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Abstract
[bookmark: _Hlk160456817]This study examined the influence of time and self-relevance on collective memories. Participants recalled their memories of two events from 2020 that differed in self-relevance: the COVID-19 pandemic and a political event. Furthermore, each event was recalled at two time points: in 2021 and 2022. In 2021, participants also imagined a future pandemic and a future political event (the dissolution of the EU) to assess the extent to which representations of the collective future rely on representations of the collective past. Given the wide and complex nature of collective memory, we measured the type of information people remembered and imagined (personal vs. collective) and the common themes discussed by participants. Results showed that, in 2021, people recalled more personal information about the pandemic than the political event. By 2022, pandemic memories were recalled with more collective than personal information, similarly to political event memories, which remained primarily collective. For imagined future events, participants reported more collective than personal elements. Moreover, the themes described when imagining a future pandemic were similar to the ones recalled about the past pandemic. Themes about the pandemic also evolved into a more comprehensive view of the events over time. Overall, the findings suggest that the content of collective memories, especially self-relevant ones, evolves over time, emphasizing the constructive nature of collective memories and how it shapes collective future thinking. 
Keywords: collective memory; collective future thinking; autobiographical memory; time effect; self-relevance effect

[bookmark: _Toc159590308]Introduction
The influence of time on personal memories has been well-documented, revealing a general loss of memories with the passage of time (Conway & Pleydell-Pearce, 2000). Also, personal events associated with our goals and values are better remembered than non-personal events (Conway, 2005; Klein, 2012). While these effects of time and self-relevance are well-studied in autobiographical memory, they have been rarely explored in collective memory (Hirst et al., 2018). There is a gap in the investigation of the trajectory of collective memories over time, especially in tandem with personal memories (Migueles Seco & Aizpurua Sanz, 2024). Similarly, while the role of personal past experiences and knowledge in imagining future personal events is increasingly well understood (D’Argembeau, 2020; Schacter et al., 2017), in comparison relatively little is known about collective future thinking (but see Cole et al., 2023; Öner et al., 2023; Öner & Gülgöz, 2020; Szpunar & Szpunar, 2016; Topçu & Hirst, 2022).
The Influence of Time on Collective Memory
	The study of collective memories often focuses on distant collective events, particularly historical events such as World War II (Zaromb et al., 2014). Distant collective memories, which are memories of events that occurred before a person’s lifetime, are recalled many years after they happened, indicating their integration into collective memory (Hirst & Manier, 2008; Hirst & Merck, 2022; Liu et al., 2022; Roediger & DeSoto, 2014; Zaromb et al., 2014). Other research on the effect of time in collective memory revealed that different generations recalled the US Presidents with a primacy effect (DeSoto & Roediger, 2019). Furthermore, memories of public events that happened during one’s lifetime (lived collective events) are usually remembered with more personal information compared to distant collective memories (Hirst & Manier, 2002; Manier & Hirst, 2008; Muller et al., 2016; Muller et al., 2018), emphasizing the importance of the individual in collective memory for recent events. 
	The inclusion of the individual in lived collective events is well-established particularly through the investigation of flashbulb memories of public events (see Hirst, 2025). These are long-lasting, vivid, and recalled with high confidence memories of the personal context of learning the news about an event (e.g., where one was or what one was doing when they heard the news) (Brown & Kulik, 1977). These memories mark the intersection between personal and public events, serving as an initial point where autobiographical memory connects with lived collective experience (Cheriet et al., 2023; Hirst, 2025). Recent studies have specifically examined the creation of such vivid personal memories related to the COVID-19 pandemic (Lanciano et al., 2024; Xuan et al., 2024). For instance, Xuan et al. (2024) revealed that people formed flashbulb memories of the announcement of college closure due to COVID-19 pandemic. However, a question that requires further exploration is how personal and shared memories of lived collective events evolve with time. Personal memories tend to fade with time (Glück & Bluck, 2007), but the specific evolution of personal and shared memories has rarely been investigated. In that regard, most studies have looked at the impact of time on flashbulb memories and showed a decline in memories of the event and associated personal memories over time (Hirst et al., 2009; Hirst et al., 2015; Hirst & Phelps, 2016). For instance, one study found that one year after the 9/11 attacks, Americans forgot some information related to the personal context of learning the news and information about the attacks (Hirst et al., 2015). Therefore, a simultaneous examination of personal and shared memories is essential to provide valuable insights into the formation and evolution of lived collective memories.
The Influence of Self-Relevance of The Events on Collective Memories
[bookmark: _Hlk175226946]Lived collective memories typically encompass personal and collective information (Muller et al., 2016). Importantly, the degree of personal involvement in such events varies, with some people being actors (e.g., a person’s house is devasted by flooding) and others being spectators (e.g., a person watching the event on the news), which affects how collective events are remembered. Research indicates that memories of public and historical events are influenced by physical and psychological proximity, with greater personal involvement resulting in stronger and more enduring memories than indirect exposure through media or secondhand accounts (Er, 2003; Gold, 1992; Neisser et al., 1996; Pezdek, 2003). For instance, New York citizens remember more accurate details about the events related to the 9/11 attacks compared to participants from the East Coast and Hawaii (Pezdek, 2003). This suggests that the personal and collective consequences of the event on oneself or a community’s life contribute to shaping memories of public events (Rice et al., 2017). 
Overall, these findings align with the self-reference effect, according to which information is better recalled if encoded in relation to the self (Klein, 2012). This effect arises because self-related processing engages elaborative encoding mechanisms, including deeper semantic processing as self-knowledge is well organized and frequently accessed in memory (Symons & Johnson, 1997). However, the influence of self-relevance on the content of memories for public events over time remains poorly understood.
Collective Future Thinking
[bookmark: _Hlk151904991]Collective future thinking refers to “imagining an event that has yet to transpire on behalf of, or by, a group” (Szpunar & Szpunar, 2016, p.378). The psychological process of planning for the personal and collective future has been associated with the directive function of memory (Bluck et al., 2005; Burnell et al., 2023). From a functionalist perspective, the directive function suggests that individuals use past experiences to inform and guide future behavior (for a review see Sow et al., 2023). More recently, scholars have linked this directive function to a predictive function, which specifically refers to the use of memories to anticipate possible future outcomes (Adigüzel et al., 2024; Ay & Gülgöz, 2024). Both functions rely fundamentally on the interplay between the past and the future in memory. Studies have shown that the cognitive and neural mechanisms associated with remembering the past and imagining the future demonstrate striking similarities (for a review, see Schacter et al., 2017; Szpunar & Szpunar, 2016). This led to the view that individuals rely on details and knowledge of past events stored in memory to imagine future events (D’Argembeau, 2020; Hassabis & Maguire, 2007; Schacter & Addis, 2007; Szpunar, 2010), which is also known as the constructive episodic simulation hypothesis (Schacter & Addis, 2007). This view has been examined for personal memories and future thoughts, but there remains a significant gap in understanding the links between collective memories and collective future thoughts (de Saint-Laurent, 2018; Merck et al., 2016; Szpunar & Szpunar, 2016). In collective memory studies, emerging research has revealed that collective memories share similar characteristics with collective future thinking in terms of content, with the collective past and future sharing similar themes (Topçu & Hirst, 2022; Topçu & Hirst, 2024; Öner & Gulgöz, 2020). Furthermore, Topçu and Hirst (2020) found that mental representations of the collective past hold the same characteristics as mental representations of the collective future, notably in terms of phenomenology, including centrality, emotional valence, and perceived agency. These parallels in content and phenomenology suggest that common mechanisms relating the past and the future may exist for collective memory. 

