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Abstract

The present study aims to analyse the effect of the passage of time on the
phenomenological characteristics of the memory of a traumatic event of social relevance.
The terrorist attack that took place in Barcelona (Spain) in August 2017 was taken as the
traumatic event. A priori, this event meets the criteria to produce a flashbulb memory
(level of surprise, consequentiality and emotional activation). A total of 364 memories
from different individuals (78% women and a mean age of 20 years) were studied at five
different time points, between September 2017 and December 2018, using the
CCFRA/PQAM questionnaire. The results show that the memories only comply with the
characteristics usually associated with flashbulb memories in the medium term (about 7
months after the immediately and are lost just over a year after the event. Therefore, the
passage of time seems to have a great influence on the characteristics of memories of
violent events, such as terrorist attacks. However, this influence may depend more on the
relevance given to the event than on the elapsed time, as it is the relevance that determines
the number of subsequent recalls, influencing the maintenance of the memory.
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Introduction

In recent years, a wave of terrorist attacks has affected different countries throughout the
world. Some of the recent attacks have marked a milestone in the individual and
collective memory of the people who live in the places where they have occurred and in
their history. Many of these events have had significance throughout the world, like for
example the attacks during 1972 Summer Olympics in Munich, or the attacks against the
World Trade Center on September 11th 2001. It seems difficult to forget the attacks in
New York, Casablanca, Bogota, Bali, Jakarta, Baghdad, Istanbul, Mumbai, London, Paris
or Madrid. Generations of Europeans will probably never forget the attacks in the London
underground, the London Bridge, Westminster and the Manchester Arena in Great
Britain; in France, those of the Sala Bataclan, at the editorial of the magazine Charlie
Hebdo, at the Christmas market in Strasbourg, and those of Nice; the attacks at Brussels
airport in Belgium; the mass shooting in Munich and the attacks of the Christmas market
in Berlin in Germany; and in Spain those of the trains in Madrid, and the attacks at Las
Ramblas in Barcelona. Many people died in these attacks and many others were injured.
All of us remember the television images of the dead and wounded, the destruction, the
ambulances, the police and military armed, the panic. . .and many of the things that
occurred after (police checks, deserted streets, tributes to the victims, etc.). In these cases,
mass media gave rise to a mediatised memory (O’Connor, 2019). The autobiographical
memories of these events will be vivid and accessible. In the collective memory, these
events will be unforgettable for several generations even when decades have passed since
they occurred. Both individual and collective memories of these events will be reinforced
by their historical significance and by mass and social media. So, it can be distinguished
between two types of historical memories: autobiographical memories about lived
historical events, and collective memories about those same events. There are many
parallels between collective memory and individual (autobiographical) memory, the



latter being the bricks with which the former is built. Collective memory is constructed
from different types of sources, among which the testimonies of people who have
experienced historical events in the first or third person play a preferential role. So,
collective memories arise from more than the sum of individual memories, in a kind of
synergy involving a large number of factors. Much of what a society (person) is, it is
determined by its history. The mechanisms to create and maintain the memories about
these types of events may be of interest for psychotherapists, sociologists and historians.
As time passes, autobiographical memories will be recoded and reprocessed as a result
of multiple, voluntary or involuntary, recalls and subsequent information that affects the
quality and characteristics of the memory of the event (Curci and Luminet, 2006, 2009;
Finkenauer et al., 1998). In this way, two different types of information have been of
interest, the memory of the witnessed events and the memory of the contextual
circumstances surrounding those events (Curci and Luminet, 2006; Manzanero et al.,
2015).

Event Memories (EM) are mental representations of scenes remembered as unique
occurrences (Rubin and Umanath, 2015), which can have special characteristics when
they represent individually or socially relevant emotional events (Pezdek, 2003). When
the event has a negative valence and affects a collective (such as in the case of natural
disasters, terrorist attacks, etc.), the memories generated are characterized by being
durable and accessible over time (Conway et al., 1994), remaining in the collective
memory of the society where they occur.

Flashbulb Memories (FBM) are a type of autobiographical memory about the personal
context in which an event was witnessed from which important consequences are derived
and which has great emotional impact. Its main characteristic is that the moment and the
circumstances surrounding this event are remembered in a particularly clear, vivid, and
detailed way and are accompanied by the feeling of being stable and accurate over time
(Hirst and Phelps, 2016; Talarico and Rubin, 2003).

