated themselves with someone else when they
reported extended circle memories. Furthermore, the decrease of
self-references and inclusive references, especially in the extended
circle, were associated with high autistic traits.

Narrative Distribution
The ASD group produced more autobiographical narratives
than the TD group did. Goldman and DeNigris (2015) showed
that the amount and length of discourse between children with
ASD and their parents about past events did not differ from
those of TD families. A meta-analysis highlighted differences
in narrative coherence and cohesive adequacy, with ASD
participants producing less causally connected narratives than
those of a comparison group (Baixauli et al., 2016). Children with
ASD incorporate fewer essential elements when freely recalling
organized events (McCrory et al., 2007), and produce more
disorganized or irrelevant responses (Losh and Capps, 2003).

No significant difference was found between the two groups
on the distribution of content (neutral, personal, or social).
However, the distribution varied across groups, with more
social references (allocentric) in the TD group. Participants with
ASD seemed to have no preference for social content in their
narratives. This result is consistent with the social difficulties that
characterize autism, and with a previous study that reported less
socially salient content in the memories of participants with ASD
(McCrory et al., 2007).
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When we looked as social circle, we found that the ASD
narratives focused less on the extended social circle (e.g.,
friends, acquaintances) than TD narratives did. Within the ASD
group, the narratives were more about the family circle than
the extended circle, but there was no such difference in the
proportions of TD narratives. Social difficulties in ASD make it
hard for individuals to interact with people other than family
members. Individuals with autism experience difficulties in their
social relationships, which are exacerbated during adolescence.
This is a period when these relationships are particularly
important, and they require far more complex skills than in
childhood. People with ASD are fully aware of their difficulties,
particularly communication and social interactions, and what
they can entail (social rejection, mockery, etc.) (Ke et al.,
2018). They generally find it hard making friends and initiating
interactions. This has an impact on their autobiographical
narratives, which contain fewer references to the extended social
circle. A recent study among the adult siblings of individuals with
ASD found that aloofness negatively predicted AM specificity
(McDonnell and Nuttall, 2018). Aloofness characterizes social
disengagement, and may explain the lack of interest in friends
or difficulty engaging in socially appropriate interactions in ASD,
and thus the paucity of references to extended social circle.
Difficulties in social interaction, verbal communication, and
socialization disrupt the elaboration and consolidation of these
memories (Goddard et al., 2007; Bon et al., 2012).

Self-categorization
Concerning social references (self-references, inclusive
references, and references to others), the narratives produced
by the ASD group contained fewer self-references (egocentric)
and more references to others (allocentric) than those produced
by the TD group. Regarding the results as a whole, references
to others predominated over other positions involving oneself
in the ASD group (self-reference and inclusive reference).
The opposite pattern was observed among TD participants,
as they produced more inclusive references (intracentric).
Meta-analysis results also revealed significant differences in
the use of referential mechanisms by individuals with ASD,
with a greater number of ambiguous pronouns (Baixauli et al.,
2016). The predominant use of allocentric discourse was in
line with the study by Lind and Bowler (2010), who described
a greater “spectator” perspective in this population relative
to a comparison group. Millward et al. (2000) also reported
better recall of information about others than about self among
participants with ASD. Research has also highlighted reduced
memory for actions performed by the self than for actions
performed by others (Russell and Jarrold, 1999; Russell and Hill,
2001; Robinson et al., 2016). However, recent data are more
nuanced. In three experiments, individuals with autism exhibited
a self-reference effect similar to that of a comparison group
(Lind et al., 2019). Self-reference effect refers to the memory
advantage for encoding self-relevant information. These results
argue in favor of preserved self-awareness in autism. Our data do
not contradict this notion, as we showed that participants with
ASD provided a large number of autobiographical productions.
However, we go beyond this by showing that the position in

social memories may be different from that observed for the TD
adolescents, as the ASD group preferred to refer to others when
recalling personal memories.

When we focused on social circles, we also observed this
predominance of references to others in the ASD group both for
the family and the extended circle. The distribution was more
balanced in the TD group, with more inclusive references when
considering the extended circle. Participants with ASD were
less conscious of being themselves in relationships with others
(Neisser, 1988; Hobson, 1990; Tomasello, 1995), especially in
the extended social circle where ASD participants integrated less
themselves with others. They described limited social interaction
and provided less relevant information about themselves in
relation to these social experiences. Representations of the self
with others therefore seem vulnerable. The self appears to be
incoherent and hinders the creation of a coherent mental picture
of oneself (Cashin, 2005; Bowler et al., 2008, 2011) in line with
the weak central coherence theory (Happé and Frith, 2006). Self-
awareness appears to be disrupted in ASD (Frith, 1989; Hobson,
1990). The concept of self develops later, and adolescents with
ASD generally have a less developed sense of self than TD
adolescents (Jamison and Schuttler, 2015). This decrease in self-
references may contribute to reduced mental capacity and social
functioning, and high autistic traits (Henderson et al., 2009). We
also observed that this result was associated with more severe
autistic traits. Self-categorization difficulties may also contribute
to the atypical specification of AMs and more inefficient use of
the self as an effective memory organization principle (Goddard
et al., 2017). Beyond that, disruptions in social relations and
communication limit the possibilities for social engagement, and
thus the opportunities to acquire psychological knowledge about
oneself and others (Neisser, 1988; Hobson, 1990). Children with
ASD have difficulty incorporating elements of discourse that
promote the sharing of memories in a social context, and do not
grasp the value of using memory as an object of social interaction
(Goldman, 2008).

Overall, our results demonstrate the value of using AM
to study social identity in autism, as well as the differences
of producing memories about the extended social circle and
integrating into a social group. In the light of these results, we
would expect working on AM in social skills training to extend
social and inclusive references.

STUDY 2: AM REHABILITATION

Introduction
AM events are produced in the context of social relationships,
primarily within the family, where communication may be
facilitated by shared memories (Goldman and DeNigris, 2015),
but also in the proximal social context, which includes people
with whom the child is in regular contact. Social interactions
within the family or with friends are critical moments where
individual memories are shared and where the past becomes
a collective construct (Pasupathi, 2001). AM is essential in
social interactions, as it supports conversation. It allows social
bonds to be developed, maintained, and improved, and collective
memories to be shared or co-constructed. AM also plays a role
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in empathy, improving the understanding of others through the
sharing of life events. In turn, this collaborative construction
improves sharing and social interactions, and contributes to
the development of identity. For these reasons, AM may be
an exciting tool for social rehabilitation programs, notably in
ASD where social difficulties are at the core of the disorder
(American Psychiatric Association, 2013). In their review, Fivush
et al. (2006) found that children whose parents engaged in
elaborative reminiscing with them (i.e., asking many open-
ended, wh- questions such as when, who, what, and where) later
excelled in narration. Similarly, McCabe et al. (2017) described
an intervention with the parents of children with ASD about
the importance of personal narratives and recommendations for
improving narration. Recommendations included talking with
the children and asking them direct questions about events.
The authors showed that parents in the intervention group
provided significantly more elaboration in conversations with
their children than parents in the control condition.

To our knowledge, there are currently no AM rehabilitation
programs for children or for individuals with ASD. The only
ones that have been developed so far concern normal aging
(Chiang et al., 2010; Madore and Schacter, 2014), or psychiatric
(depression or schizophrenia; Raes et al., 2009; Neshat-Doost
et al., 2012; Ricarte et al., 2014; Hitchcock et al., 2017)
or neurodegenerative pathologies (Woods et al., 2005, 2012;
Lalanne and Piolino, 2013). There are benefits in most cases
except for neurodegenerative diseases where results are more
controversial and may result from the inevitable cognitive
degradation over time. Benefits concern anxiety, communication,
social interaction, orientation and general cognitive functioning,
as well as sense of identity and personal satisfaction (Haight
and Webster, 1995; Cotelli et al., 2012). Interventions have
positive effects on AM functioning, with a significant impact
on behavior, reducing depression in younger adults (Raes
et al., 2009) and enhancing social functioning, notably social
problem-solving (Leahy et al., 2018) in older ones. In the
present study, we developed a new intervention focusing
on social interactions through AM (SIAM). This program
aimed to improve conversational skills and, consequently, social
interactions and social identity in autism. It featured (1)
therapeutic education (Neshat-Doost et al., 2012), (2) induction
of episodic specificity by creating an image or a mental video of
the memory and remembering a maximum of details (Madore
and Schacter, 2014), (3) a recollection procedure based on
Conway’smodel of AM ranging from general personal knowledge
to more specific and detailed memories (Piolino, 2008), (4)
collective training and assessment of the richness of memories
by a peer (Chiang et al., 2010; Ricarte et al., 2014), (5) facilitation
and compensation techniques (Lalanne and Piolino, 2013) in line
with the task support hypothesis in ASD (Bowler et al., 2004),
and (6) personal work (homework, journal) (Neshat-Doost et al.,
2012; Ricarte et al., 2014). We also created tools (e.g., use of visual
cues and rekindling for impairment in memory retrieval and
access; Anger et al., 2019) to remediate other specific difficulties
in ASD (Table 4, Supplementary Table 2).

The development of this rehabilitation program took the
particular features of autism into account. It was administered

by a cognitive psychologist, assisted by another medical or
paramedical professional. This approach was similar to that used
in establishing social skills training groups, whose relevance is
now supported by several objective arguments (e.g., Baghdadli
et al., 2013). These programs provide explicit training in
social skills, based on widely used approaches (emotion, facial
recognition, eye contact, tone of voice, etc.) that are highly
relevant in ASD. The originality of the present study was that it
strengthened AM as an adapted ecological communication tool
and improved inclusion and social identity.

Material and Methods
Participants
Two male and one female participant with ASD (Nils, Sam and
Allison; names changed to preserve confidentiality) who had
been included in Study 1 were randomly selected to participate
in the SIAM pilot study, conducted at the autism resource center.
This intervention was carried out in the context of ongoing social
skills programs within the center.

Three participants with autism from Study 1 (Arthur, Steeve
and Will; names changed to preserve confidentiality) who were
not included in the rehabilitation program, were randomly
selected for a comparison follow-up. They were retested a year
later as part of their regular follow-up. Table 3 summarizes
participants ages and cognitive data.

Intervention
The experimental SIAM intervention consisted of 8 weekly 90-
min sessions. Participants were included for 4 months, with
8 weeks of the intervention program (and 2 additional weeks
for vacations). They underwent pre- (T1) and post-assessments
(T2) of AM, together with a general cognitive evaluation. The
pre-assessment was in fact the Study 1 assessment. Before the
beginning of the sessions, we met each family to present the

TABLE 3 | Mean ages and cognitive data for the three ASD participants included

in SIAM program (Allison, Nils and Sam) and for three ASD participants controls

(Arthur, Steeve and Will).

Ages and cognitive data Allison Nils Sam Arthur Steeve Will

Age 16.3 12.9 16.3 16.6 12.7 18.1

QI Full scale 96 108 75 78 97 120

VCI 108 130 114 84 96 120

PRI 96 92 61 72 94 138

WMI 103 85 70 94 109 120

PSI 78 106 76 78 93 72

AQ Total 27 24 30 28 32 34

Social skills 8 3 10 6 9 8

Communication skills 7 5 7 6 5 5

Attention switching 9 6 9 6 7 8

Attention to detail 1 8 0 4 6 7

Imagination 2 2 4 6 5 6

IQ, intelligence quotient; VCI, Verbal Comprehension Index; PRI, Perceptual Reasoning

Index; WMI, Working Memory Index; PSI, Processing Speed Index; AQ, autism-

spectrum quotient.
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FIGURE 2 | General procedure of the SIAM rehabilitation program.

TABLE 4 | Content of each session.

Session Individual sessions (30min) Collective sessions (1 h)

1 Therapeutic education on AM functioning (semantic component) Group rules and objectives

Getting to know each other (sharing personal knowledge)

2 Therapeutic education on AM functioning (episodic component) Familiarization with memory elements (what, where, who…)

3 Reminder of terms

Creating a mental map of AM

Adapting the content of memories to the interlocutor (roleplay)

4 Time perception and projection Organizing and planning a shared event (snack) together

5 Sharing an event (semistructured): encoding

6 General feedback on the snack (emotion, perceptions, continuity,

etc.)

Recall and confrontation of different points of view about the semistructured

event

7 Memory and temporality

Recollection cues

Sharing old memories

8 Assessment of the sessions and the material produced (memory box, etc.)

Identification of the other based on description

Assessment of knowledge about AM (game)

program and answered all their questions. The last appointment
allowed a debriefing. Figure 2 shows the general organization of
the intervention.

The program was rolled out by therapists who had training
and expertise in working with children with ASD. It comprised
eight individual and group sessions. Individual sessions featured
personalized exercises, while group sessions allowed personal
memories and knowledge to be shared, with a view to improving
social communication. The 30-min individual sessions were
conducted with a therapeutic education approach, and include
preparation for the next collective session. They gave participants
an opportunity to reformulate the previous group session and
focus on their difficulties. Each child was followed by the
same therapist throughout the intervention. Each group session
started with a “daily mood” supported by photos and names
of emotions, after which participants were given the theme of
the day’s session. Group sessions were designed to improve
participants’ narrative and conversational skills, by encouraging
them to share personal memories and knowledge, thus creating
common social interaction bonds. At the end of each session,
the therapists took stock of the content discussed during the
session. Participants were given assignments for the next session
(e.g., bringing an object and explaining how they came to
have it, writing down a memory, describing memories to the

family during the week, etc.). The contents of each session
are summarized in Table 4 (see also Supplementary Table 2

for detailed sessions). A workbook was created for each of
the participants, so that they would have a written record. It
included an overview of the sessions, a timeline of the sessions,
a summary of important points mentioned in each session,
tools addressed (AM map, key phrases, time representation,
schedule, etc.).

Statistical Analyses
We compared each participant’s scores with those of the group
in Study 1, and calculated z-scores. As the comparison group
consisted of 13 TD participants, we set the pathological threshold
at 2.179 (p < 0.05, two-sided). We also compared the changes
between T1 and T2 with a modified z-score derived from
Mellenbergh and van den Brink (1999), calculated according
to the following formula: (T1–T2)/standard deviation of the
comparison group.

Results
Results showed that Nils produced significantly more narratives
than the comparison group at T1 (Table 5). The samewas true for
Sam at T2. Allison produced more social references concerning
the family circle than the comparison group at T1 (Figure 3).
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TABLE 5 | Social reference, social context and social positioning scores for the three ASD participants included in SIAM program (Allison, Nils and Sam) and for three

ASD participants controls (Arthur, Steeve and Will).

Category Variables Allison Nils Sam Arthur Steeve Will TD (n = 13)

Median (range)

T1 T2 T1 T2 T1 T2 T1 T2 T1 T2 T1 T2

Total number 85 102 210* 144 55 167* 29 47 47 60 35 112 124 53 (32–161)

Distribution Neutral 0.06 0.11 0.07 0.19 0.38 0.13 0.17 0.40* 0.07 0.37 0.15 0.23 0.19 (0–0.33)

Personal 0.15 0.31 0.40 0.15 0.40 0.65 0.21 0.13 0.15 0.03 0.31 0.44 0.34 (0.3–0.62)

Social 0.79 0.57 0.54 0.65 0.22 0.23 0.62 0.47 0.78 0.6 0.54 0.33 0.5 (0.19–0.80)

Social context Family circle 0.70* 0.09 0.52 0.17 0.15 0.14 0.41 0.47 0.78* 0.34 0.29 0.26 0.1 (0–0.61)

Extended circle 0.09 0.49 0.02 0.48 0.07 0.09 0.21 0.00 0.00 0.26 0.24 0.07 0.26 (0.10–0.72)

Social references Self-reference 0.27 0.36 0.00 0.18 0.02 0.10 0.07 0.06 0.00 0.00 0.04 0.04 0.13 (0.03–0.37)

Inclusive reference 0.26 0.12 0.31 0.35 0.09 0.08 0.55* 0.30 0.55* 0.37 0.20 0.26 0.26 (0.06–0.43)

Reference to others 0.26* 0.10 0.23 0.12 0.11 0.05 0.00 0.11 0.23 0.23 0.30* 0.03 0.02 (0–0.25)

Social references in Family circle Self-reference 0.25 0.06 0.00 0.03 0.02 0.03 0.00 0.06 0.00 0.00 0.00 0.00 0 (0–0.31)

Inclusive reference 0.24 0.03 0.31 0.14 0.09 0.08 0.41* 0.30 0.55* 0.29 0.13 0.26 0.05 (0–0.27)

Reference to others 0.21* 0.00 0.21* 0.00 0.04 0.02 0.00 0.11 0.23* 0.06 0.17* 0.00 0 (0–0.21)

Social references in Extended circle Self-reference 0.02 0.30* 0.00 0.15 0.00 0.07 0.07 0.00 0.00 0.00 0.04 0.04 0.08 (0–0.20)

Inclusive reference 0.02 0.09 0.00 0.20 0.00 0.00 0.14 0.00 0.00 0.09 0.07 0.00 0.13 (0.03–0.42)

Reference to others 0.05 0.10 0.02 0.12 0.07 0.02 0.00 0.00 0.00 0.17 0.13 0.03 0.02 (0–0.22)

TD, typically developing participants; *In bold: p < 0.05 (−2.179 > z and z > 2.179), p-values refer to modified z score with standard deviation of the comparison group.

FIGURE 3 | Narratives associated with family circle (left) and extended circle

(right) produced during the first (T1) and second (T2) assessments. The red line

represents the pathological cut-off score (z = 2.179).

She also produced more references to others at T1, and trended
to report more self-references at T2 (z = 2.167). Regarding
narratives associated with the family circle, two participants
(Allison and Nils) produced more references to others at T1,
and these scores normalized at T2. Finally, Allison had a high
self-reference score for extended circle at T2 (Figure 4). The
other participants’ scores also increased, but remained within the
normal range.

Within-participants comparisons revealed an increase in the
total number of productions between T1 and T2 for Sam (z =

−2.89, p = 0.05), accompanied by a decrease in the proportion
of neutral ones (z = 2.69, p = 0.05). We observed a decrease
in social references concerning the family (z = 2.97, p = 0.05),

FIGURE 4 | Social references associated with the extended circle:

self-references (left), inclusive references (center), and references to others

(right) during the first (T1) and second (T2) assessments. The red line

represents the pathological cut-off score (z = 2.179).

but an increase in references concerning the extended circle for
both Allison (z = −2.27, p = 0.05) and Nils (z = −2.59, p =

0.05). There were significant decreases in references to others
in the family circle for both Allison (z = 3.51, p = 0.01) and
Nils (z = 3.45, p = 0.01). We observed more moderate decreases
in self-references (z = 2.03) and inclusive references (z = 2.01)
for Allison. For these two participants, self-references associated
with the extended circle significantly increased between T1 and
T2 (Allison: z=−4.28, p= 0.01; Nils: z=−2.37, p= 0.05).

Statistical analyses on controls revealed that at T1, Arthur
and Steeve produced significantly more inclusive references than
the comparison group, especially in family circle (Table 5). Will
and Steeve provided more references to others in family circle,
extended to the whole social circle only for Will. In addition,
Steeve had a high family circle narrative score. All scores at T2
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were similar to the comparison group except for an increase in
neutral proportion of narratives for Arthur.

Within comparisons between T1 and T2 showed an increase
in the number of neutral narratives for Arthur and Steeve (z =
−2.43; z=−3.20, p= 0.05). A decrease in reference to others was
observed for Will concerning the whole social domain (z = 3.19,
p = 0.05) and the family circle (z = 2.81, p = 0.05). Steeve also
showed a decrease in reference to others (z= 2.92, p= 0.05) and
inclusive references (z = 2.51, p = 0.05) associated with family
circle, between T1 and T2.

Qualitative Observations
Clinical observations showed that all three adolescents improved
their social recall of memories, reporting more detailed and
appropriate events. Social interactions were facilitated: they
spontaneously asked for more details about a memory recounted
by a peer, one of them increasingly took the initiative in
interactions, not hesitating to help the others or bring them
back into the discussion to obtain more information. They
enjoyed sharing memories together, and the families confirmed
this impression. Both the adolescents and their parents expressed
positive opinions during the family debriefing meeting. The
therapists observed active cooperation and engagement of
teenagers in each session.

Discussion
Three participants participated in an original rehabilitation
program focusing on AM. Preliminary results showed that
narratives produced during pre- and post-rehabilitation
assessments were distributed in the same way as in the TD
group. However, other scores changed. One of the adolescents
with ASD provided more social references to the family in T1,
that normalized after rehabilitation and the two others increased
their references to the extended circle. These two adolescents
provided more self-references concerning the extended circle
after rehabilitation. This may have reflected a social openness that
went beyond the family framework, with productions including
more people. We also showed with three ASD participants who
did not follow our intervention, limited changes after 1 year
concerning the narratives on the social spheres.

These initial results appear to support the relevance of this
approach. More broadly, we noted the value of the referring
therapists, and both the individual and group sessions. The
individual sessions allowed for personalized work and provided
an opportunity to discuss with the therapist, while the group
sessions focused on sharing memories that reinforced social
interactions. The sharing of memories in a small ASD group
could be the key to taking charge of social identity through AM.

The social communication difficulties observed in individuals
with ASD may result from a disability to interact with peers
and/or a lack of desire to do so, with the social criterion
being seen as less important (Russell and Jarrold, 1999; Lind
and Bowler, 2009). These disabilities may be consistent with
insufficient appreciation of the basic communication rules, such
as exchanges of autobiographical events. AM is consolidated
through the act of storytelling in social relationships, and
is regulated by communication rules. It is constructed from

experiences of events, but is consolidated and reshaped through
interactions with others. AM facilitates social engagement
through shared memories, and is enhanced by sharing narrative
construction and exchanging memories with others (Nelson
and Fivush, 2004). We can assume that working on AM has
repercussions on personal and social identity by reinforcing the
continuity of individuals’ identity over time, and thus the self ’s
cohesion (Ricarte et al., 2014).

These observations support our hypotheses concerning the
benefits of collective involvement and the importance of shared
memory mechanisms. They lead us to propose adjustments to
current therapies, particularly concerning parental involvement,
in order to foster exchanges within the family first, then
with an extended social circle to help construct this shared
memory (McCabe et al., 2017). Production of AMs occurs
in social relationships, primarily within the family, where
social relationships are strong and many shared memories
are formed (Goldman and DeNigris, 2015). The parents of
children with ASD use specific strategies (e.g., more direct
questions, more corrections) to trigger exchanges with their
children, in order to overcome the difficulties they encounter and
improve their children’s participation (Goldman and DeNigris,
2015). Compared with social skills training groups, the present
project’s originality lay in the fact that it relied on personalized
and ecological material, namely AMs. This approach allowed
participants to gain a better understanding of their personal
identity and relations with others through the sharing of
memories, and by so doing helped them to develop and reinforce
their social identity and integration.

Although these results are only preliminary, they are also
encouraging. They confirm the value of memory as a vector
of social interactions. The present study also highlighted the
usefulness of combining several methods, such as individual
and collective sessions, therapeutic education, roleplay, etc. It
is now important to extend this program to other children and
to evaluate the specificity of the intervention. The next step
following this pilot study will be to compare its results with those
obtained with other therapies such as social skills training. This
has a broader social objective, as groups contain larger numbers
of participants, and there are no individual and personalized
sessions. However, they are led by one or more therapists and
include roleplay and numerous verbal interactions.

GENERAL DISCUSSION

AM enables the construction and maintenance of a sense of
identity and continuity over time (Tulving, 1985). It is key to
social interactions, enabling the development and maintenance
of social ties, and contributes to the sharing and co-construction
of collective memory. AM in autism is more fragmented, making
access to personal events more complicated, with a decrease in
phenomenological richness associated with limited social skills
(Losh and Capps, 2003; Goddard et al., 2014). These difficulties
have repercussions on memory consolidation. Even if AM does
not lie at the core of ASD, it appears to be a relevant object
of study, and can be used to assess other skills such as identity
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and social integration. AM is a relevant and ecological target
for rehabilitation, allowing therapists to work not just on the
functioning of AM itself, but also more broadly on wider
functions such as social, directive, and identity functions.

Our two studies yielded new findings on social positioning
in the autobiographical narratives of individuals with ASD,
the value of AM as a vector of social interaction, and how
it can be used in a rehabilitation program. We showed that
ASD narratives focus more on the family than on extended
social spheres, compared with TD narratives. ASD participants
included themselves less in the social group in their descriptions
and produced more references to others than TD adolescents
did; in others words, adolescents with ASD were less egocentric
and more allocentric. This tendency to focus narratives on the
family can be regarded as a peculiarity of autism that does not
necessarily require remediation if individuals do not express a
specific complaint. Our rehabilitation program was not intended
to directly encourage participants to interact with people outside
their family circle. However, post-test AM results showed that
promoting interactions using AM did indeed extend the social
circle to include non-family members. In a natural way, the
program increased extra-family narrative references by the two
youngest adolescents, who produced more social integration
markers. We also qualitatively noted more frequent initiative-
taking in interactions. At a more “human” level, participants and
their parents reported a sense of well-being during the sessions,
with genuine motivation and compliance. The participants
particularly appreciated the opportunity to talk and exchange in
a small group.

Impaired social references in autobiographical narratives can
impact the self-awareness and psychological self-representation
of individuals with ASD (Frith, 1989; Hobson, 1990; Lee et al.,
1994; Millward et al., 2000; Lind, 2010). They may contribute
to difficulty recalling social memories related to information
about the self (Millward et al., 2000; Henderson et al., 2009;
McDonnell et al., 2017) or to a limited vocabulary for describing
internal states (Bang et al., 2013; Lind et al., 2014). These
modifications may make the processes that organize information
in memory less effective (Goddard et al., 2017), thus impacting
self-understanding and awareness of one’s own experiences, and
ultimately contributing to the self ’s dissociation from AM.

Events we experience are integrated and organized around
internal information. They are adjusted according to our
previous experiences and involve the working self (Conway and
Pleydell-Pearce, 2000). Memory recollection with a feeling of
reliving emerges from the coherence of the present self with the
past self, making it possible to relive perceptual-sensory details
(Baker-Ward et al., 1997; Ornstein et al., 1998). Thus, impaired
narrative references to the social context hinder the retrieval of
autobiographical events and may explain the difficulties found
in autism.

Other studies report memories with less socially salient
content (McCrory et al., 2007) and fewer elements associated
with personal meaning (Goldman, 2008). Adolescents with ASD
appear to compensate for these difficulties in AM for events by
preferentially relying on their semantic knowledge. Providing
visual aids or giving them more time allows them to adjust
their retrieval and reconstruct a more adequate representation of

memory (Bruck et al., 2007; Goldman, 2008; Crane et al., 2010;
Bon et al., 2012; Brown et al., 2012; Terrett et al., 2013; Goddard
et al., 2014; Lind et al., 2014; Anger et al., 2019). We designed our
rehabilitation program accordingly.

These difficulties related to the self presumably contribute
to decreased mentalization and social functioning capacity,
especially concerning people outside the family circle. These
disruptions in access to information in long-term memory
could also be related to executive dysfunction (Boucher, 2007).
AM is correlated with executive functions in children with
ASD (Dalgleish et al., 2007; McCrory et al., 2007; Maister
et al., 2013; Goddard et al., 2014), and more specifically with
the ability to integrate and organize information in memory,
mental flexibility, and verbal fluency (Maister et al., 2013;
Goddard et al., 2014). We highlighted that decreased egocentric
and intracentric references were related to high autistic traits,
confirming Ciaramelli et al. (2018) results. They found that
AM difficulties are also associated to the severity of ASD
symptoms and ToM deficits. Impaired ToM, recognition of one’s
psychological states, and self-understanding, may all impact the
narration of episodic events (Losh and Capps, 2003; Goldman,
2008; McCabe et al., 2013; Kristen et al., 2014). Indeed, these
two skills shared both cerebral (Spreng et al., 2009) and cognitive
similarities (Buckner and Carroll, 2007; Hassabis and Maguire,
2007). Further studies are needed to interpret this atypical
functioning in an integrative way, in relation to the different
cognitive theories of autism, such as defects in ToM, executive
dysfunction, and weak central coherence.

We report promising results, but given the very limited sample
size, they need to be replicated with a larger cohort before they
can be generalized. The rehabilitation program also needs to
be tested among other adolescents, with a comparison group
receiving another form of rehabilitation involving a therapist
(usual care or, if possible, social skills training). This would allow
us to evaluate more precisely the added value of using AM to
enhance social integration. Finally, linking these profiles to an
exploration of other cognitive functions would also be relevant,
as it would shed light on AM functioning and, more broadly, on
social integration difficulties in autism.
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The coherence of autobiographical memories plays an important role in psychological

well-being, as borne out by recent studies. This study aimed to advance this

understanding by assessing whether coherence predicted depressive symptoms over

time in adults. Further, it aimed to specify mediators through which this association

might occur, namely psychological resources of self-esteem self-efficacy, meaning in

life, and optimism. A sample of 160 participants (M age = 26.4, SD = 3.2, 58.1%

women) completed surveys at three time-points spaced 1 week apart. The surveys

contained measures of the perceived coherence of life stories and autobiographical

memories, psychological resources, and depressive symptoms. The results of a path

analysis model, controlling for depressive symptoms at baseline, indicated that perceived

causal coherence was the only unique predictor of later depressive symptoms, and that

this occurred through positive self-concept, represented by self-esteem and self-efficacy.

Limitations of the study include no examination of cultural background as a moderating

factor and the short time-intervals. Overall, the findings provide further evidence that

the perception of how events have unfolded and impacted on one’s life and sense

of self is particularly important in mitigating depressive symptoms. It extends on our

understanding by showing this occurs through changes in self-concept.

Keywords: narrative coherence, autobiographical coherence, autobiographical memory, self-concept, depressive

symptoms, self-efficacy, self-esteem

INTRODUCTION

Narrative identity refers to the evolving story about one’s life and self that is constructed through
the comprehension of one’s personal experiences. This involves an implicit or explicit process
of connecting and integrating personal past experiences (autobiographical memory) to create
unity and continuity. These experiences can encompass specific events, recurring or generalized
events, and life periods or “chapters.” Fundamental to the integration of experiences is the
ability to form coherent accounts of these experiences across one’s life. Indeed, coherency in
autobiographical thinking is suggested to be a crucial component in developing and maintaining
self-identity (Habermas and Bluck, 2000; Adler et al., 2015). As suggested by Habermas and Bluck
(2000), this includes knowing when experiences occurred in time (temporal coherence), the causal
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relationships between them and how change occurred in their life
and identity (causal coherence) and recognizing themes about
one’s life through abstracting experiences and meaning making
(thematic coherence). Therefore, coherence is fundamental
to narrative content about oneself, such as personal agency,
overcoming stressful experiences, and turning-points in life.
Some of these themes, as well as coherency itself, have been
linked with psychological well-being (e.g., McAdams et al., 2001;
Tavernier and Willoughby, 2012; McAdams and McLean, 2013;
Liao et al., 2015). Indeed, Waters and Fivush (2015) suggest that
having coherent accounts of one’s experience may be a critical
feature of psychological health and, in particular, foundational to
a sense of personal agency.

In support of this, a range of studies have found that
more coherent accounts of past experiences are associated
with higher levels of psychological well-being (Baerger and
McAdams, 1999; Waters and Fivush, 2015; Reese et al., 2017;
Lind et al., 2020; Mitchell et al., 2020). In a recent study,
self-perceived temporal, causal and thematic coherence and
awareness of life stories relating to autobiographical memories
were also robustly correlated with psychological resources of
self-esteem, self-efficacy, and meaning in life (Hallford and
Mellor, 2017). Self-esteem relates to a positive evaluation of
one’s self-worth, self-efficacy to one’s sense of competence and
ability to cope with challenges, and meaning in life to a
subjective purpose to one’s life. These psychological resources
are considered to be contributors to overall psychological well-
being, and specifically prophylactic against depressive symptoms
(Holden, 1992; Paradise and Kernis, 2002; Mascaro and Rosen,
2008; Sowislo and Orth, 2013; Steca et al., 2014). Therefore,
they may be mediators that help to explain the association
between coherence and well-being. Perceiving past experiences as
coherent in terms of when they occurred, their causal association,
and their abstractable relatedness may be a key factor in forming
perceptions of oneself as have self-worth, competence, and
personal meaning. For example, determining one’s self-worth
might be aided by an ability to abstract positive interpersonal
experiences. Viewing oneself as self-efficacious might be more
easily done by drawing lines of cause and effect between one’s
efforts to cope and problem-solve and subsequent outcomes.
Lastly, sources of personal meaning might be identified by
recognizing commonalities in one’s occupational preferences
over time. These psychological resources may then mitigate
against depressogenic factors including worthlessness and guilt,
low self-confidence and hopelessness, and a lack of intrinsic
motivation and interest.

However, it is acknowledged that coherency does not
necessitate positive interpretations of one’s experiences or
an increase in psychological resources. Indeed, some studies
that have shown coherence is not always directly related to
dimensions of well-being, including depression (Hallford and
Mellor, 2017; Vanden Poel and Hermans, 2019). Coherence can
be related to poorer well-being in the context of traumatic events
(Waters et al., 2013). Further, some forms of meaning making
may be related to poorer well-being and may be more similar
to rumination than to an adaptive resolution (Sales et al., 2013).
On rumination, there have been mixed findings in research, with

some cross-sectional (Vanaken and Hermans, 2020; Vanderveren
et al., 2020a) and prospective studies (Vanderveren et al., 2020b)
indicating the association between coherence and well-being
might be dependent on rumination, but other findings indicating
it is not (Vanderveren et al., 2019). Overall, it can be surmised
that having coherent autobiographical memories might not
always inherently be adaptive, and there is a need to focus on
variables that might help explain the link between coherence
and well-being.

Against this background, this study aimed to assess whether
perceived autobiographical coherence would predict depressive
symptoms over time through psychological resources. In
addition to self-esteem, self-efficacy, and meaning in life, we
propose that another psychological resource, optimism, might
mediate an effect between coherence and depressive symptoms.
Optimism refers to the generalized tendency to expect positive
outcomes (Carver et al., 2010). It may be that perceiving past
experiences as coherently organized and inter-related is a factor
in perceiving them as predictable and controllable, and therefore
a possible precondition to feeling optimistic (Scheier and Carver,
1985). Further, research shows that optimism increases as a
result of reminiscence interventions in which life experiences are
interpreted in a coherent and meaningful way, and also leads to
reductions in depressive symptoms (Hallford andMellor, 2016b).

An important distinction between the current study and
previous studies is that autobiographical coherence was obtained
through self-report of global coherence of memories. Whereas
previous research has used coding of written or spoken narratives
to determine coherence (e.g., Baerger and McAdams, 1999;
Waters and Fivush, 2015; Reese et al., 2017; Lind et al., 2020;
Mitchell et al., 2020), the current study used a recently validated
measure of subjective perception of awareness of life stories
about oneself and autobiographical coherence: The Awareness
of Narrative Identity Questionnaire (ANIQ). The ANIQ ask
participants to rate their perception of having life stories based
on their experiences and their perception of the temporal, causal,
and thematic coherence of their autobiographical memories,
as inspired by Habermas and Bluck’s (2000) proposal that
these forms of global coherence are necessary for meaningfully
integrating experiences into life stories. There are notable
differences between this self-report approach and the coding
of coherence from the content of narratives. The ANIQ tries
to explicitly capture a person’s appraisal of having coherent
life stories and the level of perceived coherency that they have
with regard to their past experiences. This does not capture
narrative identity content and specific themes that one might
perceive in their past experiences. Coding written narratives
involves a more performative approach in which people provide
particular narratives, and each of these is coded for coherence.
While this involves explicit storytelling, the assessment of
coherence is somewhat implicit, given that coherency is not
necessarily the stated purpose of the task. The ANIQ has been
found in two separate studies to correlate with the coherence
of written narratives of turning-points (mean correlation of
r = 0.28) and significant relationships (mean correlation
of r = 0.20) using standardized coding schemes (Hallford
and Mellor, 2017; Soroko et al., 2017), therefore showing at
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least some correspondence between subjective and objectively
rated coherence.

It was hypothesized that reported coherence of
autobiographical thinking, in terms of temporal, causal,
thematic coherence and general awareness of life stories, would
predict lower depressive symptoms at a later time, and that
this association would occur indirectly through increased
psychological resources. No specific hypotheses were made in
regard to the types of coherence, given they are all implicated in
the development of meaningful autobiographical narratives.

METHODS

Design
The study used a naturalistic repeated measures design, with
three time-points each spaced 1 week apart: T1, T2, and T3.
At T1, coherence and depressive symptoms were assessed. At
T2, self-esteem, self-efficacy, meaning in life, and optimism were
assessed. At T3, depressive symptoms were assessed. Amediation
model was tested to assess whether higher coherence at T1
will be associated with less severe depressive symptoms at T3
through the psychological resources at T2 (i.e., higher coherence
predicting stronger psychological resources which predicts less
severe depressive symptoms). Depressive symptoms at T1 were
used as a covariate for psychological resources at T2 and to
residualise depressive symptoms at T3.

Participants
The only inclusion criteria were 18 ≥ years old, English-
speaking, and self-identified as Australian. The sample consisted
of 160 participants (M age = 26.4, SD = 3.2, range 18–
35; 58.1% women, 41.3% men, and 0.6% non-binary). They
were recruited through advertisements on social media and
snowballing whereby participants also distributed invitations
among their personal networks. As their highest educational
attainment, the majority reported having a bachelor degree
(47.5%) or postgraduate degree (21.9%), and the remaining
had a diploma or certificate (16.3%) or finished high school
(14.4%). The majority identified as Caucasian/White European
(53.1%), and the remaining as Asian (31.9%), Latino (6.9%),
African (5.6%), and “Other ethnicity” (2.5%). Most reported
being in paid employment (86.3%), and a quarter were currently
studying (26.3%).

With regard to determining sample size, previous research
has shown the correlations between the ANIQ and psychological
resources to be moderate to strong r ≥0.30 (Hallford and Mellor,
2017), and psychological resources and depressive symptoms also
moderate to strong over time r ≥ 0.29 (Hallford and Mellor,
2016a). Based on these estimates, and using G∗Power 3.1 (Faul
et al., 2007), at least 91 participants would be required at each
time-point to detect hypothesized direct effects between the study
variables of at least (r≥ 0.29; two-tailed test with an alpha level of
0.05 and power level of 0.80). Oversampling was done to mitigate
against a Type II error. The recruited sample size of 160 was
adequately powered (0.80) to detect mediation effects (Fritz and
MacKinnon, 2007).

Materials
Autobiographical Coherence
The Awareness of Narrative Identity Questionnaire (ANIQ;
Hallford andMellor, 2017), as described above, was used to assess
the self-reported awareness that one has life stories about oneself
derived from past experiences, and the perceived coherence of
autobiographical memories in terms of Habermas and Bluck’s
(2000) proposed concepts of temporal, causal, and thematic
coherence. The ANIQ is a 20-item measure with four, 5-item
subscales assessing temporal coherence (e.g., “I can put the events
of my life in order of when they occurred”), causal coherence
(e.g., “I understand how my life experiences are associated with
one another”) and thematic coherence (e.g., “When I recall
events and experiences across my lifetime, I can see consistent
patterns in the way that I think, feel, and act”), and general
awareness of life stories (e.g., “When I think over my life, I can
observe how there is a story that tells me who I am”). After
respondents are prompted to think generally about their life, they
then rate the items on an 11-point, end-defined scale ranging
from 0 (completely disagree) to 10 (completely agree). Scores
are summed with higher scores indicating higher awareness
of life stories and higher perceived coherence. These subscales
have shown good psychometric properties, including convergent,
divergent, and criterion validity (Hallford and Mellor, 2017). In
the current study, the subscales were found to have good internal
reliability (Cronbach’s α’s= 0.89–0.95).

