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A B S T R A C T   

We investigated the effects of evacuation experience on autobiographical memory, sensory-perceptual re-expe-
riencing, emotions, and personal consequentiality of a natural disaster one year after. A total of 601 individuals 
participated, living nearby the area of the largest fire in modern times in Sweden. It was shown that evacuated 
(first-hand experience) compared to not-evacuated (second-hand experience) participants thought and talked 
more about the fire. Evacuated residents also mentally traveled back and re-lived the disaster more; as well as 
saw the fire, heard its sound, smelled it more, and felt more anxious, enraged, and emotionally strong. Moreover, 
evacuated compared to not-evacuated participants estimated that their life and view of the world had changed 
due to the natural disaster. All this suggests that the psychology of dramatically charged events, such as natural 
disasters, differs notably between individuals “being there” and those “hearing the news”, indicating a factual 
flashbulb memory as a result of the first-hand experience.   

1. Introduction 

Newsflashes about alarming and consequential public incidents, 
such as political events and natural disasters, are broadcasted daily, 
entailing social-psychological negative and/or positive aftermaths 
(Brown & Kulik, 1977; Knez et al., 2018; Luminet & Curci, 2009a; 
Schmuck & Vlek, 2003). Negative experiences have been shown to elicit 
emotions of loss and grief, as well as health and well-being problems 
(Evans & Kantrowitz, 2002; Martin, 2015; Oliver-Smith, 1996). Positive 
experiences, on the other hand, relate to the phenomenon of post-
traumatic growth, suggesting that individuals may undergo positive 
changes despite many negative aftereffects (Hefferon et al., 2009; Jo-
seph, 2009; Joseph & Williams, 2005; Tedeschi & Calhoun, 1995). 

Catastrophes also affect the cognition of individuals (Helton et al., 
2011), and they may remember self-related consequential incidents for a 
long time (Schuman & Scott, 1989). Particularly affected is autobio-
graphical memory, which serves as a cognitive basis for the self and 
identity (Brown et al., 2009; Conway, 2005; Knez, 2014). Autobio-
graphical memory is involved in the processes of maintaining personal 

and social bonding, sharing, and continuity in the self-system, as well as 
the processes of directing present and future self-goals and behaviors 
(Bluck et al., 2005; Conway & Pleydell-Pearce, 2000; Conway & Rubin, 
1993; Knez, 2017; Knez et al., 2017; Pillemer, 2003). It enables in-
dividuals to remember and re-experience past self-biographical events 
(Conway & Pleydell-Pearce, 2000), outlined as life chronicles (Brewer, 
1999; Fivush, 2011; Habermas & Bluck, 2000; Tulving, 2002). 

Autobiographical memory, serving the self (Conway, 2005; Knez, 
2014; Neisser, 1988; Pillemer, 2003), organizes self-biographical in-
formation from sensory details to life time periods (Conway & 
Pleydell-Pearce, 2000; Knez, 2006; Williams et al., 2008). In this 
cognitive vocation, the process of mental time travel enables the self to 
re-experience autobiographical information at hand, conveying a 
phenomenological experience of personal ownership (Boyer & Wertsch, 
2009; Fivush et al., 2011; Klein, 2014). As a result, and in James’ 
(1890/1950) terms, we could say that the self involves the psychological 
processes of continuity, coherence, agency, time and self-consciousness 
(Conway et al., 2004; Klein et al., 2004), suggesting that “The I who 
knows me is the same I who knows everything else, and the mental 
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representation of this knowledge is no different, except perhaps in in-
timacy and richness, than the mental representation of anything else I 
know.” (Kihlstrom et al., 2003, p. 69). 

Sensory types of information (Barsalou, 1988; Conway, 2009; Knez, 
2006; Singer, 1995) involved in the autobiographical memory, as a 
cognitive and emotional goal-directed system (Conway, 2009; Conway 
et al., 2004; Conway & Pleydell-Pearce; 2000; Knez, 2014, 2016; Singer 
1995, 2005), pertain to several sensory modalities, such as the visual, 
auditory and olfactory. Sensory information is an integral part of trau-
matic memories that can be a trigger of memories related to traumatic 
events. Regarding non-traumatic memories, Karlsson et al. (2013) found 
that the content of autobiographical memories is related to the modality 
of the retrieval cue. More specifically, the autobiographical memory 
content related to visual, auditory and olfactory retrieval-cues differ, 
whereas the content of multimodally retrieved memories may be 
described as a combination of the visual, auditory and olfactory 
retrieved memories. Other studies have also reported phenomenological 
differences between visually, olfactory and verbally evoked memories. 
Odors evoke more emotional memories and produce a stronger feeling of 
being brought back (Chu & Downes, 2002; Herz & Schooler, 2002; 
Karlsson et al., 2013; Willander & Larsson, 2006, 2007), suggesting an 
interaction between the physical environment and encoding/retrieval of 
events. 