Brown and Kulik (1977) proposed the existence of a special mechanism responsible
for FBM. Numerous studies have shown the relationship between the frequency with
which information has been recovered and the generation of this type of memories (Bohn
and Berntsen, 2007; Conway et al., 1994; Curci and Luminet, 2006, 2009; Finkenauer et
al., 1998; Talarico and Rubin, 2003, 2007; Tinti et al., 2014). In general, EM and FBM
are reinforced by information from exposure to the media (Curci and Luminet, 2006;
Pillemer, 2003) and conversations held in our environment (Roehm, 2016; Tinti et al.,
2014). Smith et al. (2003), taking the 11S attacks as a reference, performed a study that
showed that the EM was not immune to subsequent reconstructions and only 65% of the
personal information provided at 6 months coincided with the information recalled 1
week after the event. Autobiographical details increased dramatically, suggesting the
influence of reconstructive processes over that time.

FBM formation

Several theoretical proposals have tried to explain FBMs. According to the emotional-
integrative model (Finkenauer et al., 1998), the formation and maintenance of this type
of memory is influenced by the level of emotion associated with the event and by the
frequency of information recall. The assessment of the event is directly mediated by the
effect generated by the surprise factor and by the emotional state it provokes. The
memory, in addition, is influenced by mental rumination, the tendency to share the
memory socially and the monitoring of the information provided by mass media.
Finkenauer et al. (1998) postulated that the greater the emotional impact of the event, the
greater the number of recalls we will make (mental rumination, talking about the event,



following the media . . .). In this way, multiple recovery could produce an effect of
hypermnesia (Payne, 1987). Although, it might seem that high emotional involvement
could be related to amnesia (or repressed memories), what are known about memory
indicates that this is not the case (Manzanero and Palomo, 2020; Patihis et al., 2018).

Different studies have supported the hypothesis about emotional-integrative model.
Curci and Luminet (2009), taking as reference the death of President Mitterrand (France),
conducted a study that confirmed the existence of two ways to develop a vivid memory:
one is related to the effect of emotion (emotional state) and the other is related to the
influence of subsequent recalls (reconstructive processes). Therefore, the emotion
associated with the event and the number of times the information is recalled influence
the strength and duration of the FBM. Along this line, Tinti et al. (2014) found that the
number of times we talk about an event is a necessary factor for the maintenance of a
vivid memory and that FBMs could only be maintained after thinking and discussing with
others about the event experienced. In addition, Roehm (2016), after carrying out a study
with the purpose of evaluating the maintenance of the vividness of a memory, found that
the greater vividness of a memory over time correlated with the number of times that
such memory had been spoken about. Manzanero et al. (2020) analysed the
characteristics of the memories of the bombings of the summer of 2014 in the Gaza Strip
by comparing them with those of memories of positive events, and found that the
memories of the traumatic events were more sensory, vivid, detailed and emotionally
more intense than those of positive events. They were also associated with more recurring
thoughts, although with less flashbacks, they were talked about more and more
subsequent events related to the traumatic event were remembered.

In sum, according to this emotional-integrative model, the novelty of the event causes
a surprise reaction that affects the formation of a vivid memory. The level of surprise,
together with the relevance of the event for the person and the attitude adopted determine
the emotional intensity experienced. However, it has not always been possible to show
the relationship between surprise and the generation of FBM (Coluccia et al., 2010; Kraha
etal., 2014).

Subsequently, Er (2003) proposed a second theory through the importance-driven
emotional reactions model, according to which the relevance of the event (the personal
or social consequences it may have for the person involved) determines the intensity of
the emotional reaction, which is a fundamental factor in the formation and maintenance
of a vivid memory. The more relevant an event is and the greater the emotional reaction
it causes, the more accurate and detailed its memory is. The emotional activation is
different depending on the consequences that we think the event may have. The relevance
granted causes intense emotional reactions that, when shared with others, reinforce the
memory trace and cause the formation of FBM. Curci et al. (2015) conducted a study on
FBM, taking as reference the resignation of Pope Benedict XVI (ltaly). The results
showed that when a person considers that a public event has great personal consequences
or consequences to his/her environment, the person tends to maintain a vivid and
consistent memory of the event. Similarly, recent research shows that the events that
contribute to the configuration of social identity tend, more likely, to generate FBM
(Luminet and Curci, 2009; Talarico et al., 2019). In this direction, several studies have
also shown how the age of the participants affects the generation of FBM, as younger
people have less ability to assess the consequences or relevance of the events (Denver et
al., 2010; Vallet et al., 2017).



The passage of time

One way to study the evolution of the memory over time is by using the test-retest
technique, which allows assessing the consistency between two descriptions, one given
immediately after the event takes place and the other after a certain interval of time has
elapsed. Most studies use a time interval of 1 year (Conway et al., 1994; Curci et al.,
2001; Smith et al., 2003; Talarico and Rubin, 2003; Tekcan et al., 2003) and 3 years
(Hornstein et al., 2003; Neisser and Harsch, 1992; Tekcan et al., 2003). The data show
that EM is not resistant to distortion or inconsistency as time passes (Curci et al., 2001),
although confidence of the memory remains high (Neisser and Harsch, 1992; Talarico
and Rubin, 2003). A recent study by Krackow et al. (2019), with shorter time intervals,
found that EMs decline after a period of between 3 and 5 months.