Psychological Resources
All psychological resource items were responded to using an 11-
point, end-defined scale ranging from 0 (do not agree at all) to 10
(agree completely), and all scale items were summed with higher
scores indicating stronger respective psychological resource. A
shortened, five item version of the Rosenberg Self-Esteem Scale
(Rosenberg, 2015) was used to assess self-esteem. This short-
form scale maintains the measurement fidelity of the full scale,
with good convergent and divergent validity, and good internal
reliability (Hallford et al., 2013). In the current study, internal
reliability was good (Cronbach’s α= 0.92). The NewGeneral Self-
Efficacy Scale (Chen et al., 2001) was used to assess generalized
perceptions of competence to deal with stressful situations. The
scale consists of eight items and has demonstrated psychometric
superiority over other frequently used measures of general self-
efficacy (Scherbaum et al., 2006). In the current study, internal
reliability was good (Cronbach’s α= 0.96). The five-item Presence
of Meaning subscale of the Meaning in Life Questionnaire
(Steger et al., 2006) was used to assess the extent to which
participants felt that their lives were meaningful. This subscale
has good psychometric properties and measures meaning in
life as a distinct psychological construct (Steger et al., 2006;
Hallford et al., 2018). In the current study, internal reliability
was good (Cronbach’s α = 0.94). Optimism was assessed using
a 3-item, shortened version of the psychometrically robust Life
Orientation Test – Revised (Scheier and Carver, 1985). This used
only the three positively-worded items relating to optimism and
excluded the items measuring pessimism and “filler” items. This
short version has been shown to operate well in similar research
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(Hallford et al., 2013). In the current study, internal reliability was
good Cronbach’s (α = 0.86).

Depressive Symptoms
Symptoms of depression were measured using the depression
subscale of the short-form Depression, Anxiety, and Stress Scale
(Henry and Crawford, 2005). The subscale consists of seven
self-report items that are rated on a four-point scale from 0
(did not apply to me at all) to 3 (applied to me very much, or
most of the time) and related to the past week. The items assess
core depressive psychopathology of dysphoria, hopelessness,
devaluation of life, self-deprecation, lack of interest/involvement,
anhedonia, and inertia. The depression subscale possesses very
good psychometric properties in the measurement of depressive
symptoms (Antony et al., 1998). In the current study the subscale
was found to have good internal reliability at T1 (Cronbach’s α =

0.91) and T2 (Cronbach’s α = 0.92).

Procedure
Ethics approval was obtained from the University human
research ethics committee prior to recruitment commencing.
Participants were exposed to the study invitation through an
online advertisement. Interested participants clicked on this
and were taken to a website that hosted the baseline survey.
Here, they were presented with the plain language statement,
provided informed consent, and were then prompted to provide
demographic information and complete the T1 questionnaire.
The baseline measures in this study were completed as part
of a larger questionnaire. After completing this all participants
completed the T2 survey 1 week later, and then the T3
survey another week later. Thirty-three additional participants
expressed interest in the study by visiting the study website,
but did not complete the T1 survey. All remaining participants
completed all time-points. Participants were prompted up to
several times by email and text message to complete the T2 and
T3 surveys, which could be completed on mobile phone. No
compensation was provided.

Data Analysis
SPSS 27.0 was used for pre-processing and to generate descriptive
statistics and bivariate Pearson correlations. Expectation
maximization was used to replace missing responses of items
on otherwise complete measures, which was <5% for all
variables. Path analysis was used to test the study hypotheses,
which allowed for simultaneous tests of direct and indirect
associations between the variables. A single step model was
conducted with maximum likelihood estimation using AMOS
26.0 software. Bootstrapping with 10,000 bootstrap samples
and a bias-corrected and accelerated 95% confidence interval
(CI) were used to test for indirect effects. The following fit
indices were used to assess the statistical fit of the model to
the data: the chi-square value (CMIN) and p-value, the relative
chi-square statistic (CMIN/df), the root mean square error of
approximation (RMSEA), the standardized root mean square
residual (SRMR), and the comparative fit index (CFI). We drew
on commonly used guidelines provided by Hu and Bentler
(1999) to help assess the degree to which the model fit the data:
RMSEA ≤ 0.06, SRMR ≤ 0.09, and CFI ≥ 0.95.

RESULTS

Descriptive statistics and zero-order correlations are shown in
Table 1. The ANIQ subscales correlated with one another at T1,
as did the psychological sources variables at T2. As anticipated,
the ANIQ variables at T1 correlated with psychological resources
at T2, and the psychological resources correlated with depressive
symptoms at T3. The three ANIQ coherence subscales at T1 also
correlated with depressive symptoms at T3. This suggested the
possibility of direct and indirect effects in the model. Depressive
symptoms at T1 were included as a covariate and as expected
were a significant predictor of psychological resources at T2 and
depressive symptoms at T3.

Notably, self-esteem and self-efficacy correlated very highly.
Variance inflation factors (VIF) were assessed for all T2 variables
as predictors of T3 depressive symptoms. Self-esteem and self-
efficacy had elevated VIFs of 5.1 and 5.2 respectively. Given
this multicollinearity, and the conceptual overlap between
measurement of one’s perceived worth and competence, self-
esteem and self-efficacy were combined to represent a latent
construct of positive self-concept at T2 (see Figure 1 for the final
hypothesized model). In contrast, the VIF for meaning in life
and optimism were only 2.3 and 2.3, respectively, and they were
modeled as originally intended.

Main Analyses
The results from the model test showed it was a good fit to the
data, CMIN = 6.5 (df = 4, p = 0.161), CMIN/df = 1.6, RMSEA
= 0.064, SRMR = 0.054, CFI = 0.99. The model predicted 54%
(p= 0.007) of variance in depressive symptoms at T3. Consistent
with the zero-order correlations, the ANIQ variables correlated
significantly with one another at T1 (r range 0.45–0.76, p’s ≤

0.001) as did the psychological resources variables (r range 0.56–
0.64, p’s ≤ 0.001). As anticipated as a control variable, depressive
symptoms at T1 predicted unique variance in psychological
resources at T2 (β range −0.29 to −0.36, p’s <0.001) and
depressive symptoms at T3 (β = 0.59, p = 0.001). The pathways
relevant to the study hypotheses are now focused on, but all
model parameters are reported in Supplementary Table 1 with
confidence intervals and p-values.

There were no significant direct pathways between the ANIQ
variables at T1 and depressive symptoms at T3 (β range−0.08 to
0.09, p’s≥ 0.242). At T1, the ANIQ variables predicted significant
amounts of variance in the psychological resource variables (R2 =
0.20–34). However, the only independent significant predictors
were awareness of narrative identity which predicted meaning
in life at T2 (β = 0.32, p = 0.001), and causal coherence
which predicted self-concept at T2 (β = 0.39, p < 0.001). Self-
concept at T2 was subsequently the only independent significant
predictor of depressive symptoms at T3 (β = −0.24, p = 0.008;
see Figure 2), with the exception of depressive symptoms at
T1; β = 0.59, p < 0.001). Tests of indirect effects indicated
that higher casual coherence at T1 indirectly predicted lower
depressive symptoms at T3 through self-concept (standardized
indirect effect = −0.10, CI95% L-0.20 U-0.03, p = 0.012). In
summary, the ANIQ variables did not directly predict depressive
symptoms, but there was an indirect effect of causal coherence on
depressive symptoms through a more positive self-concept.
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DISCUSSION

This study was the first to model associations between perceived
autobiographical coherence and depressive symptoms over time
in adults, and to assess whether these associations occurred
through psychological resources. The results supported
the hypothesis that coherence would indirectly predict
depressive symptoms at a later time-point. Of the types of
coherence assessed, only causal coherence indirectly predicted
later depression symptoms and only through self-concept.
No direct pathways were found between coherence and
depressive symptoms.

This finding is consistent with previous cross-sectional
research showing correlations between the coherence of
autobiographical memories and psychological well-being
(Baerger and McAdams, 1999; Waters and Fivush, 2015; Reese
et al., 2017; Lind et al., 2020; Mitchell et al., 2020). It also supports
findings from recent longitudinal studies showing that higher
causal coherence (Mitchell et al., 2020) predicts subsequent
depressive symptoms. It extends on those findings by examining
these associations over time in an adult sample, assessing
additional indices of coherence (i.e., temporal coherence and
awareness of life stories), and providing evidence that this
relationship might be explained by psychological resources.
Given the convergence of the current findings with those using
coded narratives (Mitchell et al., 2020), this study provides
further evidence that this measure of subjective autobiographical
coherence is valid as a means to study narrative coherence and
psychological well-being.

The findings provide insight into the process through
which causal coherence impacts on psychological well-being.
Specifically, that the perception of meaningful causal connections
between past experiences might buffer against later depressive
symptoms by increasing self-esteem and competence. Causal
coherence has been previously shown to foster a sense of personal
agency (Adler, 2012). Indeed, qualitative research indicates
increased awareness into how past events occurred and how they
caused change in one’s life is viewed as positively influencing
self-understanding (Hallford et al., 2019). Conversely, where life
experiences are perceived as fragmented and not meaningfully
related it may be more difficult to develop a comprehensible self-
concept, increasing susceptible to emotional disorders (Luyten
et al., 2020).

Temporal and thematic coherence did not predict unique
variance in psychological resources, nor depression, despite
having strong zero-order correlations. With regard to temporal
coherence, knowing when and in which order autobiographical
events happened might be a pre-cursor or pre-requisite to
causal coherence (Habermas and Bluck, 2000), and therefore
their variance may be largely shared. Indeed, some previous
finding support this (Hallford and Mellor, 2017). With regard to
thematic coherence, this has been shown to have no association
with well-being when causal coherence is concurrently assessed
(Mitchell et al., 2020). This suggests that although abstracting
and meaning making from experiences might be important in
well-being (Tavernier and Willoughby, 2012; Adler et al., 2013),
having a strong sense of how events have unfolded and impacted
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FIGURE 1 | Hypothesized model of indirect effects.

FIGURE 2 | Final model. *p < 0.05, **p < 0.01. ANIQ, Awareness of Narrative Identity Questionnaire. Indirect standardized effect of ANIQ Causal Coherence on

Depressive Symptoms = −0.10, CI95% L-0.20 U-0.03, p = 0.012.

on one’s life and sense of self is particularly important for a
positive self-concept and in mitigating depressive symptoms. A
stronger awareness of life stories did uniquely predict subsequent
meaning in life. This subscale assesses perceptions of what
could be considered the highest level of abstraction of personal
experiences, whereby one perceives that past experiences coalesce
into narratives about the kind of person someone is. Despite
awareness of these stories explaining unique variance in meaning
in life, this did not predict subsequent depressive symptoms. In
the current model self-concept was the sole significant predictor

of depressive symptoms, however, there may be other well-being
outcomes, such as life satisfaction or social or spiritual well-being,
that awareness of narrative identity indirectly influences through
meaning in life.

Several limitations to this study, its generalisability, and
differences with previous research must be noted. Our time-
points were spaced very closely together, therefore we cannot
be certain of these associations over longer periods. Although
previous longitudinal findings (Mitchell et al., 2020) have shown
that causal coherence and depressive symptoms are association
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over a period of years, the mediating role of self-concept over
longer periods is less clear. Future studies incorporating longer
follow-ups would be useful. In particular longitudinal studies
of the period of identify construction from adolescence to
adulthood may examine how coherence and self-concept co-
develop and potentially mitigate against depressive symptoms.
The current study could not effectively assess the influence
of culture. This would help clarify how generalisable the
findings are. For example, research has indicated that the
relationship between episodic detail in autobiographical memory
and psychological well-being differs based on culture, with a
stronger association for European American’s relative to those
with an East Asian cultural background (Wang et al., 2018).
In that study the authors attributed this stronger association
in European American’s to the higher valuation of one’s
autonomous sense of self in Western cultures (Markus and
Kitayama, 1991). The current study sampled participants from
a Westernized culture, which may explain why self-concept
was most strongly predicted by coherence, and why it was the
predominant factor in subsequent depressive symptoms. Future
cross-cultural research might assess whether culture moderates
the observed indirect effects. More broadly, it is possible that
non-Westernized countries do not reason about their identity or
memories in the way presented in the items on the ANIQ. This
is an epistemological question requiring further study. Future
research may also measure other socially-related psychological
resources, such as social connectedness or perceived ingroup
status. Other possibilities are parental reminiscing style, which
may moderate the relationship between coherence and positive-
concept (Fivush et al., 2011), or attachment style which may have
particular relevance in the context of cohesive narratives about
relationships and their association with self-concept (Graci and
Fivush, 2017). The sample reported fairly low levels of depressive
symptoms on average, and therefore the generalizability of these
specific findings to clinical samples, or other forms of emotional
psychopathology, such as anxiety and stress responses cannot
be assumed. Further, given that the sample is predominantly
younger adults, the findings may not extend to later periods of
the lifespan, in which factor such as meaning in life may be more
strongly linked with coherence or depressive symptoms.

In conclusion, this study replicates findings regarding causal
coherence as a predictor of depressive symptoms over time. It
extends on these by identifying a mediating role of positive self-
concept. Some research has indicated the coherence of one’s
autobiographical thinking is an important factor in change
in psychological interventions. In support of that, previous
experimental (Hallford and Mellor, 2016c) and treatment
outcome studies (Adler and McAdams, 2007; Adler, 2012; Adler
et al., 2013) have indicated that autobiographical coherence
can change over time as a result of intervention. These
findings deepen the understanding of narrative coherence
in well-being, and indicate this may occur through the
possible mechanism of positive self-concept development.
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Autobiographical memory specificity has been associated with cognitive function,

depression, and independence in older adults. This longitudinal study of 162 older

adults moving to active supported living environments tracks changes in the role of

the ability to recall specific autobiographical memory as a mediator between underlying

cognitive function, or depression, and outcome perceived health or independence

(e.g., Instrumental Activities of Daily Living, IADLs), across 18 months, as compared

with controls not moving home. Clear improvements across time in autobiographical

specificity were seen for residents but not controls, supporting the role of a socially active

environment, and confirmed by correlation with number of activities reported in diaries,

although the impact of diary activities on the effect of time on autobiographical specificity

was not found. The role of autobiographical specificity in mediating general cognition and

outcome functional limitations was clear for social limitations at 12 and 18 months, but its

role in mediating effects of executive function and perceived health persisted throughout.

The role of specificity in mediating between depression and perceived health, IADLs,

and Functional Limitations persisted throughout. Analysis examining autobiographical

specificity and depression as joint mediators between cognition and independence

showed a forward effect such that higher specificity scores reduced the negative

mediation effect of depression on independence. Finally, data showed the reduction of

many of these mediations over time, supporting the role of autobiographical memory in

times of change in a person’s social situation. Data support potential autobiographical

memory intervention development.

Keywords: extra care supported living, autobiographical memory, cognitive functioning, independence, active

ageing, mental well-being, depression
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INTRODUCTION

Evidence suggests that retirement villages have a positive impact
on the health and well-being of residents (e.g., Biggs et al., 2000;
Darton et al., 2011). For example, Jenkins et al. (2002) found
that engaging in more activities in such active environments
was associated with increased health-related quality of life.
Previous analyses with the sample studied here (people aged
60 plus moving to retirement villages) indicated significant
increase in social engagement and activity from moving in
to 3 months later, and a positive impact of the transition
phase on aspects of cognitive function, self-reported functional
limitations, and mental well-being (Holland et al., 2015, 2017).
In particular, the measure of autobiographical memory used,
a measure of ability to be specific as opposed to over-general
in recall (e.g., Williams and Broadbent, 1986), was predictive
of changes in functional limitations, particularly with regard to
communication limitations. In further analyses over a longer
period, autobiographical memory specificity (AMS) showed an
overall positive effect of time (improving by 24%, on average)
whereas a control group who had not moved to the retirement
villages showed a decline (Holland et al., 2019). In these data, we
also found that the measure of autobiographical memory used
contributed significantly to the prediction of loneliness.

Well-established research links ability to recall
autobiographical events that are specific in time and place
to depression (e.g., Williams et al., 2007) and to important social
functions related to maintaining and developing relationships
(Alea and Bluck, 2003). Over-general autobiographical retrieval
has been associated with impaired social problem solving
(Goddard et al., 1997), including in older participants (Beaman
et al., 2007; Leahy et al., 2018a,b), and greater negative emotional
response to traumatic life events (Raes et al., 2006). AMS
also associates with cognitive functions, specifically executive
function in depression (Dalgleish et al., 2007) and in healthy
older age (Piolino et al., 2010; Holland et al., 2012). Ability
to be specific in autobiographical recall also reduces with
increasing age (Holland and Rabbitt, 1990; Piolino et al., 2002,
2010; Ros et al., 2010; Holland et al., 2012), with Holland et al.
(2012) confirming that this is a robust finding even controlling
for depression.

Given the functional role of autobiographical memory, and its
socio-emotional nature (links to emotional health and personal
relationships), these associations are important. They link basic
cognitive indices with the functional memory and emotional
well-being that affect everyday social engagement and the
problem solving involved in coping, perhaps compensating for
other impairments in an ongoing fashion, and maintaining
independent function and quality of life. Additionally, given
the impact of depression on cognitive performance and its
implication as a risk factor for dementia (Jorm, 2001; da Silva
et al., 2013), identifying the role of a function that has an impact
on depression or effects of depression is crucial. Thus, it can be
proposed that autobiographical memory function may mediate
the impacts of cognitive function and depressive states on
outcome functional independence and communication for older
adults. This is particularly important given that this function,
AMS, has been shown to be amenable to rehabilitation in people

with depression (Raes et al., 2009) and in healthy and frailer older
people (Leontjevas et al., 2013; Leahy et al., 2018b).

In this study we therefore aim to examine the impact
of moving to a supported active environment on AMS over
the ensuing 18 months, in a group of older adults with
varying function and health, in relation to moving to the new
environment and also specifically in relation to activity in which
people actually engage. We take previous analyses further by
examining the role of AMS in relationships with well-being and
independence indices over the first 18 months of living in the
active environment, and its association with numbers of activities
engaged in.

We also aim to examine the role of AMS in mediating
effects of depression or underlying cognitive function on
outcome independence and functional limitations, and perceived
well-being. Improvement in such outcomes has significant
implications for quality of life and need for care, and
demonstrating such impacts in this context validates the role
of supported, socially accessible environments. Establishing
understanding of how autobiographical memory has its impact
on depression and independence function in older adults is both
theoretically important and vital to inform future interventions.

In summary, hypotheses are:

1. Moving to an active supported living environment
will influence AMS, longitudinally and compared to a
control sample.

2. AMS will be associated with number of activities engaged in.
3. AMS acts as an intermediary functional measure of memory

between basic cognitive function in older age and perceived
health, social functioning and independence outcomes.

4. AMS acts as an intermediary functional measure of
memory between underlying mood or depression in
older age and perceived health, social functioning and
independence outcomes.

5. Given previous evidence of a relationship between AMS
and depressive symptoms, AMS will have an impact on the
mediating effect of depression between underlying cognitive
functioning and outcome independence limitations.

6. Any improvement in AMS would have a
longitudinal influence on functional limitations and
independence indicators.

METHOD

Participants
This study assessed 162 new residents moving into 13 different
“extra care1” retirement villages and schemes, in comparison to

1Extra care housing, increasingly prevalent in the UK, has the aim of meeting
“the housing, care and support needs of older people, while helping them to
maintain their independence in their own private accommodation” (Darton et al.,
2011, p. 77). In the 13 different locations included in this study, provided by the
ExtraCare Charitable Trust, there are additional services such as a “well-being”
advisor (a nurse) for health assessment and support, and specific support for
residents living with dementia or mild cognitive impairment, and an approach in
which active engagement includes volunteering and leading activities, rather than
simple provision. They are largelymodern, purpose-built or adapted environments
with attention paid to accessibility and community meeting areas such as coffee
shops and village “centres”.
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a control group of 39 older adults who remained in their original
homes; mean ages (SD) 75.15 years (8.16) and 71.81 years (6.30),
respectively. Controls were from a volunteer panel administered
by the university, living in similar areas of the UK Midlands
fromwhich residents originated. The age difference is statistically
significant, F(1,192) = 4.58, p < 0.05 and so age is added as a
covariate in analyses on AMS, given AMS correlates with age. The
inclusion criteria were age ≥60 years and with mental capacity
to understand participant information and consent. Consent was
re-confirmed at each appointment. 17% percent of new residents
took part.

Assessments were repeated at 3, 12, and 15 or 18 months after
moving in. In order to account for anticipated attrition, new
participants were added at each time point who had been living in
the establishments for the correct duration (e.g., at the 3 month
follow up, people who had lived in the extra care environments
for 3 months but not originally volunteered were added, etc.).
This recommended strategy contributes towards controlling for
uneven attrition and practice effects (Hofer and Sliwinski, 2006).
This means that time is treated as a variable in analyses, as
opposed to repeated measures comparisons being conducted.
This strategy and attrition data are detailed in Appendix 1 in
Supplementary Material. The overall attrition rate was 38.3%
over 18 months. There were no significant differences between
those who joined later and original participants in any of
the measures.

Measures
(i) Cognitive function was assessed using the Addenbrooke’s

cognitive examination III (ACE-R2) (Mioshi et al., 2006).
Maximum score is 100, with <88 indicating significant
impairment (Noone, 2015). The fluency sub-scale (maximum
score 14) was used to indicate executive function.

(ii) Autobiographical memory was assessed using a modified
version (Dalgleish et al., 2007) of the autobiographical memory
test (AMT) (Williams and Broadbent, 1986). Participants were
asked to retrieve different specific autobiographical memories
in response to 10 cue words (five emotionally positive, five
negative, e.g., clumsy, clever, nervous, safe). Cue words were
adapted from Williams and Broadbent (1986), also impacted
by feedback from many older participants on words used
in previous studies, and by previous analyses of words that
really did engender positive and negative memories (Holland
et al., 2012). Examples were given to ensure understanding (see
Appendix 2 in Supplementary Material for instructions), and
the test was recorded for later inter-rater reliability checking.
A specific memory was defined as an event that occurred at
a specific time and place and lasted less than a day. Number
of specific memories recalled from the 10 cues is taken as
the score. Inter-rater reliability with the different scorers
was checked by the first author, as part of scorers’ training,
with excellent agreement found. Cue lists were used in a
counterbalanced manner.

2At later stages of the project the ACE-R was replaced by the equivalent ACE-III
(Hsieh et al., 2013).

(iii) The Hospital Anxiety and Depression Scale (HADS)
(Zigmond and Snaith, 1983) depression component was used
to measure depressive symptoms, or negative mood. This self-
report measure can detect presence and severity of anxiety
and depression. The sub-score for depression (0–21) was
used in the current study, higher scores indicating more
depressive symptoms.

(iv) Instrumental activities of daily living (IADL, scores: 0–8,
higher scores indicating good functional abilities) (Lawton and
Brody, 1969) and Functional Limitations Profile (FLP, scores
0–1,150, higher scores indicating more functional limitations)
(Pollard and Johnston, 2001) were used as indicators of
functional independence. FLP sub-constructs investigated
were Recreation, Social, and Communication limitations in
addition to total FLP score.

(v) Participants rated their self-perceived health, converted to a
numerical scale: 5 = excellent to 1 = poor, and treated as an
interval variable (Holland et al., 2017) based on meta-analysis
indication of a dose-response pattern such that probability of
death is highest for the lowest category (Idler and Benyamini,
1997).

(vi) A smaller group (57 residents, 22 control) kept 2-week
activity diaries before each assessment. An example of
the diary with instructions is given in Appendix 3 in
Supplementary Material, along with example coding
structure. Activities were categorised broadly into social,
physical, and intellectual engagement.

Procedure
New residents were given study information by their village
well-being advisor and interested residents gave permission
for researchers to telephone them to arrange a meeting, at
which participants gave informed consent prior to completing
assessments. Potential control participants were invited by
letter or email, and those who volunteered were contacted,
informed and consent taken in the same way. Ethical approval
was given by the University Research Ethics Committee,
Reference 565. The study is an observational cohort study,
with no random assignment to resident or control group.
Differences between groups are detailed in previous reports
(Holland et al., 2015). Although they were matched in
age range, controls were younger on average than residents
(75.89 vs. 71.89 years, F(1,192) = 4.58, p < 0.05) and had
fewer health conditions (not-significant, F(1,192) = 0.97, p
> 0.05). Data were collected by university researchers with
a background in psychology; some initial specific health
items were collected by retirement village nurses (well-
being advisors).

Analysis Plan
To determine longitudinal effect (effect of time), latent
growth curve models (e.g., Singer and Willett, 2003) were
conducted for autobiographical memory test score (AMT)
with group (residents vs. controls) and age as covariates
(given the group difference in age). Diary data were
added to determine whether recorded activity influenced
longitudinal change in AMT. To determine association
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with diary activities, Pearson’s correlation coefficients
were computed.

Hypotheses regarding mediation were assessed using a
bootstrapping approach. Finally, a multiple mediation model was
used to examine the combined role of mediation of AMS and
depression on outcome functional independence. The criterion
for determining statistical significance was p = 0.05, and N =

10,000 bootstrap iterations were used to estimate confidence
intervals. The bootstrap approach used was that of Preacher
and Hayes (2008), with code used based on Type 1, BRAVO
mediation toolbox (BRAVO, 2014).

RESULTS

Moving to an Active and Engaged
Supported Living Environment Influences
AMS
AMT increased over time, estimate [95% confidence interval]
was 0.793 [0.276–1.309]; the negative interaction effect confirmed
less increase in AMT with time for control participants than
for residents −0.497 [−0.900 to −0.095]. This is illustrated
in Appendix 4 in Supplementary Material. Hypothesis 1 was
thus confirmed.

Association of AMS With Number of
Activities
The above analysis demonstrated that the change in AMT varied
by group, supporting impact of the generally active environment.
Descriptive diary data demonstrate an increase in activities
over the first 3 months but then a drop again, such that only
the category of social activity demonstrated sustained increase
(Figure 1). Importantly, at baseline there were five diary keepers
reporting no engagement at all and although throughout the
study there were still small numbers of people reporting no
physical or intellectual activity, after baseline everyone reported
at least one social activity per week. Correlation (across time
periods) between total number of diary activities and AMT
(residents data only), was significant: r(223) = 0.21, p < 0.01.
In order to examine whether the potential effect of mood could
impact diary activities, correlations between depression score and
diary activity measures were conducted. Only the relationship
between depression and social activities was significant, r(199)=
−0.186, p < 0.01.

In the growth model, total number of diary activities did
not have significant impact on observed increase in AMT.
Specific models were computed for the three different types of
activities, physical, social, and intellectual. Intellectual activities
had a marginally significant (p = 0.07) impact on AMT overall:
Estimate= 0.084, [−0.007 to 0.17], but did not interact with time.
Social activity did not significantly impact AMT or interact with
effect of time. However, given the above relationship between
social activities and depression, when the analysis was repeated
controlling for depression, social activity did significantly impact
AMT, Estimate = 0.117, [0.041–0.193] but did not impact the
time effect. Physical activity showed a significant impact on
AMT: Estimate = 0.111, [0.013–0.209], but again there was no

interaction with time. Thus, Hypothesis 2 was mostly confirmed.
In order to further check whether activities were impacting types
and period of memories, 100 recorded memories were examined
for each group, taken from the last two assessment instances.
Participants were not asked to date their memories although
86% of memories had a clear time period such as “last week”
or “when I was at school.” There were no group differences in
time period from which participants recalled memories although
there were more recent than early memories overall (F(3,54) =
2.98, p < 0.05). Residents did include some memories from their
retirement village activities, but family, holiday and working life
memories dominated for all participants.

AMS as an Intermediary Between Cognitive
Function and Perceived Health, Social
Functioning, and Independence Outcomes
The role of AMT in mediating relationships between ACE-R
and fluency (as a measure of executive function) on the one
hand, and independence measures (IADLs and FLP: total FLP,
communication, recreation, and social FLP) and perceived health
(as a measure of well-being) on the other was examined at
each time point. Table 1 summarises combinations in which
AMT was a significant mediator and plots (a) and (b) in
Appendix 5 in Supplementary Material indicate effect size. AMT
positively mediated impact of fluency on perceived health: 95%
CIs: Baseline [0.039–0.116]; 3 months [0.027–0.128], 12 months
[0.016–0.108], and 18 months [0.002–0.105]. AMT also mediated
impact of general cognition on functional limitations, e.g., in the
social category: at 12 months [−0.303 to−0.015] and 18 months,
[−0.305 to−0.034], where negative mediation implies reduction
of limitations. Thus, the effect anticipated in Hypothesis 3 is
specific to executive function where perceived health is the
outcome, but specific to general cognition where functional
limitations are the outcome (at specific time points). In all cases,
impact of AMT was as a positive mediator, increasing perceived
health or reducing functional limitations.

AMS as an Intermediary Between
Underlying Mood and Perceived Health,
Social Functioning, and Independence
Outcomes
The same mediation models were examined to assess impact
of depression on outcome function (Table 1). AMT reliably
mediated impact of depression level on outcome IADLs
(95% CIs: Baseline [0.689–0.990]; 3 months [0.610–0.912]; 12
months [0.610–0.987]; 18 months [0.613–0.986]), on perceived
health (Baseline [0.320–0.468]; 3 months [0.288–0.435]; 12
months [0.270–0.452]; 18 months [0.269–0.463]), on recreational
limitations except for at 3 months (Baseline [0.949–2.695];
12 months [0.332–1.926]; 18 months [0.405–2.459]), and on
total functional limitations: (Baseline [5.478–16.969]; 3 months
[7.029–18.079]; 12 months [7.740–18.779]; 18 months [6.674–
20.987]), confirming hypotheses. Plot (c) Appendix 5 in
Supplementary Material indicates effect size.
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FIGURE 1 | Number of physical, intellectual, and social activities per week from Diary Data for residents. Diary recorded activity over repeated measures (A) controls

and (B) residents.

TABLE 1 | Autobiographical memory test (AMT) scores as a mediator between underlying cognitive functions or depression on the one hand, and outcome

independence, perceived health, and functional limitations on the other.

Relationship: AMT as a mediator between Baseline 3 months 12 months 18 months

ACE-R and perceived health
√

x x x

ACE-R and IADL x x x x

ACE-Rand functional limitations (Social) x x
√ √

ACE-R and functional limitations (Recreation) x x
√

x

ACE-R and functional limitations (communication) x x x x

ACE-R and total functional limitations x x
√

x

Depression and Perceived health
√ √ √ √

Depression and IADL
√ √ √ √

Depression and functional limitations (Social) x x x x

Depression and functional limitations (Recreation)
√

x
√ √

Depression and functional limitations (communication)
√

x x x

Depression and total functional limitations
√ √ √ √

Fluency and perceived health
√ √ √ √

Fluency and IADL
√

x x x

Fluency and functional limitations (Social) x x x x

Fluency and functional limitations (Recreational) x x x x

Fluency and functional limitations (communication) x x x x

Fluency and total functional limitations x
√

x x

x = no significant mediation effect,
√

= significant mediation effect.

Impact of AMS on the Mediating Effect of
Depression Between Cognitive
Functioning and Outcome Independence,
and Functional Limitations
Given relationships between the three sets of variables,
cognition, depression, and functional independence, the
apparent intermediary role of our socio-emotional measure
of cognition (AMT), and clear mediating impact of this on
the effect of depression, we examined a multiple mediation
model of the impact of both AMS and depression. In the

relationship between fluency and total functional limitations

(Figure 2), depression had the expected mediation effect, higher
depressive symptoms increasing functional limitation (95% CIs:

Baseline [10.881–17.449], 3 months [12.573–20.292], 12 months
[10.350–16.307], 18 months [9.801–16.388]), and better AMS
performance had a positive direct mediation effect, significant

for baseline [0.354–15.981], and 3 month data [8.708–24.430]
only, showing that mediation of AMS reduces over time.
However, AMS significantly reduced the mediation effect of
depression throughout the timeline (Baseline [0.350–0.492]; 3
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FIGURE 2 | Multiple mediation model showing the forward effect of autobiographical memory specificity (AMS) on depression, as mediators between a measure of

executive function (verbal fluency) and outcome functional limitations.

FIGURE 3 | Multiple mediation model showing the forward effect of

autobiographical memory specificity (AMS) on depression, as mediators

between a measure of cognitive function (ACE-R) and outcome Instrumental

Activities of Daily Living (IADL), in a context where the mediation effect of AMS

between ACE-R and IADL itself is not significant.

months [0.353–0.520]; 12 months [0.300–0.457]; 18 months
[0.300–0.457]). Effect size is illustrated by the bounds of
the confidence intervals. Better autobiographical memory
specificity is diminishing the mediation effect of depression on
functional limitations.

The second model (Figure 3) examined the relationship
between general cognition (ACE-R), and outcome IADL.
Depression had a negative mediation effect on IADL except at
18 months (Baseline [−0.007 to −0.0007], 3 months [−0.011 to
−0.004], 12 months [−0.007 to −0.0002], 18 months [−0.005
to 0.004]), but AMS did not. Nevertheless, AMS still reduced
the mediation effect of depression (Baseline [0.377–0.516]; 3
months [0.366–0.531]; 12 months [0.301–0.461]; 18 months
[0.293–0.456]). In both cases, the effect does not work the other
way around; depression does not influence the mediating effect
of AMS.

Longitudinal Influence of AMS on
Functional Limitations, Independence, and
Well-Being
The influence of AMS on change over time for measures of
social functioning and independence outcomes was assessed for
residents only, given their AMS improvement, using a growth

model as above, with the AMS∗time interaction being the effect
of interest.

For IADL there was an effect of time (estimate [95% CI]: 0.239
[0.038–0.439]), of AMS (0.145 [0.053–0.238]) and an interaction
(−0.043 [−0.075 to −0.011]), illustrating that effect of AMS on
IADL reduced over time. For FLP total there was a marginal (p=
0.064) effect of time (35.69 [−2.16–73.54]), but no effect of AMS
or interaction.

For FLP communication, there was a marginally significant
time∗AMS interaction (p = 0.06, −0.846 [−1.72 to 0.03]), again
illustrating that effect of AMS reduced over time. For FLP
recreation and social, and depression, there were no longitudinal
impacts of AMS. For perceived health, there was an effect of
time (0.210 [0.051–0.368]), AMS (0.111 [0.043–0.179]) and an
AMS∗time interaction (−0.028 [−0.053 to −0.002]): perceived
health improved over time and was positively impacted by AMS,
but this impact reduced over time.

Change variables were computed, subtracting Baseline from
18 month data. Change in AMS was correlated with change in
total FLP, r(93)= 0.26, p < 0.05, but not with change in IADL.

DISCUSSION

The study confirmed that autobiographical memory specificity
(AMS) as measured by the AMT improved over time for people
moving into the active supported living environment, with less
improvement/more decline for the control group who were
not making any changes, confirming the effect of the new
environment. Twomain factors explain this effect. The first is that
the generally socially accessible environment is having an impact
on this functional measure of cognition, with previous evidence
showing an effect of increasing social networks on cognition and
well-being (Bennett et al., 2014). Our diary data demonstrated
a reduction in the numbers of people reporting no social
engagement and parallel qualitative studies with the same sample
provide convergence of evidence in that participants reported
an increase in “having company” and reduction in loneliness
(Holland et al., 2015, 2019). Other publications support this,
reporting that people living in extra care type establishments
reported lower loneliness than the background population living
in private accommodation (Beach, 2015), and our 2019 analysis
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showing that residents in these retirement villages were less likely
to be lonely on average than older people in the general English
population, and loneliness also showing an association with AMS
(Holland et al., 2019). The second factor is the social situation
in which new residents find themselves, especially to start with.
They were making new acquaintances and friends, introducing
who they are to people who do not know them, solving social
problems such as negotiating their role in a new club or activity,
while dealing with the trauma of moving home sometimes in
the context of changing health care needs or bereavements.
Autobiographical memory specificity plays a significant role in
all of these activities and so receives considerable “practice” in
the early months of adjustment. Participants did not date their
memories, but a sample suggested that recent events were more
strongly represented than earlier events for both groups. This
contrasts with earlier work based in traditional (less active) care
homes whereby residents’ recall was predominantly of earlier
memories (Holland and Rabbitt, 1991), with authors also relating
this to practice via reminiscence. If this concept is correct, one
may expect that both improvement in AMS and its influence
on factors such as perceived health or functional limitations
may have more of an impact in the earlier months of settling
in. This is indeed the finding, with the longitudinal models
showing reduction of the significant influence of AMS over
time (the AMS × time interactions) on IADL, perceived health
and, marginally, on functional limitations in communication.
This study therefore confirms AMS as a functional aspect of
socio-emotional cognition that has direct impact on everyday
functioning and coping in challenging social and emotional
situations. Factors that enable improvement of AMS, such as
increased availability of social interaction, clearly have an impact
on measures of independence. These relationships go both
ways; those with poorer AMS showed reduced perceived health
and functional independence over the period. The relationships
between diary reported physical and social activities and AMS
support this, and future work with a greater number of diary
keepers, or other methods of assessing amount of physical
activity could usefully distil direct physical activity impacts
on outcomes such as functional independence from mediated
impact of AMS.

The suggestion that AMS may be an important functional
intermediary between underlying cognition or depression, and
outcome functional and well-being indicators, was supported
for executive function as a predictor of perceived health,
with AMS mediation of the predictive relationship persisting
across time. Self-perceived health is a crucial variable to
explore in a group potentially at risk of increasing needs
and frailty; it encompasses health status, elements of health
behaviours, psychological state and emotional well-being (Jylha,
2009). Previous evidence demonstrates reliable association to
objectively measured health, and prospectively to healthcare
utilisation, morbidity and mortality (e.g., Lima-Costa et al.,
2012). Given such relationships, improvement in perceived
health could have far reaching positive consequences on survival
and care needs and costs. This reliable impact of both underlying
executive function and mediation of AMS gives strong support
for rehabilitative efforts in both functions.

AMS mediation of the relationship of general cognition with
social functional limitations supported the proposal that ability
to recall specific autobiographical experiences impacts ability
to socially engage. Given evidence of a relationship between
social networks and cognitive impairment outcomes (Bennett
et al., 2014), autobiographical memory is proposed as a malleable
function that could have an important impact on such outcomes.

The hypotheses raised in the introduction suggested that
AMS may be an important functional intermediary between
underlying variables such as overall cognitive function, executive
function, and depression, and outcome functional independence.
This was supported at baseline for executive function as a
predictor of IADL (but not for general cognition), but this
relationship did not persist across time. Nevertheless, AMS did
mediate the relationship of general cognition with outcome
functional limitations at some time points, particularly at
12 months.

Multiple mediation models confirmed the role of AMS on
the effect of depression on everyday functioning and this was
reliable across time. AMS had a forward effect on depression as
a mediator between cognition and outcome IADL and functional
limitations, even where it was not a mediator on its own. This
is further support for a focus on AMS in rehabilitative strategies
for older adults and confirms the central role of the function of
autobiographical memory in the effect of depression on everyday
functioning. That is, AMS has an influence on the manner
in which depression mediates cognition and function, further
support for a focus on AMS in rehabilitative strategies for older
adults, with Leahy et al. (2018a) demonstrating an impact of AMS
training on social problem solving and functional limitations in
older adults (and so functional independence), and for strategies
where AMS rehabilitation is incorporated into treatment for
clinical levels of depression (Raes et al., 2009).

Limitations
These analyses have not considered issues such as mobility
or sensory impairments that may also be having an effect on
outcome functions and engagement, and have not distinguished
people with clinical levels of depression or significant cognitive
impairment. Instead, we have used measures of depression
and cognition as continua (within the bounds of the inclusion
criterion of having mental capacity to consent). In addition, there
is no measure of social interaction or diary data from before
the residents moved in, but self-reports in the parallel qualitative
data do provide evidence for an increase in social interaction and
opportunities for companionship (Holland et al., 2015). Finally,
we do not have a measure of quality of life for these periods,
which would be useful to add in future analyses.