The case of the COVID-19 pandemic
The COVID-19 pandemic offers an excellent opportunity to study the nature of personal and collective memories and their evolution with time because it is a recent global event that impacted everyone and entailed a wide variety of events lived by individuals (e.g., the way a person’s work was affected) as well as by the community (e.g., everyone had to deal with closed shops). Some studies have investigated how the COVID-19 pandemic context has influenced memory (Fridman & Gensburger, 2023). It was found that the COVID-19 pandemic context influenced the content and the organization of autobiographical memory, which was usually linked to its impact on personal life in daily routines or emotional states (Brown, 2021; Folville et al., 2023; Muir & Brown, 2024; Rouhani et al., 2023). One study specifically looked at how collective events shaped personal memory. Participants either took part in an autobiographical memory task and were asked to recall personal memories of 2020 or 2021 (Rouhani et al., 2023) or took part in a collective memory task, where they had to assess two different collective events that happened during each month of the year 2020 (e.g., How strongly do you remember the death of Kobe Bryant?). Results revealed a bump in personal memories for March 2020, corresponding to the onset of the pandemic and the start of the lockdown. This bump persisted one year after the first interview. In the collective memory task, participants remembered the pandemic-related news more than other events, revealing a self-related event effect (Rouhani et al., 2023).
Few studies have focused on the memory of the pandemic itself (Ekinci & Brown, 2024; Hjuler et al., 2025; Lanciano et al., 2024; Mustafa et al., 2021; Öner et al., 2023; Rouhani et al., 2023). In a study conducted during the second wave of the COVID-19 pandemic in Malaysia, Mustafa et al. (2021) found that the pandemic was a frequently recalled collective event. Recently, Hjuler et al. (2025) provided evidence that details of personal memories related to the pandemic period tended to fade over time among children and teenagers. Another study by Öner et al. (2023) examined whether the COVID-19 context influenced the nature of collective memories and collective future thinking. From April to June 2020, they asked participants to recall three remarkable events in the world and three events in their countries since the disease appeared in China. Then, participants were asked to write three remarkable future events they expected to occur in the world and three events expected in their country. The researchers found that for memories, the lockdown and the infections were the themes that were most recalled; participants also recalled significant political and health system impacts of the pandemic. Additionally, Rouhani et al. (2023) found that topics such as COVID-19, social events and contacts, occupation, and elections were recalled for 2020. In particular, the topic of COVID-19 was the most mentioned in February, March, and April, corresponding to the onset and first lockdown. However, there is a lack of studies examining how time influences the characteristics of pandemic memories in terms of their level of episodic details, content, and themes.
[bookmark: _Hlk171329389][bookmark: _Hlk158642607]Regarding future thinking associated with the COVID-19 pandemic, Öner et al. (2023) found that topics such as the economy, lockdown, and a second wave of COVID-19 infections were topics mostly imagined by participants during the first semester following the COVID-19 pandemic onset. Moreover, the findings that collective future thinking during ongoing collective events draws upon actual experiences to imagine future occurrences aligns with a constructive view of future thinking (Öner et al., 2023). This aligns with the constructive episodic simulation hypothesis (Schacter & Addis, 2007; Szpunar & Szpunar, 2016), according to which individuals recombine details and information from past experiences to simulate possible future scenarios. In the context of collective memory, the shared experiences of a group, such as a public health crisis, can serve as a repository of knowledge that individuals draw upon when envisioning similar future collective events. Consistent with the idea of a link between mental representations of the past and the future, research has explored memories and future thoughts related to the COVID-19 pandemic. The results showed recalling memories of the pandemic was easier than envisioning future events related to it (Lalla & Sheldon, 2021). Additionally, disparities between memories and future thoughts related to the pandemic were observed, particularly in terms of phenomenology and emotional valence. The sense of (re)-experiencing the events and sensory details (i.e., the sense of reliving assessed by the AMQ; Rubin et al., 2003) was higher for the past than for future thoughts, with a strong negative view of future events related to the pandemic (Niziurski & Schaper, 2023). Regarding the content of narratives, one study reported that, in the COVID-19 pandemic context, participants tended to imagine more personal than collective future thoughts (Migueles Seco & Aizpurua Sanz, 2024).



