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ABSTRACT

Background: Disasters can have long-lasting impacts on mental health. Intrusive memories
have been found to be common and persistent in the aftermath of earthquakes.

Objective: To explore, using diaries, intrusive memories’ presence, content, characteristics, and
relationship with probable post-traumatic stress disorder (PTSD) in a small rural community
exposed to mass destruction and loss of life.

Methods: Survivors of the 2016-2017 Central Italy earthquakes (N = 104) were first interviewed
to investigate the presence of intrusive memories of the disaster. Those that reported intrusive
memories were subsequently asked to complete a 7-day paper-and-pen diary tracking their
spontaneous memories of the earthquake events.

Results: Twenty months after the earthquakes, 49% (n=51) of the sample reported having
experienced intrusive memories post-earthquake and 38% (n=39) reported at least one
intrusive memory in their diaries. Memories were rated as being distressing, vivid, and
experienced as a mixture of images and thoughts. The content of intrusive memories
generally focused on sensations and experiences during the earthquake. Other common
categories of content were the material environment and physical objects as well as human
loss & death. Several memories had a social focus. A minority of memories contained more
positive content as well as content from before and after the earthquake. Some participants
(28%) experienced repeated intrusive memories of the same content. Memories of
participants with and without probable PTSD did not significantly differ on characteristics or
content.

Conclusions: Intrusive memories can be common, distressing, and persistent occurrences
following disasters, even in survivors not suffering from probable PTSD.

Recordando el terremoto: recuerdos intrusivos del desastre en una
comunidad rural italiana

Antecedentes: Los desastres pueden tener impactos duraderos en la salud mental. Se ha
descubierto que los recuerdos intrusivos son comunes y persistentes después de los
terremotos.

Objetivo: Explorar, a través de diarios, la presencia, el contenido, las caracteristicas de
memorias intrusivas y la relacién con la probabilidad de trastorno de estrés postraumatico
(TEPT) en una pequefia comunidad rural expuesta a destruccién masiva y pérdida de vidas.
Método: Primero se entrevisto a los sobrevivientes de los terremotos de Italia central del 2016-
2017 (N =104) para investigar la presencia de recuerdos intrusivos del desastre. A aquellos que
reportaron recuerdos intrusivos se les pidié posteriormente que completaran un diario con
papel y lapiz por 7 dias registrando sus recuerdos espontédneos de los eventos del terremoto.
Resultados: Veinte meses después de los terremotos, el 49% (n=51) de la muestra informéd
haber experimentado recuerdos intrusivos posteriores al terremoto y el 38% (n=39)
informé al menos un recuerdo intrusivo en sus diarios. Los recuerdos se calificaron como
angustiosos, vividos y experimentados como una mezcla de imdgenes y pensamientos. El
contenido de los recuerdos intrusivos generalmente se centré en sensaciones y experiencias
durante el terremoto. Otras categorias comunes de contenido fueron el entorno material y
los objetos fisicos, asi como la pérdida y muerte humana. Varios recuerdos tenian un
enfoque social. Una minoria de recuerdos contenia mas contenido positivo, asi como
contenido de antes y después del terremoto. Algunos participantes (28%) experimentaron
recuerdos intrusivos repetidos del mismo contenido. Los recuerdos de los participantes con
y sin TEPT probable, no diferian significativamente en caracteristicas o contenido.
Conclusiones: Los recuerdos intrusivos pueden ser experiencias comunes, angustiosas y
persistentes después de los desastres, incluso en sobrevivientes que no sufren de TEPT
probable.
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Intrusive memories were
common, distressing, and
vivid more than 1-year
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They captured peri-
earthquake sensations,
material destruction,
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between participants with
and without probable
PTSD.
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Although disasters are known to be associated with
increased rates of mental health problems in the
exposed population (Goldmann & Galea, 2014), few
studies have specifically examined how survivors
experience intrusive memories in the long-term after-
math of such events. After earthquakes, for example,
inhabitants may remain in situ after living through
devastating levels of material damage and loss of life.
These circumstances would be expected to influence
the prevalence and nature of symptoms such as re-
experiencing the traumatic event. Repeated re-experi-
encing of a small number of traumatic scenes is
regarded as a hallmark of posttraumatic stress dis-
order (PTSD) (Bar-Haim et al., 2021). However, mem-
ory research would suggest that re-experiencing the
traumatic event would be common in the presence
of daily reminders of an emotionally intense experi-
ence (Brewin, 2014). Thus, in specific contexts re-
experiencing of the traumatic event might no longer
differentiate individuals with PTSD from those with-
out. This would have important implications for the
diagnosis and management of survivors.