CONCLUSIONS

This study has demonstrated that an active and socially accessible
environment can have a significant influence on autobiographical
memory specificity on older adults. It has also shown that this
socio-emotional, functional, aspect of memory has a significant
role in mediating the effect of underlying cognitive capabilities
and mood/depression on outcome independent functioning
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and perceived health, all crucial components of quality of life
with implications for care needs and costs. It is proposed that
factors or programmes that improve autobiographical memory
specificity could have very significant consequences on outcomes
for older adults.
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Research examining trauma, memory, and mental health among refugee and

asylum-seeking people has increased in recent years. We systematically reviewed

empirical work focusing on the link between autobiographical memory and mental

health among these populations. The review protocol was registered with PROSPERO

(CRD42018095888). Six major databases were searched in August-2020 with no time

limit for publication. Following PRISMA Statement guidelines, 22 articles reporting ten

quantitative, nine qualitative, and three mixed-method studies were selected from 254

articles identified in the initial search. A basic convergent and qualitative meta-integration

technique was employed for data extraction. Four recurrent themes were extracted: (1)

memory activation method, (2) memory features, (3) memory content, and (4) refugee

mental health. Theme 1 illustrates that narrative interviews, important event recall, and

cue word methods were used in most studies. Theme 2 highlights that memories of

refugee people were often less specific, inconsistent, and negative-focused. Retrieval

failure was also common among these people. Theme 3 reveals that refugee and

asylum-seeking people frequently discussed their abandoned identities, lost resources,

injustices, ongoing sufferings, and pointless futures. Finally, theme 4 identifies the

prevalence of various mental health conditions like Post-traumatic Stress Disorder,

depression, helplessness, and anger among these people. The results are discussed

in the context of the current autobiographical memory and mental health theories,

considering refugee-specific experiences in the asylum process and refugee status.

Keywords: refugee, asylum seekers, autobiographical memory, mental health, PRISMA statement, systematic

review

INTRODUCTION

Every year, mass conflict and violence affect a large proportion of the world’s population (1, 2). As
of 2019, it is estimated there are 79.5 million people worldwide who were forcibly migrated, 26
million of whom were declared to have refugee status (3). Refugee refers to people who fled their
own country to escape from war, conflict, and persecution (4). A large segment of refugee people
(above 80%) has resettled in camps in either lower or lower-middle-income countries that are
generally densely populated (5). Their post-migration life starts with full of challenges in insecure
and unstable conditions as recipient countries are often not prepared to accommodate an influx of
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many people at one time (5). This unpreparedness creates
a significant humanitarian crisis. Since forced migration is
associated with multiple traumatic life experiences and a great
disruption in personal and social life (6, 7), refugee peoples’
cognitive functions [e.g., memory; (8, 9)] and mental health are
impacted (10–13).

In this systematic review, we summarize the results of
autobiographical memory and mental health research that was
conducted on refugee and asylum-seeking people resettled in
various parts of the world. We have not found any recent
comprehensive review on this topic except for a review on
adolescent refugee peoples’ autobiographical memory (14),
although empirical research in this domain has been steadily
growing. Psychologically, living in a refugee camp for a
protracted period often causes damage to one’s self-control,
resilience, and hope (15). A previous review on studies involving
Western samples revealed that refugee people were at high risk
of negative psychological outcomes (16). People exposed to three
or more categories of trauma had eight times the risk of mental
illness (13). A study on adult refugee people illustrated that those
with Post-traumatic Stress Disorder (PTSD) tended to report
more information about their traumatic events, even after three
years than those who were exposed to trauma but did not have
PTSD (17).

Autobiographical Memory Impairment and
Mental Health Outcomes
The link between psychopathology and autobiographical
memory impairment is well documented (18). Autobiographical
memories are self-reflective, containing sensory-perceptual
details of an event; reflecting the rememberer’s current goals,
emotions, and expectations (19). From a young age, people
develop knowledge about themselves, personal judgment, and
even personality characteristics from various life experiences and
social interactions (20). The ability to recall autobiographical
memory assists in developing self-identity and making
adaptations to the existing world; guiding the future (19–
21). Numerous studies have shown that people with PTSD
and depression have impaired autobiographical memory; more
specifically, they tend to recall more overgeneral/incomplete
memories (OGMs) compared to healthy controls (18, 22–24).

OGM (i.e., lack of specificity in autobiographical memory)
is associated with traumatic life experiences (18). Research has
shown that people who have had traumatic experiences, for
example, a history of abuse, face more difficulty in remembering
specific autobiographical memories than participants who do
not have such experiences (25). Several studies have established
that OGM contributes to the development and maintenance
of emotional disorders among trauma survivors (18), such as
veterans (23, 26) and people with histories of abuse (27). In other
words, emotional disorders may lead a person’s memories toward
bias in selecting negative and frightening events (28). Similar to
adults, trauma-exposed older adolescents reported overgeneral
accounts while recalling distressing memories (14). However, the
narratives of young adolescents exhibited a dearth of time and

place orientation. They tended to describe the facts rather than
the emotional content of the events with self-interpretation (29).

According to Conway and Pleydell-Pearce (19),
autobiographical memories are constructed by sampling
knowledge from the hierarchically organized autobiographical
knowledge structure. At the highest layer of the hierarchy lies
the most abstract life story schemas along with lifetime period
knowledge. At the bottom are highly specific event memories.
The construction of an autobiographical memory results
from the interaction between the rememberer’s working self,
conceptual self, and the autobiographical knowledge structure
(21). While the working self represents the rememberer’s current
goals and emotions, the conceptual self contains the preferences
and ideology that were gained through schooling and tradition.
Research shows that the construction of an autobiographical
memory could be disrupted due to inappropriate memory
encoding, impaired cognitive processing, or functional avoidance
(30). Emotional disorders themselves can manipulate the nature
of the memory retrieved (28). For example, anxious people are
predisposed to apprehension, and depression makes people
biased toward negativity (31). Ultimately, these tendencies
can interrupt proper searching and thus, create a barrier to
reaching specific event memories (31, 32). Additionally, Rubin
et al. (33) suggested that after trauma exposure, a constructive
process contributes to the encoding of the traumatic experiences
and later influences the retrieval of those memories. This
constructive process also affects the retrieval of non-traumatic
memories (18, 24). Impaired autobiographical memory after
trauma exposure may work as a protective factor against
immediate adverse effects from traumatic events (34). Less
specific memories can serve as a defensive coping style, which
may reduce immediate emotional distress. However, long-term,
it can act as a contributing factor to various other mental health
problems (18).

The Current Systematic Review
A significant amount of work has been published on refugee
mental health, which has led to the development of new theories
and intervention programs (5). Several literature reviews have
also been published on mental health outcomes among both
young (35–39) and adult refugee people (40–44). A recent
systematic review reported the mental health status of Rohingya
refugee people and the language and service-related challenges
they face in camps in Bangladesh (45). Several reviews also
focus exclusively on autobiographical memories of displaced
people, such as two recently published reviews on memories
of unaccompanied refugee children (14) and adult asylum
seekers’ subjective experiences of their migration journeys and
resettlement processes (46). There also exists a review on the
accuracy of autobiographical memories of asylum seekers (47).

However, we noticed a lack of systematic reviews of research
investigating the link between autobiographical memory and
mental health among refugee and asylum-seeking people. We
also found that there are only a few reviews (45, 46) that followed
the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) Statement guidelines. The current review
is an attempt to fill these gaps. It is important to examine
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the feature and content of the memories of refugee people as
their memories are crucial for establishing their asylum-seeking
credibility and global policymaking (8). Retrieving distressful
memories, sometimes repeatedly for legal purposes, may cause
psychological problems among refugee populations that would
require proper therapeutic attention (48). Research has also
illustrated that collective memories of refugee people have at least
partially influenced their interpersonal bonding, promoted their
culture, religion, and language, and indirectly helped improve
their new settlement conditions (49).

Besides mental health, this systematic review focused
on autobiographical memory rather than other higher-order
cognitive processes as that would widen the scope too much. We
also included those articles that are written in English because
the current authors have proficiency in that language. We aimed
to map currently available findings of autobiographical memory
and mental health among refugee and asylum-seeking people
recruited from different parts of the world. We pose three
broad research questions: (1) what are common methods used
in refugee and asylum-seeking people’s autobiographical memory
and mental health research; (2) what are the main features and
content of the target population’s autobiographical memory, and
(3) what kind of mental health outcomes are reported among
those populations?

METHODS

Protocol and Registration
The protocol of this systematic review was registered with
PROSPERO (registration number: CRD42018095888).

Eligibility Criteria
This review included articles that focused on autobiographical
memory and mental health issues among refugee and asylum-
seeking people. There were three inclusion criteria: (1) any
articles examining trauma narratives, autobiographical memory,
and life stories; (2) studies that assessed mental health issues
using standardized scales, questionnaires, and narratives; (3)
only peer-reviewed, scientific articles published in the English
language. There were five exclusion criteria: (1) studies focusing
on autobiographical memories of displaced individuals within
their own country, and war trauma victims whowere not refugees
or asylum-seekers; (2) studies with a sample of migrated people
for immigration purposes, asylum seekers but not a refugee;
(3) studies looking at theoretical issues of autobiographical
memory; (4) studies administering intervention programs to
address mental health andmemory-related issues; and (5) studies
focusing on other higher-order cognitive processes among
refugee people.

Sources of Information
Before initiating database searching, relevant synonyms for
topical keywords (i.e., refugee, autobiographical memory, and
psychological outcome) were identified through Medical Subject
Headings (MeSH). Search strings included keywords and
synonyms connected with Boolean operators (i.e., AND, OR) and
advanced search techniques (primarily asterisks for truncation

of root words to allow for alternate word endings). An
extensive search was then conducted in six major databases:
Scopus, PubMed, Web of Science, PsycINFO, PILOTS, and
EBSCOhost. The Supplementary Table 1 shows the results from
each database using the specified search string. This literature
search was conducted in August 2020.

Article Selection
Article selection occurred in four stages. In the first stage, 254
articles were identified from six databases with predetermined
keywords. In the second stage, 94 duplicates were first excluded,
and then the remaining 160 articles were screened based on their
titles and abstracts, leaving 30 articles for full-text review. The
abstracts of the articles that did not match the inclusion criteria
were excluded at this stage. The third stage concerned checking
the eligibility criteria of these 30 articles. Finally, 22 articles
meeting the criteria were selected for inclusion in this review.
PRISMA Statement guidelines (50) were followed throughout
this process. Covidence (www.covidence.org) software was used
to screen and select articles systematically. To minimize bias,
the first author and an independent assessor conducted the
entire process separately, after which a meeting was arranged
to resolve any discrepancies in the article selection. Finally, 22
articles reporting ten quantitative, nine qualitative, and three
mixed-method studies were selected for the current review.
The mixed-method studies were the ones that adopted both
qualitative and quantitative approaches in data collection and
processing. Figure 1 displays the PRISMA flowchart for the
article selection process.

Data Extraction
The first author extracted all key data, such as samples’
demographic details, study information, measures, and findings.
For accuracy, the third author cross-checked all information.
Upon agreement of both authors, the data were finalized before
synthesis. The entire data extraction process was completed using
NVivo-12 (51).

Quality Appraisal
Study quality was assessed with the Mixed Method Appraisal
Tool (MMAT) (52), demonstrated to be a valid and reliable
instrument (53, 54). The MMAT can evaluate qualitative,
quantitative, and mixed-method studies. There is a compulsory
screening section to ensure that the eligibility criteria are met.
The evaluation of quantitative studies includes three separate
criteria for randomized controlled trials, comparative studies,
and descriptive studies. There are different sets of questionnaires
for qualitative and mixed-method studies. An overall scoring
system is excluded from the updated version of MMAT (52).
Instead, a detailed investigation of the articles for each criterion,
based on evaluating the strength of methodological features,
is suggested.

Data Synthesis
This systematic review includes articles with quantitative,
qualitative, and mixed-method study designs. Therefore, the
basic convergent qualitative meta-integration technique, with
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FIGURE 1 | PRISMA flowchart of the article selection process.

six steps for synthesizing data, was adopted—see Figure 2 (55).
This procedure is used to combine qualitative, quantitative,
and mixed-method study findings in a systematic review paper.
After categorizing different data sets, all quantitative findings are
converted to qualitative data using thematic coding. All coded
data are then synthesized and integrated based on the theme.

RESULTS

Appraisal of the Studies
All 22 articles selected for the current review satisfied MMAT
screening requirements (Supplementary Table 2). The nine
qualitative articles met all five criteria listed in the qualitative
evaluation section of the MMAT. Out of ten quantitative articles,
two adopted non-randomized designs, and eight used descriptive
designs. The two articles with non-randomized study designs
met all the relevant criteria (56, 57). Six out of eight quantitative
studies using descriptive designs neither indicated the sampling
strategy nor recruited samples that were representative of the
population (24, 28, 58–61). One mixed-method study (59) had
a quantitative description design; however, it did not meet two
criteria related to sampling strategy and representativeness. All
mixed-method studies met full MMAT criteria for qualitative and
mixed-method studies (57, 59, 62).

Description of Studies
A total of 1,222 refugee and asylum-seeking participants, 759
adults and 463 children, took part in the reviewed studies. Sixteen
studies involved only adults, four studies only children, and two
studies included both children and adults of various nationalities
and ethnicities (Table 1). A range of different tools was used
in the quantitative studies to assess PTSD, traumatic events,
the impact of trauma, depression, and individual’s strengths
and difficulties (Table 1). In the qualitative studies, participants’
psychological reactions were extracted from the life narratives
they produced.

Themes Extracted
Four recurrent themes were extracted: (1) memory activation
methods, (2) memory features, (3) memory content, and
(4) refugee people’s mental health. Theme 1 addresses
the first research question, themes 2 and 3 cover the
second research question and theme 4 focuses on the third
research question.

Memory Activation Methods
Our first research question was to identify the common research
methods used in autobiographical memory and mental health
research on refugee and asylum-seeking people. We found that
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FIGURE 2 | Steps of basic convergent qualitative meta integration.

different methods were used in the selected studies. Narrative
interviews were the most frequently used method; twelve out of
22 studies utilizing this method (58, 59, 62, 63, 65, 72, 73, 75, 76,
79, 80, 85). In these studies, participants were asked to recall the
days before migration, and describe the genocide or conflict they
witnessed during their migration journey and/or after resettling
in the host country. Two of these studies used the archived
data in which narrative interviews of refugee participants
were preserved (76, 80). Nets-Zehngut (80) compared archival
narratives collected from 131 Palestinian refugee people with the
recorded history of the Palestinian refugee people’s lives.

The second most common method used was the important
memory method. Seven studies utilized this method in which
participants were asked to report their most traumatic or
distressful life events (9, 28, 56, 57, 60, 61, 64). In these
studies, participants mostly recalled negative life events with
the occasional retrieval of happy, neutral, nostalgic, or random
memories. Participants of two studies were asked to imagine
future events along with the retrieval of autobiographical
memories (64, 75). In two studies (28, 60), the consistency
of important memories was assessed through repeated recall.
Lastly, the cue word method was utilized in three studies (8,
24, 68) in which different combinations of common words
were used.

Memory Features
Three different memory features were extracted: (1)
retrieval failure, (2) inconsistent memory, and (3) reduced
memory specificity. This theme partly addresses our second
research question.

Retrieval Failure
There were four studies (9, 58, 59, 62) in which both adolescents
and elderly participants appeared to be unable to recall any

memory they reported previously, particularly traumatic, and
stressful memories. In general, refugee people were less likely to
recall self-distant memories compared to self-related memories
(61). Sometimes, trauma-exposed refugee participants expressed
the emotional content of the events rather than the details of the
events (59).

Inconsistent Memory
A common feature of refugee people’s autobiographical memory
was that they lacked consistency. Three studies (9, 28, 58)
revealed that participants were unable to describe the same
memory that they had reported several weeks ago. The
inconsistency was more apparent for the marginal description
of an event than for the description of the event core (28).
Adolescents were more likely than adults to alter their distressful
life experiences (57); however, their simulation of future events
was coherent with their memories (64). Inconsistencies between
oral histories and academically documented stories were also
observed (80), with oral histories being more amorphous and
variant. Nets-Zehngut (80) found high discrepancies among
memories of specific events recalled by people from the same
community but living in different locations. Only one study
found mostly identical memory protocols produced six weeks
apart (60).

Reduced Memory Specificity
Memory specificity was investigated in three studies (8, 24,
68). Two studies revealed that specificity was higher for non-
traumatic memories than for traumatic memories (8, 68).
However, the proportion of specific memories recalled did not
vary between everyday negative events and major traumatic
memories (68). One refugee woman’s narrative indicated she
might have images of the traumatic events, but she did not give
specific details when recalling the events (63). Graham et al. (8)
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TABLE 1 | Summary of the articles selected for the review.

Article Type of study Setting Sample size Age Gender Nationality/Ethnicity Autobiographical

memory measures

Mental health

outcome measures

Hollo (63) Qualitative Germany 3 refugees Not mentioned All females Estonia Autobiographical

narrative

Autobiographical

narrative

Ramsgaard

and Bohn (64)

Quantitative Denmark 34 children of refugee

parents with PTSD and

34 matched community

control group

10–18 years 14 boys and 20 girls Somalia (n = 13), Iraq

(n = 6), Kosovo (n = 4),

Afghanistan (n = 3),

Kuwait (n = 3),

Palestine (n = 3), and

Bosnia (n = 2)

Asked to write down

past and future life

events. They were also

asked to write about an

AM event that

happened last

weekend

Past and future life

events were coded for

overall emotional tone

on the 5-point Likert

scale

Chen and

Schweitzer

(65)

Qualitative Australia 30 students and 5

parents

Students’ age 11–18,

parents’ unknown

9 female and 21 males Albanian, Congolese,

Eritrean, Ethiopian,

Indonesian, Iranian,

Iraqi, Karen, Samoan,

Somali, Sudanese,

Syrian, Thai,

Vietnamese,

Bayat/Hazara/Afghan,

Albanian, Chinese

Narrative storytelling Narrative storytelling

Wildschut et

al. (56)

Quantitative Saudi Arabia 190 refugees 18–64 years 116 men, 74 women Syrian Recalling nostalgic or

ordinary memory from

their past with rating

the memory between

positive affect and

negative affect

Psychological functions

were assessed by four

questionnaires with a

6-point rating scale

Wagnild and Young’s

(66) 25-item Resilience

Scale (RS) with a

7-point rating scale

Petta et al.

(58)

Quantitative Rome 14 refugees 20–37 years All males African Lifespan Memory

Interview in the Asylum

Seekers (LMI-AS)

Two questions were

asked to assess the

level of stress and it

was rated by VAS

Békés et al.

(59)

Mixed Hungary 20 refugees Adult 6 males, 14 females Jewish from Hungary

and neighboring

countries

In-depth interview In-depth interview

Reebs et al.

(61)

Quantitative Israel 110 men Adult

Mean age 32.7,

SD 6.49

All male participants Sudanese refugees Instructed to recall sad

or fearful experiences

by choosing

self-immersed or

self-distanced

approaches

Mollica et al. (67)

Emotional reactivity

was measured by

asking two questions

with 5-point ratings

(Continued)
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TABLE 1 | Continued

Article Type of study Setting Sample size Age Gender Nationality/Ethnicity Autobiographical

memory measures

Mental health

outcome measures

Wittekind et

al. (68)

Quantitative Germany 44 displaced people

and 23 non-displaced,

non-traumatized

individuals

Elderly people born

between 1932 and

1941

All male participants From former parts of

Germany (e.g., Silesia,

Prussia)

AMT: Cue word

presented on a card

with 3 practice word

sessions. 15 words (5

positive, 5 negative, 5

neutral) were

presented, and they

were asked to generate

a specific memory.

They were aided with

prompt questions until

the time limit expired

Post-traumatic

Diagnostic Scale (PDS)

(69): Diagnostic

questionnaire for PTSD

with severity

assessment

Hamilton Depression

Scale (HDRS) (70),

Vocabulary test using

Intelligence

test (Mehrfachwahl-

Wortschatz-

intelligenztest-B) (71)

Kevers et al.

(72)

Qualitative Belgium Five families with 2–5

children

Adult parents and

children aged at least

12 years

Not mentioned Kurdish Semi-structured

Narrative interview

Narratives of interview

Pineteh and

Mulu (73)

Qualitative South Africa 20 participants Age range 25–55 years Female 6

Male 14

Cameroonians Narrative interview Narrative of interview

Huemer et al.

(57)

Mixed Austria 28 participants and a

control group of 168

students.

Age between 15 and

18 years

Control group: 14–18

(M = 16, SD = 1.3)

From African countries,

including Gambia,

Somalia, Nigeria,

Kenya, Ghana, and

Eritrea

Asked to remember a

stressful event or

random memory

Referential activity for

measuring emotional

reaction using the

narratives

Panter-Brick

et al. (9)

Quantitative Afghanistan

and Pakistan

331 students. 11–16 years old

students

Mean age 13.23 years

In Afghanistan Female 119

Male 115

In Pakistan

Female 42

Male 55

Afghans Open space for

mentioning the most

distressing

traumatic events

Traumatic Event

Checklist

Child revised impact of

events scale

Depression self-rating

scale (74)

Strength and weakness

scale

Self-reported

questionnaire

for caregivers

Skardalsmo

Bjorgo and

Jensen (75)

Qualitative Norway 34 unaccompanied

adolescents

13–19 years old (M =

16.4, SD = 1.5)

Female 4

Male 30

From 8 different

countries; mostly in

Afghanistan (56%),

Eritrea (18%), and Sri

Lanka (9%)

Semi-structured

narrative interview with

contained upbringing,

past life, and future life

Emotional reaction

during an interview

Wylegała (76) Qualitative Krzyż

/Zhovkva

33 biographical

interviews

People who were 3–15

years old during

migration

Not mentioned Polish and Ukrainian Biography Narratives of biography

(Continued)
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TABLE 1 | Continued

Article Type of study Setting Sample size Age Gender Nationality/Ethnicity Autobiographical

memory measures

Mental health

outcome measures

Graham et al.

(8)

Quantitative UK 38 people Adult Female 11

Male 27

African, South

American, Middle

Eastern, and Eastern

European

Autobiographical

Memory Test [AMT;

(77)] with 16

emotion-related cue

words

SCID-IV for diagnostic

confirmation of

PTSD (78)

Krahn (79) Qualitative Canada 16 refugees Survivors were 78–96

years old, while adult

children were 51–67

All females Russian Participant observation,

interviewing, and

archival research

Participant observation,

interviewing, and

archival research

Nets-Zehngut

(80)

Qualitative Palestine 4 oral history projects

including interviews of

131 refugees

The historical

document of Israeli

history was written by a

famous history writer

Adult Not mentioned From 38 different

localities of Palestine

Oral history/narrative

Secondary sources of

Israeli documented

history

Studies of Palestinians

Oral history/narrative

interview

Secondary sources of

Israeli documented

history

Studies of Palestinians

Moradi et al.

(24) (Study 1)

Quantitative UK 37 people Adult

Mean age 38.5 years

and SD 14.72

Female 18

Male 19

24 Kosovan Albanians

and 13 Bosnians

AMT:10

emotion-related cue

words (5 positive and 5

negative) were given

Post-traumatic

Diagnostic Scale (PDS)

(81): Diagnostic

questionnaire for PTSD

with severity

assessment. The

translated version was

used

Eytan et al.

(60)

Quantitative Switzerland 7 refugees 18–50 years old

Mean 26.85 years

Not mentioned Sub-Saharan West

Africans

Asked to recall any

traumatic memory and

happy memory in two

different sessions with

a 6-week interval.

Impact of Event

Scale (82)

Hospital Anxiety and

Depression

Scale (HADS) (83)

Herlihy et al.

(28)

Quantitative England 1999

and 2000

39 refugees The range between 18

and 64 Mean 39.5 and

SD 14.5

Female 20

Male 23

27 Kosovan Albanians

and 16 Bosnians

Asked to recall a

traumatic and a

non-traumatic event

from their lives. Then

they were presented

with 15 questions to

evaluate the events

Rated the events as

peripheral or central to

their experience

The interview was

taken twice with several

weeks’ (3–32) interval

Post-traumatic

Diagnostic Scale (PDS)

(81): Diagnostic

questionnaire for PTSD

with severity

assessment

Beck Depression

Invention-II (84)

(Continued)
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demonstrated that recall of specific autobiographical memory
was less frequent among refugee people with PTSD. Wittekind
et al. (68) revealed that positive or non-traumatic cues elicited
more specific memories than negative or trauma-related cues.
Refugee participants with depressive symptoms were found to
produce less specific autobiographical memories compared to
refugee participants who were not depressed (8). Moradi et al.
(24) revealed that the specificity of refugee people’s memories was
associated with core symptoms (e.g., flashbacks, avoidance) of
PTSD. They found autobiographical memories to be negatively
linked to re-experiencing the trauma, yet positively associated
with avoidance behavior (24).

Memory Content
Nine different types of memory content were extracted from
autobiographical memories produced by the participants in
the analyzed studies. This theme also addresses our second
research question.

Changing Status and Identity Confusion
In six studies (64, 72, 73, 76, 79, 85), both adolescent and adult
refugee participants mentioned an alteration of past identities
and accountabilities. They perceived their refugee status as
worthless compared to their pre-migration life (85). Their refugee
status and future uncertainty affected adolescents’ daily lives,
cultural lives, and self-identities; thus, they tended to generate less
normative cultural life scripts than non-refugee adolescents (64).
Even refugee children felt inferior to their non-refugee peers (76).
Pineteh and Mulu (73) reported that many refugee people felt
humiliated and neglected while trying to find a job, sometimes
hiding their refugee identity and avoiding their community. This
trend was more common among children than adult participants
(76). However, some adult refugee people presented themselves
as protagonists to protect their original identities (73), and
sometimes showed pride in their national identities (76). Kevers
et al. (72) observed that Kurdish refugee participants believed
that the rest of the world had been harboring a negative image
of them; therefore, they tried to convince others to renew respect
for their community. In their effort to secure self-identity, older
refugee women preferred to talk about the positive sides of their
life experiences (79).

Feeling of Loss
While talking about self, both older and younger refugee
participants remembered their past lives and recounted what they
had and what they had lost (63, 65, 72). Senior refugee people
missed their home countries so much that they recounted many
personal events even half a century after their migration (63). The
sense of loss varied depending on the age of participants. Adults
wished to get back their homes (72), whereas children focused
more on their present lives and on reconstructing their identities
in their new settlements (76).

Sense of Insecurity and Injustice
Feelings of insecurity are common among refugee people, even
after resettling in a new country. An adult refugee woman
narrated her constant childhood fear that she would lose her
mother and grandmother during the war and resulting migration
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(63). Wylegała (76) found that children who were refugees
reported they could not rely on their parents or elders, whom they
had previously trusted, for safety. A refugee woman felt confused
when her mother beat her brutally after being raped by a soldier
at a very early age (63). Kevers et al. (72) found that maintaining
silence was common among refugee family members when they
felt unsafe or did not want to recall traumatic events as a kind of
protective self-defense mechanism.

Social Isolation
After migration, refugee people felt isolated from society and
discussed lost social bonds after migration that they were unable
to recreate in their new environments (85). Adults who are
refugees sometimes refused to meet other community members
because meeting with their people might remind them of
what they had lost. Children also felt isolated, neglected, and
sometimes were bullied at school in the host country (63).
However, these kinds of experiences were often attributed to an
unfamiliar culture and language rather than to refugee status
(76). Some refugee people also shared positive experiences;
for example, they indicated they were often supported and
appreciated by the local people (63).

Worth of Living
Older refugee participants were in a crisis concerning their
perceptions of the meaning of life more so than younger refugee
participants (85). Older refugee participants expressed some
kind of purpose or aim in their pre-migration life narratives,
but this purpose was utterly absent in their post-migration life
narratives. They reported perceiving their looming death since
they were exposed to war or conflict, viewing their death as
happening only in a matter of time (63). Participants from three
studies stated they felt disheartened when attempting to face the
ultimate meaning of life (62, 72, 85). One participant fromWeine
et al. (62) expressed his disgrace and suffering by saying that
sometimes he feels not human, but beast-like. However, refugee
people with high resiliency reported high self-esteem, a belief in
a positive meaning of life, and social attachment while recalling
their nostalgic memories more so than refugee people with lower
reported resiliency (56).

Lack of Resources for Adaptation
In three studies, participants recalled feeling added stress from
a lack of resources for adapting to their new settings (63,
76, 85). According to Miller et al. (85), the difficulties faced
by adult refugee people in gaining new practical knowledge,
especially a new language, could intensify their feelings of
incompetence and anxiety. According to Wylegała (76), adults
tried to rationalize their current refugee status in a way that
suggests their sacrifice could bring back their lost identities.
They also iterated that their suffering and sacrifices symbolized
their patriotism.

Promoting Own Culture
Participants of three studies introduced their own culture,
norms, and values to the researchers (65, 72, 76). Adult—
but not young—refugee participants appeared to enjoy talking
about their home countries, customs, and cultures. They

also continued to practice their traditions in their new
settings (76). Chen and Schweitzer (65) found that adolescents
honored their customs and heritage as a significant part of
their identities.

Optimism
Albeit having multiple adverse life experiences, many refugee
participants keep hope for change in their lives. This was
observed in the narratives produced by participants in five
studies (59, 64, 73, 76, 85). However, the tendency to be
courageous and resilient was more visible in children and
young adults than in elderly refugees (85). One study revealed
that some refugee people had high hopes they would return
to their ancestral homes one day (76). While simulating
future life stories, both adolescents and adult refugees tended
to be altruistic to their people (59, 64). Among refugee
participants, optimism was identified as a protective factor (73)
and a healthy coping strategy in a changed and challenging
world (85).

Trauma Memories
Seven studies revealed that participants from refugee
communities were more likely to talk about adverse life
events they experienced during pre-migration violence, wartime
conflict, and their migration journeys (57, 59, 62, 63, 68, 73, 75).
Younger refugee participants were prone to recall violent events
occurring at home or school (75). These negative memories
were produced during interviews and laboratory conditions
(68). Young refugee participants spontaneously recalled more
traumatic memories than the control group (57) and the non-
clinical population (68), even when they were not exposed to
the events directly but only learned from others’ narratives (63).
In one study, adult participants described mental images of
past traumatic events (e.g., murder, torture, and destruction)
so vividly that they felt they were living with those images (62).
However, participants from another study recalled the cognitive
elements of traumatic events as if they were emotionally detached
from those events (59). Sometimes, participants consciously
avoided describing memories despite having clear images of
traumatic events (63).

When the autobiographical memory of clinical populations
(e.g., people with PTSD) was investigated, it was found
that participants retrieved traumatic memories quite clearly
regardless of the cues used to induce them. Wittekind et
al. (68) claimed that PTSD-affected individuals can recall
more traumatic events than those that are non-traumatized
and those not affected by PTSD. Refugee participants’ life
narratives in two studies illustrated they could recall the
adverse events that happened during their forced migration
(73, 76). Participants described the journey as terribly long in
extreme weather conditions and without a clear destination
(63, 76). It was an unforgettable journey fraught with challenges
and uncertainty for many refugee people, and at times they
thought they might not be able to complete or survive
it (63, 73).
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The Mental Health of Refugee and Asylum-Seeking

People
This theme addresses our third research question. Across the
reviewed articles, PTSD, depression, negative reactions, and
contradictory feelings were associated with refugee people’s
autobiographical memory. Three subthemes were extracted:
(1) the presence of psychological disorders and symptoms,
(2) negative emotions, and (3) contradictory feelings about
experienced trauma.

Psychological Disorders and Symptoms
Many participants in eleven studies either suffered from PTSD
or demonstrated symptoms of PTSD or post-traumatic distress
(8, 9, 24, 28, 60–63, 68, 76, 79). Participants from all but two
of those studies were found to be suffering from PTSD (9, 60).
The remaining two studies investigated participants’ traumatic
life experiences and demonstrated how the trauma affected
their mental health. Three studies examined the link between
PTSD and autobiographical memory specificity (8, 24, 68).
Autobiographical memory specificity was found to be differently
associated with the four core PTSD symptoms: flashbacks, re-
experiencing, avoidance, and hyperarousal; the more intense
the flashback of a traumatic event, the lower the specificity of
autobiographical memory (24). Another study revealed that re-
experiencing and avoidance were more frequent than symptoms
of hyperarousal among older refugee participants (62). Children
particularly reported suffering from nightmares, hyper-arousal,
and sleep disturbances (63, 76). However, Reebs et al. (61) found
that post-traumatic stress symptoms did not predict avoidance
behavior among refugee participants.

The consistency of recalling distressing autobiographical
memory by refugee participants with chronic post-traumatic
distress was quite low (9). Herlihy et al. (28) reported that the
more severe the PTSD, the lower the consistency in refugee
participants’ memories. Depression was found to be a comorbid
disorder for refugee participants suffering from PTSD (8, 79).
As depression increased, autobiographical memory specificity
was also reduced (68). Wide-ranging experiences, behaviors, and
attitudes that may also reflect depression, such as bereavement,
undermining behaviors, being offended, and in extreme cases,
schizophrenic symptoms, were detected in refugee participants’
narratives (62, 79).

Negative Emotional Reactions
Refugee people participating in nine studies expressed different
types of negative emotional reactions: sadness, aggression,
helplessness, and hopelessness concerning what they had lost,
and a feeling of apprehension and distress regarding ongoing
problems (59, 61–63, 65, 75, 76, 79, 85). Although adult
refugee participants indicated that their children did not
understand what was happening around them, negative emotions
were frequently expressed in the narratives of child refugee
participants (63, 65, 76). Some older participants reported
occasionally feeling so mean that it was as if they did not have
a soul (62).

Contradictory Feelings
Four studies noted the presence of contradictory feelings among
adolescent refugee participants and observed adult refugees
describing their childhood memories about traumatic events
(63, 64, 75, 76). Along with negative moods, they expressed
mixed feelings toward those who tortured them (75). When
adult participants were children, they found war events were
sometimes quite exciting and novel (63). This was evident when
they were talking about the violence they experienced at home
and/or school before migration (75). Interestingly, adolescents
who were tortured during their childhood by parents or teachers
missed being with or seeing them simply because they felt
they were tortured due to their misbehavior or for their well-
being. In one study, adult refugee participants reported they felt
confused about the social and political conflict that took place
during their young age because they were not mature enough
to understand all the complexities involved (76). Adults also
sometimes expressed mixed feelings while recalling nostalgic
memories (56).

DISCUSSION

In this paper, we summarise the results of research investigating
autobiographical memory and the mental health of refugee
and asylum-seeking people recruited from different parts of
the world. We had three broad research questions. First, we
wanted to see what kind of methods were used to induce
autobiographical memories; second, examine the features and
content of autobiographical memories produced by the study
participants; and third, explore mental health issues reported
by the participants. The convergent meta-integration technique
extracted four recurrent themes: (1) memory activation methods,
(2) memory features, (3) memory content, and (4) mental
health of the refugee and asylum-seeking people. The first theme
addresses the first research question, the second and third themes
are aligned with the second research question, and the fourth
theme focuses on the third research question.

Concerning the first research question, most research has
conducted narrative interviews to gather autobiographical
memories (58, 59, 62, 63, 65, 72, 73, 75, 76, 79, 80, 85), followed
by the important memory method, in which participants recalled
traumatic and distressful life events (9, 28, 56, 57, 60, 61, 64),
and the cued recall paradigm, in which memories were elicited
by word cues (8, 24, 68). Most researchers preferred narrative
interviews over other methods as this technique helped them
collect an individual’s coherent life stories rather than scattered
life events (72). It is narrative stories through which one can
better understand the types of trauma an individual experienced
at different legs of life (72). Another advantage of narrative stories
is that they often contain a participant’s thoughts about the future
including their wishes and dreams (59, 64, 73, 76, 85).

Focusing the second research question—the features of
autobiographical memory, we observed that participants’
memories were often inconsistent; descriptions of the same
event were different at different points in time (9, 28, 57, 58).
This pattern was similar across younger and older participants.
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They were also unable to recall many of their life events.
They frequently recalled traumatic and distressful events
without much detail, thus producing overgeneral memories
(8, 24, 68). Older adults recalled more overgeneral memories
than adolescents. However, several studies have shown that
memories attached to negative emotions were more vivid and
accurate than memories associated with positive emotions
(59, 62, 68, 73, 75, 76). Inconsistent memory in both adults and
children could be due to the bias of tunnel memory and observer
memory (33). According to Rubin et al. (33), traumatic memory
can be biased through (1) tunnel memory (i.e., a tendency to
focus on memories that involved emotional provocation), (2)
observer memory (i.e., recalling memories as if only an observer
and not an active participant in the memory), and (3) personal
goals and attitudes (i.e., referring to the personal or cultural
significance of a memory).

Adult participants were more likely to focus on the core of
negative life events; therefore, outer details of their memories
were inconsistent (28), demonstrating tunnel memory bias (33).
The tendency to share distressful memories could be a product
of tunnel memory; yet, it could also be a useful mechanism
for ameliorating negative emotions (87). Unlike adults, young
participants either altered their memories or described without
sufficient detail and affect. They also tended to see their traumatic
experiences from the view of an observer, thus avoiding any
emotional attachment with the event (57, 63). It is worth noting
that not all participants in the reviewed studies were patients
with PTSD, although Rubin et al. (33) claimed memory biases are
particularly related to PTSD symptoms.

Overgeneral memory (OGM), or a lack of specificity in
autobiographical memory, was quite common among refugee
participants. Conway and Pleydell-Pearce (19) suggested aborted
generative search within the memory hierarchy as the reason for
OGM (19, 88). OGM was explained further by Williams’ (30)
CaR-FA-X model, which describes three mechanisms: Capture
and Rumination (CaR), Functional Avoidance (FA), and lack of
executive control (X). OGM happens when generative search in
the memory hierarchy becomes stuck in the intermediate level
(Capture) and starts ruminating with the memory (Rumination).
People ruminate more when the memory, or the cue, is linked
with self (89). FA works as a gateway to block the negative
emotional memory from coming out (30); therefore, people
avoid details of the negative memory by providing a general
response to the memory. It increases the tendency to talk more
about the negative event in a generic manner by people who
have experienced trauma (90, 91). Both adult and younger
refugee participants showed similar tendencies when sharing
their distressful experiences. Additionally, a lack of cognitive
control may make the generative retrieval process slower and
produce fewer specific memories.

While examining memory contents (part of the second
research question), various psychosocial features were
extracted—changing status and identity confusion, feelings
of loss, a sense of insecurity and injustice, and social isolation.
These results can be explained using the ADAPT model (92),
which focuses on refugee people’s experiences of psychosocial
issues. The model proposes five psychosocial pillars that are

required for the stability of society and the mental health of its
people. The core pillars are safety and security, social bonding,
role and responsibilities, justice, and the meaning of life. In the
refugee community, the pillars are likely to be disrupted due to
war, conflict, and forced displacement. Silove (92) asserts that
the prolonged collective victimization which has created this
disruption is likely to result in poor mental health.

The content extracted from participants’ narratives frequently
reflected the disruption of core psychosocial pillars of the ADAPT
model. Participants talked about their changed status and loss of
identity, insecurities, and injustices, and loss of attachment and
social bonding (92). There were notable similarities between the
memory content produced by children and adult participants.
Like most adults, children also felt unsafe, even when they were
with their parents and close relatives. They felt inferior and
socially isolated, and they hid their refugee identity before non-
refugee peers. As indicated in their narratives, adults occasionally
avoided the company of their community members and felt the
loss of attachment to their previous lives. Some also wished to
return to their home country. However, young participants were
more resilient, focused on their present lives, and hopeful about
their futures.

There were several studies in which participants gave vivid
descriptions of traumatic events (59, 62, 68, 73, 75, 76).
This result opposes the mainstream literature in which a
link between trauma and OGM has been established. To
make sense of this unexpected result, we should take into
account the practical aspects of day-to-day survival needs for
refugee people. To establish asylum-seeking credibility to legal
authorities, refugee people must repeatedly recall and report
their adverse, life-threatening experiences in their countries
before migration and during migration journeys (93). They
are required to narrate the central details of those traumatic
events over and over again to substantiate their claim for
refugee status (48). As the recollection of those events was
essential for defending their refugee identities, they recalled
them without much anguish. The memories’ ability to create
distress was dissipated because their detailed recollection was
likely to bring needed material and psychological resources to
refugee people.