Aims and Hypotheses
To better understand how the passage of time and self-relevance shape the content and themes of memories of lived collective events, we conducted a longitudinal study focusing on mental representations of the COVID-19 pandemic. This investigation involved interviews conducted in both 2021 and 2022. Memories of pandemic-related events were compared to memories associated with a public event that happened in the same period but had a relatively lower personal impact (i.e., a political event). This deliberate contrast between the pandemic (high self-relevance) and a political event (low self-relevance) was designed to test how self-relevance influences the construction of mental representations of collective events. 
To capture a spectrum of memory characteristics, we measured two aspects of memories: the type of information remembered (personal vs collective), and the common themes (topics). In addition to the quantitative approach to collective memory, studying what people discuss when recalling collective events and how these discussions change over time is an important but underexplored area of research. This can be done by analyzing the common themes discussed by individuals (Öner et al., 2023; Rouhani et al., 2023; Topçu & Hirst, 2022). These themes represent the shared elements of mental representations of collective events. They give insights into how individuals conceptualize and cognitively organize collective experiences. By analyzing these recurrent themes, we can better understand the structure and content of collective mental representations.
The study's longitudinal design enabled us to test several hypotheses. Firstly, we expected memories of the pandemic to include less information in general with the passage of time, and particularly a loss of personal information (Conway & Pleydell-Pearce, 2000). Secondly, we hypothesized that the topics most frequently mentioned by participants about the pandemic would remain consistent over time, encompassing general themes such as lockdowns and infections (Öner et al., 2023), suggesting the consolidation of collective mental representations of an event.
As the pandemic had an impact on every participant’s personal life as well as on the community’s life (Er, 2003; Klein, 2012; Pezdek, 2003), we expected memories of the pandemic to be characterized by more personal and collective information compared to memories about the political event. Furthermore, we assessed individual differences in the personal importance of the event using questionnaires about the impact of COVID-19 on individuals' lives to consider the fact that each individual experienced the pandemic differently. 
Finally, participants were also asked to imagine a future pandemic (and a future political event, as a control condition), and the characteristics of their representations were assessed following the same criteria outlined for memories above. In line with the view that memories and knowledge of the past play a key role in future thinking (Schacter & Addis, 2007; Szpunar & Szpunar, 2016), we hypothesized that participants would refer to the recalled pandemic topics in envisioning a future one (Öner et al., 2023). 