The 2016-2017 Central Italy earthquake sequence
involved extensive destruction wrought on a very
small community. The earthquake sequence consisted
of four major earthquake shocks (24 August 2016: 6.0
M,,; 26 October 2016: 5.9 M,,; 30 October 2016: 6.5
M,; 18 January 2017: 5.5 M,,). The Italian regions
most affected by the earthquake sequence were
Latium, Umbria, Abruzzo, and Marche. The earth-
quake sequence led to the displacement of approxi-
mately 50,000 people and to widespread economic
damage. The deathliest earthquake shock (299 causal-
ities) took place at 3.36am on the night of the 24
August 2016 with epicenter at Accumoli, Latium.
Most deaths, 239 out of 299, were recorded in the
small village of Amatrice, an isolated rural community
in the Apennines. As the total population of Amatrice
pre-earthquake amounted to 2,646 individuals

(Istituto Nazionale di Statistica, 2011), the mortality
rate of almost 10% left everyone with a major loss.
Additionally, the material destruction was extensive,
with the village destroyed and its surrounding hamlets
heavily damaged. Most of the population were home-
less and living in campers or containers for months,
until they were relocated in temporary housing shel-
ters built by the State in the same area. To date,
most inhabitants still reside in these temporary shel-
ters as the reconstruction efforts and debris removal
proceed at a slow pace.

Studies using retrospective questionnaires have
suggested that intrusive symptoms are common and
distressing occurrences following disasters, often per-
sisting for months or years following the original
event. A study conducted six months following the
L’Aquila earthquake reported that 58.2% of the sample
experienced intrusive symptoms (Roncone et al.,
2013). Substantial intrusive symptomatology was still
present 15-18 months following this disaster (Cofini,
Carbonelli, Cecilia, Binkin, & di Orio, 2015). Similar
findings have been reported following earthquakes in
China (Tian, Wong, Li, & Jiang, 2014) and Turkey
(Eksi & Braun, 2009).

Most studies to date have relied on questionnaires
that required participants to report on how often
they experienced the symptom or how distressing
the experience of the symptom was over time (e.g.
weeks or months). Among the limitations noted
with this approach are the reliance on memory recall,
poor understanding of the description of the symptom
leading to imprecise answers, possible ceiling effects,
and issues concerning over — and under-estimation
of symptoms (Schuler et al., 2021). Questionnaires
also reveal little about the content and characteristics
of respondents’ intrusive memories, for example the
variety in the themes and whether they are repeated.
One way to assess this symptom more precisely is by
using diaries in which participants are asked to report



regularly on their symptoms over short time spans
(Chun, 2016).

Diaries have been used to track intrusive memories
naturalistically in samples of individuals exposed to
trauma (Kleim, Graham, Bryant, & Ehlers, 2013; Klein-
dienst et al., 2017; Priebe et al., 2013; Schonfeld & Ehlers,
2017). However, aggregating data from participants
exposed to different individual events is problematic as
different types of event and degrees of exposure are likely
to result in intrusive memories with different character-
istics (Miiller et al., 2016). Additionally, while some
studies assessing intrusive memories from real-life trau-
matic events asked participants to report on the content
of their intrusive memories (Kleim et al., 2013; Schonfeld
& Ehlers, 2017), this qualitative information was gener-
ally not analyzed in depth. This content may neverthe-
less be important in advancing our understanding of
re-experiencing (Hackmann, Ehlers, Speckens, &
Clark, 2004). This study therefore represents the first
to assess with diaries the presence, phenomenology,
and content of intrusive memories experienced more
than one year following trauma in a small community
exposed to the same disaster.

The aims of the current study were to: (i) provide a
description of prevalence, characteristics, and phe-
nomenology of intrusive memories in a sample of dis-
aster survivors still living in a post-disaster context
more than one year following the event; (ii) explore
the relationship between characteristics of intrusive
memories and PTSD symptoms; and (iii) test the use
of the diary methodology for intrusive memories in
a post-disaster context.