Shapiro (2006) carried out a study on the memory of the 11S attacks in New York with
the objective of analysing the effects of the retention interval and the successive recalls
on memory, after 2 years had lapsed. The memory was evaluated after 11 weeks, after 1
year and after 2 years had lapsed. The results showed a turning point 1 year after the event
occurred: retention improved at 11 weeks and 2 years, but at 1 year it worsened.
According to these authors, the memories of this event were affected differently by the
recalls and the retention interval.

The present research aims to analyse the effect of the passage of time on the memory
of a traumatic event of social relevance and study its possible influence on the
phenomenological characteristics of that memory. It is expected that the retention interval
will affect the maintenance of this memory and the genesis of a FBM (accessible, vivid,
emotional and high confidence) as a result of the multiple recalls and recoding.

Method

Participants

The participants were 364 university students, 284 women (78%), with a mean age of
20.71 years (SD = 4.75) and 80 men (22%), with a mean age of 20.59 years (SD = 2.11).
No statistically significant gender differences were observed across the age variable,
t(362) = 0.225; p = .822. The criteria to participate in the study stated that participants
had to be in Spain during August 2017 and had to have knowledge of the event.

Instruments
The Phenomenological Questionnaire on Autobiographical Memory (CCFRA/PQAM-
31) was used to evaluate the participants’ memories (see Appendix). This questionnaire
allows to explore the phenomenological characteristics of memory on a Likert-type scale
ranging between 1 and 7. At one extreme there is a category, for example ‘My feelings
were very negative ‘(1), at the other extreme is ‘My feelings were very positive’ (7). In
all the dimensions evaluated, we would find a central point (the cutoff point of this Likert-
type scale is 4), which can be considered neutral between the two poles that gather the
extreme categories of each item. In other words, four would indicate that it is not very
negative and not very positive. Therefore, the central tendency of the scores would
indicate that the subject would not have a disposition to orient himself towards either of
the two extreme aspects in relation to that particular characteristic. The further the answer
moves away from the central tendency, the more it positions itself towards one of the two
categories proposed for that item. Note that each item measure different aspects and,
therefore, the labels corresponding to these extreme values are also different.

The dimensions evaluated were: Quality of the memory (degree of detail, vividness,
fragmentation, comprehension, definition, complexity, recovery perspective, doubts,



visual information, colour, sound, smell, touch, taste,); Associated emotions
(implications, intensity of feelings, valence, relevance, feelings during the event and now,
thoughts during the event); and Accessibility (recall effort, forgetting details,
reviviscence, remembering previous and subsequent events, thinking and talking about
the event). Items 8 and 29, about where and when the event occurred, have not been
accounted for, because these specific data were provided in the instructions as an
indication of recovery (Barcelona attacks of August 2017). Item 28 was not considered
in these analyses because, in this group of participants, their index of discrimination was
very poor (.015).

The reliability coefficients, using Cronbach’s alpha, were .88 for the 28 items
evaluated in this study, and .84, .81 and .74 for each of the dimensions of memory quality,
associated emotions and accessibility, measured with 14, 7 and 7 items, respectively.
Therefore, according to George and Mallery’s (2003) classification, the internal
consistency indexes of the questionnaire were good.

Procedure

The terrorist attack that took place in Barcelona (Spain) on August 17, 2017 has been
used as a reference. In this event, there was a vehicle-ramming attack. The vehicle
travelled 530m, causing the death of 16 people and wounding 130. The event caused
great impact on the Spanish population, acquiring international relevance and had
important consequences, which, a priori, meet the requirements that usually give rise to
a FBM.

To evaluate the phenomenological characteristics of the memory of these events, all
participants were asked to remember it and then perform the CCFRA/PQAM
questionnaire anonymously, asking them to only state their age and sex. Participants were
given the following instructions when asked to answer the questionnaire: Do you
remember the Barcelona attacks a few months ago? Could you answer a questionnaire
about the characteristics of that memory? Then, participants were given the questionnaire
that included an informed consent. All participants collaborated with the research
voluntarily and without any type of benefit.

The questionnaires were collected at five different time points:

* September 2017: 93 participants
« January 2018: 62 participants

» March 2018: 36 participants

« September 2018: 101 participants
» December 2018: 72 participants

A between-subject design was used to avoid the effect of learning and multiple recall.
If the same subjects had been asked to provide the data at five different time points, such
as in a longitudinal study, we would not know if the effect found could be due to the
passage of time or to the second or subsequent time they perform the questionnaire. One
of the effects that this design tried to avoid is the hypermnesia produced by the induced
multiple retrieval, and the subsequent effects that this could cause. For this reason,
different groups of participants were used for each evaluation.