In sum: (1) Sensory information plays a significant role in autobio-
graphical memory recall associated with different, modality-related, 
retrieval cues; and (2) Several interrelated but distinct psychological 
components and processes related to autobiographical memory might 
account for the self (Conway et al., 2004; Klein et al., 2004; Klein & 
Gangi, 2010; Knez, 2017; Knez et al., 2017; Knez and Nordhall, 2017; 
Neisser, 1988; Prebble et al., 2013). 

Flashbulb memory has been suggested as a special category of 
autobiographical memory, which is a type of personal and collective 
remembering of emotionally-charged and surprising events (Brown 
et al., 2009; Brown & Kulik, 1977; Luminet et al., 2004; Pezdek, 2003). 
This type of memory is suggested to be stronger, more enhanced, and 
vivid than other autobiographical memories containing detailed recol-
lections of the incident at hand, such as the environmental context, 
people involved, sensory-perceptual aspects and the precise time of 
hearing the news about the incident (Bohannon, 1988; Conway et al., 
1994; Larsen, 1992). The definition per se and the brand name of this 
type of memory incorporates a photographic metaphor corresponding to 
the mental snapshots of alarming and consequential events frozen in 
time (Brown & Kulik, 1977; Lanciano et al., 2010; but see; Cubelli & 
Della Sala, 2008; Neisser, 2003). 

Most of the flashbulb memory findings have been related to the 
public events broadcasted by the media, such as the assassination, 
resignation, and death of politicians, pop stars, explosion of the Chal-
lenger, and September 9/11 (Brown & Kulik, 1977; Christianson, 1989; 
Conway et al., 1994; Curci et al., 2001; Curci & Luminet, 2009; Demiray 
& Freund, 2015; Denver et al., 2010; Finkenauer et al., 1998; Neisser & 
Harsch, 1992). As a consequence, most of the data obtained have been 
based on memories of second-hand experiences of “hearing the news”, 
thus, not of first-hand experiences of “being there” (Pillemer, 2009). 

Very few studies of flashbulb memories, only two as far as we know, 
have investigated the first-hand experiences of “being there” compared 
to second-hand experiences of “hearing the news”, namely, Neisser et al. 
(1996) and Er (2003). They reported that the former vs. the latter type of 
experience was associated with stronger vivid and consistent memory of 
the target disaster (earthquake in both studies). Respondents with 
second-compared to first-hand experiences were not directly affected by 
the disaster as related to the inconsistencies in memory performance. 
Additionally, both studies indicated that personal involvement and 
consequentiality had a direct impact on the formation of flashbulb 
memory for the disaster event. Based on these findings, and related to 
the main functions of the autobiographical memory, to maintain per-
sonal and social continuity in the self-system and direct present and 

future self-goals and behaviors, Pillemer (2009, pp. 137–138) concluded 
that: “… memories of first-hand experiences are more likely than 
memories of hearing the news to serve a directive function, because 
personal circumstances contain useful information related to future 
well-being. Direct experiences also contribute strongly to a sense of 
personal identity. As a result, memories of salient and important 
first-hand experiences may receive more frequent and purposeful 
rehearsal, which could enhance persistence and consistency.”. 

Despite some criticisms (e.g., that flashbulb memories are not 
stronger, more enhanced, and vivid than other autobiographical mem-
ories) of the status of flashbulb memory as a special category of auto-
biographical memory (Cubelli & Della Sala, 2008; Neisser, 2003; 
Weaver, 1993), research propagating this type of “photographic” 
memory has suggested three prerequisites for the formation of a flash-
bulb memory to occur: (a) novelty and surprise (comprising emotion-
ality); (b) personal consequentiality (importance of the event for the 
individual); and (c) rehearsal (in time extended intra- and interpersonal 
processes of “talking” about the event; that is, personal reflections and 
social sharing), with personal consequentiality and strong emotions as 
the most fundamental predictors (Luminet, 2009; Luminet & Curci, 
2009b). 