Methods
Participants and recruitment

All participants were survivors of the 2016-2017 Cen-
tral Italy earthquakes and most (88%) lived in Ama-
trice, with a minority (12%) residing in adjoining
villages. Participants were identified based on a pre-
vious study conducted in the region by the authors
(Massazza, Joffe, & Brewin, 2019). The local health
services and municipality supported the authors in
identifying participants for the research study. Partici-
pants were contacted either by phone or face to face by
the first author who informed them of the study and
invited them to participate. Participants were
recruited from the general population that resided in
the area when the earthquakes took place. A purposive
sampling strategy was used to achieve a sample that
reproduced the approximate demographic distri-
bution of the population of Amatrice in terms of age
and gender as per 2011 census (Istituto Nazionale di
Statistica, 2011). Participants in the current study are
a subset of a larger sample size that participated in
another study by the authors (more information on
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recruitment and response rate for this sample reported
in Massazza, Joffe, Hyland, & Brewin, 2021).

Measures

Participants who reported having experience of post-
earthquake intrusive memories during the initial
interview were asked to complete a pen-and-paper
daily diary for 7 days. The diary structure was adapted
from Herlyck, Bisby, King, and Burgess (2019). When
experiencing an intrusive memory related to the earth-
quake events, participants were asked to enter the
intrusion in the diary by providing a brief description
of its contents. Additionally, participants were asked
to report whether they experienced the memory as
an image, a thought, or as mixture of both. They
rated on a scale from 0 (not at all) to 5 (extremely)
how distressing and vivid each memory was.

Participants also completed the PTSD ChecKklist for
DSM-5 (PCL-5; Weathers et al., 2015). The PCL-5is a
20-item self-report questionnaire assessing PTSD
symptoms. The scale ranges from 0 (not at all) to 4
(extremely), focusing on how distressed the individual
was by the symptoms over the last month. The PCL-5
has been shown to have high total internal reliability
(a=.90) (Sveen, Bondjers, & Willebrand, 2016). The
total internal reliability in the current sample was
excellent (w=.91). The PCL-5 went through a
thorough back-translation procedure to produce an
Italian version.

Finally, demographic information was collected
from the participants together with information on
trauma exposure and material loss.

Procedure

An interview was first conducted with participants to
assess whether they had persistently experienced
intrusive memories of the earthquake events in the
months following the disaster. The first author read
out a description of what an intrusive memory is
(standard script adapted from Hackmann et al.
(2004) and Evans, Ehlers, Mezey, and Clark (2007),
reported in full in Supplementary Materials). If the
participant reported having experienced intrusive
memories, they were asked to focus on the most dis-
tressing one and provide a detailed description of its
contents (Massazza, Joffe, & Brewin, 2021). The
PCL-5 was also administered during this interview
session. Participants reporting intrusive memories
were asked to track these for 7 days using a paper-
and-pen diary, starting from the day following the
interview. The diary included a set of instructions
which provided a reminder of the definition of intru-
sive memories, an explanation of what was meant by
‘thought’ and ‘image’, and an example detailing the
differences between intrusive thoughts, intrusive
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images, and voluntary memories (adapted from
Horlyck et al., 2019). The first page of the diary was
pre-filled as an example.

Participants were sent a daily reminder in the eve-
ning on their phones to complete the diary. If partici-
pants experienced no intrusive memories during a
specific day, they were still instructed to make an
entry in the diary specifying they had experienced
zero memories. At the end of the 7 days, the diary
was collected, and participants rated on a scale from
0 (not at all) to 10 (extremely) how compliant they
had been in filling in the diary. The first author
stressed the importance of answering this question
honestly and that their answer would have no impact
on their participation in the study or on the receipt of
compensation (participants received 40€ as a reimbur-
sement for their time). The mean compliance rate
across participants was 7.46 (SD = 1.92).

Data collection took place for 3 months during
May, June, and July 2018 (i.e. 20 months following
the August 2016 earthquake). The UCL Research
Ethics Committee approved the research. The project
was also approved by the national health service centre
of Rieti and by the local municipality, Comune di
Amatrice. Prior to taking part, participants read an
information sheet and provided written informed
consent.

Data analysis

We first investigated whether all entries in the diary
would be eligible as intrusive memories of the earth-
quake events. Entries that did not include any content
(e.g. entries describing the phenomenology of the
memory such as ‘I remember as if zero time has
passed’) or that were clearly not memories (e.g.
anxious thoughts about possible future shocks such
as ‘The fear that another earthquake could happen
again’) were excluded. Two authors (AM & CB)
agreed on the exclusion of 6 entries (reported in Sup-
plementary Materials).