Method
Transparency and Openness 
We share all the measures that were collected, as well as the computation to determine our sample size. Anonymized information and resources are available at https://osf.io/rt2mw/ . The study was preregistered at https://doi.org/10.17605/OSF.IO/5K4XC. Note that this paper examines one part of the preregistered analyses. Furthermore, some of the preregistered analyses were modified due to methodological issues.
Participants
We determined the sample size using G*Power (Faul et al., 2007), expecting to run an ANOVA evaluating the emotional proximity to the pandemic (3 groups) on the narrative about the pandemic (Muller et al., 2018). To detect an effect size of η2p =.05 (corresponding to f =.23) with a power of .90 and an alpha of .05, a total of 243 participants were required. However, we faced methodological challenges in defining proximity groups during data collection. As a result, we shifted focus to the central hypothesis of an interaction effect between time and self-relevance to the event in a 2 (interviews: 2021 and 2022) x 2 (event type: pandemic vs political) ANOVA. Because of this change, we adapted the effect size to detect a smaller effect f = .10, power of .90, and alpha of .05. The estimated sample size was at least 179 participants in total. We also considered the dropout rate in longitudinal studies, which is around 20% when dealing with a diverse age range among participants (Young et al., 2006). As a result, the estimated sample size needed for the first interview (in 2021) was at least N = 211 to reach at least N = 179 by the second interview (in 2022). In 2022, we also included a control group (N = 66) to control for test-retest effects. Furthermore, the notion of proximity to the pandemic was redefined through exploratory factor analyses based on questionnaire responses (see the Online Questionnaires section and Supplemental Material). 
Participants were aged between 18 and 80 years old. They were Belgian French speakers who lived in Belgium during the pandemic. Participants did not have a history of neurological or psychiatric disorders, nor were they diagnosed with cognitive impairment. The announcement of this study was shared directly with staff members of the university; posts on social media (e.g., Facebook, official university account, LinkedIn); through the press (e.g., le 15ème jour, the University newspaper); flyers were posted in hospitals; two hospitals sent newsletters including this study to their staff. Ethical approval was obtained from the Ethics Committee of the Psychology Faculty at the University of Liège. The study was performed in line with the principles of the Declaration of Helsinki. Participants provided both written and verbal informed consent at both interviews and were not compensated for their participation.
From February 2021 to June 2021, 258 Belgian citizens participated in the first interview. One participant was excluded because of non-residency in Belgium in 2020, and 8 were excluded due to low audio recording quality. The remaining sample consisted of 249 participants in 2021 aged from 18 to 79 years old (M = 46.7, SD = 4.95, 178 women).
From February 2022 to June 2022, participants were invited to participate in a second interview. Sixty-five participants from the original sample did not participate in the second interview. Sixty-five additional participants were recruited to only take part in the second interview as the control group[footnoteRef:1]. In total, twelve participants (including one from the control group) were excluded from the analyses due to issues with questionnaires or audio recordings. The final sample included 246 Belgians (including the control group) who participated in the second interview. Participants were between 18 and 80 years old (M = 47.9; SD = 4.96, 174 women). [1:  The control group was significantly younger than the original group (t = -2.66, p = .009). All statistical analyses were computed with and without the control group and results were similar. Therefore, the results in the manuscript include the control group.] 

Procedure Overview
Participants took part in two interviews about their memories and future thinking (see the Interviews About Events section). For each event included in the memory task (pandemic vs. political event), they rated the personal importance of the events using the Centrality of Event Scale (Berntsen & Rubin, 2006). Participants were interviewed individually via videoconference or exceptionally in a testing room (~ 4%), as the first interview was conducted when in-person meetings were still not recommended as part of the COVID-19 crisis management. The first interview took place in 2021, and participants were questioned about two types of events (pandemic and political) for two periods (past and future). Only the past events (memories) were assessed in the second interview in 2022. At each interview, participants completed a questionnaire. The researcher could reply to clarify some points of the questionnaire if needed. The questionnaire included demographic information, a self-report of the symptoms of COVID-19 disease, an evaluation of the proximity to COVID-19 contact, an evaluation of the personal impact of the COVID-19 pandemic and the attitudes related to lockdown and governmental rules, questions about the vaccines, an assessment of collective identity related to Belgium and Wallonia, and a mental health assessment (specific or not to COVID-19) (see Online Questionnaires section). The interviews were audio-recorded and later transcribed for coding. The event type (pandemic and political) and temporal orientation (past and future) conditions were counterbalanced across participants. During the memory task, participants were invited to speak freely for as long as they wished. Interviews lasted from 1.5 hours to 4 hours (including the completion of questionnaires).