1.1. Present study 

On the July 31, 2014, a small forest fire was ignited during forestry 
work in Västmanland County, Sweden (59◦54′N, 16◦09′E). Due to 
human factors and weather the fire spread quickly, turning into the 
largest forest fire in modern times in Sweden. It covered an area of 14 
000 ha (equivalent to almost 20 000 football/soccer fields) and affected 
four municipalities. The fire claimed the life of one forest worker, 
destroyed more than 20 houses, required the evacuation of almost 1200 
people, and forced 4500 to stand-by for urgent evacuation. Twelve days 
after the initial event, on the 11th of August, the fire was finally 
considered to be under control. Reports on some of the psychological 
aftermaths of this disaster have been published, but only related to the 
phenomena of place-identity and well-being issues (Butler et al., 2019; 
Knez et al., 2018). Thus, no memory, emotion, and personal conse-
quentiality data have yet been reported. 

Following the studies presented above, we ascribed first-hand ex-
periences to the evacuated group and second-hand experiences to the 
not-evacuated group of respondents, because the former compared to 
the latter harbored more of the dramatic “being there” involvements (Er, 
2003; Neisser et al., 1996; Pillemer, 2009). All forms of autobiographical 
memories including flashbulb memories were investigated in the study. 

1.1.1. Hypotheses 
To investigate emotional, cognitive and personal consequences of a 

natural disaster in relation to evacuation, we formulated the following 
four hypotheses: 

Hypothesis 1. Previous findings have reported emotional reactions to 
different types of disasters (Conway et al., 2008; Finkenauer et al., 1998; 
Lanciano et al., 2010; Lerner et al., 2003), suggesting strong emotions to 
be one of the fundamental predictors of the flashbulb memory phe-
nomenon (Luminet, 2009; Luminet & Curci, 2009b). Assuming that 
evacuated compared to not-evacuated respondents had more of the 
first-hand experiences we predicted stronger emotional reactions to the 
natural disaster in the former than in the latter group. 

Hypothesis 2. Given that first-hand experiences are emotionally and 
cognitively more directive for the self (Pillemer, 2009), for example, 
enhancing memory performance (Conway, 1995; Conway et al., 2008; 
Er, 2003; Neisser et al., 1996), we predicted a better autobiographical 
memory (processes of reflection, sharing, mental travel, and re-living) of 
the natural disaster in evacuated compared to not-evacuated residents. 

Hypothesis 3. In line with the findings reporting that 
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autobiographical sensory information might aid the self (Conway, 2005; 
Knez et al., 2017; Neisser, 1988; Pillemer, 2003; Willander & Larsson, 
2007; Williams et al., 2008), we predicted that evacuated vs. not evac-
uated participants would show a higher sensory-perceptual re-exper-
iencing (retrieval of visual, auditory and olfactory information) of the 
natural disaster. 

Hypothesis 4. Given that first-hand experiences serve a personal 
directive function and that one of the basic predictors for a flashbulb 
memory is the phenomenon of personal consequentiality (Luminet, 
2009; Luminet & Curci, 2009b), we predicted that evacuated compared 
to not-evacuated residents will estimate that their life and view of the 
world had changed more due to the natural disaster. 

In summary, and in general terms, the four hypotheses predict that 
evacuated compared to not-evacuated participants will show more of a 
factual flashbulb memory, or more of an exceptionally effectual 
encoding, because “efficient encoding of novel information is elemen-
tary for the successful adaptation and adjustment to the environment” 
(Finkenauer et al., 1996, p. 530). In other words, respondents with first- 
hand experiences will report stronger emotional reactions (Hypothesis 
1), better autobiographical performance (Hypothesis 2), more of the 
sensory re-experiencing (Hypothesis 3) and personal consequentiality 
(Hypothesis 4) of the natural disaster than respondents with second- 
hand experiences. 

2. Methods 

2.1. Sample 

A total of 2264 households randomly identified from a population 
register and living nearby the disaster area were sent a survey, one year 
after the fire. This was done because psychological impacts of natural 
disaster on inhabitants living nearby the disaster area have been re-
ported by previous research (Ruiz & Hernandez; 2014; Shavit et al., 
2013; Weinstein et al., 2000). Thus, the survey was not sent to a 
randomly identified sample across the four municipalities involved, but 
to randomly identified individuals that were first and foremost affected 
by the fire (see also Knez et al., 2018). 