With regards to the third research question, the refugee
people exhibited a wide range of mental health issues, ranging
from experiencing sadness and anxiety to being diagnosed
with psychiatric disorders, such as PTSD and depression (61,
75, 85). Among psychiatric disorders, PTSD and depression
have been frequently studied in refugee people as comorbid
conditions (8, 9, 62, 68). Symptoms of PTSD were associated
with reduced memory specificity. Refugee participants with
PTSD were more inconsistent in the repeated recall of their life
stories than non-clinical refugee participants (9, 28). Refugee
participants, while discussing their past lives, expressed sadness,
hopelessness, helplessness, anger, feelings of being lost, anxiety,
and distress. For the most part, adolescent refugee participants
expressed conflicted feelings. Impaired mental health among
refugee people has been attributed to different competing
theories; while some theories emphasize the loss of resources
due to forceful eviction (94), others highlight the challenges
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refugee people normally encounter in their post-migration living
conditions (15).

According to the conservation of resources theory (94), the
loss of resources in predetermined domains, such as personal,
familial, or social, ultimately disrupts an individual’s self-control
and resilience. In this review, we noted frequent mention of the
deprivation of adequate resources in life narratives (63–65, 72,
73, 76, 79, 85). Therefore, a loss of resourcesmay be the reason for
existing psychological distress among refugee people. In contrast,
the ecological theory suggests that adverse post-migration living
conditions determine refugee people’s mental health (15). After
migration, they confront many daily living stressors, such as
unsafe living conditions, inadequate survival resources, isolation,
lack of employment opportunities, and many more. Evidence
demonstrates that the stressful post-conflict situation mediates
post-trauma-related mental health (95). In the present review,
issues related to stressful post-migration conditions, for instance,
social isolation and job crisis in an unsupported and unsafe
environment, repeatedly appeared in the narratives produced by
the participants (63, 73, 76, 85).

Several articles in this systematic review have shown a link
between trauma-induced disorders (e.g., PTSD and depression)
and autobiographical memory impairment. Some researchers
have claimed that impairments of war-trauma memories could
be recovered over time (96), but that traces of PTSD could
remain for a long time. Therefore, it is still inconclusive what
type of memories were more likely to be impaired among refugee
people. The debate remains for what contributes more to the
disruption of refugee mental health. Is it trauma exposure or
ongoing hazards and living conditions after migration, or both?

Limitations
We have encountered several challenges while conducting this
systematic review. A major challenge was to compile results
appearing in a diverse set of studies, as the sample size, age,
nationality, and ethnicity of participants varied significantly.
The study designs, measurement tools, and assessment methods
were also quite diverse. Particularly in the qualitative studies,
the methods used to assess memory narratives did not follow
standard procedures for measuring autobiographical memory.
We included these studies because they investigated memory
components that are of particular importance for studying
refugee memory. Due to a lack of resources, we did not
include grey literature or articles published in languages other
than English. Besides, the quality assessment tool required
subjective justification.

Conclusion
This review offers a comprehensive summary of trauma,
autobiographical memory, and mental health of refugee and
asylum-seeking people. Researchers mostly used narrative
interviews, the important memory method, and cued recall

paradigm to activate autobiographical memories—in some
instances with the instruction to recall traumatic and emotional
life experiences. The recall of autobiographical memory by
refugee people was often disrupted; they faced difficulty in
both describing their life experiences in detail and describing
the same memory at a later point—sometimes simply being
unable to recall it. However, quite unexpectedly, in some
studies, refugee participants were able to recall traumatic life
experiences in sufficient detail. As it was required for them
to vividly recall these memories in front of legal authority to
defend their refugee status, they did it without cutting their
description short while minimizing their distress. It appears
that the need for providing detailed recollections of distressful
life experiences outweighed the loss of re-experiencing those
unpleasant events. The memories produced by refugee people
frequently delineated their loss of physical and psychological
resources and the challenges they faced in their resettlement
environment. PTSD, depression, and feelings of hopelessness
were common among refugee people.We recommend that future
research should focus on the vulnerability of trauma and non-
trauma memories at different points after trauma exposure to
ascertain how they contribute to the impaired mental health of
refugee people. These findings could be useful for researchers
and professionals interested in working with traumamemory and
refugee mental health.
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The ability to sustain a coherent narrative about experiences of trauma and loss is a
prominent feature of secure-autonomous attachment states of mind as assessed in
narrative tasks such as the Adult Attachment Interview. The current study examines the
clinical application of the concepts of narrative coherence and discourse segregation
within a therapeutic intervention for whole families. Bumps in the Road is a family
drawing task, which aims to facilitate the co-construction of family narratives about
adversities such as trauma, loss and hardship. The technique aims to increase the
family’s narrative coherence about such challenging events. The paper first presents a
description of the task itself together with the discourse theories of defensive processing
of adverse events. The study also presents pilot quantitative findings from 19 parents
on the psychometric properties of a coding system of the families’ discourses in
undertaking the task and the therapist’s techniques in administering the task. The
predictive association of coding of the narratives were examined as predictors of
change in internalising and externalising symptoms in the referred child, using the Child
Behaviour Checklist. Findings showed that therapist competence in administration of
the task did significantly predict the magnitude of treatment efficacy. The current study
is the first presentation of this novel therapeutic task and sets a platform for further
research on the use of narrative tasks and the formal coding of discourse in therapeutic
work with children and families.

Keywords: attachment, family therapy, narrative, discourse coherence, defensive processing, segregation

INTRODUCTION

The ability to sustain a coherent narrative about challenging interpersonal experiences is a core
feature of secure attachment states of mind (Main et al., 2003). In adults, coherence of attachment
related discourse can be measured in various ways including attachment-based narratives within
structured interviews [Adult Attachment Interview (AAI); Main et al., 1985], projective measures
(George and West, 2001), and attachment-based script tasks (Waters and Waters, 2006). In children
of verbal age, narrative coherence can be measured using instruments based on story stem tasks
(Green et al., 2000). Reviews of the numerous studies of structured interviews such as the AAI
suggest that more significant levels of psychopathology are predicted by experiences of past trauma
or loss that remain unresolved (Bakermans-Kranenburg and van Ijzendoorn, 2009).
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The development of therapeutic techniques to address
unresolved attachment discourses could add to the clinical
application of such findings. It is a well-established finding
that attachment patterns are likely to be transmitted across
generations (Verhage et al., 2016). This suggests that the lack
of resolution in parent’s discourses on major losses or traumas
may influence the way in which families communicate and
convey such histories to the next generation. Although many
have noted the clinical importance of attachment concepts
and findings, the therapeutic application of these principles
within well-defined interventions is mostly focused on infant-
caregiver dyads (Mountain et al., 2017; Deans, 2020). Despite the
importance of the family environment in shaping child mental
health outcomes, clinical applications of attachment principles to
family interventions are yet to be well established and evaluated
as psychological treatment options (Kho, 2020).

The current study attempts to advance such efforts by
presenting current work developing a family based therapeutic
task called Bumps in the Road. This task involves the whole family
and is a drawing task that is embedded within a manualised
intervention called Behaviour Exchange and Systems Therapy
(BEST) (Poole et al., 2017; Lewis, 2020). It is designed to facilitate
a discussion that allows a co-construction and integration of
family members’ narratives in an effort to address developmental
trauma and complicated grief reactions. The task encourages the
family to work through their account of challenging family events
or circumstances (“bumps”) which may consist of traumas, losses,
and major setbacks, in a way that is supported, facilitated and
explored by the therapist. The goal is to integrate fragments of
memories held by different family members, bringing together
possibly incompatible, incomplete or inconsistent accounts of
major family events (Lewis, 2020).

Narrative in Family Systems
The background of the current study is a model of attachment
conceptualised as an “attachment-family system,” which reflects
an attempt to integrate attachment and family systems theories
via the concept of defensive processes occurring in discursive
patterns (Lewis, 2020). The attachment-family system operates as
a family discourse: a single discursive system which informs each
family members’ speech acts as well as how they are interpreted
and responded to within that family system (Lewis, 2020).
Accordingly, significant incoherence in the family discourse may
impede effective communication and connection at points of
stress or rupture and thereby perpetuate conflictual or withdrawn
interactions. Discursive impasses are likely to be accompanied by
incongruent expressions of affect or triggered re-enactments of
unresolved traumatic experiences (Lewis, 2020). The coherence
of the attachment-family system is conceived as existing on a
continuum, with the ultimate goal of the Bumps in the Road
task being to enhance overall discourse coherence and thereby
assist families to resolve challenges using less conflict and greater
mutual regulation of affect. Therapy can provide a temporary
secure base for the family from which to explore past experiences
while actively re-constructing their family narrative to give new
meaning to these challenges (Byng-Hall, 1998).

In the current context, “discourse” refers to mostly verbal
exchanges which are ordered in a narrative sequence because of
the therapist’s initial request to “tell the family’s story.” The family
discourse which results is an attempt to generate a “narrative”
recounting sequentially the major events in a family’s history.
Family narratives can therefore be viewed as a distinct discursive
form that functions to retrospectively organise past experiences
in the context of dialogues between caregivers and children
(Oppenheim, 2006). This process of co-constructing narratives
also calls upon the caregiver’s ability to provide emotional
scaffolding to support the child’s integration of emotionally
laden or complex experiences. Even when children have directly
experienced events such as separations, trauma, or loss, lack of
resolution within the family discourse can result in the distortion
or denial of the necessary information or links between pieces
of information to adequately understand events (Oppenheim
and Waters, 1995). For example, Bowlby (1988) referenced a
number of child therapy cases in which traumatic events were
experienced, such as witnessing the suicide of a parent or
intrafamilial sexual abuse, and were required by the prevailing
family version of events to completely deny their experience.
Such conditions may increase the likelihood of holding multiple,
contradictory accounts of the same experience (Main, 1993;
Lewis, 2020).

Attachment Representations and
Discourse
Attachment theory highlights the influence of early caregiving
experiences on one’s psychological and socio-emotional
development. Bowlby (1969, 1973, 1980) proposed that early
relational experiences with one’s caregiver form a complementary
mental representation of the self and others within relationships,
that not only informs self-concept, but the prediction and
interpretation of future interpersonal interactions, often referred
to as an “Internal Working Model” (IWM) (Bowlby, 1973). Main
et al. (1985) expanded on this concept and proposed that IWMs
are mental representations which comprise cognitive rules for
how attachment-related thoughts, feelings and experiences are
processed and attended to, with varying degrees of conscious
access to such information. This reconceptualisation opened
up the possibility of analysing discourse, as spoken by older
children and adults, as a means of accessing individual
attachment representations.

Main’s insights into the cognitive and linguistic representation
of attachment culminated in her development of the AAI,
which is based on the speaker’s narrative coherence when
describing autobiographical memories around early attachment
relationships and experiences of abuse, separation and loss
(George et al., 1985). Coherent discourse in an attachment
narrative refers to several features, that is, the extent to
which discourse is organised and consistent, the speaker is
able to easily access and reflect upon attachment experiences,
and the collaboration with the interviewer’s interest in their
attachment history (Main et al., 2003). The concept of discourse
used in Main’s approach was derived from Grice’s (1975,
1989) maxims for cooperative and coherent conversation:
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quality, quantity, relation, and manner. There is evidence
that attachment discourses can be altered by various forms
of psychotherapy. Several studies in which the AAI was re-
administered at various intervals throughout therapy found
that a substantial portion of participants moved from insecure
to secure states of mind post-treatment (Fonagy et al., 1996;
Stovall-McClough and Cloitre, 2003; Levy et al., 2006; Daniel
et al., 2016). Additionally, coherence of discourse and reflective
functioning have been found to increase following therapy
(Levy et al., 2006). In terms of attachment as a predictor of
treatment outcome, research has found that AAI states of mind
can differentially predict treatment response as measured by
symptom changes. Kuipers et al. (2020) found greater reductions
in co-morbid symptoms following therapy in eating disorder
patients classified as Unresolved pre-treatment. Such findings
suggest that symptoms of psychopathology may improve from
treatment due to enhanced attachment security, coherence of
discourse, and related capacities for affective regulation and
reflective functioning (Daniel et al., 2016).

Of particular relevance to the development of Bumps in the
Road is Main and Hesse’s (1990) striking observations about
the discursive manifestations of experiences of trauma or loss in
the discourse of adults classified as Unresolved. Such discussions
may present as contradictory beliefs around key events or
experiences of loss, the speaker’s specific role in such events,
misattribution of blame, confusion between the speaker’s self-
identity and that of the deceased, and disoriented or unintelligible
speech with unusual attention to minute detail, or very prolonged
silences (Cassidy and Mohr, 2001). Main and Hesse (1990)
proposed that such forms of discourse reflect temporary lapses
in the speaker’s metacognitive ability to monitor discourse or
reasoning, providing glimpses into what they referred to as
“non-integrated states of mind.” Such lapses in metacognitive
monitoring become more pronounced when challenging content
related to attachment cues is introduced (e.g., separations,
displays of distress, or themes of loss). An important influence
on the development of Bumps in the Road was Main and
Hesse’s suggestion that such disruptions to discourse coherence
impact on the speaker’s capacity to sensitively respond to the
current attachment demands of their child. The unresolved
parent thereby introduces mismatched or disorienting discourse
with their child in relation to the child’s representation of the
family’s narrated history of safety, reliability and protection. Our
working hypothesis is that such impasses in a shared narrative
of family adversity perpetuates implicit meanings that the family
is compromised as a secure base or that challenges can be
catastrophic or incomprehensible.

Our clinical approach is not simply application of a theory to
clinical practice but an attempt to reliably measure features of
discourse in family narratives by employing a specific discourse
coding modeled on the concept of defensive exclusion. This
idea was first presented by Bowlby (1980) and is an attempt to
synthesise cognitive approaches to information processing with
the psychoanalytic concepts of defense proposed originally by
Sigmund Freud and elaborated by Anna Freud and Melanie
Klein amongst others. Defensive exclusion is a process by which
incoming sensory information is excluded from consciousness,

or retained for a period of time outside of consciousness
such that it continues to influence one’s mood, thoughts, or
behaviour. It is believed that the function of these processes is to
minimise distress when attachment needs are consistently unmet.
Bowlby (1980) proposed that such a process could either lead
to the attachment system becoming deactivated and attachment-
related thoughts and emotions would therefore be diminished
or devalued (termed Deactivation). Alternatively, the process
could lead to affective and/or behavioural responses becoming
disconnected from the relational situation eliciting them (termed
Cognitive Disconnection). Segregated Systems was conceived as
an extreme defensive process, analogous to splitting, which
occurred in response to significant threats to the attachment
system. Segregated Systems occurs when trauma-related affect and
memories are completely blocked from consciousness in order
to prevent significant interference with psychological functioning
and self-regulation (Bowlby, 1980). Main (1993) proposed that
Segregated Systems reflect the development of multiple IWMs
of the same aspect of reality or experience, however such
unintegrated mental models are vulnerable to re-emerging when
the attachment system is strongly activated (George and West,
2012). This defense is particularly maladaptive in the long-term
due to vulnerability to sudden dysregulation and the emergence
of uncontained affect (Juen et al., 2013). Accordingly, Segregated
Systems have been associated with later psychopathology (Juen
et al., 2013) including dissociative responses to traumas (Sroufe,
2005; Liotti, 2006).

The Adult Attachment Projective (AAP) (George and West,
2001) was the first measure to uniquely code narrative discourses
for defensive processes in line with Bowlby’s (1980) propositions.
All four AAP validation studies examining the four-way
classification system undertaken by George and West (2001,
2003, 2012) or their collaborators (Buchheim and George, 2011),
found agreement between Secure-Autonomous, Deactivation,
Disconnection, and Segregated Systems with Secure-Autonomous,
Dismissing, Preoccupied, and Unresolved/Cannot Classify states of
mind on the AAI, with convergence rates ranging from 84 to 94%.

The Therapist’s Role in Constructing the
Family Narrative
Byng-Hall (1995, 1998, 2008) introduced several theoretical
concepts which are critical to integrating attachment concepts
within a family systems therapy. These include the notions
of family scripts, and a “secure family base” as consisting of
a network of attachments which at any one time permit all
members to feel secure and supported enough for creativity
and exploration. Further, Diamond et al.’s (2016) developed an
attachment-based family therapy, which integrates principles
from several theories and existing modalities including
attachment theory and structural family therapy. However,
to date, no interventions appear to have focused on the
assessment of attachment dynamics within a family system,
integrated theories of defensive processing, or attempted to
intervene at the level of family discourse structure.

Given the relational focus of attachment-based family
therapies and the capacity of the therapeutic relationship to
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provide a corrective attachment experience, it has been suggested
that the therapist may play a valuable role (Slade and Holmes,
2019). Bowlby (1988) proposed that much like a sensitive and
responsive attachment figure, the therapist can provide a secure
base from which the client can explore painful experiences,
provide a sense of safety and validation, offer reflective
insights, and enhance the client’s understanding of their internal
experience. Within family therapy, the therapist performs the
additional function of modelling such capacities to parents so
they can, in turn, relate in more adaptive ways to their children
(Wright and Edginton, 2016). Research has suggested that aspects
of the therapist’s interventions influence therapeutic response.
For example, focusing on unmet attachment needs and reframing
psychological problems in terms of relational issues supports the
processing of vulnerable emotions in adolescents participating in
family therapy (Tsvieli et al., 2020), and stronger parent-therapist
alliances are associated with increased attachment-promoting
behaviour in parents (Feder and Diamond, 2016). These findings
highlight the importance of considering therapist variables as a
mechanism of change in attachment-based family therapy.

The Current Study
Bumps in the Road is a family based therapeutic drawing task
used within an attachment-based family treatment, which aims
to facilitate the co-construction and reorganisation of narratives
around trauma, loss, and family hardship, with the overarching
aim of improving the coherence of the family discourse (Lewis,
2020). This task, unlike the AAP or secure base script tasks
(Waters and Waters, 2006) which work largely at the level of
implicit memory, aims to integrate implicit (e.g., generalisations
about the world) and explicit (e.g., autobiographical) memory,
given discrepancies between the two are often met with clinically
(Bowlby, 1980). Further, the task is underpinned by theories
of defensive processing, particularly segregation, and discourse
coherence as clinically meaningful beyond being merely an
indicator of attachment security or insecurity.

The current study utilised a mixed-methods approach with
an exploratory sequential design to develop a quantitative
instrument (Barker et al., 2016). This instrument was intended
to code for (1) discursive characteristics of the attachment-
family system, specifically, coherence and attachment-related
defenses, and (2) characteristics of the therapist’s delivery of
the Bumps in the Road task as the therapist could have an
important role to play in reorganising the family narrative.
This quantitative instrument was subsequently applied to video
footage of the Bumps in the Road task delivered within an six
to eight session model, to evaluate scale characteristics, and
to establish whether defense patterns in the family discourse
and therapist-related variables were associated with treatment
responsiveness. Treatment responsiveness was measured by
changes in internalising and externalising symptoms in the
referred child post-treatment, which was the outcome measure.
The latter aim addressed recommendations for more research
examining change processes in psychotherapy interventions
(Kazdin, 2007).

The hypotheses in the current study were therefore as follows:

(1) As the presence of attachment-related defenses
(Deactivation, Disconnection, and Segregation) increased
in the family discourse, overall coherence decreased.

(2) The attachment-related defenses as measured by the
developed instrument and applied to Bumps in the
Road task would correspond with the attachment-related
defenses as measured by a similar measure named the
Caregiver Attachment Discourse Scale (CADS) which was
applied to an attachment-based interview [the Parental
Reflective Interview (PRI)] administered in the early
sessions of the intervention.

(3) Coding of defense patterns (Coherence, Deactivation,
Disconnection, and Segregation) in the family discourse
would be associated with change in internalising and
externalising symptoms in the referred child post-
treatment.

(4) Higher quality intervention delivery by the therapist,
would be associated with greater reductions in
internalising and externalising symptoms in the referred
child post-treatment.

MATERIALS AND METHODS

Part 1: Scale Development
Design
The current research project was approved by the Murdoch
University Human Research Ethics Committee (Project
Reference Number: 2020/163). The current study aimed
to address Steps 1–6 of DeVellis’ (2017) model for scale
development (see Figure 1) in relation to the coding instrument
created. Clarification of the construct and development of
an item pool were informed by a review of the literature and
an initial qualitative analysis and discussion of the videos.
The current approach assumed that numerical ratings could
be ascribed to characteristics of discourse as an indicator of
attachment representations and adequate treatment delivery.
However, numerical values were not assumed to be additive
and thus the scale of measurement was treated as an ordinal
rather than an interval scale (Stevens, 1946). The resulting
instrument was reviewed by the research supervisor, AL, who
has extensive experience in clinical practice and research in the
field of attachment and family therapy. Validation items were not
deemed necessary at this point given the scale is clinician-rated,
and the administration of additional measures was not possible
due to use of pre-collected data. Finally, the scale was applied
to the available sample, and initial inter-rater reliability and
construct validity were examined. For the purpose of initial scale
development, three videos of Bumps in the Road were selected
from the study data bank, based on perceived variation in family
and therapist engagement with the task.

Procedure
The analysis of this subset of Bumps in the Road videos to develop
the scale comprised the qualitative aspect of the current study.
The extraction of therapist variables was partially influenced by
past research on the role of the therapist in attachment-based
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FIGURE 1 | Steps in scale development (DeVellis, 2017).

family therapies (Slade and Holmes, 2019). The client variables
were heavily influenced by the literature and informed by pre-
existing codes for the AAI (Main et al., 2003), AAP (George
and West, 2001), CADS (Serfaty et al., 2020b), and Manchester
Child Attachment Story Task (MCAST) (Green et al., 2000). The
subset of videos was analysed using a thematic analysis approach
(Braun and Clarke, 2006), which included verbatim transcription,
and during which the researcher was blind to outcome data. The
resulting quantitative instrument (see Supplementary Material)
consisted of the following variables, all scored on seven-point
rating scales:

(1) Therapist: Presentation of the metaphor (Metaphor)
reflected the degree to which the therapist was able to
eloquently present Bumps in the Road as a metaphor, to
convey the task of producing a narrative of the family’s
collective experiences. Higher scores reflected greater
variation in metaphoric examples provided and the degree
to which the therapist conveyed the implied meaning of the
task as canvassing and integrating different perspectives
of challenging events (1 = Inadequate presentation to
7 = Excellent presentation).

(2) Therapist: Explanation of the activity and orientation to
its therapeutic value (Explanation) reflected the degree
to which the therapist explained the purpose and aims

of the activity as discussing and reflecting on the
experience of “bumps,” and illustrated how the task is
undertaken in a manner that does not bias the family’s
responses (1 = Inadequate explanation and orientation to
7 = Excellent explanation and orientation).

(3) Therapist: Engagement with family discourse (Engagement)
reflected the degree to which the therapist intervened
to enhance discourse structure, consequently improving
coherence, such as through encouraging elaboration,
collaboration, clarification and reflection (1 = Inadequate
engagement with discourse to 7 = Excellent engagement
with discourse).

(4) Therapist: Regulation of affect (Affect) reflected the degree
to which the therapist facilitated the family’s expression
and understanding of their affective experiences, and
provided co-regulation and containment of affect
(1 = Inadequate regulation of affect to 7 = Excellent
regulation of affect).

(5) Therapist: Therapeutic space and materials (Therapeutic
Space) reflected the appropriateness of the structure of the
task, such as the inclusion of the whole family, the physical
environment, and access to materials (1 = Inadequate
therapy space and materials to 7 = Excellent therapy
space and materials).

(6) Family Discourse: Coherence (Coherence) reflected the
degree to which the family discourse was consistent,
plausible, balanced, and adhered to Grice’s maxims (1975,
1989) for cooperative and collaborative conversation in
relation to the aims of the task (1 = Not coherent to
7 = Highly coherent).

(7) Family Discourse: Deactivation (Deactivation) reflected the
degree to which defensive deactivation appeared evident
in the family discourse, such as through tendencies to
minimise the presence and severity of difficult experiences,
or the dismissal of another’s attachment needs (1 = No
evidence of deactivation to 7 = Definite evidence
of deactivation).

(8) Family Discourse: Disconnection (Disconnection) reflected
the degree to which defensive disconnection appeared
evident in the family discourse, such as through heightened
emotion or excessive elaboration (1 = No evidence of
disconnection to 7 = Definite evidence of disconnection).

(9) Family Discourse: Segregation with respect to Trauma
(Segregation [Trauma]) and Segregation with respect to
Loss (Segregation [Loss]) reflected the degree to which
defensive segregation appeared evident in the family
discourse during specific discussions of trauma and loss,
respectively, such as through emotional or behavioural
dysregulation or constriction, or odd and disorganised
discourse (1 = No evidence of segregation to 7 = Definite
evidence of segregation).

Part 2: Scale Evaluation and Application
Participants
The total sample comprised 14 children (52.6% males and
47.4% females) aged 6 to 12 (M = 9, SD = 2.08) and their
families, who completed Bumps in the Road as part of BEST
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interventions, specifically BEST-Foundations (BEST-F; Benstead
and Lewis, 2016) (N = 6) or the Foundations Intervention
(Serfaty et al., 2020a) (N = 8). For five of these families, CADS
data was obtained from both caregivers (therefore N = 19 in
the relevant analyses). Children were recruited from referrals to
the Murdoch Psychology Clinic and were eligible on the basis
that the child was presenting with at least sub-clinical levels of
depression and/or anxiety as measured on the Child Behaviour
Checklist (CBCL) and met the age requirements for the respective
study. Exclusion criteria included children presenting with other
specific mental health issues or neurodevelopmental disorders,
caregivers presenting with serious mental health issues impeding
their ability to participate in the intervention, and families unable
to adhere to participation requirements.

Measures
Child behaviour checklist (CBCL) (Achenbach and Rescorla,
2001)
The CBCL is a parent-report measure of emotional and
behavioural problems in children aged between 6 and 18 years.
The CBCL consists of 113 items, measured on a three-point
Likert scale (0 = Not True, 1 = Somewhat or Sometimes True,
2 = Very True or Often True), and provides norm-referenced
scores in relation to a number of scales, including Internalising
and Externalising scales. The psychometric properties of the
CBCL reflect high internal consistency and test–retest reliability
for the Internalising (a = 0.90, r = 0.91) and Externalising
(a = 0.94, r = 0.92) scales (Achenbach and Rescorla, 2001).
Additionally, construct validity of the measure is supported
through findings of high correlations (ranging from 0.80 to 0.88)
between the Internalising and Externalising scales on the CBCL
and the Behaviour Assessment System for Children (BASC)
(Reynolds and Kamphaus, 2002), a brief screening measure of
emotional and behavioural problems in children.

Caregiver attachment discourse scale (CADS) (Serfaty et al.,
2020b)
The CADS is a newly developed discourse-based coding measure
for application to a structured parent interview. While the CADS
is similar to the coding tool developed in the current study, it
differs in that the coding is applied on an individual caregiver
rather than a whole family and encapsulates only the attachment-
related defenses, Deactivation, Disconnection, and Segregation,
as they present in the caregiver’s discourse. The presence of
these three defenses in discourse is scored on a three-point
scale (0 = No concern, 1 = Possible Concern, and 2 = Definite
Concern), in relation to the caregiver’s attachment relationships
with their mother of origin, father of origin, partner, and child.
For the purposes of the current study, CADS scores for each
caregiver comprised the total number of attachment relationships
in which a particular defense was present to a level of Definite
Concern. Therefore, scores ranged from 0 to 4. Initial evaluation
of the psychometric properties of the CADS have indicated
moderate to excellent inter-rater reliability (Koo and Li, 2016), in
relation to coding for the presence of Deactivation (ICC = 0.75,
95% CI = 0.46–0.92), Disconnection (ICC = 0.93, 95% CI = 0.82–
0.98), and Segregation (ICC = 0.86, 95% CI = 0.64–0.96) in

the caregiver’s discourse to a level of definite clinical concern
(Serfaty et al., 2020b).

Procedure
Administration of outcome measure
In BEST-F, the CBCL was administered at baseline (4 weeks
prior to the commencement of treatment), pre-treatment (session
one), post-treatment (session eight), and at follow-up (8 weeks
following treatment). In the Foundations Intervention, the CBCL
was administered at baseline (2 weeks prior to commencement of
treatment), pre-treatment (session one), mid-treatment (session
three), post-treatment (session six), and at follow-up (4 weeks
following treatment). For the purposes of the current study,
the “change score” reflected follow-up CBCL scores minus
baseline CBCL scores.

Interventions
BEST-F and the Foundations Intervention were implemented
by Masters and Doctorate Clinical Psychology students between
2016 and 2020 as part of research trials, at the Murdoch
Psychology Clinic in Western Australia. BEST-F is an 8-
session manualised intervention which adopts techniques from
previous BEST interventions and applies them to a whole family
therapy approach. The treatment emphasises the significance
of the family’s social environment in perpetuating the child’s
mental health difficulties, and therefore aims to improve
family communication, the quality of interactions, reflective
functioning, emotion regulation, and parental self-care. The
Foundations Intervention consists of six sessions and is designed
to target emotional and behavioural problems in children aged 6–
12 years, recognising the paucity of well-established attachment-
based interventions targeting this population. Bumps in the Road
was conducted at Session 5 of BEST-F and Sessions 5 or 6 of
the Foundations Intervention. All sessions were videotaped for
quality and research purposes.

“Bumps in the road” session
Bumps in the Road is a drawing activity undertaken as a whole
family task which uses the metaphor of a car driving along a
“rocky” road where there are “bumps,” “pot-holes” and various
accidents along the way, and people who “jump on board”
or “jump out” of the car (Lewis, 2020). A simple metaphor
was deliberately selected for the task to enable externalisation
and distancing from problems, and to facilitate discussion of
painful experiences in a playful and contained way which is
likely to be more appealing to children (Legowski and Brownlee,
2001). Family members were encouraged to label the “bumps”
encountered along their journey, which represent any challenges,
traumas, or significant losses experienced by the family. The
metaphor should extend to capture the varying consequences that
may occur when the car encounters a “bump,” including that it
may break down and require repairs, or that family members may
fall out of the car for periods of time or indefinitely. The activity
provides a medium through which collaborative discussion can
occur around difficult events, and family members can better
understand the impact of these events on each person, enhancing
reflective capacity. Further, the activity provides opportunity
for the therapist to actively prompt for elaboration, clarify
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inconsistencies, and encourage reflection, with the overarching
aim of improving the coherence of the family’s narrative around
difficult events.

Inter-rater agreement
The process of establishing the degree of inter-rater agreement
for the developed scale, was predominantly informed by Adler
et al. (2017)’s article on narrative research. Two post-graduate
clinical psychology students, both of whom were familiar with
BEST either through training and/or delivery of the intervention,
participated as comparative raters. Raters firstly participated in a
2-h training around the development, rationale, and application
of the coding scale. The raters were subsequently required to code
an initial video independently which was excluded from the data
set, and any discrepancies or queries were addressed in a second
2-h training session. Coders then independently coded three
videos which were chosen at random. A third 2-h training session
occurred in which significant discrepancies within the coding
for these three videos were discussed, consensus was reached,
and minor refinements to the wording of the coding scale were
made; these three videos were included in the final dataset.
Finally, the comparative raters individually coded a subset of
the videos (one rater coded an additional two videos and the
second rater coded an additional seven videos). The raters were
blind to the original coder’s ratings and were provided with
the family’s genogram and some basic background information
(such as the presenting problem, and any significant events the
family had disclosed in prior sessions). The resulting coding was
compared to that of the original coder and developer of the
scale. Inter-rater reliability was evaluated through the percentage
of ratings ascribed by comparative coders within one point of
the original coder, and whereby agreement of above 70% (“fair”
and above) was deemed acceptable for the purposes of this
pilot study (Cicchetti, 2001). Additionally, intra-class correlations
(ICC) were interpreted in line with McGraw and Wong (1996),
with values over 0.5 considered acceptable for the purposes of
the current study.

Data Analysis Approach
Data extraction and screening
The quantitative instrument developed in Part 1 of the current
project was applied to the full available sample to extract
quantitative data for each of the nine variables. Data was found
to be missing in relation to follow-up CBCL data from three
caregivers, in which cases post-intervention CBCL scores were
utilised rather than imputing the missing data points with
predicted values. Additionally, all CBCL data was missing in
relation to another participant; this participant was therefore
excluded from analyses which utilised CBCL scores. Univariate
outliers were analysed through visual inspection of the boxplots,
and computing standardised scores for the two continuous
outcome variables – changes in Internalising and Externalising
CBCL scores. No univariate outliers were indicated by visual
inspection of box plots or on the basis of z scores above or below
3.29 SDs (p < 0.001) from the mean (Tabachnick and Fidell,
2007). Visual inspection of the scatter plots did not indicate
the presence of non-linear relationships between the variables.
Finally, skew and kurtosis statistics were observed for each

variable to explore the spread of scores, with scores considered
to vary significantly from normality based on the ratio of skew or
kurtosis to standard error ≥±3.29 (Tabachnick and Fidell, 2007).

Data analysis and interpretation
Statistical analyses were conducted using IBM SPSS statistics
software. In order to test the hypothesised relationships between
the variables, bivariate Spearman’s correlations were analysed
due to the ordinal nature of the rating scales. In an effort
to reduce the likelihood of Type II errors resulting from the
small sample size, exact p values were reported and moderate
to large correlations, regardless of statistical significance, were
examined and discussed. Accordingly, data was considered to
support the hypothesis if statistical significance at an alpha level
of p < 0.05 was indicated, or if Spearman’s correlations were
equal or greater than 0.3, in line with Cohen’s (1992) criteria
for moderate effect sizes. Further, to enhance interpretability,
scatterplots were examined where data was found to support
the hypothesis. Lastly, both quantitative data and qualitative
observations were integrated in the discussion to provide a more
comprehensive understanding of the task.

RESULTS

Descriptive Statistics
Table 1 displays the mean scores, median scores, standard
deviations, minimum and maximum scores, and skew and
kurtosis statistics for nine variables derived from the coding
instrument, and the CBCL Internalising and Externalising
change scores. Of note, the positively skewed distribution of
the Segregation (Loss) variable may prove problematic as scores
appear to significantly deviate from normality. This observation
may be due to the small sample size and may limit the statistical
power of the analyses due to limited variability of the scores.

Inter-Rater Reliability
Inter-rater reliability was evaluated in relation to the 15
pairs of observations which were available. The percentage
of agreement between the coders, differences between the
mean values of coding for each coder, and the intra-class
correlation coefficients are displayed in Table 2. The percentage
of agreement between coders was observed to be excellent for the
Metaphor variable, good for the Explanation, Affect, Therapeutic
Space, Coherence, Deactivation, and Segregated Systems (Loss)
variables, fair for the Segregated Systems (Trauma) variable,
and poor for the Engagement and Disconnection variables
(Cicchetti, 2001). The differences in mean score between the
coders indicates that the comparative coder provided very
similar, but overall higher scores on all variables (with the
exception of Segregation), relative to the original coder. The
ICC indicated good reliability in relation to the Coherence
variable, moderate reliability in relation to the Metaphor, Affect,
Disconnection, and Segregated Systems (Trauma) variables, and
poor reliability in relation to the Explanation, Engagement,
Therapeutic Space, Deactivation, and Segregated Systems (Loss)
variables (McGraw and Wong, 1996).
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TABLE 1 | Descriptive statistics for the therapist variables (Metaphor, Explanation, Engagement, Affect, and Therapeutic Space), family discourse variables [Coherence,
Deactivation, Disconnection, Segregation (Trauma), and Segregation (Loss)], and the change scores (CBCL Internalising and CBCL Externalising).

Mean Std. Error of
Mean

Median Standard
Deviation

Minimum Maximum Skew Std. Error of
Skew

Kurtosis Std. Error of
Kurtosis

Metaphor 4.74 0.25 5.00 1.10 3 6 −0.54 0.52 −0.91 1.01

Explanation 4.05 0.26 4.00 1.13 2 6 −0.63 0.52 −0.05 1.01

Engagement 3.21 0.26 3.00 1.13 2 6 1.07 0.52 0.77 1.01

Affect 3.58 0.31 3.00 1.35 2 7 1.19 0.52 1.13 1.01

Therapeutic Space 4.32 0.37 4.00 1.60 2 7 0.15 0.52 −0.92 1.01

Coherence 2.89 0.26 3.00 1.15 1 6 0.72 0.52 2.02 1.01

Deactivation 4.42 0.40 4.00 1.74 1 7 −0.17 0.52 −0.54 1.01

Disconnection 2.63 0.38 2.00 1.67 1 6 0.42 0.52 −1.22 1.01

Segregation (Trauma) 2.26 0.43 1.00 1.88 1 6 1.09 0.52 −0.45 1.01

Segregation (Loss) 2.11 0.40 1.00 1.76 1 7 1.87 0.52 3.08 1.01

CBCL Internalisinga
−13.11 1.73 −13 7.35 −2 −27 −0.20 0.54 −0.76 1.04

CBCL Externalisinga
−9.06 1.25 −8.5 5.31 0 −17 0.05 0.54 −0.96 1.04

N = 19.
aN = 18.

TABLE 2 | Inter-rater reliability statistics: percentage agreement (% Agreement), mean scores for the original coder (M1) and comparative coder (M2), the difference
between these two mean scores (diffM), and the intra-class correlation (ICC) coefficient.

Metaphor Explanation Engagement Affect Therapeutic
Space

Coherence Deactivation Disconnection Segregated
Systems
(Trauma)

Segregated
Systems

(Loss)

% Agreement 93 80 67 80 80 87 80 67 73 93

M1 4.47 3.67 3.33 3.67 4.07 2.87 4.20 3.13 2.67 1.47

M2 4.80 3.87 4.2 4.47 4.40 2.93 5.00 3.20 1.87 1

diffM −0.33 −0.20 −0.87 −0.80 −0.33 −0.07 −0.80 −0.07 0.80 0.47

ICC 0.75 0.05 0.04 0.51 0.32 0.81 0.49 0.65 0.65 −0.01

N = 15 (total comparisons).

Hypothesis One: Family Discourse
Coherence and Attachment Defenses
Bivariate Spearman’s correlations between Coherence and
defenses in the family discourse are displayed in Table 3.
Spearman’s rho indicated a statistically significant negative
correlation between Coherence and Deactivation. Visual
inspection of the scatter plot and line of best fit (displayed
in Figure 2) indicated that as the presence and severity of
defensive deactivation increases, the overall coherence of
the family discourse decreases. This was found to be a large
effect size (Cohen, 1992) and partially supports hypothesis
one. However, contrary to hypothesis one, Spearman’s
rho indicated a statistically significant positive correlation
between Coherence and Disconnection. Visual inspection of
the scatter plot and line of best fit (displayed in Figure 3)
indicated that as the presence and severity of disconnection
increases, the overall coherence of the family discourse
increases. This was found to be a large effect size by Cohen’s
(1992) criteria.

Small and non-significant associations were found between
Coherence and Segregation (Trauma), and Coherence and
Segregation (Loss), however the direction of the association was
negative, consistent with the first hypothesis.

Hypothesis Two: Attachment Defenses
Evident in Bumps in the Road, and as
Measured by the CADS
Bivariate Spearman’s correlations between coding for defenses
derived from the developed coding instrument and from the
CADS are displayed in Table 4. Spearman’s rho indicated a
statistically significant positive correlation between Segregation
(Trauma) as evident in Bumps in the Road, and Segregation as
measured by the CADS. Visual inspection of the scatter plot and
line of best fit (displayed in Figure 4) indicated that higher scores
for Segregation in relation to trauma in Bumps in the Road was
associated with higher Segregation scores on the CADS. This was
found to be a large effect size (Cohen, 1992) and partially supports
the second hypothesis. No other significant relationships were
observed between coding for attachment-related defenses in
Bumps in the Road and on the CADS.

Hypothesis Three: Defense Patterns in
Family Discourse as Predictors of
Change in Child Symptoms
Bivariate Spearman’s correlations between Coherence,
Deactivation, Disconnection, Segregation (Trauma), and
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TABLE 3 | Spearman’s correlations (rs) of coherence of the family discourse with other attachment-related defenses.