Analyses

To test the hypothesis, ANOVA analyses were used, with the evaluation moment as an
independent variable (time interval spanning from the attacks in Barcelona in August
2017 until the evaluation was carried out), and as dependent variables (a) the items of the
CCFRA/PQAM Questionnaire, and (b) the scores of the three dimensions that cover:



memory quality, associated emotions and accessibility. For those cases in which
statistically significant effects of the IV were found, the corresponding multiple
comparisons were carried out using the Bonferroni procedure. In all cases, the
corresponding effect sizes (n?) are provided.

Additionally, an analysis was performed for each time period by means of Pearson’s
correlation to assess the association between the three components of the instrument
(memory quality, associated emotions and accessibility).

Results

The results obtained for each variable according to the retention interval are shown in
Tables 1 and 2. As multiple comparisons were performed, the level of significance was
adjusted to p<.002 (Bonferroni).

If we consider that the central point (4) indicates an intermediate position between the
two categories that define the extremes in a characteristic measured with items, the
analysis on this central point is particularly relevant. Statistically significant lower values
indicate that the memory is characterized in the direction of the category at the lower end
and statistically significant higher values indicate that the memory is characterized in the
direction of the category at the upper end (Table 1)

Qualit

In gengral, results show that the memories of the attacks are visual and colourful but lack
other sensory modalities, characteristics that are maintained throughout the whole time
without statistically significant differences.

With respect to the other quality dimensions, no significant differences were found
with the neutral point, except for the degree of detail and fragmentation that are
significantly lower for all the moments evaluated except March 2018. Definition and
vividness were significantly lower only in December. 2018, with no differences in the
rest of the moments evaluated.

Emotions

Results confirm that the memories of the attacks are emotionally significant throughout
the entire time, as participants perceived the events as negative, emotionally intense
(except in December 2018) and with serious implications. The relevance attributed to the
event, the memory of the feelings associated with the attack and what they thought then
were only significant in March 2018.



Table |. Statistical significance test (T and p statistic) in relation to the theoretical midpoint of each element based on the time of evaluation and for the

overall sample.

Sepe. 17 (N=93) Jan. 18 (N=62) Mar. 18 (N=36) Sept. 18 (N=101) De. 18 (N=72) Global (N=364)
T p T p T p T P T p T p
12. Definition -131 195 -0.34 738 1.62 114 -043 672 -459  <001*  -250 013
19. Vividness -181 074 -3.02 004 151 141 -023 82  -397  <001*  -350 001*
24. Deual -419  <001*  -353 001* 042 907  -479  <00I* -653  <00I*  -879  <(00I*
I1. Fragmentation -414  <001*  -621  <001* 222 033 -628  <00I* -672  <O00I* -ll41  <00I*
30. Comprehension -0.3 897 -0.60 551 117 249 <293 004 -263 010 -258 010
4. Complexity <299 004 -419  <001* 021 835 -083 4l -203 046 454 <001*
27. Doubts 148 143 -0.49 628 -136 181 -220 030  -308 003 -238 018
20. Perspective -269 009 -121 230 -139 473 -290 005 -1.63 108 -455  <001*
7. Colour 1012 <.001* 886  <00I* 793  <00I* 963 <00I* 742 <00I* 1933 <00I*
16. Visual 261 o1l 1.98 052 497 <001 3133 001r 173 088 614 <00I*
6. Sound -457  <001*  -794  <00I*  -37 716 -681  <00I* -495  <00I* 108  <00I*
2. Smell -2665  <001*  -22.10  <00I* -I320  <00I* -46.19  <00I* -2046  <O00I* -5529  <.00I*
23. Touch -2021  <001*  -2046  <00I* -1415  <00I*  -28.16  <O00I* -2021  <00I* -4645  <00I*
IS. Taste -3201  <001*  -5896  <00I* -3439  <001*  -5343  <001* -2143  <00I* -7340  <00I*
Quality =761 <001*  -793  <001*  -250 017 =995  <00I* -839  <00I* -1659  <00I*
I3. Implications 501 <001* 965  <00I* 1883  <O00I* 1262 <00I* 1696  <00I* 2106  <00I*
I. Valence 2130 <001* 2044  <00I* 3439 <00I* 3321  <00I* 1874  <O00I* 5042  <00I*
10. Intensity 390  <001* 3.60 001* 820  <.001* 515 <001* 30 004 967  <o00I*
5. Relevance 0984 325 -0.10 922 501 <.001* 089 376  -0.7 865 227 024
3. Feelings event 224 028 218 033 416 <00I* 187 065 -0.79 an 356 <.001*
25. Feelings now -219 031 -3.65 001* 160 A19 =270 008 -484  <001*  -553  <00I*
31. Thoughts event 190 060 -154 A28 579 <o01* 219 031 -032 747 269 007
Emotions 556 <.001* 501 <001* 1189  <.001* 768 <001* 405  <001* 1332 <00I*
17. Recall effort 259 0Nl 1S 253 1.87 069 000 999  -195 055 150 135
9. Previous events -452  <00I*  -654  <001* -490  <O00I*  -8I8  <00I* -747  <O00I* -I389  <00I*
26. Subsequent events L4 2s6 -2.05 045 216 038 088 382  -281 006 0.44 658
14. Thinking event -184 069 -683  <001* 0.4 886  -642  <00I* -824  <00I* -1030  <(00I*
18. Talking event 543 <001* -4 257 548 <00I* 062 538  -170 093 271 007
21. Forgetfulness event 0302 763 -326 002* 028 782 -278 006  -604  <O00I*  -5.19  <00I*
22. Reliving the event 0302 763 -2932  <001* 837  <001* -2812 <Q0I* -659  <00I* -1876  <(00I*
Accesibility 055 580 -800  <00I*  -147 AS0 -485  <00I*  -579  <001*  -795  <00I*