The survey was conducted in accordance with APA’s (American 
Psychological Association) ethics code. Accordingly, participants were 
informed about: (a) the objectives of this research; (b) their right to 
withdraw their participation at any time without any consequences; (c) 
how long it would take to complete the questionnaire, and information 
about the types of questions involved; (d) confidentiality; (e) there not 
being any financial compensation for participation; and (f) whom to 
contact with any questions related to the research project and survey. 
Their consent to participate was indicated by the return of the completed 
survey. The study received ethical approval; decision Nr 2015/7 (ethics 
application 2015/485), from the Ethics committee of Lund University, 
Sweden. 

A total of 656 (29%) replies were obtained, of which 48.4% were 
women and 51.6% men, distributed across seven age groups, i.e. 18-25 
(3%), 26–35 (5.6%), 36–45 (10.2%), 46–55 (15%), 56–65 (26.4%), 
66–75 (28.9%), and 76–85 (10.9%). The power analysis was conducted 
with SPSS 27. The estimation was based on extracting parameters from 
previous work, which are reported in this paper (for an overview see e. 
g., Murphy et al., 2009). The sample size estimation indicated that n =
321 participants were needed for a power of .80 and α = 0.05. In this 
article we report data on: (a) Emotional reactions for the first hours of 
the natural disaster and one year after; (b) Autobiographical memory 
one year after; (c) Sensory-perceptual re-experiencing one year after; (d) 
Perceived personal importance/consequentiality of the catastrophe one 
year after. In total, 601 subjects, who answered the 
evacuated/not-evacuated question, participated in this study, catego-
rized as evacuated (N = 182) or not-evacuated (N = 419). The evacuated 
group comprised individuals that were evacuated and those that were 

told to stand-by for urgent evacuation. 

2.2. Measures 

2.2.1. Emotions 
Respondents were asked to estimate how they felt during the first 

hours of the disaster and one year after. This was done using a 7-point 
scale, ranging from 1 (completely disagree) to 7 (completely agree), 
related to thirteen emotional reactions/questions, “How did you feel 
during the first hours after learning the news about the disaster 
(respectively “When I think about the disaster today, I feel”): Angry; Sad; 
Confused; Frightened; Vulnerable; Strong; Indifferent; Desire to fight 
back; Hatred; Outrage; Helpless; A need to give help; and Distracted” 
(Conway et al., 2008). Cronbach alpha was .88. 

2.2.2. Autobiographical memory 
This included four statements measuring four autobiographical 

memory processes of reflection, sharing, mental travel, and re-living 
(Klein, 2013; Klein et al., 2004; Knez, 2014, 2017; Suddendorf & Cor-
ballis, 2007; Sutin & Robins, 2007), with a Cronbach alpha of .91. Re-
spondents responded to the statement, “When I think about the disaster 
today I often: reflect on it, talk about it (sharing), can in my thoughts 
mentally travel back to the disaster, and re-live it”. Responses were 
made on a 7-point scale, ranging from 1 (completely disagree) to 7 
(completely agree). 

2.2.3. Sensory-perceptual Re-experiencing 
Participants were asked to estimate their sensory-related visual, 

auditory, and olfactory re-experiencing of the fire (Knez et al., 2017), on 
a 7-point scale ranging from 1 (completely disagree) to 7 (completely 
agree). These scales were related to the statements “When I think about 
the fire I can still: see it, hear it, and smell it”. Cronbach alpha was .86. 

2.2.4. Personal consequentiality 
This was measured by two questions: “My life has changed because 

of the fire?” and “My view of the world has changed because of the fire?” 
(Conway et al., 2008) on a 7-point scale, ranging from 1 (completely 
disagree) to 7 (completely agree), with a Cronbach alpha of .77. 

2.3. Design and analyses 

A non-equivalent, comparison-group, quasi-experimental design 
(McGuigan, 1983) was used with one independent between-subject 
variable (evacuated vs. not-evacuated). Given that all measures 
comprised several scales, a MANOVA was used for each one of the 
dependent variables. An “amplifier” (Field, 2013) role of evacuation 
experience (moderator) was addressed using the plug-in PROCESS 
(Hayes, 2013) developed for IBM SPSS Statistics. See Fig. 1 a-d for the 
tested evacuation moderator effects. 