1 2 3 4 5

1. Coherence −0.67** p = 0.002 0.48* p = 0.04 −0.19 p = 0.431 −0.20 p = 0.425

2. Deactivation −0.33 p = 0.168 0.18 p = 0.468 0.35 p = 0.144

3. Disconnection 0.12 p = 0.517 −0.25 p = 0.294

4. Segregation (Trauma) −0.007 p = 0.767

5. Segregation (Loss)

N = 19; *p < 0.05, **p < 0.001.

FIGURE 2 | Scatterplot and line of best fit (linear) illustrating the association between Coherence of family discourse and Deactivation (N = 19) (Linear equation:
y = 4.85–0.44×; R2 = 0.45).

Segregation (Loss), and changes in internalising and externalising
CBCL scores across treatment are displayed in Table 5. Contrary
to the hypothesis, none of the defense processes in the
family discourse during Bumps in the Road appeared to
be associated with change in internalising or externalising
symptoms in the referred child post-treatment (rs > 0.3 and/or
p < 0.05).

Hypothesis Four: Therapist Variables as
Predictors of Change in Child Symptoms
Bivariate Spearman’s correlations between therapist variables
(Metaphor, Explanation, Engagement, Affect, and Space) and
changes in internalising and externalising CBCL scores across
treatment are displayed in Table 6. Spearman’s rho indicated a
statistically significant positive correlation between the therapist’s
use of metaphor in Bumps in the Road and change in internalising

symptoms in the referred child post-treatment. Visual inspection
of the scatter plot and line of best fit (displayed in Figure 5)
indicated that greater reductions in internalising symptoms were
associated with how well the therapist presented the metaphor.
This was found to be a large effect size (Cohen, 1992) and
partially supports the hypothesis. Spearman’s rho additionally
indicated a negative correlation, albeit non-significant, between
the therapeutic space and materials used during Bumps in the
Road and change in externalising symptoms in the referred
child post-treatment. Visual inspection of the scatterplot and
line of best fit (as displayed in Figure 6) indicated that
better structure of the therapeutic space and availability of
materials, was associated with greater reductions in externalising
symptoms. This was found to be a medium effect size
(Cohen, 1992) and partially supports the hypothesis. Contrary
to the hypothesis, no other therapist variables were found
to be associated with change in internalising or externalising
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FIGURE 3 | Scatterplot and line of best fit (linear) illustrating the association between Coherence of family discourse and Disconnection (N = 19) (Linear equation:
y = 2.05+0.32×; R2 = 0.22).

symptoms in the referred child post-treatment (rs > 0.3 and/or
p < 0.05).

DISCUSSION

The current study was a pilot and it aims to describe a therapeutic
task, Bumps in the Road, present the initial stages of the
development a family based coding instrument for attachment
discourse at a family systems level and apply this instrument to
the Bumps in the Road task. The paper aimed to explore which

TABLE 4 | Spearman’s correlations (rs) of attachment−related defenses in Bumps
in the Road (BITR) with attachment−related defenses as measured by the CADS.

CADS:
Deactivation

CADS:
Disconnection

CADS:
Segregation

BITR:
Deactivation

0.24
p = 0.425

−0.03
p = 0.921

0.00
p = 0.996

BITR:
Disconnection

−0.26
p = 0.395

0.11
p = 0.73

0.36
p = 0.229

BITR:
Segregation
(Trauma)

−0.22
p = 0.471

0.48
p = 0.097

0.80**
p = 0.001

BITR:
Segregation
(Loss)

0.54
p = 0.055

−0.46
p = 0.118

−0.12
p = 0.688

N = 13; **p < 0.001.

aspects of the family discourse and therapist’s interventions were
associated with treatment outcomes for children. An exploratory
sequential mixed-methods design was adopted to develop the
coding instrument, initial inter-rater reliability was established,
and Spearman’s correlations were explored in order to evaluate
hypothesised relationships between the developed variables both
internally and externally. The findings and implications relating
to each hypothesis are discussed below.

Inter-Rater Reliability
Overall, the inter-rater reliability analyses indicated adequate
support for several variables measured by the coding scale
and some variables in need of further development. The
therapist variables of Metaphor and Affect, and the attachment
defense variables of Coherence and Segregated Systems (Trauma)
performed reasonably well. The interpretability of inter-rater
reliability statistics in relation to the remaining variables was
complicated by notable differences between the percentage
agreement and intra-class correlation coefficients, which was
likely impacted by range restriction and small sample size.

Further, findings of suboptimal agreement within some of the
variables highlighted areas for further refinement of the scale.
For example, throughout the process of establishing inter-rater
agreement, coding for the therapist’s engagement with discourse
appeared to be more prone to subjective interpretations,
contributing to inconsistency between raters. This variable relied
on the coder using their clinical judgment to determine the
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FIGURE 4 | Scatterplot and line of best fit (linear) illustrating the relationship between Segregation (Trauma) in Bumps in the Road (BITR: Segregation), and
Segregation as measured by CADS (CADS: Segregation) (N = 13) (Linear equation: y = 0.6+1.16×; R2 = 0.60).

degree to which the therapist’s engagement with the family
discourse was hindered by the family’s response (thus rating the
therapist’s performance as higher), or to what degree the therapist
should have persisted with attempts to work therapeutically with
the discourse unfolding throughout the activity (thus rating
the therapist’s performance lower). Likewise, coding for the
Disconnection variable was met with a level of disagreement
around the degree to which the therapist exacerbated certain
discourse characteristics, such as perpetuating over-elaborative
responses by further prompting around irrelevant details of
events. Coders were therefore encouraged to partition out the
therapist’s involvement as much as possible, in order to code
for family discourse independent of these factors. This issue
may also be addressed in future through further clarifying the
aims specific to the Bumps in the Road task and providing clear
guidance to the therapist (in other words, further standardising
the administration of the task).

Another interesting observation which arose through
the process of establishing inter-rater agreement, was the
difficulty in coding defensive processes at a family level.
While there was a good degree of consensus regarding
coding for coherence of family discourse, the agreement
between coders for indicators of defensive discourse was
poor. It appeared that coders were able to agree that the
family’s discourse and interactions were incoherent, but the
specific forms of incoherence were more difficult to discern,
particularly with family members often presenting with different

individual defenses. This observation may speak to the view that
attachment-related defenses only operate on an individualised
level, rather than an intersubjective or interpersonal one. Further
research is therefore needed to explore how attachment can be
conceptualised and operationalised at the level of the family
system as a whole.

Hypothesis One: Family Discourse
Coherence and Attachment-Related
Defenses
The first hypothesis was partially supported, and it was found
that as deactivation increased in the family discourse, coherence

TABLE 5 | Spearman’s correlations (rs) of defense processes [Coherence,
Deactivation, Disconnection, Segregation (Trauma), and Segregation (Loss)] and
the CBCL change scores (Internalising and Externalising).

Change in
Internalising
Symptoms

Change in
Externalising
Symptoms

Coherence 0.06; p = 0.816 0.07; p = 0.775

Deactivation 0.20; p = 0.439 −0.04; p = 0.888

Disconnection −0.19; p = 0.459 0.18; p = 0.481

Segregation (Trauma) −0.19; p = 0.442 0.09; p = 0.712

Segregation (Loss) −0.04; p = 0.878 −0.24; p = 0.338

N = 18.
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TABLE 6 | Spearman’s correlations (rs) of therapist variables (Metaphor,
Explanation, Engagement, Affect, and Therapeutic Space) and the CBCL change
scores (Internalising and Externalising).

Change in
Internalising
Symptoms

Change in
Externalising
Symptoms

Metaphor −0.54*; p = 0.022 −0.13; p = 0.601

Explanation −0.12; p = 0.639 0.26; p = 0.293

Engagement −0.13; p = 0.595 0.24; p = 0.336

Affect −0.01; p = 0.967 0.22; p = 0.375

Therapeutic Space −0.35; p = 0.155 −0.29; p = 0.238

N = 18; *p < 0.05.

decreased. This was a large, statistically significant association.
While no other relationships were found between segregation
and coherence, the negative direction of the relationship
supported the hypothesis. Interestingly, results also indicated
that as disconnection increased in the family discourse, so did
coherence; this was similarly a large, statistically significant
association. This finding is contrary to the hypothesis and
points to the need for further refinement of the Disconnection
variable, particularly due to results indicating poor inter-rater
agreement around coding for this variable at the family system
level. Due to the content and structure of Bumps in the Road
discourse differing markedly from previous discourse-based

assessments, indicators for all defensive processes were adapted
based on how such processes were theorised to present in the
context of the task. The variation of scores for Disconnection
from the original coder, indicated that only approximately
10% of participants scored above the mid-point of “Possible
evidence of Disconnection.” This highlights a lack of clarity
in how Disconnection may present in the narratives of whole
families, such that discourse with possible evidence of defensive
disconnection may still have been scored highly for coherence.
This finding also highlights a need to revise the procedure by
which the coding instrument is applied, such that coding for
coherence should occur after, and taking into account, coding for
attachment-related defenses.

Hypothesis Two: Attachment-Related
Defenses Evident in Bumps in the Road,
and as Measured by the CADS
For the second hypothesis, it was found that Segregation in
relation to trauma in Bumps in the Road, was significantly
correlated with Segregation as measured by the CADS; this
was a large, statistically significant association. There are several
factors which may account for the lack of concordance between
the two rating scales. Firstly, the CADS coding reflected one
caregiver’s discourse as opposed to the family discourse in
Bumps in the Road. Secondly, the structure of the task itself
limited opportunities to observe defensive processes relative to

FIGURE 5 | Scatterplot and line of best fit (linear) illustrating the relationship between the therapist’s Presentation of the Metaphor and changes in Internalising
Symptoms on the CBCL across treatment (N = 18) (Linear equation: y = 2.96–3.4×; R2 = 0.27).
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FIGURE 6 | Scatterplot and line of best fit (linear) illustrating the relationship between use of Therapeutic Space and changes in Internalising Symptoms on the CBCL
across treatment (N = 18) (Linear equation: y = –4.76–1.9×; R2 = 0.18).

semi-structured attachment interviews which are more explicit
in eliciting discursive styles; and finally, families received 3–
4 sessions of active therapy between PRI administration and
the Bumps in the Road task which may have led to changes
in discourse structure and defensive relating. Despite this,
findings of a large association between Segregation as measured
by both rating scales may highlight the pervasiveness of
this particular defense within the attachment-family system,
such that for individual caregivers presenting with features
of unresolved trauma in attachment-based interviews, that
unresolved trauma appears to be similarly permeating the family
discourse. How the presence of segregated family discourse may
give rise to disorganisation in the child is beyond the scope
of this analysis however, this finding supports the working
hypothesis stated above that attachment disorganisation may
be held in place by and transmitted by specific features of
the family’s discourse (Lewis, 2020). It also infers that the
presence of unresolved trauma in at least one caregiver may
be a significant risk factor for disorganisation in the child
regardless of whether it is present in the individual discourse
of the other caregiver. It is however acknowledged that there
were few cases in which unresolved trauma was only present in
the discourse of fathers during the PRI, and this finding may
therefore reflect the stronger influence of maternal compared to
paternal attachment representations on those of their children
(Bretherton, 2010).

Hypothesis Three: Coding of Defense
Patterns in Family Discourse and
Change in Internalising and Externalising
Symptoms in the Referred Child
In relation to the third hypothesis, there were no findings of
meaningful or statistically significant associations between
defensive patterns in the family discourse and changes in
internalising or externalising symptoms in the referred child
post-treatment. This suggests that discursive features of
particular attachment-related defenses within the attachment-
family system during Bumps in the Road were not associated
with changes in the referred child’s mental health as a result
of treatment. In this small dataset, coherence of discourse
and defensive patterns during the task were not predictive of
treatment response.

This finding contradicts past research which has found
coherence and attachment classifications to predict treatment
outcome (Fonagy et al., 1996; Levy et al., 2006; Daniel et al.,
2016; Kuipers et al., 2020). It may be the case that change
processes within the attachment-family system from therapy are
multifaceted and more complex than what can be gleaned from
research on individual psychotherapy. Furthermore, two major
methodological limitations may explain the lack of support for
this hypothesis. Firstly, the small sample size of the current
study limited the power of the analysis to detect even moderate
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associations between the variables. Secondly, where possible,
CBCL data was collected from both caregivers in relation to the
same child and in the majority of these cases, CBCL data was
observed to differ, sometimes significantly, between caregivers.
Discrepancies between mother and father CBCL ratings are
similarly reflected in the literature, with mothers often reporting
higher levels of symptomatology (Schroeder et al., 2010), and may
be due to differences in mother’s and father’s styles of attribution,
implicit definitions of child “problems,” or differences in their
degree of exposure to problem behaviours. Given that differing
CBCL scores were assigned to the same coding for family
discourse, any clear associations between defensive patterns
and CBCL change scores may therefore be less discernible.
While assessing child emotional and behavioural problems from
multiple informants offers valuable insights, a larger sample
would have permitted use of multi-level modelling to address
this limitation.

Hypothesis Four: Therapist Variables and
Change in Internalising and Externalising
Symptoms in the Referred Child
In relation to the fourth hypothesis, results indicated that higher
therapist competence in presenting the Bumps in the Road
metaphor was associated with greater changes in internalising
symptoms in the referred child; this was a large, statistically
significant association. Additionally, it was found that better
structure of the therapeutic space was associated with greater
changes in internalising symptoms in the referred child, although
this was a small, non-significant association. The former finding
would be consistent with a view that therapist competence in
administering Bumps in the Road is an important factor relating
to treatment responsiveness. This finding can be interpreted as an
indication that the presentation of the “bumps” metaphor may be
fundamental to the effectiveness of the task. However, it is also
acknowledged that therapists may have displayed a similarly high
level of competence delivering other aspects of the intervention.
The latter finding that therapeutic space is associated with
treatment outcome aligns with past research highlighting the
importance of aspects of the physical environment, including
room size, containment (Pearson and Wilson, 2012), and seating
arrangement (Rickard et al., 2020), in enhancing treatment
outcomes; however, research in this area is predominantly
limited to qualitative studies. Additionally, interpretation of this
association is complicated by suboptimal inter-rater reliability,
and the heterogenous nature of the Therapeutic Space variable
which encompassed factors including not only the physical
environment, but the appropriateness of materials, whether the
task was completed with all significant family members together,
and whether the family were invited to keep the drawing upon
conclusion of the task after a copy was made for the clinical file.

Limitations
While the current project provided meaningful and promising
insights into the use of discourse-based coding in clinical practice,
and the implementation of the Bumps in the Road task in family
therapy, several methodological and practical limitations must

be acknowledged. The current study was conducted as a pilot
study within a clinical service in which the aim was much a
description of “work in progress” and the research questions were
exploratory. There was also the absence of a control group and
small sample size. The most evident limitation was the small
sample size which not only limited the power of the analysis to
detect statistically significant results as previously discussed, but
the scope of the statistical analyses were also limited to bivariate
correlations. Although this highlighted possible associations
between variables of interest for further exploration, the lack
of experimental design and control group meant the relational
direction between variables could not be tested, causation could
not be implied, and non-significant associations should be
interpreted with caution.

Further, the current study did examine the inter-rater
reliability of the scale which is an important step of developing
clinician-rated scales (DeVellis, 2017), however several scales
require further refinement through clarification of the scale
descriptions to enhance agreement amongst coders. Additionally,
child mental health was the only outcome variable explored,
though it would have been clinically interesting to also explore
factors such as family functioning and caregiver mental health.

Conclusions and Recommendations for
Future Research
The current study was the first to present and empirically
explore the Bumps in the Road task and associated coding
instrument, which can be utilised as both a therapeutic and
assessment tool. Bumps in the Road is also a task which has the
potential to enhance coherence of attachment-related discourse,
and identify maladaptive defensive processes and unresolved
traumas and losses which need to be integrated into the family
narrative throughout therapy. Findings discussed highlight areas
for refinement in the developed coding instrument, particularly
the conceptualisation and operationalisation of the attachment-
family system, and the training of coders. Additionally, while
the time taken to train coders (approximately 6 h in total)
was significantly shorter than other discourse-based measures
such as the AAI, the excessive time required to code each
video (approximately 2 h) highlighted a need to work toward
developing more parsimonious scales which clinicians can apply
to any future transcripts or video footage.

Results also highlighted important areas for further
refinement regarding the treatment manual, in particular,
given findings of the importance of the therapist’s delivery
of the metaphor in Bumps in the Road, a standardised script
or further training in the theory underpinning the task may
prove beneficial. Furthermore, the current study presents
promising results and highlights important methodological
considerations, warranting replication in a larger sample or
the implementation of a dismantling study exploring whether
Bumps in the Road itself is a mediator of treatment response
in BEST-Foundations (Kazdin, 2007). While further work is
still needed in integrating attachment principles into therapy
for whole families, the current study provides theoretical and
empirical support for the use of discourse-based coding and
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narrative tasks in clinical practice, to inform both formulation
and intervention at a systemic level.
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Recent work on intergenerational memory has revealed a positive association
between family of origin knowledge and wellbeing in adolescents. However, little is
known about the generalizability of these data, as significantly less attention has
focused on autobiographical memory sharing and wellbeing in historically marginalized
communities. Given the high incidence of familial rejection and abandonment within
the LGBTQIA + community, close relationships with individuals outside of one’s family
of origin, chosen families, often serve as an important source of social support. This
study sought to examine the relationship between knowledge of a close non-family
member and wellbeing among emerging adult sexual minority women (SMW) according
to their gender presentation. A community sample from New York City comprised
of heterosexual women (n = 50), masculine-presenting SMW (n = 50), and feminine
presenting SMW (n = 50) completed measures associated with their knowledge of
their family of origin, knowledge of a close non-family member, as well as self-reported
measures of depression, emotion regulation, and socio-demographic questions. Family
of origin knowledge was associated with lower levels of depression only among
heterosexual women. However, heterosexual and SMW who knew more about their
close non-family member reported lower levels of depression. Additionally, emotion
regulation (cognitive reappraisals) mediated the relationship between knowing more
about one’s chosen family and lower depressive symptom severity among heterosexual
women, but this relationship was only significant for SMW who were at least moderately
open about their sexuality. These findings extend the literature on the benefits of
memory sharing to historically marginalized communities by showing that memory
sources outside of one’s family of origin may be particularly important. Additionally, these
data begin to shed light on potential mediating factors, such as emotion regulation
and openness about one’s sexual identity, that underlie the links between memory
sharing and metrics of wellbeing. Taken together, in contexts in which there may not
be opportunities to learn about family history from one’s family of origin, it appears that
access to stories from someone close outside of one’s family is also associated with
lower levels of depression.

Keywords: sexual minority women, sexual orientation, well-being, autobiographical memory, intergenerational
memory

Frontiers in Psychology | www.frontiersin.org 1 June 2021 | Volume 12 | Article 624641207

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2021.624641
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fpsyg.2021.624641
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2021.624641&domain=pdf&date_stamp=2021-06-15
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.624641/full
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-624641 June 10, 2021 Time: 17:34 # 2

Gardella et al. Family History and Depression

INTRODUCTION

Considerable research has indicated that autobiographical
memories play a variety of roles in supporting wellbeing,
and alternations in both the characteristics and content of
such memories is associated with a wide range of mental
health disorders (Moore and Zoellner, 2007; Williams et al.,
2007; Morgan, 2010; Sumner, 2012; Zhang et al., 2019).
Autobiographical memories may contribute to positive mental
health because personal narratives support functions such as
decision-making, establishing and maintaining social support,
and provide a sense of self-continuity (Bluck et al., 2005; Bluck
and Alea, 2011; Vranić et al., 2018).

Within the field of autobiographical memory research,
greater emphasis is now being paid to the social dynamics of
memory. Although individuals may retrieve personal memories
alone, autobiographical memories are often recalled in the
presence of others (Hirst and Echterhoff, 2012). There now
exists considerable work demonstrating how autobiographical
memories are shaped by a myriad of social dynamics and contexts
(Hirst and Echterhoff, 2012; Fivush, 2018; Vlasceanu et al., 2018).
Additionally, how memories are shared socially have been found
to play key roles in a wide range of processes that bear on mental
health, including, but not limited to, the onset and development
of autobiographical memory (Nelson and Fivush, 2004), the
construction of the self and gender identity (Reese et al., 1996;
Pasupathi et al., 2007), decision-making (Coman et al., 2013),
meaning making (McLean et al., 2007), and emotion regulation
(Maswood et al., 2019).

One area of research within the study of socially-shared
autobiographical memory that has been more directly linked
to mental health outcomes has emerged from the study
of intergenerational autobiographical memory transmission.
Whereas it has long been identified that storytelling is a
critical part of family interactions and occurs often (Miller,
1994), a burgeoning body of work has begun to examine
some of the potential emotional and mental health benefits
that might be linked with knowledge of one’s intergenerational
history (Fivush, 2018). For example, two studies conducted
with adolescent girls revealed a significant correlation between
knowing more about one’s family history on a self-report measure
called the Do You Know Scale (DYK; Duke et al., 2008) and
wellbeing (Duke et al., 2008; Fivush et al., 2010). The DYK
scale includes a set of 20 Yes/No questions testing knowledge
for family information that a child could not possibly have
learned first-hand (Duke et al., 2003). Therefore, higher scores
on the DYK suggest that these individuals are more aware of
their family history through indirect sources of information,
such as family storytelling. To date, the extant literature has
shown that greater knowledge of family history, as measured
by the DYK, is significantly correlated with internal locus of
control, higher self-esteem, better family functioning, greater
family cohesiveness, lower levels of anxiety, and lower incidence
of externalizing behaviors (Duke et al., 2008; Fivush et al.,
2010). A related study found that family stories emerged
over dinner with parents and their pre-adolescent children
and reported that children of more engaged mothers had

fewer internalizing behaviors, such as anxiety and depression
(Fivush et al., 2011).

Although the mechanisms are not yet fully understood,
some of the observed mental health benefits associated with
intergenerational autobiographical memories appear to be
especially important for wellbeing among girls and women. For
instance, Zaman and Fivush (2011) explored the relationship
between the frequency with which adolescents took a parent’s
perspective and wellbeing when retelling intergenerational
narratives. The findings revealed gender differences, as only
adolescent girls who retold their mothers’ intergenerational
narratives from their perspective were reported by their mothers
as having fewer problematic behaviors in general (Zaman and
Fivush, 2011) and they may be more inclined to derive meaning
from intergenerational narratives than boys in this particular
stage of development (Merrill and Fivush, 2016). When a similar
study was conducted with emerging adults, higher coherence
in retelling maternal intergenerational narratives was correlated
with better wellbeing among both genders; however, only female
emerging adults also demonstrated this association with paternal
intergenerational narratives (Merrill et al., 2019). These results
imply that intergenerational narratives may benefit both genders
in emerging adulthood with some individual differences. Fivush
et al. (2008) have speculated that those family rituals and
traditions that often promote the sharing of intergenerational
narratives may cultivate connection and emotional intimacy,
which may confer a sense of stability and ultimately self-esteem
on an individual level.

Although these results offer potential important insights for
supporting wellbeing in families, these studies, to our knowledge,
have focused on intact heteronormative families and have not
explored populations who may have more complex family
dynamics driven by reactions to stigmatized identities. The
absence of such data leaves open important questions as to
whether the same patterns observed in prior research generalize
to families in which access to family histories, for a variety
of reasons, may be less accessible, less likely to be shared, or
if this knowledge translates into better mental health for the
subsequent generation.

One population in particular that might benefit from
understanding whether and how socially-shared family
knowledge might be associated with mental health outcomes
are sexual minority women (SMW)1. SMW are more likely to
experience mental health conditions, such as depression, anxiety,
substance misuse, and suicidality, in comparison to heterosexual
women (King et al., 2008; McCabe et al., 2009; Bostwick et al.,
2010; Everett et al., 2016; Kerridge et al., 2017). While other sexual
minority (SM) groups also face a higher risk of experiencing
mental health disparities, we elected to focus on SMW for several
reasons. As findings from the extant intergenerational memory
literature have been fruitful for adolescent girls, we decided to
direct our attention to women in an effort to extend previous
findings with gender. Additionally, SMW are underrepresented
in the SM literature, and, concurrently, few studies have explored

1The term sexual minority refers to individuals who identify as non-heterosexual in
self-description (e.g., lesbian, bisexual, gay), sexual behavior, and sexual attraction.
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the role of gender non-conformity in stress processes that
influence mental health (Everett et al., 2019).

Theoretical models of mental health disparities among sexual
minorities have argued that these individuals’ wellbeing suffers
in part because of stigma, prejudice, and discrimination
(Meyer, 2003; Hatzenbuehler, 2009). We relied on the
psychological mediation framework of SM stress advanced
by Hatzenbuehler (2009) in generating our hypotheses, given its
steady foundation of empirical support. This model suggests that
maladaptive emotional regulatory processes partially mediate the
relationship between stigma-related stress (e.g., discrimination)
and psychopathology in the SM community. For instance,
an experience of discrimination could initiate a maladaptive
cognitive process, such as rumination, which in turn raises the
likelihood of experiencing symptoms of depression or anxiety.
However, the psychological mediation framework notably
does not integrate factors promoting wellbeing. We posit that
SMW may not show the same associations between knowledge
of family history and metrics associated with wellbeing (i.e.,
depression in the present study). That is, even if SMW are aware
of their family history, general stigma-related stress from their
structural position in society coupled with the experience of
familial rejection (or fear of it, if concealing their sexual identity)
may hinder the processes believe to underlie the results obtained
in previous research (e.g., Duke et al., 2008; Fivush et al., 2010).

On the other hand, although SMW may not show some
of the same patterns between intergenerational memory and
metrics associated with wellbeing within their family of origin,
it is possible that knowledge of people’s histories outside of
the “traditional family” context may serve as an alternative
source of autobiographical memories that might influence
metrics associated with wellbeing. Given the historical social
marginalization of the broader SM community that was partially
driven by religious beliefs and moral judgments, it was not
uncommon for families to reject their adult children on the basis
of their sexual identities, and more importantly, for individuals
to conceal their sexual identities to avoid rejection. Beginning in
the 1970s, the concept of a “chosen family” emerged as a partial
explanation for the resilience cultivated among SMs who have
either a physical or intrapsychic separation from their families
of origin (Dewaele et al., 2011; Blair and Pukall, 2015; Hull and
Ortyl, 2019). A chosen family consists of non-biologically related
close friends whose roles intersect with those traditionally held by
members of one’s family of origin (Weston, 1991; Dewaele et al.,
2011). Although support for SMs has increased among many
societies and families over the past 50 years, the understudied
chosen family remains a critical tool for SM mental health
and wellbeing. Importantly, the concept of a chosen family has
evolved to include families of origin in addition to friends and
romantic partners (Nardi, 1999). To date, to our knowledge, no
studies have investigated the relations between intergenerational
autobiographical knowledge and depressive symptoms in relation
to a member of one’s chosen family.

As a marker of wellbeing and mental health, autobiographical
family knowledge is believed to reflect certain cognitive,
emotional, and relational processes that exist in families in whom
histories are freely shared (Duke et al., 2008). Such families

operate as a cohesive unit, support each other, and demonstrate
high levels of narrative co-construction. Considering that
the psychological mediation framework does not account for
protective factors in the SM stress process, we sought to extend it
by evaluating two empirically demonstrated factors of wellbeing
in SMs (i.e., degree of comfort with one’s sexual identity and
quality of emotion regulation strategies) as mediating variables
that have been identified as critical buffers against stress in
this population. Although the original study by Duke et al.
(2008) did not examine emotion regulation strategies as a
mediator of the relationship between the processes underlying
autobiographical family knowledge and wellbeing, there is ample
evidence supporting emotion regulation, particularly cognitive
reappraisal, as critical for psychiatric symptom reduction,
irrespective of sexual orientation (Eftekhari et al., 2009). In
accordance with the extant literature, we expect that the processes
reflected by autobiographical family (of origin and chosen family)
knowledge will only result in lower depressive symptoms in SMW
who also exhibit comfort with their sexuality and who tend to
deploy cognitive reappraisal emotion regulation strategies when
faced with stress.

One way that one’s experience of sexual identity has been
studied is through measures of outness, or the degree to which
a SM is open about their sexual orientation. Although it is
not a direct measure of SM discrimination, the degree to
which a SMW is open about her sexual identity across contexts
may reflect an overall sense of safety and comfort, which are
important factors for coping with stress. In addition, while
SMW who are more open about their sexual identity may feel
a greater sense of comfort in authentic self-expression (Hutson,
2010; Clarke and Spence, 2013) they are also more visible
and face a higher risk of encountering stigma-related stress,
especially with a more masculine-leaning gender presentation
(Skidmore et al., 2006; Rieger and Savin-Williams, 2012; Martin-
Storey and August, 2016). As such, the association between
outness, or the extent to which a SM is open about their
sexual orientation with others, and mental health is nuanced
(Feinstein et al., 2019). Some cross-sectional studies have
reported a positive association between outness and mental
health (e.g., Beals et al., 2009; Juster et al., 2013; Kosciw et al.,
2015; Michaels et al., 2016), while others have reported higher
rates of substance use with outness (Parks et al., 2007). This
conflictual finding may be explained by the historical importance
of bars in forging social connections in SM communities and
its contribution to a normative perception of substance use
(Hatzenbuehler et al., 2008a).

In addition, the quality of emotion regulation strategies has
been implicated as an important correlate of several mental
health conditions in adults, regardless of sexual orientation
(Aldao et al., 2010; Kring and Sloan, 2010). With regard to
SMs, a number of studies have shown that effective emotion
regulation processes serve as a buffer against psychological
distress resulting from discriminatory experiences (Feinstein
et al., 2012; Brewster et al., 2013; Velez et al., 2013; Szymanski
et al., 2014; Puckett et al., 2016; Kaufman et al., 2017). Recent
work with SMs has implicated emotion regulation as a key
mediator between minority stress and substance misuse in adults
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(Rogers et al., 2017) and between SM status and symptoms of
depression and anxiety in adolescents (Hatzenbuehler et al.,
2008b). Additionally, stress-related growth was linked to the use
of more effective emotion regulation strategies and, thus, fewer
internalizing symptoms (Wang et al., 2016).

The Current Study
We sought to evaluate the positive association between the
cognitive, emotional, and relational processes evidenced by
intergenerational memory and metrics associated with wellbeing
(i.e., level of depressive symptoms) that were previously reported
by Duke et al. (2008) in emerging adult SMW. In order to
account for the diversity of experiences reported by women with
different gender presentations, we aimed to recruit both self-
identified masculine-presenting (i.e., traditionally referred to as
butch, or a woman who endorses having, or is recognized as
having, behaviors, dress, style, or other aspects of an identity
associated with masculinity by society; Rosario et al., 2008) and
self-identified feminine-presenting (i.e., traditionally referred to
as femme, or a woman who endorses having, or is recognized
as having, behaviors, dress, style, or other aspects of an identity
associated with femininity by society; Rosario et al., 2008)
SMW. Given the history of familial rejection and continued
importance of the chosen family in this population, we also
hypothesized that chosen family knowledge would reflect similar
underlying processes and correlate with lower levels of depressive
symptoms in SMW who were more likely to use cognitive
reappraisal emotion regulation strategies and who endorsed a
higher degree of outness. We recruited heterosexual women for
the purpose of comparison.

MATERIALS AND METHODS

Participants
A total of 150 emerging adult women (i.e., between the ages of 18
and 29) were recruited via Craigslist, professional e-mail listservs,
posted flyers in several targeted locations (e.g., The LGBT
Community Center of New York City, lesbian bars, in various
New School University buildings), respondent-driven sampling,
and snowball sampling. Participants were remotely administered
a questionnaire containing several measures and self-reported
their age, gender, sexual identity, and gender presentation (SMW
only). Based on their responses regarding their sexual identity
(attracted to and have sex with women, men, or both) and/or
gender presentation, they were stratified into one of the following
groups: self-identified masculine-presenting SMW (n = 50), self-
identified feminine-presenting SMW (n = 50), and heterosexual
women (n = 50).

Measures
“Do You Know?” Scale (Duke et al., 2008)
The DYK scale consists of 20 questions and was designed to
measure family knowledge in adolescents. For example, Do you
know some of the lessons that your parents learned from good
or bad experiences? and Do you know where some of your
grandparents grew up? Scoring consists of summing the total

number of Yes responses, indicating knowledge of particular
aspects of family history (Cronbach’s alpha = 0.80).

Chosen Family DYK Scale
The Chosen Family DYK scale was established to quantify
historical knowledge about one’s closest friend, a proxy for chosen
family. The scale is comprised of 21 questions, many of which
are identical to original DYK items. As some items (e.g., Do you
know how your parents met?) were not applicable, a Ph.D. clinical
psychologist and several advanced graduate students in clinical
psychology independently generated alternative items that would
apply to a relationship with a close friend. The final two questions
sought to measure the depth of the friendship (Do you talk to this
person about romantic relationships and sexual experiences?) and
congruence of sexual identity (Does this person share the same
sexual orientation as you?). The 21-item scale was administered
to a diverse group of students (both graduate and undergraduate)
and was finalized following feedback. Scoring was identical to the
original DYK scale (Cronbach’s alpha = 0.83).

Patient Health Questionnaire-9 (PHQ-9, Kroenke
et al., 2001)
The Patient Health Questionnaire (PHQ) is a 9-item self-
report measure used to screen for Major Depressive Disorder
(Cronbach’s alpha = 0.88).

Emotion Regulation Questionnaire (Gross and John,
2003)
The Emotion Regulation Questionnaire (ERQ) is a 10-item scale
designed to measure the tendency to regulate emotions through
Cognitive Reappraisal and Expressive Suppression strategies.
Participants are asked to rate each item on a 7-point Likert scale,
ranging from 1 (strongly disagree) to 7 (strongly agree). Scoring
results in the Cognitive Reappraisal facet (six items) (Cronbach’s
alpha = 0.85) and the Expressive Suppression facet (four items)
(Cronbach’s alpha = 0.75).

Outness Inventory (Mohr and Fassinger, 2000)
The Outness Inventory (OI) is an 11-item scale designed to
measure the extent to which LGB individuals are open about their
sexual orientation. Responses indicate the degree to which the
participant’s sexual orientation is known by and openly discussed
with various individuals, groups, and communities. Each item
is rated on a scale ranging from 1 (person definitely does NOT
know about your sexual orientation status) to 7 (person definitely
knows about your sexual orientation status, and it is openly
talked about). Respondents can also indicate if an item does
not apply to them. Scoring produces an Overall Outness index
(Cronbach’s alpha = 0.88).

Statistical Analyses
Descriptive analyses were conducted in IBM SPSS statistics
version 25 (IBM Corp, 1988–2017) and path analyses were
carried out using Mplus version 8 (Muthén and Muthén,
1998–2017). Variables were assessed for skew, kurtosis, and
normality. Considering the small sample size, path analysis with
observed variables was conducted rather than creating latent
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variables for structural equation modeling (Webster-Stratton and
Hammond, 1999; Alfaro et al., 2006; Bjørknes et al., 2012).
Model fit was assessed based on chi-square test of model fit,
root mean square error of approximation (RMSEA), comparative
fit index (CFI), and the standardized root mean square residual
(SRMR), following the recommended guidelines for each model
fit index (see Hu and Bentler, 1999). Path analysis was used to
examine the proposed relations among the predictor, mediator,
moderator and outcome variables of interest. Figure 1 presents
the conceptual model.

Main study hypotheses were tested using 95% bias-corrected
bootstrap confidence intervals (CIs) estimated based on 1,000
random samples (Preacher and Hayes, 2008). This is the preferred
method for mediation analysis because it controls the Type I
error rate while maintaining high statistical power (MacKinnon
et al., 2007). Significant indirect effects were probed by examining
indirect effects at various levels of the moderators [i.e., outness
overall at low (2.8), medium (4.66), and high (6.49) levels and
sexual minority status (1) vs. heterosexual status (0)].

RESULTS

Demographics and Preliminary Analyses
Of the 147 participants in total, no participants were missing
data on variables included in the model. Three participants
in the masculine-presenting SMW group were excluded from
the dataset after not following instructions. Given that the
data met the assumptions underlying the maximum likelihood
(ML) method (e.g., multivariate normality), full information
maximum likelihood estimation (FIML) was used to account
for missing data in all models (Enders, 2011). Participants
included 31.1% masculine-presenting SMW (n = 46), 34.5%
feminine-presenting SMW (n = 51), and 34.5% heterosexual
women (n = 50), with a mean age of (M = 24.58, SD = 3.01).
Racial breakdown was as follows: 53.7% White/European, 12.9%

TABLE 1 | Comparison of means (standard deviations) of measures across
groups.

Measures Masculine-SMW Feminine-SMW Hetero-women

PHQ Scores 6.52 (5.80) 8.47 (5.80) 6.74 (5.06)

DYK Total 13.41 (3.99) 14.10 (3.87) 13.92 (3.55)

Chosen Family DYK 16.61 (4.14) 14.67 (4.30) 14.44 (4.15)

ERQ: Cognitive
Reappraisal

31.50 (6.64) 31.16 (6.26) 29.56 (7.22)

ERQ: Emotional
Suppression

15.33 (5.94) 14.36 (5.38) 13.96 (5.15)

PHQ, Patient Health Questionnaire-9; DYK, Do You Know, and ERQ to Emotion
Regulation Questionnaire.

Black/African American/Caribbean, 12.2% Hispanic/Latinx,
10.2% Asian/Pacific Islander, 9.5% Multiracial, and 1.4% Other.
Over one-third of the sample (38.1%) completed a 4-year degree,
while 29.3% completed some college, 12.2% have a professional
degree, 10.9% have completed a 2-year degree, 5.4% have
graduated high school, 2.7% have a doctorate degree, and 1.4%
do not hold a high school or post-secondary degree.

Group Differences
One-way analyses of variance (ANOVAs) were conducted to
evaluate between-group differences across demographic, clinical,
emotion regulation, and DYK measures. No significant group
differences were seen across groups for age, race, education level,
ERQ scores, or PHQ scores (see Table 1).

Original Do You Know
When looking at the original DYK scale, there were no significant
between-group differences for DYK scores, and correlations
were not seen between masculine-presenting SMW, feminine-
presenting SMW, or heterosexual women and DYK scores
(see Table 2). Consistent with previous research a significant
correlation was found between level of depressive symptoms and
DYK scores, but only among heterosexual women (r = −0.32,

FIGURE 1 | Overall model full sample. SMW, Sexual Minority Women Status; CF DYK, Chosen Family Do You Know; ERQ Cog, Emotion Regulation
Questionnaire-Cognitive Reappraisals; PHQ, Patient Health Questionnaire-9.
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TABLE 2 | Zero-order correlations among study variables.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1. Age –

2. Masculine-presenting women 0.11 –

3. Feminine-presenting women −0.49** −0.09 –

4. Hetero-women −0.49** −0.52** −0.01 –

5. Black/African American 0.00 0.15 −0.15 −0.17* –

6. White/European 0.07 −0.01 −0.05 −0.42** 0.12 –

7. Asian/Pacific Islander −0.08 −0.01 0.09 −0.13 −0.36** 0.00 –

8. Hispanic/Latinx 0.02 −0.14 0.13 −0.14 −0.40** −0.13 −0.07 –

9. Multiracial −0.02 0.01 0.01 −0.13 −0.35** −0.11 −0.12 0.08 –

10. Other −0.08 0.04 0.04 −0.05 −0.13 −0.04 −0.04 −0.04 −0.05 –

11. PHQ Scores −0.09 0.16 −0.07 0.00 0.11 −0.09 −0.04 −0.05 0.02 −0.15 –

12. DYK Total −0.07 0.05 0.02 −0.17* 0.15 −0.12 0.00 0.06 −0.01 −0.05 0.22** –

13. Chosen Family DYK 0.22** −0.09 −0.13 −0.11 0.03 −0.08 0.00 0.186* −0.05 −0.19* 0.40** 0.04 –

14. ERQ: Cognitive Reappraisal 0.08 0.05 −0.12 0.16 −0.06 −0.06 −0.01 0.00 −0.03 −0.23** 0.04 0.180* 0.09 –

15. ERQ: Emotional Suppression 0.10 −0.02 −0.07 0.14 −0.14 0.14 0.02 −0.11 0.03 −0.06 −0.09 −0.09 0.00 −0.07 –

16. Outness 0.48** 0.52** −0.99** 0.14 0.07 −0.10 −0.13 −0.02 −0.04 0.08 −0.01 0.12 0.09 0.09 0.03

PHQ, Patient Health Questionnaire-9; DYK, Do You Know; ERQ, Emotion Regulation Questionnaire. *P < 0.05; **P < 0.01.

p = 0.02). Additionally, a significant correlation was seen between
DYK scores and Outness (r = 0.21, p = 0.04) among SMW, such
that individuals who knew more about their families of origin
were more open about their sexual orientation.