*Significative p<.002 (Bonferroni adjustment for multiple comparisons).



Table 2. Means, standard deviations, significance test (F and p statistic) and effect size (n?) and group comparison.

Sept. 17 (a) Jan. 18 (b) Mar. 18 (c) Sept. 18 (d) Dec, 18 (e) F p n? Group comparison
(N=93) (N=62) (N=36) (N=101) (N=72)
M D M sD M D M SD M sD
12. Definition® 375 183 394 151 439 144 393 164 318 151 475 001 043 c-e/d-e
19. Vividness* 369 le6 350 130 436 144 397 132 333 142 419 002 045 c-blc-eld-e
24, Detail 335 149 337 14l 403 142 332 144 294 137 347 008 037 <o
11, Fragmentation 330 163 300 127 344 150 3001 158 283 147 |58 178 017 -
30. Comprehension 398 160 389 148 433 171 357 146 347 170 267 032 029 ce
4. Complexity 348 168 321 148 406 159 389 133 367 139 299 019 032 b
27. Doubts 423 148 390 157 364 159 367 149 347 145 307 016 033 aec
20. Perspective 348 185 368 209 347 227 336 223 360 210 027 896 003 -
7. Colour 550 143 560 142 550 113 542 148 528 152 048 754 005 -
16. Visual 445 167 440 160 528 154 450 149 431 150 258 037 028 c-e
6. Sound 313 184 265 134 389 182 291 161 307 160 350 008 038 c-bled
2. Smell 134 09 135 094 164 107 119 061 142 107 180 29 020 -
23. Touch 152 119 140 100 158 103 138 094 144 107 039 814 004 -
I5. Taste 123 084 113 038 122 049 115 054 135 105 103 3% o011 -
Quality 4643 12,12 4502 1091 5083 1239 4526 1085 4336 1279 26l 035 028 c-e
13. Implications® 501 195 571 140 642 077 575 140 5% 095 78I 000 080  b-alc-ald-ale-a
I. Valence* 182 099 177 086 122 049 162 072 18 097 422 002 045 c-alc-blc—e
10. Intensity* 455 136 456 124 564 120 465 128 447 133 578 <001 060 c-alc-blc—dic-e
S. Relevance* 415 142 398 130 503 123 411 123 397 138 455 001 048  c-alc-ble-dic—e
3. Feelings event 440 171 450 181 503 148 431 165 38 209 3.5 0I5 034 c-e
25. Feelings now* 367 147 335 139 439 146 363 136 318 144 486 001 051  c-blc-e
31. Thoughts event* 439 1% 366 173 522 127 441 187 393 182 5.2 001 054  c-blc-e
Emotions* 3234 752 3200 627 3850 530 3324 685 3140 7.3 733 <001 076 c-alc-bic—dic—e
17. Recall effort 448 180 423 154 444 142 400 169 363 163 326 012 035 a-e
9. Previous events 309 194 263 165 269 160 260 172 250 L70 148 207 0le -
26. Subsequent events 423 191 353 180 464 178 465 149 338 189 139 237 015 -
14. Thinking event* 374 135 281 138 403 I.l6é 304 150 279 .24 1023 <001 .102 a-bla-dla-elc-blc-dic-e
18. Talking event® 483 147 376 167 500 1.10 410 161 367 166 964 <001 097 a-bla-dia-elc-blc-dic-e
21. Forgetfulness event® 404 106 331 168 392 180 348 190 315 119 438 002 047 a-bla-e
22. Reliving the event® 404 116 150 &7 236 118  1.72 81 307 120 8855 <001 497 a-bla—c/a-dla-elc-blc-d/e-ble—/e-d
Accesibility* 2844 771 2176 615 2708 374 2359 9.2 2218 852 1082 <00l .108 a-bla-dia-elc-bic—e

*Significative p<.002 (Bonferroni adjustment for multiple comparisons).