Finally we assumed that data for the first hours of the natural disaster 
were not subjected to memory errors because self-reported data from a 
correctly recalled event, including a dated relevant situation, are firm 
data (Gutek, 1978; Loftus & Marburger, 1983). 

3. Results 

3.1. Emotions evoked by natural disaster 

To determine whether correlations among the emotional responses 
(Angry; Sad; Confused; Frightened; Vulnerable; Strong; Indifferent; 
Desire to fight back; Hatred; Outrage; Helpless; A need to give help; and 
Distracted) were sufficiently strong to justify a factor analysis, Kaiser’s 
(1974) measure of sampling adequacy (homogeneity level) and Bar-
tletts’ (1954) test of sphericity (that correlations in a correlation matrix 
are zero; i.e., that all diagonals are one and all off-diagonals are zero) 
were computed. Homogeneity level statistics showed values of 0.81 
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(emotional reactions for the first hours of catastrophe) and 0.82 (pre-
sent, one year after, emotional reactions). They are, therefore, above the 
value of 0.06 needed for a good factor analysis (Tabachnick & Fidell, 
1989). In addition, values of sphericity statistics were large (p < .001). 
All this suggested that we could proceed with the factor analysis. 

Exploratory factor analyses, with principal component extraction 
and varimax rotation for different emotional responses, for the first 
hours of catastrophe and one year after were computed. As can be seen 
in Table 1A/B, both analyses suggested a three-factor solution involving 
emotions of “anxiety”, “rage”, and “emotional strength”; these catego-
rizations were made in line with Conway et al. (2008). 

In addition, t-tests showed that the intensity of anxiety and rage 
decreased significantly between encoding (first hours of catastrophe) 
and retrieval (one year after), t(528) = 25.27, p < .001 (at encoding M 
= 4.4, SD = 1.72 vs. at retrieval M = 2.81, SD = 1.53) and t(500) =

11.40, p < .001 (at encoding M = 2.78, SD = 1.81 vs. at retrieval M =
2.09, SD = 1.52); but not for emotional strength (p = .21; at encoding M 
= 3.92, SD = 1.58 vs. at retrieval M = 3.85 SD = 1.69). Firstly, this 
indicates that the emotionally charged event of a natural disaster was 
emotionally more intense at encoding (first hours) than on retrieval one 
year after; secondly, that all three emotions of anxiety, rage and 
emotional strength were extracted at both occasions and are thereby 
part of the autobiographical memory in people living nearby the disaster 
area. Thirdly, the intensity of emotional strength was shown to be 
constant between encoding (first hours of catastrophe) and retrieval 
(one year after). 

Furthermore, a MANOVA showed, Wilks’s λ = 0.96 (3, 512) = 7.44, 
p < .001, η2 = 0.04, that those evacuated felt more anxious (p < .001), 
enraged (p < .001), and emotionally strong (p < .001) one year after the 
disaster than not-evacuated participants (see Fig. 2). 

In addition, and as can be seen in Fig. 2, all respondents felt more 
emotionally strong than anxious and enraged one year after, 
Greenhouse-Geisser, F(2,875) = 496.14, p < .001 η2 = 0.33 (anxiety M 
= 2.68, SD = 1.41; rage M = 2.07, SD = 1.48; strength M = 3.84, SD =
1.69). 

3.2. Memories for natural disaster 

A MANOVA showed, Wilks’s λ = 0.94 (4, 514) = 7.65, p < .001, η2 =

0.06, that one year after the disaster, evacuated compared to not- 

Fig. 1. The tested moderator effects of evacuation (a–d).  

Table 1 
The two factor analyses and their respective three-factor solutions (with factor 
loadings) for the emotional responses at (A) encoding (first hours of disaster) 
and (B) at retrieval (one year after the disaster), including mean and standard 
deviation statistics.  

Emotions M SD Anxiety Rage Strength 

Factor analysis A      
(first hours of disaster)      
Sad 5.23 1.98 .599   
Confused 4.32 2.19 .788   
Frightened 4.52 2.16 .852   
Vulnerable 4.52 2.17 .830   
Helpless 4.53 2.26 .681   
Distracted 3.39 1.99 .562   
Angry 3.93 2.31  .715  
Hatred 2.13 1.74  .888  
Outrage 2.17 1.79  .890  
Strong 3.23 1.79   .653 
Desire to fight back 4.19 2.02   .823 
A need to give help 4.34 1.87   .815 