Chosen Family Do You Know
There were two significant between-groups differences for
Chosen Family DYK scores [F(2, 144) = 3.82, p = 0.024,
η2 = 0.05]. Masculine-presenting SMW (M = 16.61, SD = 4.14)
knew more about their chosen families compared to feminine-
presenting SMW (M = 16.67, SD = 4.30) (Cohen’s d = 0.46) and
heterosexual women (M = 14.44, SD = 4.14) (Cohen’s d = 0.52).

Among the full sample, Chosen Family DYK scores were
negatively correlated with level of depressive symptoms
(r = −0.19, p = 0.025), and positively correlated with the
Cognitive Reappraisal subscale of the ERQ (r = 0.19, p = 0.024).
Correlations between the Chosen Family DYK and Expressive
Suppression subscale of the ERQ were not observed. Moreover,
Cognitive Reappraisal scores were negatively correlated with
level of depressive symptoms (r = −0.23, p = 0.006) Among
SMW, Chosen Family DYK scores were positively correlated
with Outness (r = 0.27, p = 0.008).

Testing Direct and Indirect Effects
We initially examined whether Cognitive Reappraisals played
a mediating role in the relationship between Chosen Family
DYK scores and level of depressive symptoms. Given that
the number of free parameters in the model equaled the
number of known values (the model had zero degrees of
freedom), the model was just-identified. There was a significant
indirect effect, such that higher Chosen Family DYK scores
(knowing more about one’s chosen family) were associated with
lower depressive symptom severity through higher Cognitive
Reappraisal scores [B = −0.05, SE = 0.04, 95% CI (−0.13,
−0.01)]. Next, we examined whether this association would

be found among heterosexual women compared to SMW. The
model demonstrated good fit based on the chi-square test of
model fit, [χ2 (2, 147) = 5.67, p = 0.059] and SRMR = 0.06,
and poor fit based on RMSEA = 0.11 90% CI (0.00–0.23)
and CFI = 0.78. Considering the small sample size, RMSEA
and CFI values are interpreted with caution and a larger
sample size is likely needed to obtain more precise results
(Kline, 2011; Kenny and Judd, 2014). Results of the moderated
mediation analysis demonstrated that the influence of Cognitive
Reappraisals on the association between Chosen Family DYK
scores and level of depressive symptoms was negative for
heterosexual women [B = −0.06, SE = 0.04, 95%CI (−0.16,
−0.02)] but not SMW [B = −0.02, SE = 0.05 95%CI (−0.15,
0.03)], suggesting that heterosexual women compared to SMW
benefited more from knowing about their chosen family, as this
was associated with higher Cognitive Reappraisal scores and
lower depressive symptoms.

To further explore factors that may be affecting SMW’s mental
health in the overall model, we examined outness as a moderator
of the initial mediation model among SMW only (n = 98; see
Figure 2). Findings revealed that the mediating role of Cognitive
Reappraisals on the relationship between Chosen Family DYK
scores and level of depressive symptoms was stronger for SMW
who are out and open about their sexual identity with friends and
family [B = −0.10, SE = 0.08, 95%CI (−0.30, −0.01)], but this
effect was only trending for SMW who are moderately out and
open [B =−0.08, SE = 0.06, 95%CI (−0.20,−0.00)] and the effect
was not seen for SMW who are not as out and open [B = −0.05,
SE = 0.06, 95%CI (−0.20, 0.00)].

DISCUSSION

This study was the first to examine whether knowledge of
one’s family of origin history as well as one’s chosen family

Frontiers in Psychology | www.frontiersin.org 6 June 2021 | Volume 12 | Article 624641212

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-624641 June 10, 2021 Time: 17:34 # 7

Gardella et al. Family History and Depression

FIGURE 2 | Overall model SMW. Out Status, Outness; CF DYK, Chosen Family Do You Know; ERQ Cog, Emotion Regulation Questionnaire-Cognitive Reappraisals;
PHQ, Patient Health Questionnaire-9.

history are associated with level of depressive symptoms,
a metric that influences wellbeing. These findings showed
that only heterosexual women who knew more about their
family of origin history showed lower levels of depression
symptoms, but importantly, it was observed that knowledge
of one’s chosen family history and level of depression were
significantly correlated among both heterosexual women
and SMW. Additionally, these data are the first to identify
potential mediators that underlie this association with
chosen family history. Among both heterosexual women
and SMW, the employment of cognitive reappraisals as
an emotion regulation strategy mediated the relationship
between chosen family knowledge and level of depressive
symptoms; however, this association was further mediated
among SMW who reported higher levels of outness across
various contexts. Taken together, these outcomes expand
the potential sources of history that might be associated
with positive mental health outcomes and important
sociocultural and psychological factors that may contribute
to these associations.

Of note, the results replicated the original findings between
the DYK and metrics influencing wellbeing as reported by Fivush
et al. (2008), but not among the full sample. Heterosexual
women, even though they did not know more about their
families of origin, showed this association with lower levels of
depression symptoms. These findings suggest that there may be
additional underlying factors that will help to illuminate why
such relations are psychologically beneficial in some populations
and not in others.

Interestingly, although there may be more stigma and conflict
in families in which a member is SMW, there were no
significant between-groups differences in terms of knowledge
on the DYK. In contrast to our expectations, feminine-
presenting SMW knew more about their families of origin
than heterosexual women on a marginal basis. Although the
small sample size may have prohibited statistically significant

findings, this sample of feminine-presenting SMW may have
strong relationships with their families of origin, either since
childhood or as they have aged, in accordance with some
literature that has found a tendency for parents to move toward
accepting and supporting their SM children over time (Beals
and Peplau, 2006; McConnell et al., 2016). Therefore, the work
that may be involved moving toward acceptance, may involve
memory practices and sharing that could contribute to these
higher scores on the DYK, but this needs to be examined
in further research. Since most participants resided in an
especially progressive area of the country, it is also possible that
experiences with familial rejection may not have been as common
among this sample.

Although only heterosexual women replicated previous
findings from Duke et al. (2008), all three groups of women
who knew more about their chosen family reported lower
depressive symptoms regardless of their sexual orientation. While
the term chosen family has been traditionally associated with
SM communities, socially constructed families (also referred to
as voluntary kin) may represent an important aspect of human
experience irrespective of sexual identity, as evidenced by reports
of such relational ties dating back to the first century (Braithwaite
et al., 2010). Further support is provided by evidence of the
association between having quality extra-familial relationships
and living longer (Chopik, 2017). To our knowledge, this is
the first study to extend previous findings regarding knowledge
of family history and metrics that influence wellbeing to a
relationship outside of the family of origin. While connections
to our family of origin are likely critical for healthy identity
development and wellbeing in adolescence, our findings suggest
that friendship plays an important role in sustaining wellbeing in
adulthood for both SM and heterosexual populations, potentially
for different reasons.

Substantial empirical evidence has demonstrated the
importance of quality social support on wellbeing in general
(Helliwell et al., 2009; Chopik, 2017), with links to higher life
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satisfaction, higher positive and lower negative affect, and lower
psychological distress (Finch et al., 1999; Siedlecki et al., 2014).
Social support is believed to impact the perception of one’s
ability to cope with challenges, as supportive connections afford
emotional resources that can aid in buffering stress (Cohen,
2004). Given that SMW and other marginalized populations
face additional stressors relative to the general population,
supportive connections may function in a variety of ways,
including processing experiences of distal stressors, which
may decrease the adverse effects of proximal stressors, such
as internalized homophobia. Most importantly, relational,
cognitive, and emotional processes involved in the ordinary
conversations and shared activities occurring in supportive
relationships may serve to regulate affect, thus enhancing mental
health (Lakey and Orehek, 2011). Chosen families drive the
formation of dense and diverse social support networks, which
ultimately provide a defense against the negative effects of
stigma-related stress (Moore and Stambolis-Ruhstorfer, 2013;
McConnell et al., 2016).

In addition, our results identified emotion regulation as a
mediator of the association between chosen family knowledge
and level of depressive symptoms for heterosexual women;
however, the extent of outness moderated the strength of
this relationship for SMW. These findings are consistent with
the extant literature covering the importance of emotion
regulation processes in mental health, independent of sexual
orientation (Aldao et al., 2010; Kring and Sloan, 2010). With
regard to SMW, this finding serves as an important extension
of the psychological mediation framework advanced by
Hatzenbuehler (2009) in demonstrating the role of protective
factors, like emotion regulation, on the better mental health
experienced by SMW who are more open about their sexual
identities. While further research is needed to clarify the
mechanisms underlying this relationship, we postulate that
SMW who are more out are more comfortable with their
sexual identities owing to the quality of the supportive
relationships in their lives, which translates into more
emotional resources for processing distal stigma events,
such as discrimination. SMW who are less out may not
feel as comfortable or safe in their environments, which
may leave them vulnerable to proximal stressors, such as
internalized homophobia.

The findings of the present study emphasize the importance
of social support networks, and the relational, cognitive, and
emotional processes integral to them, on adult mental health,
both for heterosexual and SMW, as the quality of friendships
has been found to predict health and wellbeing in comparison
to family of origin relationships, especially among older adults
(Giles et al., 2005; Christakis and Fowler, 2007; Chopik, 2017).
For SMW in particular, having access to a chosen family can
mitigate stigma-related stress and plays a role in the development
and/or quality of emotion regulation strategies, which have been
connected to mental health. Future research should seek to clarify
the nature of this relationship.

There are several methodological limitations that warrant
attention. First, the present study is cross-sectional; therefore, we
cannot make claims of causality cannot be made. Additionally,

responses were self-reported and future work would benefit from
interviews and the use of tasks to assess emotion regulation
processes. Additionally, there may be a number of factors that
contribute to knowledge of family history that were not assessed
in this study, such as a history family trauma, family cohesion,
communication dynamics, and attachment styles. The inclusion
of such variables in future work will play an important role in
better understanding the relations between family knowledge and
wellbeing in families in which stigma and other barriers to family
communication may be present. Considering that a majority of
the sample was solicited via the Internet, participants may have
been more likely to be educated and of a higher socioeconomic
status. Lastly, the generalizability of our results are limited due to
self-selection bias and the location of a majority of participants
in New York City.

The underlying processes cognitive, emotional, and relational
processes connected to sharing autobiographical memories
within families of origin have been connected to wellbeing in
adolescents (Duke et al., 2008). Of course, for many reasons,
stories from one’s family of origin may not be available. However,
these findings indicate that the notion of family can be extended
with regard to these patterns. In the absence of, or in addition
to, stories from family members of origin, stories that friends,
romantic partners, and other members of one’s social support
networks may offer may also be linked with lower levels
of depressive symptoms, which factors into wellbeing. Given
the relations between outness and emotion regulation, future
clinical work would benefit from examining whether mental
health interventions that combine chosen family knowledge
along with emotion regulation strategies may help to reduce
levels of depression.
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The present study examined the longitudinal relation between mother–child reminiscing 
of emotionally negative events and children’s mental health. European-American and 
Chinese-American mothers discussed with their 4.5-year-old children an event that was 
emotionally negative to the child. At age 7, children’s mental health was assessed, including 
measures for externalizing problems, internalizing problems, negative social self (an Asian-
salient dimension of depression), behavioral problems, and socially adaptive behavior. 
Independent of culture, maternal reference to negative emotional terms was related to 
fewer externalizing, internalizing, and behavior problems in children. Maternal attribution 
of emotions to children was associated with lower negative social self in children. Maternal 
explanation of children’s emotions was linked to fewer externalizing problems and lower 
negative social self in children, and maternal reconfirmation of the explanations was related 
to fewer externalizing and behavioral problems in children. In contrast, maternal attribution 
of emotions to other people was associated with more externalizing problems and higher 
negative social self in children of both cultures. Some important cultural differences 
emerged. Chinese-American mothers’ mention of negative emotional terms was linked 
to lower negative social self in children, and Chinese-American mothers’ reconfirmation 
of explanation was related to more socially adaptive behaviors in children. No such relations 
were found in the European-American sample. The findings underscore the importance 
of family emotional reminiscing for children’s long-term well-being and the role of culture 
in shaping the process.

Keywords: emotional reminiscing, mental health, culture, mothers, children, American, Chinese

INTRODUCTION

Parent–child reminiscing serves important adaptive functions, helping children build a sense 
of self, strengthen social relations, learn lessons from the past, and regulate emotions (Fivush 
et  al., 2003; Wang, 2004; Wang and Fivush, 2005; Kulkofsky and Koh, 2009; Kulkofsky et  al., 
2009; Fivush, 2013). In particular, when children experienced emotionally negative events, the 
emotion regulation function of parent–child reminiscing is critical to children’s mental health. 
More common than not, although children may remember and recount what happened, parents 
often provide guidance for children to interpret and evaluate these emotionally negative 
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experiences and thus regulate the aversive effects (Fivush et al., 
2003). Such interpretative, evaluative, and regulatory efforts 
during emotional reminiscing are key to children’s mental health 
(e.g., Fivush et al., 2006; Pasupathi, 2013). Yet different cultures 
embrace different values toward emotions (Yang and Wang, 
2019). Parents in different cultures may discuss emotionally 
negative events with their children in varied ways, which may 
hold different implications for children’s mental health. Moreover, 
most cross-cultural studies to date have focused on concurrent, 
rather than longitudinal, effects of parent–child emotional 
reminiscing on children’s mental health. Against this backdrop, 
the present study examined the long-term effects of mother–
child reminiscing of emotionally negative events on children’s 
mental health in European-American and Chinese-
American families.

Mother–Child Reminiscing of Emotionally 
Negative Events
Mother–child reminiscing of emotionally negative events 
provides children with a meaning-making framework to 
interpret, evaluate, and regulate emotions. Specifically, these 
conversations involve not only discussions of what happened, 
but also focus on feeling states and causal explanations of 
the emotions that children experienced in the past event. 
Sales et  al. (2003) observed that when mothers engaged in 
emotional reminiscing with their preschoolers aged 3–5, both 
mothers and children mentioned more negative emotions and 
causal explanations of the emotions when discussing a negative 
event about an injury-related emergency room visit than when 
discussing a positive event. Ackil et  al. (2003) observed how 
mothers talked to their children aged 2.6 to 11.8 about a 
devastating tornado. They found that even at 4-month post-
tornado, the conversations included more references to negative 
emotions and causes of emotions experienced, when compared 
with reminiscing about non-traumatic events. This pattern 
of mother–child emotional reminiscing persisted another 
6 months later (i.e., 10 months after the tornado), which suggests 
an enduring focus on feeling states and causal explanations 
of the emotions experienced when mothers and children 
discuss traumatic events.

Not unlike highly stressful or traumatic events such as emergency 
room visits or devastating tornados, mother–child reminiscing of 
day-to-day stressors show similar characteristics of meaning-making. 
Burch et  al. (2004) observed that 3-year-old children provided 
more interpretations of what happened, including references to 
their feelings and causal explanations for emotions experienced, 
when they were reminiscing with their mothers’ day-to-day negative 
events than nonnegative events. Likewise, Fivush et  al. (2003) 
found that mothers attributed emotional states to the individuals 
involved when discussing daily events in which children experienced 
anger, and highlighted causal information when recollecting everyday 
events that elicited sadness, anger and fear, with their 4-year-
old children.

Collectively, the findings suggest that regardless of the nature 
of emotionally negative events discussed (i.e., highly stressful, 
traumatic or mundane), mothers and children tend to focus 

on the emotions experienced and provide causal explanations 
for why those emotions were experienced. These characteristics 
of emotional reminiscing of negative events are pertinent to 
meaning-making whereby mothers scaffold children to interpret, 
evaluate, and regulate the negative emotions experienced. 
Nonetheless, the effect of such reminiscing and pertaining 
meaning-making on children’s long-term mental health has 
yet to be  examined.

Relations to Mental Health
There is a considerable range of mental health outcomes in 
relation to the meaning-making of emotionally negative 
experiences (Greenhoot and McLean, 2013). The outcomes 
include the reduction or absence of emotional and psychological 
symptoms, as well as enhancement or presence of normative 
attributes (e.g., prosocial behaviors) and desirable personality 
attributes. Studies have shown that mother–child reminiscing 
of emotionally negative events is predictive of various mental 
health outcomes in children.

One set of outcomes pertains to social well-being. For 
example, when comparing mother–child reminiscing of 
emotionally positive and negative events, Laible (2011) found 
that it was the reminiscing of negative events that were related 
concurrently to preschool children’s emotional and relational 
understanding. In particular, in-depth discussion of negative 
emotions predicted higher levels of emotional understanding 
in preschool children, and validation of negative emotions 
predicted higher levels of prosocial representations of relationships 
in preschool children.

Another set of outcomes is emotional well-being, including 
both internalizing and externalizing behaviors. Laible and Song 
(2006) compared discussions of negative and positive emotions 
during reminiscing and storybook-telling between mothers and 
their preschool children. She found that only discussion of 
negative emotions during reminiscing predicted concurrently 
lower levels of aggression in children. It was noted that discussion 
of negative emotions was summed across reminiscing of 
emotionally negative and positive events in this study. Although 
the effects of reminiscing about positive and negative events 
could not be teased apart, the finding underscores that discussion 
of negative emotions may contribute to lower levels of behavioral 
problem in children.

Notably, the nature of the emotionally negative events may 
influence how reminiscing affect children’s emotional well-being. 
Sales and Fivush (2005) asked mothers to discuss with their 
children aged 8–12 one chronic experience and one acute 
stressful experience related to the child’s asthma. Chronic 
experiences included events concerning the day-to-day 
management of the illness, and acute stressful experiences 
included events such as an unexpected asthma attack that 
required emergency room treatment. Children’s concurrent 
emotional well-being was measured. Mothers provided more 
causal explanations for the chronic event than the acute event. 
Importantly, for discussions of the chronic event, mothers who 
mentioned more emotions had children who showed fewer 
internalizing and externalizing behaviors, and mothers who 
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provided more causal explanations had children who showed 
fewer externalizing behaviors. Conversely, for discussions of 
the acute event, there was no relation between maternal discussion 
and explanation of emotions and children’s mental health. It 
was further observed that children who mentioned more 
emotions, but without explanations of those emotions, showed 
more internalizing behaviors.

Taken together, the findings suggest that discussion of 
emotions and provision of causal explanations during 
reminiscing of emotionally negative events, especially those 
that are experienced in the day-to-day context, are associated 
with children’s concurrent positive mental health. However, 
in face of highly stressful events, the search for meaning 
may be  difficult (Fivush et  al., 2008). Furthermore, when 
feeling states are mentioned without causal explanations, 
children seem worse off in their emotional well-being. Extant 
studies have thus provided some evidence for the effects of 
mother–child reminiscing of emotionally negative events on 
children’s mental health. Nonetheless, these studies have focused 
on concurrent effects and have largely been conducted with 
European-American families and have not taken into 
consideration the influence of the larger cultural context 
(Wang, 2013a; Yang and Wang, 2019).

Mother–Child Reminiscing in the Cultural 
Context
Different cultures hold different values towards emotion. In 
European-American culture where individuality is valued, talking 
about emotion is viewed as a direct expression of the self and 
an affirmation of the significance of the individual (Wang, 
2013a). European-American mothers believe that it is important 
to help children convey and articulate their emotions so that 
they could get their needs met (Chao, 1995). Conversely, in 
Chinese culture where relationships are valued, emotion 
(especially negative emotion) is regarded as disruptive to social 
harmony and expressions of emotions are often discouraged 
(Chao, 1995; Wang, 2013a). Instead, sensitivity to others’ 
emotions is encouraged (Wang, 2001; Yang and Wang, 2019). 
Furthermore, as emotions are often viewed as a consequence 
of children’s social acts, Chinese parents tend to focus on 
instilling moral rules, discipline, and proper behaviors in children 
during emotional reminiscing (Wang, 2001; Fivush and Wang, 
2005; Wang and Fivush, 2005). These Chinese values are 
frequently upheld by first-generation Chinese immigrant parents 
such as those in the USA, who often strive to maintain their 
heritage culture and socialize their children accordingly (Chang 
and Karl Kwan, 2009; Kim, 2009). For example, Koh et  al. 
(2009) observed that both Chinese-American fathers and mothers 
showed higher levels of ethnic values than mainstream American 
values. Wang (2007) also observed that Chinese-American 
mothers upheld Chinese interdependent values as much as 
Chinese mothers in Beijing did.

Mother–child reminiscing of emotional experiences, 
particularly negative emotional experiences, has largely mirrored 
the respective cultural values towards emotions (Wang, 2001; 
Fivush and Wang, 2005; Wang and Fivush, 2005; Wang et  al., 

2010). Both European-American and Chinese mothers and 
children tend to use more negative emotion words than positive 
emotion words, but Chinese mothers and children use more 
negative emotion words than European-American mothers and 
children, as negative emotions are deemed to serve a didactic 
function. Although mothers of the two cultures similarly attribute 
emotions to children during the reminiscing, European-American 
children make more attributions of emotions to themselves 
than Chinese children, whereas Chinese children make more 
attribution of emotions to other people than European-American 
children. Furthermore, European-American mothers and children 
make more causal explanations for the emotions experienced 
by children and other people than Chinese mothers and children. 
In contrast, Chinese mothers and children engage in more 
didactic talk that focuses on moral rules, discipline, and 
behavioral expectations, than European-American mothers and 
children. Notably, in line with their emphasis on preserving 
heritage culture and ethnic identity in childrearing (Chang 
and Karl Kwan, 2009; Kim, 2009; Koh et  al., 2009), first-
generation Chinese-American mothers reminisce negative 
emotional events with their children more in line with traditional 
Chinese values than do Chinese mothers in Beijing 
(Wang, 2013b).

In a similar vein, although meaning-making of emotionally 
negative events during mother–child reminiscing may generally 
facilitate positive well-being in children, culture may play a 
role in the relation. The person-culture-fit framework has 
underscored the congruence between individual characteristics 
and cultural norms in predicting psychosocial adjustment 
(Lerner, 2002; Caldwell-Harris and Ayçiçegi, 2006; Chen, 2018). 
For example, Wang and colleagues (Wang et  al., 2018) found 
that detailed recall of autobiographical experiences, in congruence 
with American cultural values of individuality, was related to 
positive well-being in European-American adults and children. 
In contrast, detailed recall of one’s own experiences, incongruent 
with Chinese values of modesty and relationship orientation, 
was related to ill-being in Chinese adults and children. Similarly, 
Reese and colleagues found that recalling events of personal 
growth was related to well-being in European New  Zealand 
adolescents, but not in Maori and Chinese New  Zealand 
adolescents (Reese et  al., 2017).

In sum, studies have revealed key characteristics of 
mother–child reminiscing of negative emotional experiences 
in the European-American and Chinese cultural contexts, 
which are in line with European-American and Chinese 
cultural values, respectively (Wang, 2013a; Yang and Wang, 
2019). An important question remains with regard to the 
effects, particularly the long-term effects, of mother–child 
emotional reminiscing on children’s mental health across 
cultures. The person-culture-fit framework and related 
empirical findings (Reese et  al., 2017; Wang et  al., 2018) 
suggest that culture may moderate the relations between 
mother–child reminiscing of emotionally negative events and 
children’s mental health. In particular, culture-specific ways 
of mother–child reminiscing, reflective of cultural values, 
may serve as key meaning-making channels and relate to 
positive mental health in children.
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The Present Study
The present study examined the long-term relations of early 
mother–child reminiscing of emotionally negative events to 
children’s later mental health in the European-American and 
Chinese-American cultural contexts. To assess how mothers 
generally engage in emotional reminiscing with their children 
about negative events, we asked mother–child dyads to discuss 
one day-to-day event in which the child experienced negative 
feelings, when children were 4.5 years of age. This method is 
based on prior research that shows maternal reminiscing style 
as a stable individual characteristic across contexts (Haden, 
1998; Wang et  al., 2000; Wang, 2001; Fivush et  al., 2006). To 
assess the long-term associations of mother–child emotional 
reminiscing with children’s well-being, when children were age 
7, children’s mental health was measured, including social well-
being as assessed in terms of socially adaptive behaviors (e.g., 
social skills), and emotional well-being as assessed in terms 
of internalizing problems (e.g., depressive mood), externalizing 
problems (e.g., conduct problems), and behavioral problems 
(e.g., withdrawal).

In line with findings from prior studies (Wang, 2001; Fivush 
and Wang, 2005; Wang and Fivush, 2005; Wang et  al., 2010), 
we  expected that European-American mothers and children 
would provide more causal explanations about children’s and 
other people’s emotions and would make more attributions of 
emotions to children than Chinese-American mother–child 
dyads. Conversely, Chinese-American mothers and children 
would mention more negative emotions, engage in more didactic 
talk, and make more attributions of emotions to other people 
than European-American mother–child dyads. Furthermore, 
earlier studies comparing European-American and Chinese 
children in the preschool and middle childhood years found 
that European-American children scored higher on externalizing 
problems, while Chinese children scored higher on internalizing 
problems, although overall, there were considerable similarities 
in the problems exhibited by children in the two cultures 
(Weine et  al., 1995; Liu et  al., 2011). Accordingly, we  expected 
to observe similar patterns of findings in the mental health 
of European-American and Chinese-American children in 
our study.

Pertaining to the relations between mother–child emotional 
reminiscing and children’s mental health, we  expected that, in 
line with the general literature as well as prior cross-cultural 
research (e.g., Lerner, 2002; Caldwell-Harris and Ayçiçegi, 2006; 
Fivush et  al., 2008; Reese et  al., 2017; Chen, 2018; Wang et  al., 
2018), meaning-making of negative emotional experiences would 
facilitate mental health in children of both cultures and in 
the meantime show culture-specific patterns. Specifically, 
we  predicted that (1) references to negative emotions would 
be  related to positive mental health indexes in both groups 
of children, but the relations might be  stronger in Chinese-
American children than European-American children given the 
didactive value placed on negative emotions in Chinese culture 
(Fivush and Wang, 2005); (2) attributions of emotions to 
children and explanations about the causes of children’s emotions 
would be  associated with positive mental health indexes in 
children of both groups, but the relations may be  greater in 

European-American children than Chinese-American children 
given the great emphasis on facilitating emotional understanding 
in American childrearing (Wang, 2001; Fivush and Wang, 2005; 
Wang and Fivush, 2005; Wang et  al., 2010); (3) attributions 
of emotions to other people and explanations about the causes 
of other people’s emotions would be  linked to positive mental 
health indexes in Chinese-American children, given the Chinese 
cultural emphasis on interdependence and sensitivity to others’ 
feedings (Wang, 2001); and (4) didactic talk would be  related 
to positive mental health indexes in Chinese-American children, 
given the emphasis on moral rectitude and behavioral discipline 
in Chinese values and socialization practices (Wang, 2001; 
Wang and Fivush, 2005). Lastly, although there has been no 
suggestion in the mother–child reminiscing literature, it has 
been shown that in children’s independent recount of a traumatic 
experience, references to positive emotions are related to better 
emotional well-being across time (Sales et  al., 2005) and that 
redemption in the reconstruction of negative experiences is 
predictive of well-being (McAdams and Guo, 2015). We  thus 
predicted that mother–child references to positive emotions 
during reminiscing of a negative event would be  related to 
positive mental health indexes in children of both cultures.

MATERIALS AND METHODS

Participants
This study was part of a larger longitudinal project on 
autobiographical memory development which included data 
collection across five time-points, with children’s ages spanning 
from 3 to 7.25  years. This study utilized the data at Time 3, 
when children were 4.5 years old and Time 4, when children 
were 7 years old. Sample attrition between these two time points 
was 48%, due to family relocation and loss of contact.

Specifically, the final sample of participants in this study 
comprised of 33 European-American (19 boys) and 22 Chinese-
American (10 boys) children and their mothers. All families 
were recruited from a university town and suburban areas in 
upstate New  York. Recruitment was conducted through local 
preschools and words of mouth. All families were middle-class, 
with the majority of the mothers and fathers having a college 
education and beyond. The Chinese-American families were 
originally from Mainland China, Hong Kong, and Taiwan. All 
the Chinese-American mothers were first-generation immigrants 
in the United  States. All the Chinese-American children were 
born in the USA, except for two, who came to the USA at 
around age 2. Mothers provided informed consent for their 
children’s participation.

Procedure and Measures
The general data collection procedure was the same across 
time points. Two female researchers visited mothers and children 
in their homes. The main researcher worked through the study 
procedure with the mothers and children and the second 
researcher took charge of the audio and video recordings. The 
main researcher was always a native of the culture of the 
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family visited and spoke the native language. That is, a European-
American researcher served as the main researcher during the 
home visits to European-American families and an English-
Chinese bilingual Chinese researcher served as the main 
researcher during the home visits to Chinese-American families. 
Specific to the Chinese-American families, mothers and children 
were asked to speak in the language they normally spoke at 
home, which could be  English, Chinese, or a mixture of both. 
All materials were prepared in both English and Chinese. A 
translation and back-translation procedure was conducted to 
ensure language equivalence in literal and sense meanings. 
Generally, each visit comprised of a mother–child segment 
where the mother–child pair was asked to engage in tasks 
including memory-sharing, a researcher-child segment where 
the main researcher worked through the various tasks with 
the child, and a mother segment where the mother responded 
to a battery of questionnaires. The mother–child and researcher-
child segments were audio- and video-recorded. Each visit 
lasted for about 1.5–2 h. At the end of each visit, the child 
was given a small gift, and the mother was given a $30 gift 
card in appreciation of their participation. The measures relevant 
to this study are described below.

Language
When children were aged 4.5, mothers responded to the shorten 
version of the Child Development Inventory (Ireton, 1992). 
This measure assesses children’s language production and 
comprehension. Mothers responded to 100 items with the total 
possible score ranging from 0 to 100. A higher score indicates 
a higher level of language production and comprehension. In 
this sample, Cronbach’s α was 0.86.

Emotion Talk
When children were aged 4.5, mothers were asked to talk to 
children about a specific, one-time event that mother and child 
experienced together. To ensure discussion of negative emotions, 
mothers were asked to nominate an event that was emotionally 
negative to the child, following prior research (Fivush et  al., 
2003; Wang and Fivush, 2005; Wang et  al., 2010). Mothers 
were asked to choose an event that took place within the last 
2 months so that children still had memories of it. Mothers 
were asked to discuss the event with their children as they 
normally would and for as long as they wanted. During the 
conversation, the researchers stayed in the room to work on 
the audio- and video-recording unobtrusively. Each conversation 
lasted for approximately 10 min.

Behavior Assessment System for Children-Second 
Edition (BASC-2)
When children were aged 7, mothers responded to the Parent 
Rating Scales of BASC-2 (Reynolds and Kamphaus, 2005). This 
is a 160-item multidimensional measure that assesses four 
dimensions of problems and behaviors in children, including 
internalizing problems (comprise of anxiety, depression, and 
somatization, e.g., “Is negative about things”), externalizing 
problems (comprise of hyperactivity, aggression, and conduct 

problems, e.g., “Hits other children”), behavioral problems 
(comprise of atypicality, withdrawal, and attention problems, 
e.g., “Acts confused”), and socially adaptive behaviors (comprise 
of adaptability, social skills, leadership, activities of daily living, 
and functional communication, e.g., “Tries to bring out the 
best in other people”), in addition to “critical items” that hold 
clinical significance. Only the items that assess the four 
dimensions of problems and behaviors in children were used 
in the present study. The number of items in the four subscales 
ranges from 6 to 14. Mothers responded to the items on a 
four-point Likert scale (1 = Never to 4 = Always). A higher score 
in each subscale indicates higher level of the problems or 
behaviors. In this sample, Cronbach’s αs for the four subscales 
ranged from 0.74 to 87.

Negative Social Self
As this study included Chinese-American children, an Asian-
salient dimension of depression – negative social self was 
included to provide a comprehensive coverage of internalizing 
problems relevant to the study’s participants. When children 
were aged 7, mothers of both groups responded to the Asian 
Children Depression Scale-Caretaker Version. This 20-item 
measure was adapted from the original child version (Koh 
et  al., 2007). It comprises of three universally recognized 
dimensions of depression: negative affect and cognitive 
dysfunction (e.g., “I feel sad”), loss of interest (e.g., “I feel 
that nothing is fun”), and psychosomatic manifestations (e.g., 
“My body feels painful”), as well as a culturally salient 
dimension of depression: negative social self (e.g., “I feel that 
I can no longer make my parents happy”). Mothers responded 
to the items on a five-point Likert scale (1 = Not at all like 
my child to 5 = Most like my child). Only the negative social 
self subscale was utilized in the current study. This subscale 
originally comprised of six items, but one item was dropped 
due to a negative item-total correlation with the whole scale. 
A higher score on this subscale indicates a higher level of 
negative social self. In this sample, Cronbach’s α was 0.46. 
Note that Cronbach’s α is highly sensitive to test length, 
whereby the value is reduced with short test length (e.g., 
Streiner, 2003). For example, Weisz and colleagues utilized 
the Contingency, Competence and Control Probes, which was 
a measure with three subscales and each of the subscales 
had four items, and reported Cronbach’s αs for the three 
subscales in the range of 0.39–0.65 (Weisz et  al., 1987, 1989). 
Given that the negative social self subscale had five items 
and the Cronbach’s α was 0.46, it is within the range reported 
in the literature.

Coding
Mother–child conversations were coded using Noldus’s 
program The ObserveR® 5.0. This is a coding program 
whereby coders view the video materials and score the codes 
directly on the computer (Noldus, 2003). Coding was 
conducted in the original languages. Proposition, defined 
as a subject-verb construction (Fivush et  al., 1995), was the 
coding unit, unless otherwise noted. Each unique or implied 
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verb in an independent clause forms a new propositional 
unit. For example, “You were sad” was one proposition and 
“You were sad and crying” was two. All variables were coded 
for frequency. This allowed us to examine not only the 
presence of the codes but also how frequent and thus how 
important they were in the meaning-making process. Mothers’ 
and children’s utterances were coded separately and into 
one of the following mutually exclusive and 
exhaustive categories.
1.  Emotion terms: Mothers’ and children’s utterances of specific 

emotion terms, including emotional states (e.g., happy) and 
emotional behaviors (e.g., crying). Positive and negative 
emotion terms were coded separately. The coding unit for 
this variable was emotion term.

2a.  Attribution-child: Mothers’ utterances that ascribed emotional 
states or reactions to their children (e.g., M: You were 
scared, weren’t you?); children’s utterances that ascribed 
emotional states or reactions to themselves (e.g., C:  
I was mad.)

2b.  Mothers’ reconfirmation of attribution: In a three-utterance 
sequence, mothers’ utterances that reconfirmed the 
emotional states or reactions ascribed to their children 
(e.g., M: You were scared. C: Yeah. Mother reconfirmed: 
Yeah, you were scared.) The coding unit for this variable 
was instance of occurrence of reconfirmation.

2c.  Attribution-others: Mothers’ and children’s utterances about 
other people’s emotional states or reactions (e.g., M: Grandma 
was angry, wasn’t she?/C: Daddy was mad.)

3a.  Explanation-child: Mothers’ utterances about the causes of 
their children’s emotional states or reactions (e.g., M: You 
were scared because daddy was fierce; M: Why were you sad?); 
children’s utterances about the causes of their own emotions 
(e.g., I cried because I  did not like it.)

3b.  Mothers’ reconfirmation of explanation: In a three-utterance 
sequence, mothers’ utterances that reconfirmed the causes 
of their children’s emotional states or reactions (e.g., M: 
Why were you sad? C: I lost my dolly. Mother reconfirmed: 
Yeah, you  did.) The coding unit for this variable was 
instance of occurrence of reconfirmation.

3c.  Explanation-others: Mothers’ and children’s utterances about 
the causes of other people’s emotional states or reactions 
(e.g., M: Daddy was mad because you  were naughty./C:  
I did not listen to grandma, so she was angry.)

4.  Didactic content: Mothers’ and children’s utterances about 
moral standards, social norms, or behavioral expectations 
and disciplines (e.g., M: It was wrong of you to make grandma 
angry./C: Children should listen to their parents.)

English-speaking and English-Chinese bilingual research 
assistants coded the datasets in English and Chinese, 
respectively. All coders were unaware of the study hypotheses. 
Repeated joint coding sessions were held to ensure that the 
same definitions were followed by all the coders. Intercoder 
reliability was assessed for 20% of the data from each 
subsample. Kappas ranged from 0.76 to 0.93 for the European-
American sample and 0.78–0.89 for the Chinese-
American sample.

RESULTS

Preliminary analyses revealed no systematic effects involving 
age, gender, and language; these variables were therefore not 
considered further. For the mental health measures, missing 
data were replaced with series means.

Types of Negative Events Discussed
For European-American mother–child pairs, commonly discussed 
negative events were injuries and medical procedures (30.3%), 
conflicts with or scolding from parents (18.2%), disappointments 
(15.2%), and conflicts with siblings or peers (12.1%). Other 
negative events discussed were about death (9.1%), separation 
from caregivers and others (9.1%), scary things (3.0%), and 
losing a special object (3.0%). For Chinese-American mother–
child pairs, commonly discussed negative events were conflicts 
with siblings or peers (31.8%), conflicts with or scolding from 
parents (22.7%), and injuries and medical procedures (22.7%). 
Other negative events discussed included disappointment (9.1%), 
new environment (9.1%), and scary things (4.5%). Thus, mother–
child pairs of both cultural groups talked about a wide range 
of events. Particularly notable, Chinese-American mother–child 
pairs (54.5% total) were more likely than European-American 
mother–child pairs (30.3% total) to discuss conflicts with parents, 
siblings or peers, χ2(1, N = 55) = 3.15, p = 0.08, φ = 0.24.

Mother–Child Emotional Reminiscing
The means for the emotion talk categories were generally low 
(<1). Mothers’ and children’s utterances were thus dummy coded 
and analyzed as categorical data. For each coded variable, mothers 
and children received 1 if they made any utterance and received 
0 if they did not make any utterance in relation to that variable. 
Due to low proportions of children who made utterances about 
other’s emotions (i.e., attribution-others) and the causes of others’ 
emotions (i.e., explanation-others), these variables were not analyzed 
further. Table  1 shows the proportions of mothers and children 
who made utterances for the different emotion talk variables by 
cultural group. To examine cultural differences in the emotion 
talk variables, binary logistic regression analyses using Generalized 
Linear Model were conducted, with culture as the predictor for 
each of the emotion talk variables (e.g., mothers’ negative 
emotion terms).

Mothers’ Utterances
Chinese-American mothers were more likely than European-
American mothers to utter negative emotion terms, Wald  
χ2(1, N = 55) = 3.56, p = 0.06, φ = 0.25, and didactic content, Wald 
χ2(1, N = 55) = 8.17, p < 0.01, φ = 0.39. No other effects reached 
significant difference.

Children’s Utterances
European-American children were more likely than Chinese-
American children to ascribe emotional states or reactions to 
themselves, Wald χ2(1, N = 55) = 3.10, p = 0.08, φ = 0.24. Chinese-
American children were more likely than European-American 
children to utter didactic content, Wald χ2(1, N = 55) = 4.12, p < 0.05, 
φ = 0.27. No other effects reached significant difference.
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Children’s Mental Health
To examine cultural differences in children’s mental health, 
independent sample t-tests were conducted. Table  2 shows the 
means and standard deviations of the variables examined. Based 
on mothers’ reports, European-American children showed more 
externalizing problems than Chinese-American children, 
t(53) = 2.66, p < 0.05, d = 0.75. No other effects reached significance.