Interviews About Events
Memories
Participants interviewed in 2021 and 2022 were asked to freely recall as many memories as possible regarding the COVID-19 pandemic during the year 2020. In 2020, the events unfolded from when the news mentioned the first coronavirus cases in Belgium to the news about the vaccine in December 2020. After describing all their memories, participants were invited to report in chronological order the events related to the COVID-19 pandemic in 2020 (these data are not reported here). For the political event, participants had to select one of the political events that happened in the world in 2020, among the following events: the US presidential elections (68.67% in 2021 and 67.47% in 2022[footnoteRef:2]), the Black Lives Matter movement in the United States (22.08% in 2021 and 22.76% in 2022), or the formation of the Belgian government (9.23% in 2021 and 9.75% in 2022). As for the pandemic, they were instructed to freely recall as many memories as possible related to their selected event across the entire year of 2020 to standardize the temporal framing between event types. [2:  Percentage in 2022 include the choices of the control group ] 

Future thinking
Participants were asked to imagine future scenarios for two types of events (i.e., pandemic and political events). For the future pandemic, participants were asked to imagine what could happen if a future pandemic similar to the COVID-19 pandemic happened in ten years from that time. The delay of 10 years was chosen so that people should have returned to a normal life, free from current pandemic-related constraints. For the political event, participants were asked to imagine what could happen if the European Union dissolved in ten years from that time. This scenario represents an event of similar severity and consequences for Belgian citizens as the COVID-19 pandemic, for which they also have previous knowledge and collective representations. Moreover, this event was selected so that the two time periods (past and future) involved political events. It was specified that both imagined events (pandemic and political) were unrelated.
Online Questionnaires
General questionnaires
The Centrality of Event Scale. This scale assesses the extent to which an event influences one’s identity (Berntsen & Rubin, 2006). Participants answered the short version of the scale with 7 items rated on a Likert scale from 1 (totally disagree) to 5 (totally agree) (Berntsen & Rubin, 2006). This scale was presented when participants finished recalling their memories of the pandemic, their memories of the political event, their imagining of the future pandemic, and their imagining of the future EU dissolution. The items were grammatically adapted for future representations. The mean and standard error by interview year can be found in Table 1 in the Supplemental Material. Results revealed that participants considered the pandemic (M = 3.3, SE = 0.06) to influence their identity more than the political event (M = 2.09, SE = 0.07), Yt = 13, p <.001. Results were similar in the second interview (Yt = 12.7, p <.001). No difference was found between the future pandemic and future political events (Yt = 0.25, p = .81).
Demographical Information. Participants reported demographical information including gender, age, occupation, education, neurological history, psychological history, current medication, and number of children.
Proximity to COVID-19 Contact. Several questions probed the physical contact with someone positive for COVID-19 in four different social circles (i.e., family, friends, professional contact, and due to their occupation, within their distant acquaintances); other questions assessed whether participants knew someone who had contracted COVID-19 (in their family, friends, professional contact, within their distant acquaintances); another question asked if they knew someone who passed away due to COVID-19. A mean score was computed based on the 3 questions for the family, friends, and acquaintances. For the professional circle, the mean score was computed based on 4 questions since two questions, rather than one, were asked for physical contact with COVID-19-positive people because of their occupation separating colleagues from customers/patients.
Personal Impact of the COVID-19 Pandemic. The following part of the survey used VAS from not at all (0) to a lot (100) where people had to judge to what extent the COVID-19 crisis impacted their life on several variables: daily routine, leisure, work, social life, familial life, mood, and life satisfaction feeling.
Attitudes Related to Lockdown/Governmental Rules. Participants assessed their attitudes towards the COVID-19 situation on a scale from “not at all” (0) to “a lot” (100) including: agreement with government decisions during the 1st lockdown, respect of the 1st lockdown, respect of health rules during the 1st lockdown, agreement with government decisions during the 1st end of lockdown, compliance with post-1st lockdown instructions, agreement with government decisions during the 2nd  lockdown, respect of the 2nd lockdown, respect of health rules during the 2nd lockdown, agreement with government decisions during the 2nd end of lockdown, respect of post-2nd lockdown instructions, being at risk of contracting COVID-19, and feeling of confusion about the pandemic (political and health discourse).
Mental health and cognitive assessment
Emotions can influence memory processes, including encoding and retrieval (Kensinger, 2009; Kensinger & Ford, 2020). To control for their potential impact on collective memories and future thoughts, we assessed COVID-19-related emotional measures to provide insights into participants’ state psychological responses to the pandemic. We also included emotion-related measures unrelated to the COVID-19 because some psychological traits can also influence cognition without being specific to the pandemic period. These additional measures helped to account for individual differences in cognitive processing, ensuring a comprehensive analysis.
COVID-19-Related Mental Health Assessment. Several questionnaires aimed to assess the anxiety, fear, and trauma associated with the coronavirus through the fear of COVID-19 scale (Ahorsu et al., 2020), the coronavirus anxiety scale (Lee et al., 2020), and the IES-COVID-19 (Vanaken et al., 2020).
Clinical Assessment Unrelated to COVID-19. Loneliness was assessed by the loneliness scale (De Grâce et al., 1993). Depression was assessed by the BDI 13 items (Collet & Cottraux, 1986). Anxiety was assessed by the short version of the STAI (Marteau & Bekker, 1992). Since this test necessitates being read by the experimenter, it was the last questionnaire proposed and was not on the online questionnaire.
Cognitive Assessment. Participants aged more than 60 years old were assessed by MMSE (Kalafat et al., 2003) to exclude participants with global cognitive impairment. No participant was excluded based on their score at the MMSE (M = 29.43, SD = 0.85).