We then calculated the frequency of the memories
across the seven days and their characteristics using
descriptive statistics. We used a Pearson correlation
to test the relationship between total number of
intrusive memories reported and PCL-5 score. Due
to violations of normality, Spearman correlation
was used to assess the relationship between vividness
and distress (distress and vividness for different
memories were averaged across each participant).
We then tested using Mann-Whitney U tests
whether the memories of participants with probable
PTSD (a cut-off point of >31 on the PCL-5 was
used to determine positive PTSD status [Bovin
et al.,, 2016]) scored differently on distress or vivid-
ness (similarly averaged across different memories
for each participant).

We next assessed the proportion of participants
that reported experiencing repeated intrusive mem-
ories, i.e. intrusive memories of the same content.
Two authors (AM & CB) agreed on which memories
could be labelled as repeated. We explored using inde-
pendent-sample t-tests whether participants with
repeated intrusive memories scored differently on
the PCL-5.

Content analysis was used to record recurring cat-
egories of content in the memories. Content analysis
has been defined as ‘establishing categories and then
counting the number of instances in which they are
used in a text or image’ (Joffe & Yardley, 2003, p.
58). This systematic method was chosen given the
nature of the qualitative data, i.e. short descriptive sen-
tences, and to allow for the quantification of qualitat-
ive data in the statistical analysis. Standard guidance
for the conduct of content analysis was followed
(Joffe & Yardley, 2003; Neuendorf, 2017). In practice,
following immersion in the data, the authors agreed
on inductive coding categories. An inductive approach
was followed to allow exploration of novel content in
the data. Next, one author applied the coding frame to
each diary entry and determined whether the entry
covered (entry assigned a ‘1’) or did not cover (entry
assigned a ‘0’) a specific category. All memories were
also categorized (a) according to whether they con-
tained sounds, smells, or the shaking movements
from the earthquake, and (b) whether they described
moments taking place pre-earthquake, peri-earth-
quake (i.e. during the earthquake and immediately
after), or post-earthquake. To ensure the reliability
of the coding, a second coder (EP) blindly coded all
content independently. We achieved an average
Cohen’s kappa of .89 (range =.72-1.00) across the
different categories,’ indicating almost perfect
reliability (Altman, 1999). The few discrepancies
identified were resolved. Differences in PCL-5 symp-
toms according to different categorizations were
assessed using independent-sample t-tests.

Results
Participant characteristics

Out of 104 participants that were interviewed, a total
of 51 (49%) participants reported experiencing intru-
sive memories in the aftermath of the earthquake.
All 51 participants were asked to complete the diary.
Of these, 9 participants were not included in the ana-
lyses as they reported no intrusions across the 7 days, 2
participants were excluded as they did not return their
diary, and 1 participant was excluded as they refused
to complete the diary (total number of participants
excluded =12). A total of 39 participants made at
least one entry in the diaries and were therefore
included in the analyses. Female participants



comprised 59% (n =23) of the sample, and mean age
was 38.10 years (SD =15.74). The mean score on the
PCL-5 was 29.18 (SD = 15.67), 49% (n = 19) of partici-
pants exceeded the clinical cutoft score of 31. Thirteen
participants (33%) had lost a close family member (e.g.
child, parent), and 21 participants (54%) had lost a
close friend. Most participants’ homes (87%) had
been made uninhabitable® by the earthquake resulting
in most participants living in temporary housing.

Memory characteristics

In total participants made 175 diary entries. The mean
number of words in each diary entry was 7.17 (SD =
5.26, min = 1, maximum = 39). The number of intru-
sions experienced in each of the seven days is reported
in Figure 1. The mean number of intrusive memories
reported across the 7 days by each participant was 4.49
(SD=2.49, min =1, maximum = 10). No significant
relationship was found between PCL-5 scores and
total number of reported intrusive memories (r=.17,
p =.304). Intrusive memories were more commonly
experienced as a mixture of both image and thought
(n=73, 42%), with 53 being experienced only as
images (30%), and 48 only as thoughts (28%). The
mean level of distress associated with the intrusions
was 3.59 (SD = 1.03) while the mean level of vividness
was 3.84 (SD =0.91). Distress and vividness, averaged
within persons, were significantly correlated (r,=.51,
p=.001). No difference in mean distress (z=-.76,
p =.448) or vividness (z=—.54, p=.593) was found
between the memories of participants with and with-
out probable PTSD.