Mother–Child Emotional Reminiscing and 
Children’s Mental Health
To examine the longitudinal relations of mother–child emotional 
reminiscing to children’s mental health and whether the relations 
were moderated by culture, univariate ANOVAs were conducted, 
with culture, emotion talk (i.e., each emotion talk variable), 
and culture x emotion talk interaction predicting each mental 
health dimension (e.g., externalizing problems). Significant 
interaction effects were followed up with focused comparisons.

Mothers’ Utterances
Emotion terms: Negative
There was a marginally significant main effect of maternal 
utterances of negative emotion terms on child internalizing 
problems, F(1, 51) = 3.18, p = 0.08, ηp

2 = 0.06, M(SD)Talk = 1.50 
(0.20), M(SD)Not Talk = 1.58 (0.26). There were main effects of 
mothers’ utterances of negative emotion terms on child 
externalizing problems, F(1, 51) = 5.14, p < 0.05, ηp

2 = 0.09, 
M(SD)Talk = 1.56 (0.27), M(SD)Not Talk = 1.78 (0.26), and child 
behavioral problems, F(1,  51) = 5.73, p < 0.05, ηp

2 = 0.10, 

M(SD)Talk = 1.57 (0.25), M(SD)Not Talk = 1.73 (0.30). Mothers who 
made references to negative emotions had children with fewer 
internalizing problems, externalizing problems, and behavioral 
problems than mothers who did not.

Furthermore, there was a main effect of maternal utterances 
of negative emotion terms on child negative social self,  
F(1, 51) = 4.22, p  < 0.05, ηp

2  = 0.08, qualified by a marginally 
significant Culture x Negative emotion terms interaction, F(1, 
51) = 3.81, p  = 0.06, ηp

2  = 0.07. Chinese-American mothers who 
talked about negative emotions had children with lower negative 
social self than mothers who did not, F(1, 20) = 5.99, p  < 0.05, 
ηp

2  = 0.23, M(SD)Talk  = 1.04 (0.08), M(SD)Not Talk  = 1.21 (0.27). 
This effect was not found in the European-American sample. 
Figure  1 presents the interaction effect.

Attribution-Child
There was a marginally significant main effect of maternal 
attribution of emotional states or reactions to their children on 
child negative social self, F(1, 51) = 3.53, p = 0.07, ηp

2 = 0.07, 
M(SD)Talk = 1.05 (0.10), M(SD)Not Talk = 1.11 (0.18). Mothers who 

TABLE 1 | Percentages of mothers and children who provided responses for the emotion talk variables by culture.

Emotional reminiscing
Mothers Children

EA CI Total EA CI Total

Emotion terms: Negative 52 77 62 27 23 26
Emotion terms: Positive 33 23 29 12 14 13
Attribution-child 52 64 56 52 27 42
Mothers’ reconfirmation of attribution 30 18 26 – – –
Attribution-others 27 9 20 15 5 11
Explanation-child 67 64 66 67 50 60
Mothers’ reconfirmation of explanation 30 18 26 – – –
Explanation-others 15 9 13 6 0 4
Didactic talk 9 46 24 9 32 18

EA = European-American; CI = Chinese-American.

TABLE 2 | Means and standard deviations of mental health variables by culture.

Mental health
European-American Chinese-American

M (SD) M (SD)

Internalizing problemsa 1.52 (0.19) 1.54 (0.27)
Negative social selfb 1.07 (0.14) 1.08 (0.16)
Externalizing problemsa 1.72 (0.30) 1.52 (0.23)
Behavioral problemsa 1.62 (0.25) 1.66 (0.32)
Adaptive behaviorsa 3.03 (0.35) 2.88 (0.40)

aFour-point Likert scale (1 = Never to 4 = Always).
bFive-point Likert scale (1 = Not at all like my child to 5 = Most like my child).

FIGURE 1 | Culture by mothers’ negative emotion terms interaction effects 
on children’s negative social self. *p < 0.05.
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ascribed emotional states or reactions to their children had 
children with lower negative social self than mothers who did not.

Attribution-Others
There was a marginally significant main effect of maternal 
attribution of emotional states or reactions to other people 
on child externalizing behaviors, F(1, 51) = 2.71, p = 0.106, 
ηp

2 = 0.05, M(SD)Talk = 1.80 (0.31), M(SD)Not Talk = 1.60 (0.27). 
There was also a main effect of maternal attribution of 
emotional states or reactions to other people on child negative 
social self, F(1, 51) = 6.24, p < 0.05, ηp

2 = 0.11, M(SD)Talk = 1.15 
(0.18), M(SD)Not Talk = 1.06 (0.13). Interestingly, mothers who 
ascribed emotional states or reactions to other people had 
children with more externalizing problems and higher negative 
social self than mothers who did not.

Explanation-Child
There was a marginally significant main effect of maternal 
explanations of the causes of children’s emotional states or 
reactions on child externalizing behaviors, F(1, 51) = 3.49, p = 0.07, 
ηp

2 = 0.06, M(SD)Talk = 1.59 (0.26), M(SD)Not Talk = 1.74 (0.32). There 
was also a main effect of maternal explanations of the causes 
of children’s emotional states or reactions on child negative 
social self, F(1, 51) = 9.74, p < 0.01, ηp

2 = 0.16, M(SD)Talk = 1.04 
(0.09), M(SD)Not Talk = 1.15 (0.20). Mothers who explained the 
causes of their children’s emotional states or reactions had 
children with fewer externalizing problems and lower negative 
social self than mothers who did not.

Mothers’ Reconfirmation of Explanation
There were main effects of maternal utterances that reconfirmed 
the causes of their children’s emotional states or reactions on 
child externalizing problems, F(1,  51) = 4.62, p < 0.05, ηp

2 = 0.08, 
M(SD)Talk = 1.51 (0.20), M(SD)Not Talk = 1.69 (0.30), and child behavioral 
problems, F(1, 51) = 5.62, p < 0.05, ηp

2 = 0.10, M(SD)Talk = 1.48 (0.28), 

M(SD)Not Talk = 1.69 (0.26). Mothers who reconfirmed the causes 
of their children’s emotional states or reactions had children with 
fewer externalizing problems and behavioral problems than mothers 
who did not.

Furthermore, there was a main effect of maternal utterances 
that reconfirmed the causes of their children’s emotional 
states or reactions on child socially adaptive behaviors,  
F(1, 51) = 10.00, p < 0.01, ηp

2 = 0.16, qualified by a marginally 
significant Culture x Reconfirmation of explanation interaction, 
F(1, 51) = 2.95, p = 0.09, ηp

2 = 0.06. Chinese-American mothers 
who reconfirmed the causes of their children’s emotional 
states or reactions had children with more socially adaptive 
behaviors than mothers who did not, F(1, 20) = 8.94, p < 0.01, 
ηp

2  = 0.31, M(SD)Talk  = 3.34 (0.60), M(SD)Not Talk  = 2.78 (0.27). 
No such effect was found in the European-American sample. 
Figure  2 presents the interaction effect.

Other Utterances
There were no effects of maternal utterances of positive emotion 
terms, reconfirmation of the emotional states or reactions 
ascribed to children, utterances about causes of other people’s 
emotional states or reactions, and utterances about moral 
standards, social norms, or behavioral expectations and disciplines 
(i.e., didactic content) on children’s mental health.

Children’s Utterances
Explanation-Child
There was a marginally significant main effect of children’s utterances 
about the causes of their emotional states or reactions on negative 
social self, F(1, 51) = 2.91, p = 0.09, ηp

2 = 0.05, M(SD)Talk = 1.05 (0.12), 
M(SD)Not Talk = 1.12 (0.17). Children who uttered about the causes 
of their emotional states or reactions had lower negative social 
self than children who did not.

Other Utterances
All other children’s utterances, including utterances of negative 
and positive emotion terms, utterances that ascribed emotional 
states or reactions to themselves and other people, utterances 
about causes of other people’s emotional states or reactions 
as well as utterances about moral standards, social norms, or 
behavioral expectations and disciplines (i.e., didactic content) 
did not have effects on their mental health.

DISCUSSION

Albeit a growing literature that examines the relations between 
mother–child reminiscing of emotionally negative events and 
children’s mental health, studies that investigate the cultural 
and longitudinal effects have been scanty. The present study 
is the first to examine the long-term relations of mother–child 
reminiscing of emotionally negative events to children’s mental 
health in European-American and Chinese-American families. 
In line with our expectations, family meaning-making largely 
predicted positive mental health in children, although culture 
also plays a role. The findings provide important insights 

FIGURE 2 | Culture by mothers’ reconfirmation of explanation interaction 
effects on children’s socially adaptive behaviors. **p < 0.01.
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regarding the long-term effects of mother–child emotional 
reminiscing on children’s psychosocial adjustment in the 
cultural context.

Mothers and children of the two cultures discussed similar 
negative events during reminiscing. Most of the negative 
events surrounded conflicts with social others, including 
parents, siblings, and peers, as well as medical and 
disappointing experiences. This reflects fairly common negative 
life events experienced by children of this age. Interestingly, 
Chinese-American mother–child pairs were more likely than 
European-American mother–child pairs to discuss social 
conflicts, consistent with prior cross-cultural findings (Fivush 
and Wang, 2005). Operating in a cultural milieu that 
emphasizes social connectedness and relational harmony 
(Chao, 1995; Wang, 2013a), social interactions, particularly 
negative ones, may warrant more concern and discussion 
and are therefore more commonly discussed during mother–
child reminiscing in Chinese than in European-
American families.

When reminiscing about emotionally negative events, Chinese-
American mothers were more likely than European-American 
mothers to mention negative emotions and to engage children 
in didactic talk. Chinese-American children were also more 
likely than European-American children to engage in didactic 
talk. These findings are consistent with our predictions. They 
confirm those in earlier studies (Wang, 2001; Fivush and Wang, 
2005; Wang and Fivush, 2005) and suggest that mother–child 
reminiscing of emotionally negative events serves a didactic 
function in the Chinese context. Given their cultural emphasis 
on moral rectitude and social harmony, Chinese mothers are 
particularly concerned with helping their children learn 
appropriate emotional responses and regulations and instilling 
in children proper behaviors and self-control (Wang and Fivush, 
2005; Wang, 2013a). Correspondingly, Chinese children appear 
to exhibit similar concerns as their mothers do about responding 
and behaving appropriately when discussing emotionally negative 
events. Also as expected and in line with prior research (Fivush 
and Wang, 2005; Wang et al., 2010), European-American children 
were more likely than Chinese-American children to attribute 
emotions to themselves. This aligns with the European-American 
cultural value that emphasizes individuality, where discussion 
of one’s own emotions is a way to affirm the authenticity of 
the self (Chao, 1995; Wang, 2013a).

European-American and Chinese-American children showed 
similar mental health indexes across the multiple measures, 
as expected. Both groups of children displayed similar levels 
of internalizing problems, negative social self, behavioral 
problems, and socially adaptive behaviors. There was only one 
exception, whereby European-American children exhibited more 
externalizing problems than did Chinese-American children. 
This pattern of findings largely conforms to earlier observations 
(Weine et  al., 1995; Liu et  al., 2011).

With regards to the relations between mother–child emotional 
reminiscing and children’s long-term mental health, we  found 
that, independent of culture, mothers who mentioned negative 
emotions had children with fewer internalizing problems, 
externalizing problems, and behavioral problems than mothers 

who did not, as predicted. Fivush et  al. (2003) argued that 
discussions of negative feeling states help children learn 
appropriate ways of responding to the emotionally negative 
events and regulating their emotions. This reminiscing 
characteristic is therefore associated with better mental health 
in children of both cultures. Furthermore, the link between 
maternal references to negative emotions and child mental 
health appeared stronger among Chinese-Americans than 
European-Americans, as expected. Chinese-American mothers 
who referenced negative emotions had children with lower 
negative social self when compared to mothers who did not. 
Discussions of negative feeling states serve a didactic function 
in the Chinese cultural context, where discipline and proper 
behaviors are emphasized as ways of regulating emotions (Wang, 
2001; Fivush and Wang, 2005; Wang and Fivush, 2005). 
Accordingly, this reminiscing characteristic appears to have an 
additional positive effect on mental health in Chinese-
American children.

Furthermore, mothers who ascribed emotional states or 
reactions to children had children with lower negative social 
self than mothers who did not, and that was the case for 
both cultures, as predicted. Mothers who ascribed the emotional 
states or reactions experienced in the negative events to children 
help them understand and regulate the emotions (Ackil et  al., 
2003; Fivush et  al., 2003; Sales et  al., 2003; Laible and Song, 
2006). Through scaffolding children to understand and regulate 
their emotions, this reminiscing characteristic may promote 
better mental health in children. Similarly, as expected, mothers 
who explained the causes of the children’s emotional states or 
reactions had children with fewer externalizing problems and 
lower negative social self than mothers who did not. And 
mothers who reconfirmed the causes of the children’s emotional 
states or reactions had children with fewer externalizing problems 
and behavioral problems than mothers who did not. These 
findings are consistent with suggestions in the literature (Ackil 
et  al., 2003; Fivush et  al., 2003; Sales et  al., 2003; Sales and 
Fivush, 2005; Laible and Song, 2006; Laible, 2011) that explaining 
the causes of children’s emotions and reconfirming those 
explanations are important meaning-making mechanisms for 
promoting better mental health in children.

As noted above, both European-American and Chinese-
American mothers who reconfirmed the causes of the children’s 
emotional states or reactions had children with fewer 
externalizing problems and behavioral problems than mothers 
who did not. Yet, although contrary to our prediction, there 
was an additional relation in terms of having children with 
more socially adaptive behaviors when Chinese-American 
mothers reconfirmed the causes of their children’s emotional 
states or reactions compared to mothers who did not. Earlier 
studies have reported that European-American mothers tend 
to make more causal explanations for the emotions experienced 
by children than Chinese mothers (Wang, 2001; Wang and 
Fivush, 2005; Wang et  al., 2010). However, contrary to our 
expectation, we  did not find in the present study cultural 
differences in mothers’ causal explanations of their children’s 
emotions or mothers’ reconfirmation of those explanations. 
These findings may reflect acculturation in the 
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Chinese-American mothers (Liem et al., 2000). When mothers 
offer causal explanations as well as reconfirmation of those 
explanations, the reminiscing serves critical meaning-making 
functions (Ackil et  al., 2003; Fivush et  al., 2003; Sales et  al., 
2003; Sales and Fivush, 2005; Wang and Fivush, 2005). These 
reminiscing patterns, therefore, exhibit positive relations to 
children’s mental health regardless of culture. Importantly, 
when Chinese mothers reconfirm those explanations, there 
appears to be  an additional positive relation to children’s 
mental health.

Contrary to our prediction, mothers who ascribed emotional 
states or reactions to other people had children with more 
externalizing problems and higher negative social self than 
mothers who did not, regardless of culture. It appears that 
during reminiscing of children’s past negative experiences, 
highlighting to children others’ emotions, especially doing 
so without providing explanations, may not be  conducive 
to the well-being of children. In other words, discussing 
whose emotions matters during emotional reminiscing of 
negative experiences: It is the discussion of the child’s 
emotions, not others’ emotions, that promote better mental 
health in children. This is so even in the Chinese context 
where sensitivity to other people’s feelings is encouraged 
(Wang, 2001, 2013b). It appears that children experienced 
in the past events negative emotions that need to be resolved, 
and reminiscing that helps them understand and regulate 
these emotions can promote positive mental health. Conversely, 
discussing other people’s feeling states in the past events, 
especially when not accompanied by explanations, might 
introduce social stress in children, which, in turn, can 
be  associated with negative mental health. Notably, there 
were limited effects of children’s own emotional utterances 
during mother–child reminiscing when they were at age 
4.5 on their own mental health when they were at age 7. 
This may be  due to the young age when children were 
engaged in emotional reminiscing with their mothers, which 
does not appear to support the sustainable, long-term effects 
on their mental health.

The present study yielded important insights into the 
long-term effects of mother–child reminiscing of emotionally 
negative events on children’s mental health. Nonetheless, 
there are limitations to consider for future research. First, 
meaning-making of emotionally negative events comprises 
many dimensions, such as emotion talk, narrative coherence, 
and understanding of internal states (i.e., cognitions, emotions, 
and subjective perspectives; e.g., Fivush et  al., 2008; Wang 
et  al., 2010; Greenhoot and McLean, 2013; Pasupathi, 2013). 
Although it is important by and in itself, the present study 
focused on examining emotion talk and its various aspects. 
Furthermore, research has recognized that the aspects of 
mental health studied to date have been rather limited 
(Pasupathi, 2013). For example, internalizing and externalizing 
behaviors are commonly examined. The present study 
examined similar aspects of mental health. Future studies 
may extend the analyses to include narrative coherence and 
the full range of internal states for meaning-making, and 
extend the examination of mental health to other aspects, 

such as coping. Such analyses may provide additional insight 
into how parents of different cultures help children create 
meanings out of their emotionally negative experiences that 
can facilitate positive mental health.

Second, the present study examined emotional reminiscing 
in Chinese-American families and European-American families. 
Important within-group variations have been observed in both 
cultural communities in socialization practices (e.g., Wang et al., 
1998; Wiley et al., 1998; Wang, 2013b). More research is called 
for to examine within-cultural and individual variations, especially 
in underrepresented populations, to understand the nuanced 
influences of culture. Furthermore, culture is transient and 
ever-changing, and future research needs to examine the impact 
of cultural change on family practices and associated 
developmental outcomes (Greenfield, 2018). For example, as 
a result of vast economic growth and Western influences in 
Mainland China in the past decades, native Chinese parents 
increasingly exhibit a parenting style that deviates from traditional 
practices (Wang and Hsueh, 2000; Chang et  al., 2011; Lu and 
Chang, 2013). There are also increasing concerns for native 
Chinese children’s mental health (e.g., aggression and depression; 
e.g., Chen et  al., 2012). Additional longitudinal research is 
required to identify effective parenting practices that facilitate 
children’s socioemotional functioning in the changing 
cultural context.

Third, given the long-term follow up, there was a 48% 
attrition rate and a relatively small final sample size. Analysis 
of the mother–child reminiscing variables revealed no difference 
between mother–child dyads who stayed in the study and those 
who dropped out. Still, future cross-cultural longitudinal studies 
with larger sample sizes will help to corroborate the 
present findings.

Lastly, the present study focused on middle-class European-
American and Chinese-American families, with most of the 
parents being highly educated. Having the two cultural groups 
equivalent in socioeconomic status and parental education is 
in line with methodological conventions in cross-cultural research. 
Nonetheless, future research should be  extended to different 
populations, such as working-class families (e.g., Wiley 
et  al., 1998).

In conclusion, children’s daily experiences may not be  all 
pleasant and positive. In face of emotionally negative events, 
how parents help children talk about and understand these 
experiences hold long-term implications for children’s mental 
health. Specific to helping children overcome their emotionally 
negative states and promoting long-term mental health, 
pertinent mother–child reminiscing characteristics are 
identified across two different cultural contexts. Culture also 
plays a role in shaping the link between parent–child 
reminiscing characteristics and child well-being.
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The subjective experience associated to memory processing is the core of the definition
of episodic autobiographical memory (EAM). However, while it is widely known that
amnesia affects the content of memories, few studies focused on the consequences
of an impairment of EAM on the subjective self, also called the I-self. In the present
study, we explored the I-self in two puzzling disorders that affect EAM: functional
amnesia, which has an impact on autobiographical memory, and transient global
amnesia (TGA), which only affects episodic memory. I-self was assessed through an
original measure of self-integration in autobiographical narratives, namely the use of
general or personal pronouns. Results showed that patients with functional amnesia
tended to use general pronouns, whereas patients with TGA preferentially used the first
person. The link between I-self and depersonalization-derealisation tendencies was also
explored, showing dissociative tendencies in patients with functional amnesia but not in
patients with TGA. We discuss these results from a combined neuropsychological and
psychopathological perspective, with a view to proposing an explanatory model of the
links between self-awareness and the episodic component of autobiographical memory.

Keywords: self-awareness, I-self, episodic autobiographical memory, narratives, transient global amnesia,
functional amnesia, dissociation

INTRODUCTION

Episodic autobiographical memory (EAM) (Conway et al., 2004) is located at the junction of two
concepts: autobiographical memory (AM) and episodic memory. The former describes a theoretical
memory construct that stores all the memories and information supporting identity (Conway and
Pleydell-Pierce, 2000). Thus, AM includes memories of past events but also projections into the
future and interacts dynamically with the present motivations and purposes of the subject. It is
composed by specific-event memories (events having happened once, of less than 24 h duration
and spatially and temporally located) and general information about the self and temporally
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extended events or lifetime periods, sometimes named semantic
autobiographical memory (Conway and Pleydell-Pierce, 2000;
Martinelli et al., 2013). On the other hand, episodic memory
allows individuals to encode, store and retrieve specific events
with a subjective feeling of owning these memories and to
re-experience them (Tulving, 1985; Tulving et al., 2004). This
phenomenon was compared to a subjective mental travel in time.
At their junction, EAM can be defined as a system involved in the
process of personal or autobiographical specific-event memories,
at all stages of memory processing, e.g., encoding a new relevant
autobiographical event, retrieve one from the past or provide
a personal specific projection in the future, by integrating the
subjective dimensions described in the definition of episodic
memory (Conway et al., 2004).

The basic psychological processes allowing individuals to be
aware of their own involvement in subjective experiences are
largely unknown. The I-self, also called the minimal or core
self, refers to the most basic relationship between individuals
and themselves when the content of their consciousness is
oriented toward the environment. It subtends the sense of
agency and the sense of ownership that enable individuals to
feel that they are the agents of their acts and possess their
own bodies (Gallagher, 2000). It could be involved in the EAM,
supporting the subjective feeling of owning the memory, named
by Tulving (1985) autonoetic consciousness (Prebble et al., 2013).
In clinical populations, such as in schizophrenia, the idea of
a link between I-self impairment and the phenomenological
dimension in EAM has sometimes been evoked (Berna et al.,
2017). In healthy individuals, an experimental study looking
into the encoding of new self-relevant information showed that
experimentally induced I-self impairment (out-of-body illusion)
can have negative effects on the volume of EAM encoding
(Bergouignan et al., 2014). In the same way, in an EAM paradigm
using virtual reality, Bréchet et al. (2019, 2020) showed that
first-person view of one’s body during encoding and retrieval
sessions increased retrieval abilities in EAM compared to out-
of-body condition. The reverse relationship between EAM and
I-self functioning has not so far been explored, especially in
amnesic patients.

Parallels can be drawn between the alteration of the
I-self and the psychiatric concept of dissociation (Steele
et al., 2009). Dissociation is defined as a disturbance of
the normal integration of consciousness, memory, identity,
emotion, perception, body representation, motor control,
and behavior (American Psychiatric Association, 2013). It is
sometimes described as a defensive mechanism of collapse
that can be triggered by an intense stressor when fight and
flight are both impossible (McKinnon et al., 2016). This
mechanism can persist well after the objective threat has
disappeared, to the point where it becomes the usual way
of processing information. Among the symptoms described
under the denomination of dissociative symptoms, especially
depersonalization-derealization symptoms are close to the
idea of I-self impairment (Holmes et al., 2005; Steele et al.,
2009). They are characterized by impaired integration of
information and communication with the world (derealization)
and/or the individual’s own body (depersonalization). They are

often described in psychiatric disorders such as PTSD, major
depression disorder, schizophrenia, and borderline personality
disorder (Allen et al., 1999).

A negative impact of these symptoms has been observed
on the EAM system, especially on the encoding of new
information (Steele et al., 2009; McKinnon et al., 2016). Rivera-
Vélez et al. (2014) showed that high levels of dissociation are
correlated with impaired performance on memory tasks featuring
verbal and visual indices in adults with PTSD. Experimental
studies where derealization symptoms are enhanced using
mirror-gazing paradigms (Caputo, 2010a,b) have demonstrated
a reduction in verbal (Brewin et al., 2013) or visual (Brewin
and Mersaditabari, 2013) material encoding, suggesting a link
between depersonalization-derealization and the encoding of
new information.

In the present study, we tried to learn if impairments in EAM
can impair the integration of the self as a subject (the I-self) into
narratives of past memories and if there is a link between the I-self
involvement and dissociative depersonalization-derealization
tendencies. We tested these hypotheses on two populations
presenting impairment of EAM from different etiologies: patients
with functional amnesia (FA) and patients with transient
global amnesia (TGA).

Functional amnesia (FA), or dissociative amnesia1 is classically
described as a disproportionate disorder of AM in the absence
of damage to the neural pathways of memory (De Renzi
et al., 1997; Staniloiu and Markowitsch, 2014). Because of the
peculiar neuropsychological profile of patients with FA, this
condition is sometimes called focal retrograde amnesia (FRA),
or disproportionate FRA (Piolino et al., 2005). Patients are
often described as having massive retrograde memory disorders
with no clear organic or psychogenic etiology (Staniloiu and
Markowitsch, 2014). Nevertheless, rare cases of anterograde
functional amnesia are documented. In these cases, patients
are unable to form new autobiographical memories (Staniloiu
et al., 2018). Both the semantic and episodic components of
AM can be disrupted, sometimes leading to a complete loss
of identity (Staniloiu et al., 2010; Markowitsch and Staniloiu,
2011). By contrast, preserved non-personal retrograde memory
is sometimes observed in FA patients (Kritchevsky et al., 2004;
Hennig-Fast et al., 2008). Except for the rare cases evoked
above, the anterograde amnesia is generally less severe than
the retrograde amnesia (Staniloiu et al., 2018), supporting the
conception of FA as an amnesic block syndrome (Markowitsch,
2002; Staniloiu and Markowitsch, 2014). Moreover, when patients
are able to recall some memories despite the blockade, these
memories are described as lacking the subjective feeling of self,
and do not seem to correspond to genuine mental time travel
(Staniloiu et al., 2010; Arzy et al., 2011). This disorder can be
interpreted as an impairment of the episodic autobiographical
memory, and may be related to a kind of I-self alteration.
Furthermore, the blockade or inaccessibility of some parts of
memory or consciousness constitutes another dimension of

1The term dissociative amnesia can refer to either a type of dissociative symptom
or a clinical entity described in the DSM-V. Here, to disambiguate its use, we used
functional amnesia (FA) to designate the clinical entity, and dissociative amnesia
symptoms to designate the symptoms.

Frontiers in Psychology | www.frontiersin.org 2 October 2021 | Volume 12 | Article 624010231

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-624010 October 8, 2021 Time: 16:30 # 3

Becquet et al. Self-Awareness in Amnesia

dissociative symptoms, called dissociative amnesia or structural
dissociation, which suggests a relationship between functional
amnesia and dissociative processes (Bernstein and Putnam, 1986;
Steele et al., 2009).

On the other hand, transient global amnesia (TGA) is
classically described as a transient organic amnesia that purely
affects episodic memory, with preservation of other cognitive
functions. This syndrome is characterized by a sudden disruption
of episodic memory associated with iterative questioning and
temporal disorientation, which lasts less than 24 h and results in
a full recovery. Patients with TGA have a profound disorder of
anterograde and retrograde episodic memory, with an inability
to recall specific memories during the acute phase that gradually
improves during the recovery phase (Guillery-Girard et al.,
2004). Beyond the purity of the episodic memory dysfunction,
the transient nature and short duration of the disturbance
are such that patients do not compensate for their deficit
as they do in permanent amnesias, making TGA a valuable
model for studying episodic memory. Beyond its usefulness
for constructing episodic memory models, TGA is a puzzling
amnesia that has several similarities with FA (Kritchevsky et al.,
1997; Harrison et al., 2017). Although MRI scans have revealed
delayed hyperintensities in the hippocampus (CA1), TGA is not
a consequence of traumatic lesions to organic structures, and
its physiopathological origin is still unknown. Like FA, TGA
seems to have a psychogenic dimension, although it is not
systematically found (Noël et al., 2015). One of these psychogenic
dimensions concerns the possible presence of psychological
precipitating events. These events may be either psychological
or physical, and consist of an abrupt change in physical
activity, temperature or the atmospheric environment, or else an
emotional autonomic bodily response. In many cases, a general
context of psychological pressure linked to personal (family,
professional, etc.) problems is reported prior to the occurrence
of the episode. Contrary to patients with FA, patients with TGA
do not display a loss of identity (patients are able to answer
questions about themselves). Self-awareness can nevertheless
be altered in this population, resulting in patients’ inability
to realize their current memory loss status during the acute
phase (Hainselin et al., 2012). Given these patients’ profile
namely pure episodic impairment combined with self-awareness
changes but without dissociative symptoms (Guillery et al.,
2001), their narratives of past memories may be related to an
I-self impairment.

The present study was therefore designed to find indicators
of I-self functioning in EAM retrieval in these two groups of
patients (FA and TGA) presenting EAM disorders with different
etiologies. Patients with FA and TGA are assumed to have an
episodic autobiographical impairment, which are associated with
dissociative symptoms in FA patients. We therefore undertook
a comprehensive assessment of EAM encompassing three
dimensions of episodic processing, namely richness (internal
details), feeling of re-experiencing, and spatiotemporal specificity
(see “Materials and Methods” section). We expected the two
groups to exhibit comparable profiles of EAM alteration.

Our main question was whether alteration of the episodic
autobiographical memory can be related to I-self impairment.

We chose to avoid the use of self-report methodologies to
study self-awareness disturbances. Instead, we directly examined
autobiographical narratives for quantitative indicators of I-self
disturbance (pronoun use). According to Gallagher (2000)
who evoked the philosophical “immunity principle,” when an
individual uses the first-person in reference to his/herself, he/she
is immunized from making a mistake about the person to
whom he/she is referring. Then, the use of the first-person
into a narrative could be an indicator of the awareness of
this individual to be the owner and the agent of his/her
narrative. Here, we assumed that participants without I-self
disturbances would place themselves in their narratives as
the protagonists. This self-integration would be quantitatively
reflected in the use of first-person pronouns, rather than general
pronouns. We also explored the dissociative profiles of our
participants on a dissociative scale, focusing on the subscale
assessing depersonalization tendencies (presumably related to
I-self functioning).

Then, we expected the FA group to display more dissociative
amnesia symptoms than either the TGA group or healthy
controls. Given the ambivalent literature about links between
I-self and EAM functioning in amnesic syndromes, we put
two different hypotheses. First, if there is a link between EAM
disorder and I-self impairment, we would observe the same
indicators of I-self disturbance (reduction in first-person use
and increase in general pronoun use) in patients with TGA as
in patients with FA, compared with healthy controls. Second,
if there are links between dissociation and I-self impairment,
but no link with memory functioning, we would find I-self
impairment solely in patients with FA. In this case, patients
with TGA would be equivalent to healthy controls. We then
checked the hypothesis of a link between I-self and dissociative
profiles, especially between use of the first-person pronoun and
depersonalization-derealization tendencies.

MATERIALS AND METHODS

Participants
This study was conducted with 10 patients (5 with FA and 5 with
TGA). The two patient groups differed on age (U = 0, p < 0.05),
but not education level (U = 12, p = 1). Two groups of healthy
control participants (FA controls and TGA controls) were formed
to match each group of patients on age and education level.
Anterograde memory scores were calculated from the strategic
learning component of a verbal episodic memory task measuring
encoding, storage and retrieval (ESR-r; Eustache et al., 2015).
This task consists of the verbal learning of a list of words
involving the strategic processing of information (formulation of
16 sentences containing these words). We used the immediate
free recall score (/16), expressed as z scores in Tables 1, 2. This
methodology was used for all participants except for one patient
with FA (HS; see description below), who was given a non-
verbal test (TNI-93; Dessi et al., 2009). All patients gave their oral
informed consent to the use of their neuropsychological data for
research purposes.
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TABLE 1 | Characteristics of patients with functional amnesia (FA).

MC CG HS CC LA Mean (range) for
patients with FA

(n = 5)

Mean (range) for
FA controls (n = 8)

p

Gender F F M M M (2F/3M) (4F/4M)

Age 26 24 43 42 40 35 (24–43)
± 9.22

40.1 (23–58)
± 16.05

0.71

Occupation (years
of education)

Physiotherapist
(17)

Hairdresser (11) Factory worker
(9)

Warehouse
clerk (11)

Roofer (11) 11.8 (9–17)
± 3.03

12.8 (11–17)
± 2.31

0.38

Possible
precipitating event

Witnessed
accident at 6

years

Transient
ischemic attack

Transient
ischemic attack

anniversary

General
anesthesia

Loss of
consciousness

of
indeterminate

origin

Duration of
amnesia

20 years 10 months 1 year, 2
months

2 years 6 months

Anterograde
memory score ‡ (z
score)

0.35 −0.67 −3.85** −0.21 −1.58† 8.4 ± 2.79 10.5 ± 2.20 0.14

DES scores (%)

Total 34.89 22.5 19.29 33.57 21.96 26.4♦ 7.77 <0.01**

Dissociative
amnesia

37.5 18.57 29.29 33.57 22.86 ± 7.23 ± 6.04

Depersonalization-
derealization

25.95 6.5 5.5 16.5 10

‡ESR-r strategic free recall score or TNI 93 free recall (only for HS). Group comparisons were performed with Mann-Whitney non-parametric tests. Individual z scores
were compared with normative data from Eustache et al. (2015) for ESR and from Dessi et al. (2009) TNI 93 for Patient HS. *p < 0.05. **p < 0.01. †p = 0.06.
♦DES total score (mean ± SD).

Patients With Functional Amnesia
Neuropsychological testing of the patients with FA was carried
out during a neurological outpatient consultation at the
Neurology Department of Caen University Hospital (France).
All these patients complained of memory loss, for which clinical
and imaging work-ups revealed no organic cause. All (except
for LA, who refused this examination) were seen thereafter by
a psychiatrist who confirmed the FA diagnosis. The patients’
individual medical histories are summarized in the following
section and in Table 1.

MC
MC was a 26-year-old woman. She lived alone and had been
working as a physiotherapist for 4 years when we met her.
At that time, she complained of an inability to tell specific
anecdotes about her life, thus impairing her social life. She had
successfully completed her higher education, albeit with some
difficulty, and worked in a department that she had chosen
because of its routine character. She stated that she had always
functioned this way, but had recently realized that it was not
how normal memory should function. When she was 6 years old,
she was present when one of her brothers died from a domestic
accident, but nobody knows whether she was a first-hand
witness of this scene. Neurological and imaging explorations were
normal. MC underwent two neuropsychological examinations at
our institution. A range of cognitive functions were explored,
including memory, executive functions, and dissociation. An
autobiographical memory exploration showed that she had
difficulty giving certain details about the memories she recalled,

such as their spatiotemporal context and her own actions during
those events, but displayed surprising preservation of events
that had happened within the previous 12 months. She had
no problems with anterograde episodic memory or with other
cognitive functions, although she did perform poorly on the
Wisconsin Card Sorting Test (Heaton et al., 1993), suggesting
poor cognitive flexibility.

CG
CG was a 24-year-old woman who worked as a hairdresser. She
lived with her boyfriend. She had had a minor stroke 1 year
before we met her. This had caused minor motor disorders, from
which she recovered within the space of a few months. She had
sought a consultation in a neurology department because she had
lost some memories about her life (e.g., her sister’s wedding).
These disorders could not be explained by the minor stroke,
which affected the left sylvian area, and no other organic etiology
was found, leading to the diagnosis of FA. Neuropsychological
exploration revealed difficulty recalling autobiographical events
especially for those encoded in the previous 12 months (since the
stroke). There was no anterograde memory disorder and no other
cognitive dysfunction. She had minor depressive symptoms.

HS
HS was a 44-year-old man. He used to be a factory worker
prior to the onset of sudden and massive retrograde amnesia
associated with the loss of his personal identity. He described
waking up one morning and not remembering anything about
himself. His partner said that he had seemed anxious in the weeks
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TABLE 2 | Characteristics of patients with transient global amnesia (TGA).

MP2 TC2 CP2 AD∗2 GC∗2 TGA group
(min-max ± SD)

TGA control
group

(min-max ± SD)

p‡

Gender F F F F F 5 (5F) 6 (2M/4F)

Age 75 48 62 68 66 63.8 (48–75)
± 10

63.5 (60–70)
± 3.94

0.52

Occupation (years
of education)

Retired
secretary (9)

Teacher (17) Nurse (15) Retired
store-keeper (8)

Retired English
teacher (16)

13 (8–17)
± 4.18

10.7 (9–12)
± 1.03

0.58

Possible
precipitating event

Extended
context of

stress

Overwork Endoscopy Extended
context of

stress

Painful
constipation

Duration of
amnesia

5 h 4.5 h 3 h 7.5 h 8.5 h

Anterograde
memory score (z
score)

−3.12** −3.85** −5.24** −3.12** −4.44** 0.4 (0–2)
± 0.89

8.33 (4–11)
± 2.86

<0.01**

DES scores (%)

Total 3.21 8.21 21.07 13.11 16.96 12.5♦ 10.8 0.41

Dissociative
amnesia

0 7.14 20 20 12.14 ± 7.04 ± 11.5

Depersonalization-
derealization

5 0 6 7 7.5

ESR-r strategic free recall score. ‡Group comparisons were performed with Mann-Whitney non-parametric tests. Individual z scores were compared with normative data
from Eustache et al. (2015). *p < 0.05. **p < 0.01.
♦DES total score (mean ± SD).

leading up to this event. She interpreted this anxiety as being
linked to the anniversary of a transient ischemic attack that had
occurred the year before. The deficit extended to procedural and
semantic skills such as reading, writing, and lighting a barbecue.
He displayed anterograde episodic memory difficulties. There
were no clinical neurological symptoms or lesions visible on brain
scans to explain this deficit. He was therefore diagnosed with FA
and underwent reading rehabilitation with a speech therapist.

CC
CC was a 42-year-old man. He had sought a consultation at
the neurology department because of memory disorders. These
disorders had arisen 2 years before our first meeting, a few days
after general anesthesia for spinal surgery. He had no medical
history, except for chronic headaches since childhood. Like HS,
CC had total retrograde episodic amnesia associated with partial
loss of his personal identity. He did not remember some of the
important events of his life (school years, wedding, etc.), but did
have some knowledge about his life (e.g., military service and
parents’ divorce), associated with some fleeting and imprecise
perceptions. Nevertheless, because of the relative preservation of
his anterograde memory, he was able to relearn some of his life
events. He complained of problems in his life and at work because
of his memory problems, which he managed by taking notes and
with the help of his colleagues.

LA
LA was a 40-year-old man. He was a roofer. He complained of
severe fatigue associated with a major memory deficit for events
that had taken place the year before we met him. These difficulties
arose after he had lost consciousness while playing video games.

No neurological cause was found. This patient was in the
midst of moving house after a separation. A neuropsychological
exploration showed that his difficulties seemed to be more on the
anterograde side than on the retrograde one, as he was able to
recount personal events that had occurred in his childhood and
as recently as the previous year with a great many details and no
apparent difficulty.

Patients with FA did not differ significantly from FA controls
on the ESR-r strategic free recall score assessing anterograde
memory (U = 9.5, z = −1.46, p = 0.14).

Patients With Transient Global Amnesia
Neuropsychological examinations of the patients with TGA were
conducted on their admission to the emergency department of
Caen University Hospital. They all met Hodges and Warlow
(1990)’s clinical criteria for TGA. All attacks were witnessed
and reported by an observer, and were characterized by massive
anterograde amnesia but no other cognitive disorders. After their
admission, all patients underwent a neurological examination
and a brain CT scan, which were normal. No patient exhibited
identity loss, neurological symptoms or epileptic features, or had
a history of recent head injury. All patients were seen during the
acute phase of TGA and presented major memory disorders (see
Table 2). All attacks resolved within 24 h. Table 2 summarizes the
medical histories of these patients.