Data Analyses
After transcribing the audio recording, data were analyzed using two complementary methods for both memories and future thinking. First, we analyzed what type of information dominated memories and future thoughts by coding personal vs collective information. Then, to examine how memories are used to imagine future collective events, we computed topic modeling analyses using the Latent Dirichlet Allocation model (LDA; Jelodar et al., 2019) on CorText Manager software (Breucker et al., 2016).
Coding for Personal vs. Collective Information 
We performed manual coding of the memories and future thoughts for both interviews[footnoteRef:3]. Each narrative was segmented into sentences. If the sentences were too long (usually because of coordinating or subordinating conjunctions), they were segmented into significant pieces of information (see sentences 4 and 5 in Table 1). Segments were coded as personal information if they related to the participant’s personal life and involved his/her nearest context, such as family, friend, or work. Information was coded as collective if it involved a community larger than family, friends, and professional groups, such as a society, city, or country (see Table 1 for a coding example) (see Migueles Seco & Aizpurua Sanz, 2024 for a similar coding). The total number of each type of information (personal and collective) was computed (for memories and future thinking). In addition, we also computed proportion scores, dividing the number of collective information by the sum of personal and collective information. [3:  Narratives from the interviews were coded by NC and ALR. Intra-class correlation (ICC) analyses were computed to test the reliability. ICC was .97 for personal information and .99 for collective information revealing excellent reliability.] 

Table 1
Example of coding memories as personal or collective information related to the past pandemic narratives.
	
	Personal 
information
	Collective information
	Other
	Repetition

	1. I remember that very well!
	0
	0
	1
	0

	2. I made some pastries during lockdown
	1
	0
	0
	0

	3. Everyone was stuck at home
	0
	1
	0
	0

	4. We had to wear masks outside…
	0
	1
	0
	0

	5. … but I did not wear it
	1
	0
	0
	0

	6. Only one person from the family could go grocery shopping
	0
	1
	0
	0

	7. I did it for my family
	1
	0
	0
	0

	8. I want to insist that I did not wear the mask
	
	0
	0
	1

	Total
	3
	3
	1
	1

	Proportion
	
	0.50
	
	


Note. Participant’s memories of the pandemic: “I remember it very well! During lockdown, I made some pastries. Everyone was stuck at home. Then, we all had to wear a mask outside, but I did not wear it. One important rule was that only one person from the family could go grocery shopping. I did it for my family. I want to insist that I did not wear the mask.”

Natural Language Processing
We computed topic modeling analyses from natural language processing to reveal topics shared by individuals based on the narratives of 249 participants (1st interview) and 246 participants (2nd interview). Analyses were done separately for narratives of the memories of the pandemic collected in 2021 and 2022, and the future pandemic imagined in 2021. Based on natural language processing, topic modeling analyses gather all the data and generate topics based on the co-occurrence of the words in the data set (Blei et al., 2003; Srinivasa – Desikan, 2018). In this study, topics were computed using the validated topic modeling script available on the CorText Manager software (Breucker et al., 2016) using the Gensim package (Rehurek & Sojka, 2011). First, all data in different docx files were read. The stop words and punctuations were removed from the corpus. Then, data were tokenized into a dictionary. Tokens were filtered based on their frequency in the corpus, excluding tokens whose frequency was less than 5% and more than 30% to avoid the most frequent words in the dataset. The number of extracted topics was set at six topics. Results were visualized using the PyLDAvis library (Sievert & Shirley, 2014), which included words that co-occurred on the same topic and their frequency through topics. We named each topic after the gist emerging from the combination of these words (see Table 3). For example, a topic might include terms such as “hospital”, “virus”, and “death,” which would represent a health-related theme (see Table 3 for the actual topics extracted).
[bookmark: _Hlk155807716]Statistical Analyses of Memories and Future Thoughts
Because the normality assumption was violated for most variables, robust statistical analyses were conducted on the experimental group (who took part in both interviews) and then separately on the control group (Mair & Wilcox, 2019).
For the analyses of memories, a robust repeated measures ANOVA was conducted with three within-subjects factors: 2 interview year (2021 and 2022) x 2 event type (pandemic and political) x 2 types of information (personal and collective) on the amount of information recalled. A robust repeated measures ANOVA with two within-subjects factors, 2 interview year (2021 and 2022) x 2 event type (pandemic and political), was also conducted on the proportion of collective[footnoteRef:4] information recalled. A summary of these results can be found in Table 2 in the Supplemental Material. [4:  Information related to the whole society, groups and community, beyond his/her closest context (family, friends, colleagues, neighbors).] 