Accessibility

Regarding the accessibility of the memories of the attack, results show that participants
have talked about the event in the short term, in September 2017 and March 2018. The
participants do not tend to relive the event, with the exception of March 2018. The general
tendency is that the participants do not remember the previous events, have not thought
about it, do not have the feeling that they have forgotten details, nor do they tend to relive
the event. Global accessibility is low with the exception of September 2017 and March
2018, when mean scores were found.

The results obtained show statistically significant differences (Table 2) in the
characteristics of the memory of the attacks in Barcelona in August 2017, based on the
retention interval in two items of the memory quality dimension (Figure 1), in six items
of the dimension of associated emotions (Figure 2) and in four accessibility items of that
memory (Figure 3).

As can be seen in Figure 1, in March 2018, the results obtained in the elements of the
quality of memory of vividness and definition reach a significantly higher score than that
reported in those items by the participants in December 2018 (p=.005 and p=.002
respectively). The rest of the comparisons were not statistically significant.

~——Vividness Definition

~

Figure 1. Graphical representation of the mean scores in the memory quality variables
with statistically significant effects.

Regarding the associated emotions (see Figure 2), the results show that (a) regarding
the implications, the scores obtained in September 2017 are significantly lower than those
obtained in March, September and December 2018 (p<.001, p=.004 and p=.001,
respectively); (b) for valence, the evaluation carried out in March 2018 showed a more
negative memory than those carried out in September 2018 (p=.003) and in December
2018 (p=.002); (c) in terms of intensity, the evaluation of this memory carried out in
March 2018 was significantly higher than that carried out in the other four time periods
(p<.001 in all cases); (d) in terms of relevance, again, the score obtained in March 2018
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was statistically higher than those obtained in January 2018 (p=.002), in September 2018
(p=.003) and in December 2018 (p=.001); (e) in the emotions now, the only difference
that was found was between March 2018 and December 2018 (p<.001), with the last
participants scoring lower in this item; and (f) in thought, again the participants evaluated
in March 2018 obtained higher scores than those of January 2018 (p<.001) and December
2018 (p=.003). In general, it is observed that, as time passes, the feelings associated with
the event intensify, being also remembered more negatively and with greater
implications. In March 2018, the highest scores were obtained in these previously
commented aspects. However, the scores tend to decrease in subsequent time periods (in
September and December 2018).

—e—Iimplications Valence ~g— Intensity

——Relevance Feelings Now Thoughts

Figure 2. Graphical representation of the mean scores in the emotion variables
associated with memory with statistically significant effects.

Regarding its accessibility (see Figure 3), results show that (a) for the item of thinking
about the event there were no statistically significant differences between the evaluation
carried out in September 2017 and that of March 2018, however the scores obtained in
these two time periods were significantly higher than the other periods: January,
September and December 2018 (p<.001 in all cases); (b) in speaking of the event, exactly
the same pattern as the one described above was repeated, again p<.001 for all these
comparisons; (c) In forgetfulness, the highest score was obtained in September 2017 and
the lowest in December 2018 (p=.003). The rest of the comparisons were not statistically
significant; (d) finally, in reliving the event, the score achieved by the participants in
September 2017 was significantly higher than the other four time points (p<.001) and the
evaluation carried out in December 2018 obtained significantly higher scores than those
carried out in January 2018 (p<.001) and in September 2018 (p<.001).
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~——Think Talk g Forget ——Reliving

Figure 3. Graphical representation of the mean scores in the variables of accessibility to
the memory with statistically significant effects.

Figure 4 shows the effects for the three dimensions of memory characteristics
evaluated according to time (on the left side), and on the overall score of the questionnaire
(on the right side). Since each dimension is composed of a number of different items, it
makes no sense to compare between them. The results indicate that in the quality of the
memory, although there seems to be a certain trend, it does not reach the threshold of
statistical significance. In the dimension of emotions associated with memory, the score
reached in March 2018 was significantly higher than that of the other four time points
(p<.001 for all comparisons). In the accessibility dimension, the first evaluation of the
memory carried out only 1 month after the attacks in Barcelona was the one that reached
the highest score in relation to those carried out in January, September and December
2018 (p<.001 for three comparisons). There were no statistically significant differences
in accessibility between the evaluations of September 2017 and March 2018. Finally, in
the overall score of the instrument, there were statistically significant differences between
the evaluations of March 2018 and those made in January 2018 (p=.002) and December
2018 (p<.001).