Factor analysis B      
(one year after the disaster)      
Sad 3.98 2.17 .563   
Confused 2.03 1.56 .752   
Frightened 2.18 1.67 .827   
Vulnerable 3.07 2.04 .773   
Helpless 2.87 2.04 .650   
Distracted 2.01 1.41 .622   
Angry 2.89 2.08  .721  
Hatred 1.69 1.36  .890  
Outrage 1.68 1.44  .878  
Strong 3.91 1.98   .786 
Desire to fight back 3.59 1.96   .840 
A need to give help 4.05 1.89   .825  

Fig. 2. Emotions (anxiety, rage, and emotional strength) in evacuated vs. not- 
evacuated one year after the disaster (error bars indicate 1 SD). 
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evacuated residents thought (reflection, p < .001) and talked more 
(sharing, p < .001) about the fire. They also mentally traveled back (p <
.001) and re-lived (p < .001) the disaster more (see Fig. 3). 

3.3. Sensory-perceptual re-experiencing of a natural disaster 

As shown in Fig. 4, those evacuated saw the fire (p < .001), heard its 
sound (p < .001), and smelled (p < .001) it more one year after than not- 
evacuated participants, Wilks’s λ = 0.94 (3, 534) = 10.54, p < .001, η2 

= 0.06. 

3.4. Personal consequentiality of a natural disaster 

A MANOVA showed, Wilks’s λ = 0.94 (2, 515) = 16.79, p < .001, η2 

= 0.06, that evacuated compared to not-evacuated participants felt 
more that their life (p < .001) and view of the world (p < .001) had 
changed due to the natural disaster (see Fig. 5). 

3.5. Evacuation as moderator in consequentiality → memory and 
consequentiality → sensory-perceptual re-experiencing relationships 

Given the results reported above, a moderator analysis [PROCESS, 
developed by Andrew F. Hayes (2013) for IBM SPSS], was performed to 
check for the moderator type of influence of evacuation experience on 
the relationships between Consequentiality → Memory and Conse-
quentiality → Sensory-perceptual Re-experiencing. As can be seen in 
Table 2/Model 1 (see interaction effect statistics), evacuation was shown 
to amplify significantly the relationship between personal consequen-
tiality and autobiographical memory. Evacuation did not, however, in-
fluence the link between personal consequentiality and 
sensory-perceptual re-experiencing (p = .64). In addition, all re-
gressions were significant: (1) personal consequentiality → autobio-
graphical memory (p = .00); (2) personal consequentiality → 
sensory-perceptual re-experiencing (p = .00); (3) evacuation → auto-
biographical memory (p = .00); and (4) evacuation → 
sensory-perceptual re-experiencing (p = .01). The latter (points 3 and 4) 
confirms the MANOVA results reported above. 

3.6. Evacuation as moderator in emotions → memory and emotions → 
sensory-perceptual re-experiencing relationships 

In line with the above, we also tested for the moderator effects of 
evacuation experience on the relationships between Emotions → 

Fig. 3. Autobiographical memory (reflection, sharing, mental travel, and re-living) in evacuated vs. not-evacuated one year after the disaster (error bars indicate 
1 SD). 

Fig. 4. Sensory-perceptual re-experiencing (retrieval of visual, auditory and 
olfactory information) in evacuated vs. not-evacuated one year after the 
disaster (error bars indicate 1 SD). 

Fig. 5. Personal consequentiality (“My life has changed because of the fire?” 
and “My view of the world has changed because of the fire?”) in evacuated vs. 
not-evacuated one year after the disaster (error bars indicate 1 SD). 
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Memory and Emotions → Sensory-perceptual Re-experiencing. As can be 
seen in Table 2/Model 2 (see interaction effect statistics), evacuation 
was shown to amplify significantly the relationship between anxiety and 
autobiographical memory, but not between anxiety and sensory- 
perceptual re-experiencing (p = .65). Relationships between rage and 
emotional strength respectively, with autobiographical memory and 
sensory-perceptual re-experiencing respectively, were not significant (p 
> .05). In addition, all regressions between emotions/evacuation and 
autobiographical memory/sensory-perceptual re-experiencing were 
significant (p < = .001); thus, confirming MANOVA results reported 
above. 