Regarding future thinking, a robust repeated measures ANOVA with two within-subjects factors, 2 (event type: pandemic vs. political) x 2 (type of information: personal vs. collective), was conducted on the amount of information in future thoughts. Then, robust paired t-tests were conducted to test the difference between the two types of events (pandemic and political) on the proportion of collective information. A summary of these results can be found in Table 3 in the Supplemental Material.
Additional analyses were conducted separately for the control group. Memories were analyzed using a robust repeated measures ANOVA with two within-subjects factors, 2 (event type: pandemic and political) x 2 (type of information: personal and collective), on the amount of information recalled. Then, for the proportion of collective information, we conducted a robust paired t-test to test the difference between the two types of events (pandemic and political). 
All robust ANOVAs and robust post-hoc tests were conducted using a trimmed means method, and the trimmed value was set at 20% (Wilcox, 2012). Robust ANOVAs were conducted in R studio version 2.1 (Rstudio Team, 2023) using the WRS2 package (Mair & Wilcox, 2019). Plots were computed using R studio version 2.1 (Rstudio Team, 2023). 
Exploratory factorial analyses assessing the variability of the pandemic's impact on the individual’s life were computed (see Supplemental Material). Building on the four factors extracted from the exploratory factorial analyses, correlations were computed between the four factors and the amount of personal and collective information recalled and imagined, and the proportion of collective information recalled and imagined (by type of event, interview year, and temporal orientation) (see the Supplemental Material for the analyses and results). There was no significant correlation, suggesting that the variability of the pandemic’s impact on the individual’s life was not related to variation in the content of memories and future thoughts.


Results
[bookmark: _Hlk155805039]Characteristics of Memories as a Function of the Event Type and Interview Year
Table 2 presents the quantity of personal and collective information contained in the memories recalled by participants for each type of event and the proportion of collective information recalled. A visual representation of the results can be seen in Figure 1 for the quantity of information and Figure 2 for the proportion collective information.
The Quantity of Personal and Collective Information
A robust 2 event type (pandemic vs political) x 2 type of information (personal vs collective) x 2 interview year (2021 and 2022) repeated measures ANOVA revealed a main effect of the event type (Q = 393.99, p < .001), showing that more information was recalled for the pandemic (M = 31.54; SE = 1.03) than the political event (M = 8.97; SE = 0.47). A significant main effect of the type of information (Q = 76.81, p < .001) indicated that participants globally recalled more collective information (M = 24.5; SE = 0.76) than personal information (M = 11.3; SE = 0.76). A significant main effect of the interview year (Q = 98.31, p < .001) revealed that more information was recalled in 2021 (M = 23.9; SE = 0.93) than 2022 (M = 12.8; SE = 0.64). 
A significant interaction was found between the interview year and the event type (Q = 53.46, p < .001), showing a greater loss of information over time for the pandemic than for the political event (see Figure 1). A significant interaction was also found between the event type and the type of information (Q = 63.15, p < .001). Post hoc tests revealed that participants recalled more personal and collective information about the pandemic than the political event. However, the difference between collective and personal information was greater for the political event than the pandemic (psi-hat = 34.46, p < .001), with a stronger dominance of collective than personal information for the political event. No significant interaction was found between the interview year and the type of information (Q = 0.27, p = .61).
There was also a triple interaction (Q = 16.86, p < .001), reflecting a differential effect of the interview year on both types of information for the pandemic and the political event. For the political event, the amount of recalled information decreased with time, but the decrease was similar for personal and collective information, with the latter always dominating. In contrast, for the pandemic, in the first interview, participants recalled as much personal than collective information (Yt = 0.59, p = .56) but with time, both decreased, but more so for personal information, which was less recalled than collective information at the second interview (Yt = 2.95, p = .004, 95% CI [-9.74, 1.91], d = .19).







Table 2
Trimmed mean (standard error) of the quantity and proportion of collective vs. personal information contained in memories and future thoughts for the pandemic and the political event as a function of interview year and by groups (experimental (GE) and control (GC)).