Memory categories

After reading through the whole set of memories, the
authors agreed on establishing five categories of con-
tent: (1) Sensations & experiences during the earth-
quake; (2) Material environment and physical
objects; (3) Human loss and death; (4) Social focus
(i.e. involving the presence of other live people); and
(5) Positive content. These five categories of content
captured most memories (91%). An attempt was
made to assign only one category to each memory,
but a small minority of memories (n=9, 5%) were
assigned two categories when they clearly belonged
to both (e.g. ‘The building in Amatrice that caused
the most deaths’ [Male, 20] was assigned both the
material environment and the human loss category).
The frequency of each category is presented below in
Table 1.

The most common category of content was sen-
sations and experiences at the time of the earthquake
(n=52, experienced by 64% of participants). These
included descriptions of physical and emotional sen-
sations experienced during the earthquake (e.g. ‘It’s
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dark and I am breathing dust’ [Female, 54], ‘The
earth shakes’ [Female, 54], ‘Me being paralyzed and
not understanding what was happening’ [Male, 61])
as well as descriptions of the shock (e.g. ‘Reliving the
first moments of the shock’ [Female, 59]).

Fifty memories, experienced by 72% of participants,
were concerned with the material environment and
physical objects. Most of these memories (n=32)
focused on material destruction caused by the earth-
quake such as destroyed buildings or scenes of the
destroyed town (e.g. ‘My collapsed shop’ [Female,
23], ‘My town destroyed’ [Male, 20], ‘The churches
of Amatrice destroyed’ [Male, 20], ‘The objects that
have remained in the debris of the demolished houses’
[Male, 20]). However, a number of these memories (n
=18) were not specifically concerned with material
destruction but captured emotionally salient material
environments (e.g. ‘My bedroom’ [Female, 31], ‘My
home’ [Male, 25], ‘My elementary school’ [Male, 28],
‘The road to my home’ [Female, 33], ‘Memories of
my town’ [Female, 26]) or objects connected to the
disaster (e.g. ‘My torn pajamas’ [Female, 28], ‘A lot
of balloons in the sky [during the State funerals]®
[Female, 44]).

Thirty-two memories, experienced by 59% of par-
ticipants, were concerned with human loss and
death, such as seeing dead people or thinking
about people that had died during the earthquake
(e.g. ‘Extraction of one victim’ [Male, 70], ‘The
faces of my deceased family members in front of
the morgue camp’ [Male, 50], ‘People and friends
that are not here anymore’ [Female, 50]). Addition-
ally, a substantial number of memories (n =25,
experienced by 46% of participants) were social in
nature (i.e. mentioned the presence of other live
human beings) (e.g. ‘First person seen after the
earthquake shock’ [Female, 33], ‘People asking for
help’ [Male, 61]).

Finally, a minority of memories included content
that was classified as being more positive in nature
(n=10, experienced by 21% of participants).
Examples are ‘All the fantastic people that I got to
know in this tragedy and that have remained close
to me’ [Male, 51] and ‘Solidarity [of people after the
earthquake]” [Male, 49], and pleasant memories from
the past of things that the earthquake had destroyed
(e.g. a participant who had lost his children and his
partner reported ‘Scenes from the daily life at home
with my family’ [Male, 50], another participant
reported how ‘Going through the Corso [the main
road of the hamlet that was heavily damaged] brings
to my memory moments of happiness and serenity
walking my dog’ [Female, 33]). No significant differ-
ences in PCL-5 scores were found between partici-
pants who reported memories containing a specific
category of content versus those who did not, largest
1(37) = —1.26, p= 217.
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Total number of intrusions across different days
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Figure 1. Total number of intrusive memories reported across the 7 days for all participants.

Each participant reported an average of 3.97 differ-
ent types of content across the 7 days (SD = 2.14, mini-
mum = 1, maximum =9). Some participants (n =11,
28%) reported repeated content (i.e. the same memory
intruding more than once). Most of these had a single
repeated intrusion (n=9), with two participants
reporting two different repeated intrusions. Partici-
pants who reported experiencing repeated intrusions
scored higher on the PCL-5 (M = 32.45, SD =13.20)
in comparison with participants without repeated
intrusions (M =27.89, SD=16.58), but not signifi-
cantly so (¢#(37) = —.81, p = .421).