4. Discussion 

The general aim was to investigate the role of first- (evacuated) 
compared to second-hand (not-evacuated) experience of a natural 
disaster, suggesting that evacuated compared to not-evacuated partici-
pants would show more of a factual flashbulb memory, or more of an 
especially efficient encoding, serving a directive role for the self in an 
efficacious adaptation and adjustment to a novel environment (Conway, 
1995; Finkenauer et al., 1998; Knez, 2014; Knez & Eliasson, 2017; Knez 
et al., 2018b, 2020; Pillemer, 2009). In line with this reasoning, we 
hypothesized that respondents with first-compared to second-hand 
experience would report stronger emotional reactions (Hypothesis 1), 
better autobiographical performance (Hypothesis 2), and more of the 
sensory re-experiencing (Hypothesis 3) and personal consequentiality 
(Hypothesis 4) of the natural disaster. 

Hypothesis 1 was supported and it was shown that feelings of, above 
all, anxiety, rage and emotional strength were present in both the first 
hours of the catastrophe and one year after, indicating that these, 
compared to other emotional responses, played more of a directive role 
for the self, and were thereby merged in the autobiographical memory of 
people living nearby the natural disaster area. These emotions were also 
shown to be more intense at the time of the fire (i.e. at encoding) than on 
retrieval one year after. All this is in line with previous research 
reporting emotional reactions to different types of catastrophe (Conway 
et al., 2008; Finkenauer et al., 1998; Lanciano et al., 2010; Lerner et al., 
2001), suggesting strong emotions to be one of the central predictors of 
efficient encoding and flashbulb memory (Conway et al., 1994; Finke-
nauer et al., 1998; Luminet, 2009; Luminet & Curci, 2009b). Addition-
ally, and in line with Hypothesis 1, evacuated compared to 
not-evacuated residents were shown to feel more anxious, enraged, 
and emotionally strong one year after. This is a tentative indication that 
first-compared to second-hand emotional experience may play a stron-
ger directive role for the self (Pillemer, 2009) in adapting to a dramat-
ically charged event of a natural disaster (Finkenauer et al., 1998). 

In line with Hypothesis 2, and corresponding with previous findings 

(Conway, 1995; Er, 2003; Neisser et al., 1996; Pillemer, 2009), re-
spondents with first vs. second-hand experience were shown to perform 
better in autobiographical memory tasks. More precisely, they reflected 
upon and talked more about the catastrophe one year after than re-
spondents with second-hand experience. They also mentally re-lived and 
traveled back more to the event. Thus, “memories of salient and 
important first hand experiences may receive more frequent and pur-
poseful rehearsal, which could enhance persistence and consistency” 
(Pillemer, 2009, p. 138), leading to an especially effective recall of 
autobiographical information (Conway, 1995). 

Given that autobiographical sensory information might likewise aid 
the self (Conway, 2005; Knez et al., 2017; Neisser, 1988; Pillemer, 2003; 
Willander & Larsson, 2007; Williams et al., 2008), we predicted that first 
compared to second-hand experience would indicate more of a 
sensory-perceptual re-experiencing (Hypothesis 3). In agreement with 
this, evacuated respondents saw the fire, heard its sound, and smelled it 
more one year after than respondents with second-hand experience. 
Corresponding to previous findings (Chu & Downes, 2000; Koppel & 
Berntsen, 2015; Willander et al., 2015; Willander & Larsson, 2006, 
2007), this displays the importance of sensory information in autobio-
graphical memory recall serving the self (Knez et al., 2017; Williams 
et al., 2008). It may be suggested that the degree of vividness could drive 
mental time travel. Thus, it is interesting to note that the evacuated 
individuals both experienced more sensory details (vividness) and 
mental time travel compared to the non-evacuated individuals who 
experienced both lower levels of sensory details and mental time travel. 
Our results also support the notion that sensory re-experience is an in-
tegral part of traumatic memories. 

The phenomenon of personal consequentiality (importance of the 
event for the individual) is one of the fundamental predictors of flash-
bulb memory (Luminet, 2009; Luminet & Curci, 2009b). Given this, we 
predicted that respondents with first compared to second-hand experi-
ence would estimate that their life and view of the world might have 
changed more due to the natural disaster (Hypothesis 4). Consistent 
with this, evacuated compared to respondents with second-hand expe-
rience estimated to a higher degree that their life and view of the world 
had changed due to the catastrophe, suggesting that a dramatically 
charged event of this kind might be evaluated in terms of personal 
importance and consequentiality as suggested by flashbulb memory 
research (Brown & Kulik, 1997; Conway, 1995). In addition, this finding 
is in line with the phenomenon of posttraumatic growth, that in-
dividuals, despite largely negative aftereffects might subsequently un-
dergo positive changes in their lives (Hefferon et al., 2009; Joseph, 
2009; Joseph & Williams, 2005; Tedeschi & Calhoun, 1995). 