Patients with TGA (n = 5) had lower anterograde memory
scores than either TGA controls (U = 0, z = −2.65, p < 0.01,
r = 0.82) or patients with FA (n = 5, U = 0, z = −2.51, p < 0.01,
r = 0.82). Individually, all patients with TGA had anterograde
episodic memory scores below the pathological cut-off (Table 2).
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Measurements
Autobiographical Memory
Test session
In the patients with FA, EAM was assessed with a task inspired by
the TEMPau task (Piolino et al., 2000) and the Autobiographical
Interview (Levine et al., 2002). Patients were asked to recount
autobiographical events for five lifetime periods (see Piolino et al.,
2000) covering the entire lifespan and adapted to their age. Given
their young age, Patients MC (26 years) and CG (24 years) were
only assessed for three periods: 0–17 years, 18 years upwards
except for the previous year, and previous 12 months. Participants
were asked to produce four narratives for each period (except for
the previous 12 months) in response to a cue (meeting, academic
or work-related event, journey, or family event). For the previous
12 months, the cues were the same as in the TEMPau task (2000).
Owing to the particular conditions in which it was administered
to the patients with TGA, we used an abridged version of this
task for them. Participants were asked to produce just one event
of their choice for each of the five periods (no cue was given).
Controls (FA controls and TGA controls) were administered the
same abridged version. To compare the patients with FA with the
patients with TGA and the control groups, scores were averaged
to yield a single score per person.

General instructions, taken from the Autobiographical
Interview (Levine et al., 2002), were the same for all participants:

I am going to ask you to tell me about an event that
happened to you in different periods of your life. You must
have been personally involved in each event and have a
precise recollection of this involvement. So do not pick
events that you only heard about from others. They must
be events situated in a specific time and place. For example,
you cannot tell me that you used to play basketball when
you were at school, but you can tell me about an event
that happened during a specific basketball game. I will
ask you to give as many details as possible about these
events, so be sure to choose events you feel comfortable
discussing in detail.

After participants had recounted an event, the examiner
asked, “Is that everything you can say about it?” If necessary,
participants were urged to be more specific, in the same way as
in the TEMPau task. Participants were given a form containing
specific questions they had to answer, such as “What happened?
What were your perceptions, your feelings, your thoughts? Who
was present? What happened before and after the event? Where
did that event take place? How old were you or what year
was it when it happened? Which month or season? What time
(morning, afternoon, evening)?” All narratives were transcribed
verbatim. Five different raters scored these transcripts. The
scoring was both qualitative and quantitative. The qualitative
scoring included specificity and episodic re-experiencing scores
(see sections “Specificity” and “Episodic Re-experiencing”), while
the quantitative scoring involved segmenting and categorizing
the narratives in order to calculate the pronouns ratio, internal
details ratio, and semantic details ratio (see sections “Internal
Details Ratio”). The autobiographical scores (internal details

ratio, specificity, and episodic re-experiencing) and I-self scores
(pronoun ratios) were averaged across the lifetime periods and
expressed as a single score per participant.

CB (author) carried out the scoring for the entire corpus. Her
scoring was compared with that of the four other scorers. PQ
(corresponding author) and RL (Ph.D. student) undertook the
double qualitative scoring (approx. 9% of the corpus each). AP
(third-year psychology student), MG and AL (fourth-year speech
therapy students) undertook the double quantitative scoring
(between 6 and 9% of the corpus each).

Specificity
The specificity score (0-4), reflecting the uniqueness in time and
place of each memory, was calculated according to the scoring
rules of the TEMPAu task (Piolino et al., 2000, p. 188).

Episodic Re-experiencing
To assess the episodic richness and the strength with which
participants conveyed a feeling of re-experiencing, we used the
episodic re-experiencing score of the Autobiographical Interview
(Levine et al., 2002). This is a qualitative composite rating (/18)
made up of a score (/6) of overall episodic richness and four
ratings (/3) for time, place, and perceptual and emotional details.
There was a satisfactory level of interrater agreement. Cronbach’s
α was between 0.73 and 0.80 for specificity, and between 0.75 and
0.79 for episodic re-experiencing.

Internal details ratio
Narratives were segmented and categorized to provide three
different indicators. Our procedure served to (1) define the
main event in the narrative (the most detailed event if the
participant evoked different memories), and (2) segment each
narrative into informational details, as in Levine et al. (2002).
We added a supplementary segmentation rule as per Levine et al.
(2002), in order to segment information marking discontinuities
in time or changes in perspective in the narrative. To simplify
the procedure and maximize interrater agreement, we decided
that each proposition would only contain one verb and one
subject. The only exceptions concerned words pronounced by the
participant or other characters in summary form (e.g., “She told
me to go to the bathroom”) or dialogue form (e.g., “I said, ‘Are
you crazy?”’). Categorization of details was the same as in Levine
et al. (2002). An internal detail had to be directly linked to the
main event described by the participant and give information of
an episodic nature (place, time, feeling, etc.). The external details
category mainly contained semantic details (factual or extended
events that did not require recollection of a specific time and
place), as well as repetitions and other events.

Interrater reliability was assessed with Cohen’s kappa on about
10% of the narratives, with satisfactory interrater agreement on
the categorization of internal/external details (0.67) and scoring
categories (0.66).

We calculated the internal details ratio as in Levine et al.
(2002):

number of internal details
total number of details

(1)

Interrater reliability for the internal details ratio was very
satisfactory (Cronbach’s α = 0.915-0.999).
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TABLE 3 | Pronoun classification.

Category Subject (pronoun) Score

First-person pronoun I First-person pronoun
ratio

Indefinite third-person
pronouns

It, somebody. . . It was
amazing/somebody told

me, etc.

General pronoun ratio

Self-references Number of self-references
per proposition: I, me,

myself , etc.

Self-reference ratio

Group references Number of group
references per proposition:

we, us, etc.

Group reference ratio

Pronoun Use (I-Self Quantitative Assessment)
We aimed to calculate the first-person and general pronoun ratios
solely for propositions corresponding to memory per se, and thus
avoid counting the use of I in metacognitions (e.g., “I’m not sure I
remember”). For each proposition we retained, observers placed
the subject in one of the categories shown in Table 3.

The ratios were calculated solely for propositions that
contained a subject. The final ratios corresponded to the numbers
of propositions containing first-person or general pronouns
relative to the total number of propositions containing subjects.

The two pronoun ratios (first-person and general pronouns)
allowed us to measure the proportions in which these pronouns
were used in narratives (Table 3).

We also calculated two broader scores to measure the
proportions of self-references and references to a group in the
narratives. We began by counting the number of self-references
in each proposition, including all references to the self, using
personal (I), reflexive (me), or possessive (my) pronouns. We
then calculated the self-reference ratio by summing all the self-
references in each narrative and dividing that number by the
total number of words in the narrative. The group reference
ratio was calculated in the same way, by summing all the
expressions where participants included themselves in a group
(e.g., my mother and I, we, us). A specificity of French language,
the undefined pronoun on can be used as a first-person plural
pronoun in popular language, and was therefore considered
as such if it was used in this way (in these cases, it was not
included as an undefined pronoun in the calculation of the
general pronoun ratio).

For each narrative, we calculated all the pronoun ratios and
scores, and averaged them to keep one score per participant.
Cohen’s kappa showed satisfactory interrater agreement
on propositions (0.71), self-references (0.94), and group
references (0.85).

Dissociation
We used the French version (Moyano et al., 2004) of the
Dissociative Experiences Scale (DES; Bernstein and Putnam,
1986). This 28-item self-report scale has been validated in
different clinical populations (Bernstein and Putnam, 1986), and
is frequently used in research on dissociation (for a review,
see McKinnon et al., 2016). During the test phase, for each

of the 28 situations, participants had to indicate the frequency
with which they experienced the dissociation situation that was
described, on a line running from 0% (Not at all) to 100% (Every
time). We calculated three scores, beginning with the total (28-
item) DES score, to obtain an overall dissociation assessment.
Next, we calculated dissociative amnesia and depersonalization-
derealization subscores from the items identified in Bernstein
and Putnam (1986). Each of these three scores was obtained by
averaging scores on the corresponding items, and was expressed
as a percentage. The higher the percentage, the higher the level
of dissociation. Scores obtained by each patient are presented in
Tables 1, 2.

Statistical Methodology
Statistical analysis were performed with non-parametric tests. We
compared EAM scores, pronoun ratios, and dissociative scores
between groups (FA, TGA, controls) with the Mann-Whitney
U-test. We also ran within-group comparisons study the use of
first-person vs. general pronouns in each group of patients. These
analyses were performed with the Wilcoxon signed-rank test. We
conducted individual analyses, comparing the proportion of first-
person vs. general pronouns for each patient using the chi-square
test (χ2). Effect sizes were expressed by Spearman’s rho (r).

We then calculated Spearman correlations in each group of
patients (FA and TGA), to determine the links between the three
processes we were exploring. More specifically, we calculated
correlations (1) between pronoun ratios and EAM indicators, (2)
between EAM scores and dissociative scores; and (3) between
pronoun ratios and dissociative scores.

RESULTS

Autobiographical Memory
Analysis revealed no difference between patients with FA vs. TGA
on either the internal details ratio (U = 8, z = −0.84, p = 0.40),
specificity score (U = 7.5, z = −0.94, p = 0.35), or episodic re-
experiencing score (U = 9, z = −0.63, p = 0.53) (Figure 1).
Patients in both groups scored lower than their matched controls
on both specificity (FA: U = 0, z = −2.85, p < 0.01, r = −0.80;
TGA: U = 2, z = 2.3, p < 0.05, r = −0.69) and episodic re-
experiencing (FA: U = 0, z = −2.85, p < 0.01, r = −0.79; TGA:
U = 4, z = −1.91, p = 0.05, r = −0.58). Patients with TGA differed
significantly from their control group on the internal details ratio
(U = 2, z = −2. 28, p < 0.05, r = −0.69).

Table 4 sets out patients’ individual mean scores on these
three EAM indicators.

Pronoun Use (I-Self)
Pronoun Use in Functional Amnesia Group
Mann-Whitney U-tests showed that the narratives of patients
with FA contained more general pronouns (M = 0.41, SD = 0.18)
than those of both FA controls (M = 0.25, SD = 0.05, U = 4,
z = 2.27, p < 0.05, r = 0.63) and patients with TGA (M = 0.23,
SD = 0.08, U = 2, z = 2.09, p < 0.05, r = 0.66) (Figure 2A).
Regarding first-person use, patients with FA did not differ from
either patients with TGA (p = 0.14) or FA controls (p = 0.61).
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FIGURE 1 | Group comparison on EAM scores. Boxplots were constructed from median and 1st and 3rd quartile scores. Bars corresponds to 1.5*IQR. Significant
differences between each patient group (FA or TGA) and its matched control group (FA controls and TGA controls) are marked as follows: *p < 0.05; **p < 0.01. ns,
non-significant.

TABLE 4 | Individual participants’ retrograde memory scores.

MC CG HS CC LA MP TC CP AD GC

Group FA FA FA FA FA TGA TGA TGA TGA TGA

Specificity (/4) 3 2.46 1.61 1.16 2.83 1.6 3 0 1.6 1.4

Episodic re-experiencing (/18) 9 9.92 3.85 2.32 10.88 5.6 9.8 0 7.4 7

Internal details ratio (/1) 0.58 0.42 0.20 0.16 0.43 0.23 0.46 0.01 0.08 0.28

FIGURE 2 | Group comparison on (A) pronoun ratios and (B) ratios of propositions containing group- or self-references in participants’ narratives. Boxplots were
constructed from median and 1st and 3rd quartile scores. Bars corresponds to 1.5*IQR. Mann-Whitney U-tests. Brackets indicate significant differences between
each patient group (FA or TGA) and its matched control group. Horizontal bars between FA and TGA or between the two control group boxplots correspond to
significant differences between these groups. *p < 0.05.

Wilcoxon tests did not show any differences between general
pronoun use and first-person pronoun use in the FA group
(p = 0.69).

There were no differences in the use of self-references
or group references between the narratives of patients
with FA (self-references: M = 0.07, SD = 0.02; group
references: M = 0.01, SD = 0.01) and those of either

FA controls (all ps > 0.16) or patients with TGA (all
ps > 0.68) (Figure 2B).

Pronoun Use in Transient Global Amnesia Group
By contrast, the narratives of patients with TGA contained more
first-person pronouns (M = 0.39, SD = 0.10) than those of TGA
controls (M = 0.26, SD = 0.08, U = 4, z = 1.92, p = 0.05,
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FIGURE 3 | First-person pronoun and general pronoun ratios per participant. chi-square tests. *p < 0.05.

r = 0.58). They did not differ from the narratives of patients with
FA (p = 0.14) (Figure 2A). For general pronouns, patients with
TGA (M = 0.23, SD = 0.08) used fewer general pronouns than
patients with FA (see section “Pronoun Use in FA Group”), but
did not differ from TGA controls (p = 0.17).

Patients with TGA were more likely to use first-person
pronouns than general pronouns (Wilcoxon’s z = 2.02, p < 0.05,
r = 0.64).

There was no difference in group references between patients
with TGA and TGA controls (p = 0.65; see section “Pronoun Use
in TGA Group” for comparisons with FA group). The narratives
of patients with TGA contained more self-references (M = 0.08,
SD = 0.03) than those of TGA controls (M = 0.06, SD = 0.01,
U = 4, z = 1.91, p = 0.05, r = 0.58) (Figure 2B).

Case Study Analyses
For most of the individual patients, the first-person pronoun
ratio did not differ from the general pronoun ratio. In the FA
group, the general pronoun ratio of patients HS (χ2 = 17.78,
p < 0.001) and CC (χ2 = 23.4, p < 0.001) was higher than their
first-person pronoun ratio. Two patients with TGA used first-
person pronouns more than general pronouns: MP (χ2 = 5. 57,
p < 0.05) and GC (χ2 = 20.84, p < 0.001) (Figure 3).

Dissociation
Mann-Whitney U-tests showed that the FA group had a higher
total DES score (M = 26.4, SD = 7.23) than either the FA control
group (M = 7.77, SD = 6.04, U = 0, z = 2.85, p < 0.01, r = 0.79) or
the TGA group (M = 12.50, SD = 7.04, U = 1, z = −2.3, p < 0.05,
r = 0.73) (see Figure 4).

For the dissociative amnesia score, patients with FA
(M = 28.36, SD = 7.7) achieved significantly higher scores
than either matched controls (M = 4.64, SD = 4.5, U = 0, z = 2.85,

p < 0.01, r = 0.79) or patients with TGA (M = 11.86, SD = 8.6,
U = 2, z = −2.09, p < 0.05, r = 0.66).

For the depersonalization-derealization score, patients with FA
(M = 12.89, SD = 8.48) scored significantly higher than matched
controls (M = 3.75, SD = 5.34,U = 3.5, z = 2.34, p< 0.05, r = 0.65).
The difference between the FA and TGA (M = 5.1, SD = 3) groups
was not significant (p = 0.14).

There were no significant differences either between the TGA
group and matched controls (all ps > 0.41), or between the two
control groups (all ps > 0.07).

Correlation Analysis
Correlations Between Episodic Autobiographical
Memory Scores and Self-Awareness
In the FA group, we found a positive correlation between episodic
re-experiencing scores and first-person pronoun use (r = 0.90,
p< 0.05). The more patients with FA used first-person pronouns,
the more their narratives reflected episodic re-experiencing. We
did not find this correlation in the TGA group. We did not find
correlations between general pronoun use and EAM scores (see
Table 5). There were no significant correlations between DES and
EAM scores in either the FA or TGA groups.

Correlations Between Pronoun Use and Dissociative
Scores
There were no correlations between the DES score and pronoun
ratios, except in the TGA group, where we observed a correlation
between first-person pronoun use and the DES depersonalization
score (r = 0.90, p < 0.05).

To sum up, our results revealed comparable impairments on
EAM in FA and TGA patients compared with their matched
controls. As expected, FA patients had a higher level of
dissociation compared to other groups. Regarding pronoun use,
FA patients tended to use more general pronouns than the other
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FIGURE 4 | Group comparison of DES scores. Boxplots were constructed from median and 1st and 3rd quartile scores. Bars corresponds to 1.5*IQR. Significant
differences between each patient group (TGA or FA) and its matched control group are marked with brackets at *p < 0.05, **p < 0.01. Mann-Whitney U-tests.
Horizontal bars between FA and TGA or between control groups correspond to significant differences between these groups.

TABLE 5 | Correlations between EAM and self-awareness scores.

Specificity Episodic re-experiencing Internal details ratio

Group FA TGA FA TGA FA TGA

First-person pronoun 0.60 −0.46 0.90* 0.10 0.60 −0.10

General pronouns −0.10 0.21 −0.70 0.40 −0.10 0.10

DES dissociative amnesia 0.10 −0.55 −0.60 −0.15 0.10 −0.67

DES depersonali-zation 0.40 −0.62 −0.10 −0.20 0.40 −0.30

Spearman’rho correlations. Significant correlations are indicated with bold text *p < 0.05.

groups while TGA patients used more first-person pronouns
compared to FA patients, and also, more surprisingly, compared
to healthy subjects. First-person use was correlated to EAM scores
only in FA group. We found no correlation between pronoun
use and DES scores.

DISCUSSION

General Pronoun Use as a Marker of
Structural Dissociation in Functional
Amnesia
Consistent with our first hypothesis, the FA and TGA groups
exhibited comparable impairments on the three EAM indicators
we used (specificity, episodic re-experiencing, and internal details
ratio), compared with their matched controls.

One of the main objectives of our study was to explore
and compare I-self functioning through pronoun use by the
two groups. We found specific patterns of pronoun use in the
FA and TGA groups. Patients with FA tended to use more
general pronouns than either controls or patients with TGA. In a
healthy population, using the first-person pronoun in narratives,
as opposed to general pronouns, is known to be a marker of
truth (for a review, see Pennebaker et al., 2003). Consistent with

this idea, in an analysis of five samples from different studies,
Newman et al. (2003) showed that liars tend to use first-person
pronouns less in their narratives, compared with persons telling
the truth. More recently, a cross-cultural study confirmed this
tendency for people belonging to Caucasian cultures (Taylor
et al., 2017), such as the patients in our sample. According to
Pennebaker et al. (2003), liars avoid first-person use and self-
references because of the absence of personal experience about
the narrative’s content. This situation may be comparable to that
experienced by some of our patients with FA, especially those
with the most severe dissociation from their past, HS and CC
(see descriptions in section “Patients With FA”), as we found that
their general pronoun ratio was higher than their first-person
pronoun ratio. Moreover, the dissociative amnesia DES score was
highest in the FA group, suggesting the presence of structural
dissociation. Some dissociative symptoms may be more severe
among patients with FA, and contribute to this tendency to act as
a stranger to their own memories. Structural dissociation affects
the structure and thence the continuity of the self (Steele et al.,
2009). The present self is separated (dissociated) from former
selves, thus disturbing the recall of events that occurred before
this separation. This tendency may be explained by a protective
mechanism whereby the focus is on the present. There are many
reasons for distancing oneself from the past, notably to preserve
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self-esteem when it is threatened by traumatic memories. Even in
typical individuals, this may be the case for memories of personal
or professional failures (for a review, see Wilson and Ross,
2003). Fuchs (2007) suggested that in patients with borderline
personality disorder, the disconnection of the self from the past
and/or future may serve as a defensive mechanism to avoid
incoherencies. In FA, structural dissociation symptoms may be
linked to the blocking of unwanted memories, reminiscent of
the Freudian concept of repression. In some recent conceptions,
this kind of mechanism has been linked to the functioning of
the frontal lobe (Anderson and Green, 2001; Harrison et al.,
2017). From this perspective, there are at least two different
theories about FA involving frontal functions: one suggesting
a disturbance of frontal, hippocampal and amygdalar activity
following hyperarousal linked to stress factors (Staniloiu et al.,
2010; Bidzan, 2017), triggering an amnesic block syndrome; the
other suggesting an increase in frontal lobe activation linked to an
active mechanism for suppressing relevant memories (Kopelman,
2000; Anderson and Green, 2001; Harrison et al., 2017).

One patient with FA (LA) presented an atypical profile,
with no difficulties on the retrograde side (rich narratives with
many episodic details) but considerable anterograde amnesia,
confirmed by anterograde memory scores. This patient’s amnesia
had arisen in a context of family problems (see section “Patients
With FA” for a description). Most of LA’s narratives had a
positive valence and contrasted strongly with his description
of his current life. In the rare cases of anterograde functional
amnesia reported in scientific publications, psychogenic factors
concern difficulty facing up to the future owing to the onset
of an event perceived of as difficult (Staniloiu et al., 2018).
According to Staniloiu et al. (2018), in these patients, the past
may be embellished and idealized, explaining the preservation
of the retrograde side of the autobiographical memory (i.e.,
Patient L described in Staniloiu et al., 2018). Thus, structural
dissociation may occur when individuals have an interest in
dissociating themselves from other parts of their cognition,
explaining the links with a defensive process. This break in
accessibility may not be specific to the retrieval of past memories,
and may equally affect anterograde or even future projection
components, with the rejection of an unwanted present or future
by means of the same mechanisms as for a dissociated past.
The hypothesis of a break in accessibility is coherent with the
reported efficacy of hypnotherapy for these kinds of symptoms
(Iglesias and Iglesias, 2009; McKay and Kopelman, 2009; Deeley,
2016). Hypnosis may overcome the blocking mechanisms, and
the content of inaccessible functions or memories may thus prove
to have been preserved.

Most of the patients with FA (see Table 1) in our study
exhibited little or no anterograde disturbance, in contrast to
the disproportionate retrograde deficit. Nevertheless, most of
them, except CG, complained about the encoding of new
information, suggesting subtle anterograde episodic memory
dysfunctions. Furthermore, these patients had a higher level of
overall dissociation, and not just for dissociative amnesia items,
compared with controls and patients with TGA. This suggests
that different kinds of dissociation can occur concomitantly, as
shown in many pathologies, such as PTSD or schizophrenia,

explaining why numerous conceptions argue for a continuity
between these two kind of symptoms (Holmes et al., 2005).
The concomitant presence of different dissociative symptoms
in patients with FA could explain the lack of correlation in
our study between DES scores and pronoun use, challenging
the idea that the latter is a reliable general indicator of
dissociation in narratives.

Predilection for First-Person Use Among
Patients With Transient Global Amnesia:
A Consequence of the Episodic Memory
Failure?
Although the TGA and FA groups exhibited comparable EAM
disruption, they had contrasting pronoun use profiles. Our
results showed that the patients with TGA used more first-
person pronouns and made more self-references than healthy
participants. According to Tausczik and Pennebaker (2010),
pronoun use and verb tense in narratives can tell us about the
individual’s attentional focus, and we can therefore deduce that
the patients with TGA had a high level of self-focus.

This result is consistent with a previous study in which we
found, by using a self-awareness questionnaire, that TGA patients
tended to be more self-centered in the acute phase than during
recovery or several months later (Becquet et al., 2021). Regarding
the first-person use in patients with other causes of episodic
amnesia, Small et al. (1998) found that patients with Alzheimer’s
disease tended to use more often first-person pronouns than a
control group composed of caregivers. Then, the disruption of
episodic memory, by impairing the patients’ ability to travel in
subjective time, could be associated to an increased focus on the
self and on the present. Nevertheless, in another study, Fazio and
Mitchell (2009) showed a comparable first-person use between
Alzheimer disease patients and healthy subjects. Further studies
are needed to clarify this issue.

On the other hand, in our study, the absence of a positive
correlation between first-person use and EAM scores in patients
with TGA, in contrast to those with FA, suggests that this
self-focus is not directly associated to episodic amnesia per se,
but perhaps instead to psychopathological mechanisms. It is
known that the TGA situation affects patients’ psychological state.
During the acute phase of TGA, patients tend to be highly anxious
(Inzitari et al., 1997; Pantoni et al., 2000; Noël et al., 2008). This
state of anxiety arising from the TGA situation could have an
impact on their narration.

Indeed, for patients in the acute phase, the environment is
presumably highly threatening, and because of their anterograde
deficit, they may find the general context of the environment
quite impenetrable. For example, they often do not know how
they arrived in the emergency room. Many of the patients’
iterative questions concern this issue, which gives rise to intense
anxiety (Quinette et al., 2006). In this situation, self-focused
attention may be a protective mechanism, thus explaining the
exaggerated use of the first person in the narratives. Döhring
et al. (2014) put in evidence, in TGA patients in the acute stage
a predilection for emotion centered coping strategies, which
may result from this temporary self-focused attention. Thus,
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it is difficult for patients in the acute phase to use action
coping strategies such as planning, as they are unable to project
themselves into their own future (Juskenaite et al., 2014). In
this sense, because of the temporal discontinuity caused by
TGA, all patients with TGA experience a kind of dissociative
amnesia during the acute phase. According to Howell (2003),
narcissism can be understood as a consequence of dissociation.
To maintain a version of the environment that rejects the failure
to understand the situation, individuals have to invest the self
strongly, in opposition to the external, threatening environment
or people. Contrasting with our general hypothesis, in some cases,
dissociation may therefore correspond to an intense focus on the
self, rather than a withdrawal, possibly explaining the absence
of a link between dissociation and pronoun use in our study.
This paradox could be explained by the major gaps between the
different concepts that come under the heading of dissociation,
which still requires definition and clinical description (Holmes
et al., 2005; Steele et al., 2009).

Transient Global Amnesia: A Dissociative
Syndrome?
Finally, we examined the dissociative profile of patients with
TGA, which had never previously been investigated, even though
the origin of this disturbance remains a puzzle. Despite a massive
disorder affecting both anterograde and retrograde episodic
memory, and despite the fact that the TGA situation could
correspond, a posteriori, to a situation of dissociative amnesia,
the patients with acute TGA studied here had a very different
dissociative profile from that of the patients with FA. When the
patients with TGA were interviewed during the neurological and
neuropsychological examinations, they had no difficulty telling
their personal history (name, occupation, children, etc.). This
preservation of the autobiographical memory, despite an episodic
impairment of retrograde memory similar to that of patients
with FA, was consistent with previous reports (Quinette et al.,
2006; Bartsch and Deuschl, 2010; Harrison et al., 2017). Preserved
identity in patients with TGA could be due to their preserved
personal semantic memory (Guillery-Girard et al., 2006), which
can be disturbed in FA (Staniloiu et al., 2010). This aspect
was not formally investigated in our study. Personal semantic
preservation could allow patients with TGA to maintain the
continuity between their current self and the self before the onset
of the amnesia. This suggests that the sense of continuity of the
self is not solely an episodic memory function, as argued by
studies showing that non-episodic future projections are possible
in TGA (Juskenaite et al., 2014). Studies among other amnesic
populations also argue in favor of this suggestion, by showing
that the sense of self is preserved in Alzheimer’s disease (Klein
et al., 2003; Caddell and Clare, 2010; Eustache et al., 2013), despite
the polysemy of the term self that can lead to contradictory
conclusions (for a review, see Caddell and Clare, 2010).

LIMITATIONS AND CONCLUSION

The main limitation of the present study stems from the
scarcity of functional amnesic patients and the variability of

their neuropsychological profiles that make the study of a large
and homogeneous cohort almost impossible. We thus chose
a methodology based on a comprehensive assessment of the
autobiographical narratives, in order to find specific indicators
of I-self functioning which implies to consider the narratives of
the event without external details. Such a methodology would
be time consuming in large samples. Nevertheless, our methods
allowed us to explore different patterns of links between EAM,
pronoun use, and dissociation in patients with FA and patients
with TGA presenting EAM disorder from different etiologies.
Although the two groups had similarly impaired EAM, the
patients with FA had high levels of dissociation and tended to
use general pronouns in their narratives. By contrast, the patients
with TGA did not exhibit dissociation in the classic assessment,
and tended to use a higher proportion of first-person pronouns
in their narratives than healthy controls did. Both these amnesic
syndromes can sometimes be linked to psychogenic factors
and have a mysterious psychogenesis. Nevertheless, despite
these similarities, the two conditions seem to involve different
networks in the brain. In addition, there were disparities among
patients in the same group. These disparities could be explored by
considering the multiplicity of medical histories and precipitating
events leading to FA and TGA. For example, some patients
with TGA report precipitating events classified as psychological,
whereas others report physical precipitating events (Quinette
et al., 2006). In our study, we showed that profiles can be
differentiated by exploring patients’ narratives. This methodology
has numerous advantages in behavioral studies, not least avoiding
long test sessions for patients who are liable to tire during
examinations. Moreover, it allows data to be collected from a
natural perspective without the filter of self-reports, which can
yield questionable results when they are used in patients with
self-awareness disorders.
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INTRODUCTION

Imagery rescripting (ImRs) is increasingly used in cognitive-behavioral therapy (CBT) to change
beliefs and meanings about the self associated with negative and traumatic memories. It is
quintessentially an imagery intervention that targets the self and autobiographical memory (AM);
however, to date most of the research into its effectiveness has focused on symptom alleviation.
The mechanisms of change remain unclear. In this article, we outline a narrative identity model
of change in ImRs and note the value of the narrative identity literature in helping us understand
memory-focused therapeutic interventions.

IMRS AS A TOOL FOR ADDRESSING INTRUSIVE MENTAL
IMAGES IN CLINICAL DISORDERS

ImRs describes a family of techniques in which patients recall and then imaginatively change a
disturbing image/memory. The aims of this imagery manipulation can include any of the following:
introducing a new perspective (e.g., seeing a childhood memory of sexual abuse from an adult
perspective), contextualizing or adding information to the memory that was unavailable at the time
(e.g., understanding that one survived despite believing that one would die during the trauma),
seeing how the memory contributed to negative beliefs or experiences of the self, realizing how
the memory contributes to distressing intrusive images, and activating a more understanding
and compassionate attitude toward the self. The methods range from unstructured approaches
exploring interventions such as bringing the adult self into the memory to structured approaches
such as Arntz and Weertman’s (1) three-stage protocol. The latter involves activating the memory
in Stage 1. In Stage 2, the patient relives the memory again from the perspective of the adult self and
is encouraged to intervene in any way s/he wishes. In Stage 3, the patient goes through the memory
from the younger self perspective with the adult present so that the younger self can ask for any help
that s/he needs but was not provided by the adult in Stage 2. Some applications of ImRs [e.g., (2)]
use cognitive restructuring before embarking on ImRs that follows Arntz andWeertman’s protocol.

Evidence suggests that ImRs is an effective intervention. A recent meta-analysis showed that
it produced symptom alleviation and a significant reduction in the vividness of memory-related
intrusive images and associated distress across a range of disorders (3). The minority of studies
which looked at beliefs associated with the rescripted memories (the “encapsulated beliefs”) showed
reductions following ImRs. Subsequently published research has examined the effects of ImRs in
binge eating disorder (4), obsessive-compulsive disorder (5–7), major depressive disorder (8, 9),
illness anxiety disorder (10), social anxiety disorder [SAD; (11, 12)], borderline personality disorder
(13), psychosis (14), and voice hearers (15). Overall, this research supports previous findings on
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ImRs outcomes. Moritz et al. (8) also found improvements in
self-esteem following a self-help ImRs intervention, although
other researchers [e.g., (15)] failed to find this effect. Taken
together, the existing studies suggest that memory and self-
processes are central to ImRs. Current explanations of change
focus on these processes.

EXISTING EXPLANATIONS OF THE
MECHANISMS OF CHANGE IN IMRS

Explanations of change in ImRs exist at different levels. The
most basic level focuses on associative learning processes and
places the change in the meaning attached to the targeted
memories/images at the heart of its therapeutic effects (1, 16–
18). In this explanation, ImRs allows the reactivation of the
distressing memories/images (the unconditioned stimuli), their
emotional processing, and subsequent re-evaluation before they
are reconsolidated. As a result of the re-evaluation, future
activations of the rescripted unconditioned stimuli produce a
new conditioned response (a diminished emotional response)
which reflects the new meaning.

Higher-level explanations of change focus on the link between
the change in meaning or encapsulated beliefs and the self.
Mancini and Mancini (19) propose that ImRs contributes
to meta-emotional changes. Seeing the experience from the
perspective of the adult self allows the person to empathize with
the younger self and initiates a change in the perception of the
younger self ’s negative emotions. Specifically, earlier suffering
may be perceived as “legitimate, adequate, and deserving of
care” [(19), p. 3], resulting in acceptance of negative emotions
instead of seeing them as problematic. This reappraisal may
lead to reduced reactivity to these emotions, changes in self-
representations, and symptom alleviation.

In a precursor to the model we describe below, Çili et
al. (20) explained the effects of ImRs by drawing on the
self-memory system (SMS) model (21, 22) and Brewin’s (23)
retrieval competition hypothesis. The SMS model proposes that
the SMS initiates a search for a relevant self-defining memory
when there is a shift in environmental demands that requires
a response. The activation of this memory is accompanied
by an affective response and the activation of a working self
comprising goals and self-images. The retrieval competition
hypothesis argues that cognitive-behavioral interventions like
ImRs may contextualize aversive memories and make new or
existing positive self-representations more likely to win the
retrieval competition against negative self-representations (23,
24). Combining these two explanations, we proposed that ImRs
facilitates the integration of aversive self-defining memories with
individuals’ other AMs by changing their meaning, and this may
reduce the salience and accessibility of the memories and related
working selves (20). As a result, the benign working selves gain
a retrieval advantage in situations that would have previously
favored negative working selves. According to our account, ImRs
modifies the impact of the aversive memory on the working
self and the reduced distress results from benign working self
activation. In fact, Norton and Abbott (25) suggest that ImRsmay

reduce access to negative self-imagery and associated meanings
and create new positive meanings or images. Our study showed
that 1 week after rescripting a non-clinical sample rated their
aversive memory as less negative, less distressing, and less
important for their sense of self, reporting reduced post-retrieval
state negative affect and higher state self-esteem and positive
affect (20).

Despite encouraging evidence supporting the proposals above,
the exact mechanisms operating in ImRs are yet to be uncovered.
We argue that taking a broader picture of the memory-self
relationship is critical to advancing the field and argue that
the narrative identity literature provides a promising framework
for understanding change in ImRs. Our expanded model is
presented below.

A NARRATIVE IDENTITY MODEL OF
CHANGE IN IMRS

We propose that understanding mechanisms of change in ImRs
requires an understanding of AM functions and personality.
First, AM serves at least 3 main functions: directive (guiding
behavior, emotion, and cognition), social (developing and
nurturing interpersonal relationships), and self (constructing
and maintaining a sense of self) [e.g., (21, 22, 26–28)]. These
functions can be adaptive or maladaptive (29) and this may
vary across the lifespan (30). Second, McAdams [e.g., (31–33)]
proposes that personality consists of three layers: dispositional
traits; characteristic adaptations (e.g., goals, values, hopes, fears);
and the life story or narrative identity, a constantly changing
narrative about who one is, was, and may become which gives
individuals a sense of unity, self-continuity, and direction in
life. The life story allows individuals to integrate their emotions,
cognitions, and behaviors so they can pursue their long-term
goals (31, 32, 34). Germane to our model is evidence suggesting
that, overall, life stories or AMs are associated with low levels
of well-being or symptoms of psychological disorders when they
are described with a low sense of agency (e.g., autonomy) and/or
communion (interpersonal connection), are characterized by
negative affect, and reflect contamination (shifts from a positive
to a negative outcome) or negative connections between the
memory and the self (e.g., “This experience shows that I am a
failure”) [for reviews, see (35, 36); see also (37)].

We also propose that our understanding of ImRs may benefit
from literature on the self and personality outcomes of therapy.
This literature is relatively limited. A systematic review on self
changes in CBT for SAD, for example, concluded that CBT
produced significant reductions in negative self-related thoughts
and beliefs and significant increases in positive ones (38). These
changes often predicted and/or mediated therapeutic outcomes.
Similarly, changes in maladaptive self-beliefs during CBT have
been found to predict subsequent changes in the severity of SAD
symptoms (39). When it comes to personality, evidence suggests
that psychological interventions may lead to changes in some
traits. In particular, neuroticism and introversion may decrease
following therapy (40–43). The sense of agency expressed in
memory narratives, on the other hand, may increase (44, 45).
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FIGURE 1 | Narrative identity model of change in imagery rescripting. Adapted from Çili and Stopa (36). Copyright 2019 by S. Çili and L. Stopa. Reproduced by

permission of Taylor and Francis Group, LLC, a division of Informa plc.

This may result from interventions such as CBT contributing to
increased fulfillment of psychological needs, including autonomy
and mastery (46).

Based on the existing literature, our model (36) proposes
that interventions like ImRs promote change at each personality
layer (see Figure 1). First, ImRs promotes autobiographical
reasoning. As a result of the memory reappraisal, patients
make more benign self-event connections and possibly construct
a redemptive story in which the aversive experience has a
positive outcome. Because redemption involves positive affective
shifts (35, 37), the rescripted memories may acquire a more
positive emotional tone. At the same time, the new self-
event connections, actively intervening in the memories, and
imaginatively satisfying previously unmet needs may increase
the sense of agency associated with these memories. Arntz and
Weertman’s (1) protocol explicitly incorporates need fulfillment
and patients often employ memory intervention strategies which
satisfy the needs they express in ImRs, including the need
for autonomy [see (11)]. The increased sense of agency and
masterymay contribute to recovery, as demonstrated by evidence
that change in mastery of nightmare content mediated the
efficacy of ImRs on nightmare frequency and distress (47).
Second, since autobiographical reasoning may influence goal
setting (48) and creating redemptive stories may lead to positive
behavior change [see (49)], ImRs may also help patients set more
realistic goals and abandon behaviors which helped maintain
their symptoms (e.g., avoidance). This is why, as Brewin et
al. (50) found, behavior change may occur spontaneously after
ImRs. Third, changes in goals and in memories’ meaning and
affect may contribute to personality trait changes. Specifically, we
propose that ImRs may contribute to reduced neuroticism and
increased extraversion. This is because neuroticism is associated
with negative affect (51), avoidance motivation (52), and more
negative life chapters (53), whereas extraversion is associated with
the opposite outcomes.

Personality changes may be amplified as individuals link
the rescripted memories to other memories, modify further
goals, and try to re-establish a sense of coherence in their
life story and a sense of self-continuity and unity. They may,
for example, reappraise other memories or new experiences in
light of the rescripted memories’ new meanings. Ultimately,

these changes may influence the ways in which the rescripted
memories – and potentially similar memories – exert their
self and directive functions (36). In terms of the self-function,
the new self-event connections could be incorporated into
new or existing working selves which comprise more adaptive
goals and self-images. The activation of these working selves
following memory retrieval may then contribute to the rescripted
memories’ modified directive function as it elicits not only more
positive self-images and self-evaluations, but also more positive
affect and adaptive behaviors. In the long run, the frequent
activation of the benign working selves may contribute to
enhanced self-esteem and well-being [see (36)]. Taken together,
these changes may account for the effectiveness of ImRs in
reducing memory/imagery distress, targeting symptoms (3), and
enhancing self-evaluations (8).

CONCLUSION

Our model (36) takes a novel approach as it utilizes the narrative
identity literature to elucidate the mechanisms of change in
interventions like ImRs. Of course, this model has limitations.
For example, Kazdin (54) argues that mechanisms of change
need to be studied as mediators of treatment effects and the
temporal precedence of mediator changes over outcome changes
needs to be established. If ImRs is effective at reducing symptoms
after 1 or few sessions (3) and personality traits require weeks
or months to change (42), then trait changes may be simple
treatment outcomes rather than mechanisms and may play a
greater role in preventing relapse. Furthermore, we acknowledge
that the empirical testing of our model is likely to be complex
and that it may be difficult to establish whether even changes
in the life story and goals are mechanisms or treatment effects.
Following Kazdin’s approach for assessing change would require
multiple personality and symptom assessments, as well as long
follow-ups, in order to understand the temporal sequence of the
changes experienced by patients and whether the variables we
have identified in our model mediate treatment effects. As the
study of mechanisms in psychotherapy remains under scrutiny
and there is a growing number of proposals on how to assess
them [see (55–58)], determining the best way to test our model
will also require further developments and consensus in this field.
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Despite these limitations, we think that our model
advances our understanding of ImRs. As the need to
understand mechanisms of change in therapy becomes
more pressing, we believe that it is essential for research
into ImRs and similar interventions to recognize the
complexity of personality. This may enable us to maximize
the effectiveness of these interventions, delineate better when to
use them, and identify who might relapse. Psychotherapy
is an arena in which individuals make sense of their
experiences and construct a coherent narrative identity
(44, 59, 60). It may be time to recognize that through
interventions like ImRs patients may rewrite their life
story, not just isolated memories. The growing research on

autobiographical memory, narrative identity, and mental health
may provide some of the best tools for understanding this
rewriting process.
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