Sensory components

The most common sensory component of memories
was visual, with 30% (n=53) of all memories being
classified as images (e.g. Tmages of the people that
died during the earthquake’ [Female, 33]). However,
a smaller number of memories were also focused on
sounds (n =23, 13%), particularly the sound of the
earthquake but also other sounds such as people
screaming (e.g. ‘A deafening sound’ [Female, 54],
‘The screams of the people that were stuck under the
debris’ [Male, 20]). Additionally, a few memories (n
=12, 7%) captured the physical feeling of shaking
resulting from the earthquake shock (e.g. ‘Bed that
shakes’ [Female, 23]). Only three memories focused
on smells (2%) (e.g. ‘Smell of corpse’ [Female, 44]).

Temporal dimension

Most memories captured content that had taken place
during the peritraumatic phase, i.e. during the earth-
quake itself and in the immediate aftermath (n =81,
46%). However, a minority of memories also con-
tained content from the period after the earthquakes
(n=20, 11%) such as the funerals for the victims,
life in temporary shelters, or the current state of

destruction in the hamlets (e.g. ‘White coffins in a
row the day of the State funerals’ [Female, 50], “The
devastation in the hamlets that have been completely
abandoned’ [Male, 49]). A minority of memories
also captured content from periods prior to or
immediately before the earthquake (n =16, 9%) (e.g.
a participant who had lost his child in the earthquake
reported an intrusion of time spent together the day
before his death, or ‘The last moments before the
earthquake’ [Male, 28]). No significant differences
on PCL-5 scores were found between participants
who reported intrusions of any specific time period
and participants who did not (largest #(37) = —2.01,
p=.052, with participants who reported intrusive
memories of peritraumatic moments reporting higher
PCL-5 scores (M =31.83, SD =13.5) than those who
did not (M =20.33, SD = 19.5)).

Discussion

This is the first study to provide a detailed assessment
of intrusive memories in a sample of survivors who
continue to inhabit the place where catastrophic levels
of destruction and loss of life occurred. More than one
year following the traumatic event, vivid and distres-
sing intrusive memories were reported by more than
a third of the sample. Although the presence (com-
pared to the absence) of intrusive memories was
associated with higher levels of PTSD (Massazza,
Joffe, & Brewin, 2021), memories reported by those

Table 1. Frequency of categories.
Total number of

Frequency among

Category of content memories participants

Sensations and experiences at 52 64% of participants
the time of the earthquake

Material environment and 50 72% of participants
physical objects

Human loss and death 32 59% of participants

Social memories 25 46% of participants

Positive content 10 21% of participants




with and without probable PTSD were similar in their
vividness and level of distress. This confirms findings
on the prevalence and persistence of intrusive mem-
ories following disasters (Cofini et al., 2015; Roncone
et al., 2013), and further suggests that in certain
specific circumstances distressing intrusive memories
are on their own not a reliable marker of PTSD.

A likely explanation for the high prevalence and
long-term persistence of intrusive memories in this
sample is that participants kept living in the same set-
ting where the disaster took place and were confronted
with everyday reminders of the event which could
have functioned as triggers (Hackmann et al., 2004).
The diary entry of one participant confirms this poss-
ible explanation by stating how ‘Passing through the
Corso brings back to mind the chaotic moments of
the morning of the earthquake’ [Male, 32]. Anecdo-
tally, one participant wrote on the back of their
diary how the only days when they did not experience
intrusive memories were when they had left the town
for work and were not confronted with daily material
reminders. Future studies could compare the preva-
lence of intrusive memories in survivors who are relo-
cated post-disaster versus those that remain in situ.

Among participants who completed the diaries, no
significant associations between PTSD symptoms and
the number or characteristics of intrusive memories
were found. Although this may indicate that such
memories are normative, it is also possible that we
captured intrusive memories associated with other
clinical conditions such as depression or prolonged
grief disorder. For example, positive intrusive mem-
ories can occur as part of grief responses (Boelen &
Huntjens, 2008). Intrusive memories have generally
been shown to be transdiagnostic and to have differing
phenomenological characteristics depending on the
associated mental health condition (Brewin, Gregory,
Lipton, & Burgess, 2010). Future studies assessing
intrusive memories naturalistically in community
samples should include a broader assessment of men-
tal health outcomes.