Signifying the importance of first-, “being there”, compared to 
second-hand, “hearing the news”, experience of a dramatically charged 
event, we found that the former type of experience also played a 
moderator role in the relationships between: (a) anxiety and autobio-
graphical memory, and (b) personal consequentiality and autobio-
graphical memory. Accordingly, the first-hand experience was shown to 
amplify (Field, 2013) the basic psychological conditions (strong emotion 
and personal importance) needed for a flashbulb memory to develop 
(Brown & Kulik, 1977; Conway, 1995; Luminet, 2009; Luminet & Curci, 
2009b). In view of this and the above discussion, we conclude with a 
question: Does first-compared to second-hand experience (Er, 2003; 
Neisser et al., 1996; Pillemer, 2009) of an emotionally charged event 
bring forth a special category of autobiographical memory (a factual 
flashbulb memory) or an especially efficient memory, aiding the self in 
its goal-directed adjustments to a novel situation and a changing 
environment? 

For the time being, our conclusion is: Flash or not (Cubelli & Della 
Sala, 2008; McCloskey et al., 1988; Muzzulini et al., 2020), the psy-
chology of dramatically charged events such as natural disasters differ 
notably between individuals “being there” and those “hearing the 
news”. 

Table 2 
Moderator-analysis statistics (including confidence intervals LLCI and ULCI) for 
two models. Model 1, the relations between consequentiality (CON) and auto-
biographical memory including evacuation (E) as moderator, and interaction 
effect (INT) of consequentiality X evacuation as a measure of the moderator 
impact. Model 2, the relations between anxiety (ANX) and autobiographical 
memory including evacuation (E) as moderator, and interaction effect (INT) of 
anxiety X evacuation as a measure of the moderator impact.  

Model b se t p LLCI ULCI 

Model 1       
CON .51 .05 10.05 <.001 .41 .61 
E .43 .14 3.00 <.001 .15 .70 
INT .14 .06 2.20 .03 .01 .26 

Model 2       
ANX .48 .06 7.92 <.001 .36 .59 
E .72 .15 4.88 <.001 .43 1.00 
INT .19 .08 2.35 .02 .03 .34         
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4.1. Limitations 

The non-equivalent comparison-group quasi-experimental design 
(McGuigan, 1983) used in this study might be considered to be weaker 
because it lacks random subject assignment (Liebert & Liebert, 1995). 
However, our respondents were randomly identified/recruited from a 
population register, and, according to Campbell and Stanley (1963, p. 
34; see also Shadish et al., 2002), there are “many natural social settings 
in which the researcher can introduce something like experimental 
design … even though the researcher lacks full control over the sched-
uling of experimental stimuli”. Consistent with this, and in line with 
some previous research (e.g., Gunnarsson et al., 2017; Hedblom et al., 
2017; Knez, Ode Sang, et al., 2018; Knez & Thorsson, 2006, 2008; Ode 
Sang et al., 2016), a quasi-experimental design has been used despite the 
lack of an unambiguous causal interpretation. 

4.2. Practical implications 

According to Alexander (2002), disaster management comprises four 
stages, i.e. mitigation, preparedness, response, and recovery. In line with 
previous research, we have shown that a natural disaster affects people’s 
cognitive and emotional processes, and their personal consequentiality 
for a long time (Evans & Kantrowitz, 2002; Helton et al., 2011; Martin, 
2015; Oliver-Smith, 1996; Schuman & Scott, 1989). This provides the 
evacuated individuals especially, with the first-hand experience of the 
natural disaster (Shavit et al., 2013; Weinstein et al., 2000). In conse-
quence, and as a part of mitigation and preparedness phases, evacuation 
of persons “being there” must be planned in detail, catering for both 
their practical and psychological needs (Hong et al., 2019; Silver & 
Grek-Martin, 2015). Given that the management stages of response and 
recovery occur after a disaster, our results suggest that disaster man-
agement must not only plan for a short-term rescue, e.g. saving human 
lives, but also for a long-time psychological recovery of the evacuated 
(first-hand experience) individuals (Shaw, 2006; Vallianou et al., 2020). 
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