Finally, Figure 5 shows the mean scores of the dimensions of quality of memory,
associated emotions and accessibility for each of the time periods in which the evaluation
of the memory was carried out.

As can be seen in Figure 5, there was -across the five moments evaluated- an intense
map of positive and statistically significant correlations (p<.001). This suggests that the
three dimensions considered, associated with the characteristics of the memory, share
variance between them.
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Figure 4. Graphical representation of the mean scores in the three dimensions of the
characteristics associated with the memory and the overall score.
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Figure 5. Heat maps of the Pearson’s correlations found among the three dimensions
evaluated by the CCFRA/PQAM Questionnaire at the five time points. All correlations
were statistically significant (p<.001).

Discussion

The results obtained show significant differences in the characteristics of the memory of
the attacks in Barcelona in August 2017, depending on the retention interval with respect
to the quality of the memory, the associated emotions and its accessibility. This memory
is characterized by being very visual, emotional and with low accessibility. However, it
would only comply with the characteristics usually associated with FBM in the medium
term (about 7 months after the events). That is, these characteristics do not appear in a
clear way immediately and are lost just over a year after the event.

The results obtained in memory quality, emotions and accessibility reached their
highest score in March 2018. A possible explanation could be that some related event
may have affected the results. For this reason, terrorist attacks that may have coincided
in dates close to the data collection were investigated. On March 11th, the anniversary of
the Madrid attacks of 2004 is celebrated, which previous studies (Vallet et al., 2017) have
shown that they remain relevant and memorable, as every year, the media broadcast
special news reports about them. In addition, it was noted that on February 14th, a few
weeks before the March assessment that took place between days 5 and 16, there was a
shooting at Parkland High School (Florida, USA) with 17 dead and 14 injured. On March
23rd, there was an attack in Trebes (France), where four people died and 16 were injured,
although due to the fact that the evaluation in the present study was carried out before, it
could not have affected the result. Regarding the evaluation carried out between the 17th
and the 21st of December, an attack occurred in a Christmas market in Strasbourg
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(France) on December 11th, 2018, with five dead. No other attacks were found that
coincided with the evaluation periods.

The differences between the memories of March and December, when previously there
were other attacks, lead us to think that the March scores are not due to the occurrence of
other related events, as Conway et al. (2009) showed in a study where the presence of the
incident in the media, due to the anniversary of the attack, had no apparent effect. In any
case, its effect would seem to occur in the very short term. More research would be
necessary to assess this effect.

In this way, the consumption of social media, or broadcast media, in younger cohorts
could influence relevance and vividness of memory. So future studies should address the
role of social networks in the formation and maintenance of the FBM. As stated, some
previous studies have already reported that social media would play an important role in
collective and autobiographical memory (Hoskins, 2009; O’Connor, 2019), and could
facilitate the accessibility of memories (Wang et al., 2017). For this reason, one of the
limitations of the present study is that due to the age of the participants, this factor should
be controlled or at least evaluated, in the same way as the possible effect of mass media.

In general, it is observed that the associated emotions increase with the passage of time,
perceiving the facts more negatively, with greater relevance and with more intense
emotions. The increase in perceived relevance or transcendence could explain, at least in
part, the effect on other variables in the medium term. Thinking and talking about the
event could also explain the effect on the rest of the variables, in the medium term,
decreasing in the longer term.

In the direction of the proposals of Er (2003), the results achieved in the present study
would indicate that the relevance attributed to the events is one of the important factors,
probably more than others, because it has the capacity to influence the rest of the factors.
These data are consistent with the tests that show that we only tend to remember the
significant (relevant) autobiographical events, while the neutral ones are lost. It could be
considered that the passage of time and postevent information regarding other similar
events have led to greater knowledge of the consequences of the event, which could
motivate the greater emotional intensity found after a time interval of 7 months, being
remembered in a more negative way and with greater implications, characteristics that
disappear in the long term, in line with previous studies (Shapiro, 2006) where the
memories of the event were affected differently by the recalls and the retention interval.
Thus, a possible explanation for the decline in scores from March 2018 onwards could
be that, as time goes by, we stop thinking and talking about the event, remembering it
with less intensity and with less relevance. The memory, therefore, loses the typical
characteristics of a FBM. Although the results go in the direction of previous studies, the
different size of the groups could be affecting the result, so future studies should try to
replicate the effect found.

In short, it can be considered that the lesser relevance with which the long-term event
Is remembered, and its lower accessibility could be the reason why we make a lower
number of recalls and our memory loses characteristics associated with FBMs. In other
words, the formation of a vivid memory seems to depend more on the relevance given to
the event than on the retention interval, as that relevance will determine the number of
subsequent recalls.