A unique characteristic of this study is that the
entire sample had been exposed to the same traumatic
event, meaning that we could explore the range of
common content. The most frequent category of con-
tent concerned sensations and experiences during the
earthquake. Memories were often dominated by
descriptions of the physical sensations experienced
during the earthquake such as dust, darkness, loud
noises, screams, and shaking. This confirms the highly
sensorial nature of intrusive memories of trauma (Bre-
win et al., 2010). In general, most intrusive memories
covered content that had taken place in the peritrau-
matic phase and participants who experienced intru-
sive memories of peritraumatic moments had higher
rates of PTSD symptoms than those who did not
(although this relationship only approached
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significance with p=.052). This adds to previous
observations that the moments characterized by
higher levels of peritraumatic reactions (e.g. dis-
sociation) are more likely to be experienced as intru-
sions (Massazza, Joffe, & Brewin, 2021), and to
cognitive theories of PTSD highlighting the impor-
tance of memory encoding during the peritraumatic
phase (Brewin et al., 2010). A possible complementary
explanation is that the commonality of intrusive mem-
ories of the earthquake shock was due to the frequency
of earthquake-related triggers such as aftershocks
taking place in the region and participants spending
time in temporary structures with plastic floors that
would remind them of earthquake-related shaking.*

When investigating the timeframe of intrusive
memories, a minority of diary entries (8%) described
intrusions concerning events taking place before the
earthquakes, sometimes immediately before. These
memories are more in line with the warning signal
hypothesis of intrusive memories proposed by Ehlers
et al. (2002). The fact that the earthquake occurred
without warning while most inhabitants were asleep
is likely to account for the small number of these
intrusions. Finally, a minority of memories (11%)
from the post-earthquake phase also intruded. These
included memories of the funerals, memories of life
in the tents in the weeks after the earthquake, aspects
of daily life in a disaster setting such as eating in a
communal canteen, and memories of the current
state of abandonment of the hamlets. This highlights
the prolonged nature of disaster stressors and the
fact that, beyond the traumatic event per se, daily stres-
sors in the recovery phase can also feature as distres-
sing and vivid intrusive memories impacting mental
health (Miller, Fernando, & Berger, 2009).

The second most frequently reported category of
content concerned the material environment and
physical objects. The loss and destruction of familiar
spaces was at least as present in participants’ minds
as the loss and destruction of human lives. The built
environment may have been particularly present in
their memories due to most participants having lost
their homes and being daily exposed to debris of
their town. This finding adds to the growing literature
on the relationship between sense of place and well-
being in the aftermath of disasters (Knez et al., 2018)
and highlights the importance of including consider-
ations around shelter, place attachment, and place
identity within disaster mental health responses.

These findings also provide a further argument for
the need for efficient, respectful, and swift manage-
ment of disaster waste (UN Environment Programme,
2013) and appropriate reconstruction efforts to dimin-
ish the potential triggers for survivors. However, the
topic of debris removal was highly sensitive in the cur-
rent context and characterized by heterogeneous
emotional responses. Anecdotally, while widespread
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discontent was expressed around delays in removing
debris and completing demolitions, debris was often
imbued with contrasting emotions as the pain and
sadness intertwined with the comfort and attachment
to material reminders of a past life and deceased
family members and friends.

A substantial number of memories were social and
many captured interactions taking place during the
peritraumatic phase. The other people included in
these memories were usually members of the commu-
nity in distress (e.g. ‘My neighbour that night was
escaping with wet pajamas because he had peed on
himself because of fear’ [Female, 59]) or close family
members (e.g. “The screams of XXX [partner] on the
phone’ [Female, 31]). These findings confirm that liv-
ing through a disaster is frequently not just about indi-
vidual survival but involves a socially shared
experience (Drury, 2018; Massazza, Brewin, & Joffe,
2021). Additionally, a minority of social memories fea-
tured people that had died during the earthquake
when they were still alive (e.g. ‘XXX [deceased son]
while we were exiting the hospital [day before earth-
quake]’ [Male, 50]), a type of memory characteristic
of a grief-based response (Boelen & Huntjens, 2008).

While the social nature of intrusive memories might
have been heightened in the current sample due to the
small community, the presence of other people is com-
mon across many types of traumas. However, although
the social and interpersonal content of intrusive mem-
ories has received some attention in the context of dis-
orders such as social anxiety (Ashbaugh, Fishman, &
Houle-Johnson, 2019) and bipolar disorder (Gregory,
Brewin, Mansell, & Donaldson, 2010), it has remained
largely unexplored within psychotraumatology. As a
growing number of models stressing the social nature
of trauma emerge (Maercker & Hecker, 2016), future
research should investigate more systematically the
presence or absence of social content within intrusive
memories of traumatic events and its relationship
with post-trauma psychopathology.