The results obtained are consistent with previous research (Rasmussen and Berntsen,
2009; Talarico et al., 2019) that support Er’s (2003) hypothesis, according to which, the
relevance given to an event by a certain social group is directly related to maintaining a
vivid memory. These results provide a better understanding of how individual memories
can contribute to the maintenance and accessibility of historical memories of events with
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collective and emotionally relevant transcendence. They also give a clue as to how some
social factors (significance, consequentiality and the role of the media) might influence
recall of historical events over time, and how new related events may affect them
retrospectively. More research is needed about this. As stated in the beginning, collective
memories are built with the bricks of autobiographical memories. The autobiographical
memories, in turn, are influenced by the collective memories that they generated in
quality, accessibility and emotional relevance. In this way, an ‘objective’ event memory
can give rise to a ‘subjective and emotional’ flashbulb memory.
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Appendix

CCFRA/PQAM-31 — Phenomenological questionnaire on autobiographical memory

Please choose the degree to which the characteristics manifested in the scale items are
present in your memory about the event retrieved by circling the corresponding number.
Number 1 always means the lowest degree of agreement with whatever each item states,
whereas 7 indicates the highest degree of agreement, with the rest of the numbers
reflecting intermediate degrees between the two extremes. If you have any doubts, ask
for help from the person who is administering the scale. Thank you.

Type of event

a.
b.
C.

The Event was about:
Event Date:
In this event | was

a. Witness

b. Participant

c. Victim
The duration of the event was
1 2 3 4 5 6 7
Very short very long
The place where the event took place was
1 2 3 4 5 6 7
unknown familiar

Memory characteristics

1.

My feelings were

1 2 3 4 5 6 7
very negative very positive
My memory of this event involves smell

1 2 3 4 5 6 7
not at all definitely
I remember how | felt at the time the event took place
1 2 3 4 5 6 7
not at all definitely
The storyline is

1 2 3 4 5 6 7
very simple very complex
For me, this event means

1 2 3 4 5 6 7
nothing at all a lot
My memory of this event involves sound

1 2 3 4 5 6 7
not at all definitely
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7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

My memory of this event is

1 2 3 4 5 6 7

in black and white in color
My memory about where the event took place is
1 2 3 4 5 6 7
very vague very clear/distinct

I remember other events that preceded and were related to this event
1 2 3 4 5 6 7

not at all very clearly
My feelings were

1 2 3 4 5 6 7

not at all intense very intense
My memory of this event is

1 2 3 4 5 6 7
very fragmented complete
My memory of this event is

1 2 3 4 5 6 7
very vague very sharp/clear
This event had serious consequences

1 2 3 4 5 6 7

not at all definitely
Since it happened, | have thought about this event
1 2 3 4 5 6 7

not at all very often
My memory of this event involves taste

1 2 3 4 5 6 7

not at all definitely
My memory of this event involves visual detail

1 2 3 4 5 6 7

not at all definitely

In general, | remember this event

1 2 3 4 5 6 7
with a lot of difficulty very easily
I have talked about this event

1 2 3 4 5 6 7

not at all very often
Overall vividness is

1 2 3 4 5 6 7
very vague very vivid
When I remember this event I see myself from outside, as if I’'m watching a
movie

1 2 3 4 5 6 7

not at all definitely

| feel that | cannot remember some important element of the event
1 2 3 4 5 6 7

not at all very clearly
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22. | usually relive the event
1 2 3 4 5 6 7
not at all very often
23. My memory of this event involves touch [or tactile] sensations
1 2 3 4 5 6 7
not at all definitely
24. My memory of this event is
1 2 3 4 5 6 7
very sketchy very detailed
25. As | remember it now, my feelings were
1 2 3 4 5 6 7
not at all intense very intense
26. 1 remember other events that followed and were related to this event
1 2 3 4 5 6 7
not at all very clearly
27. | am sure about the accuracy of my memory of the event
1 2 3 4 5 6 7
not at all totally sure
28. It is difficult for me to put into words what happened
1 2 3 4 5 6 7
not at all definitely
29. My memory about when the event happened is
1 2 3 4 5 6 7
very vague very clear/distinct
30. The storyline of the event is
1 2 3 4 5 6 7
very confusing very clear
31. I remember what | thought when it was happening
1 2 3 4 5 6 7
not at all very clearly

Instructions to correct the test

Items of memory quality: 2, 4, 6, 7, 8, 11, 12, 15, 16, 19, 20, 23, 24, 27, 29, 30.
Emotional characteristics: 1, 3, 5, 10, 13, 25, 31.

Accessibility of the memory: 9, 14, 17, 18, 21, 22, 26, 28.

* Note that compared with previous versions of the questionnaire punctuation in item
number 27 is in the reverse format.