The study has several limitations. Firstly, the small
sample size may have impacted the power of our stat-
istical calculations and our results should be replicated
using a larger sample. However, comparisons of dis-
tress and vividness in those with and without probable
PTSD were based on the average of multiple obser-
vations, improving their reliability. Furthermore, we
did not formally validate the PCL-5 measure of
PTSD for our context, although its internal reliability
was high in the current study. The use of a self-report
instrument to assess probable PTSD status represents
a further limitation. Moreover, our study is also lim-
ited by the lack of data on covariates that may have
confounded the relationship between intrusive mem-
ories’ characteristics and PTSD symptoms (e.g. pre-
vious psychiatric history and current mental health
comorbidities).

Additionally, while the use of a diary substantially
reduces the risk of bias in retrospective accounts of
symptoms, it still does not provide real-time monitor-
ing of intrusive memories. Ecological momentary
assessment can address this limitation and has been
used to assess intrusive memories (Chun, 2016;
Kleim et al., 2013) as well as mental health among dis-
aster survivors (Dornbach-Bender et al., 2020). One
additional possible limitation is that the diary itself
and the daily reminders might have worked as triggers
for the intrusive memories, therefore artificially
increasing the number of reported intrusive mem-
ories. However, there is little evidence to date of
measurement reactivity in diary tasks in general
(Barta, Tennen, & Litt, 2012), or specifically in the
context of tracking PTSD symptoms (Naragon-Gai-
ney, Simpson, Moore, Varra, & Kaysen, 2012). Future
research on intrusive memories should assess this risk
more systematically. Furthermore, the need to write
down one’s responses in a diary may have contributed
to short entries and future studies may want to explore
less demanding methods (e.g. using voice recordings
in electronic diaries) or ask participants to provide
as much detail as possible.

A final limitation concerns the degree of compliance
with the diary completion. Diaries are time-intensive
for participants, and this might affect engagement
with the task, especially in a disaster setting where par-
ticipants might have various other priorities. Although
the compliance rate was good, we did notice a slight
downward trend in the reporting of intrusive memories
with time (see Figure 1).” This could indicate diminish-
ing engagement with the task or fatigue, which have
been identified as possible issues in diary studies (Rey-
nolds, Robles, & Repetti, 2016).

The current study tracked spontaneous intrusive
memories using a diary in a sample of survivors
exposed to the same disaster. Intrusive memories
were present in a substantial proportion of survivors
more than one year following the event and were
equally vivid and distressing in participants with and
without probable PTSD. These observations throw
new light on the reality of continuing to inhabit the
scene of a major disaster and suggest the need for
further research to evaluate how recovery, and the
reconstruction process, continue to impact psycholo-
gically on survivors. The findings also raise important
questions about the value of intrusions as a marker of
PTSD under such circumstances.

Notes

1. Sensations and experiences during the earthquake (x
=.81, 95% CI: .71-.91, p<.001); material environ-
ment & objects (k=.91, 95% CI: .86-.98, p <.001);
human loss (x = .96, 95% CI: .88-1.00, p < .001); social
focus (x=.98, 95% CI: .93-1.02, p <.001); positive



content (x=.88, 95% CI: .72-1.04, p <.001); sound-
based memory (x=.98, 95% CI: .92-1.02, p <.001);
shaking (x =.95, 95% CI: .86-1.04, p <.001); smell-
based memories (x =1.00, p <.001); pre-earthquake
content (x=.75, 95% CI: .57-.93, p<.001); peri-
earthquake content (x=.80, 95% CI: .71-.89, p
<.001); post-earthquake content (x=.74, 95% CI:
58-.90, p < .001).

2. We used the outcome of the AeDeS (Agibilita e danno
in emergenza sismica) form to determine the status of
participants’ houses. AeDes forms represent an
assessment conducted by a technical professional on
the compliance with safety standards of a building.
All outcomes below A indicate different degrees of
damage that make the house uninhabitable.

3. When content is inserted in [] it indicates an addition
from the author to clarify the entry.

4. This was consistently noticed as all interview assess-
ments took place in a temporary health facility built
out of containers with plastic floors that would vibrate
when people walked in the structure and participants
often commented on how this physical sensation was
like that experienced during the earthquake.

5. The use of an electronic diary would have allowed for
a more precise understanding of the level of engage-
ment with the diary throughout the 7 days, but the
authors opted for a paper-and-pen diary due to the
proportion of elderly participants who might have
been less familiar with the use of electronic diaries.
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