	Interview
	Groups
	Event type
	Temporal Orientation
	Type of Information
	Quantity of information 
	Proportion of collective memories

	1
	GE
	Pandemic
	Past

	Personal
Collective
	41.20 (2.37)
39.3 (1.99)
	
0.47 (0.02)

	
	GE
	
	Future
	Personal
Collective
	1.23 (0.22)
21.4 (1)
	
0.95 (0.01)

	
	GE
	Political
	Past 
	Personal
Collective
	3.51 (0.29)
22.9 (0.98)
	
0.86 (0.01)

	
	GE
	
	Future
	Personal
Collective
	0.78 (0.13)
19.91 (0.87)
	
0.97 (0.01)

	2
	GE
	Pandemic
	Past
	Personal
Collective
	18.4 (1.40)
24.3 (1.85)
	
0.54 (0.02)

	
	GE
	Political
	Past 
	Personal
Collective
	0.88 (0.15)
14.4 (0.77)
	
0.95 (0.01)

	
	GC
	Pandemic
	Past

	Personal
Collective
	27.35 (3.26)
19.8 (2.56)
	
0.42 (0.03)

	
	GC
	Political
	Past
	Personal
Collective
	2.14 (0.52)
15.6 (1.29)
	
0.89 (0.02)




Figure 1
Representation of the quantity of information (mean and standard error) for memories, as a function of interview year, type of information, and event type.
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[bookmark: _Hlk155805155]Proportion of Collective Information
A robust 2 (interview year) x 2 (event type: pandemic vs political) repeated ANOVA on the proportion of collective information contained in memories revealed a main effect of the interview year (Q = 16.91, p < .001), with a greater ratio of collective information in 2022 (M = 0.77, SE = 0.02) than in 2021 (M = 0.67, SE = 0.02). A main effect of the event type was also found (Q = 660.50, p < .001), revealing that memories of the political event contained a greater proportion of collective information (M = 0.86, SE = 0.01) than the pandemic event (M = 0.47, SE = 0.02). We did not find a significant interaction between the interview year and the event type (Q = 1.35, p = .25).
Figure 2
Representation of the proportion of collective information (mean and standard error) for memories, as a function of interview year and event type.
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Characteristics of Future Thoughts as a Function of Event Type 
Firstly, we analyzed the amount of personal and collective information provided in the future thoughts imagined by participants for a future pandemic and the future EU dissolution. Then, we analyzed the proportion of collective future thoughts imagined by participants to assess the relative part of each type of information in the imagination of a future pandemic and the EU dissolution. Means and SE are available in Table 2. Figure 3 is a visual representation of the quantity of personal and collective future thoughts by event type.

The Quantity of Personal and Collective Future Thoughts
A robust 2 type of information (personal and collective) x 2 event type (pandemic and political) repeated ANOVA revealed a significant effect of the type of information (Q = 593.35, p < .001), with participants reporting more collective information (M = 20.60, SE = 0.65) than personal information (M = 0.91, SE = 0.12), no matter the type of event. The main effect of the event type just failed to reach statistical significance (Q = 3.95, p =.05), and there was no significant interaction (Q = 1.24, p = .27). 
Figure 3
Representation of the quantity of information (mean and standard error) as a function of event type by type of information for future thoughts
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Proportion of Collective Information
A robust t-tests did not reveal any difference between the future pandemic and the future political event (Yt = -1.26, p = .21, 95% CI [-0.03, 0.007], d = 0.09).

Characteristics of Memories in the Control Group
The Quantity of Personal and Collective Information in the Control Group
A robust 2 type of information (personal and collective) x 2 event type (pandemic and political) repeated ANOVA revealed a significant effect of the type of information (Q = 2.59, p = .01), showing that more collective information (M = 17.7, SE = 1.93) was recalled than personal information (M = 14.75, SE = 1.89). A main effect of the event type was found (Q = 48.53, p < .001), with more information recalled for the pandemic (M = 23.26, SE = 2.07) compared to the political event (M = 10.3, SE = 1). A significant interaction was found between the event type and the type of information (Q = 30.80, p < .001). Post hoc analyses (using linear contrasts) indicated a greater difference between personal and collective information for political memories than pandemic memories (psi-hat = 22.03, p < .001) (see Table 2 for means and SE).
Proportion of collective information
A robust t-test revealed a significant difference between the proportion of collective information recalled for the pandemic and the political event (Yt = -1.29, p <.001, 95% CI [-0.54, -0.39], d = 0.87), with a greater proportion of collective information for the political memories (M = 0.89, SE = 0.02) compared to pandemic memories (M = 0.42, SE = 0.02).

Links Between the Past and the Future: Do Participants Mention Common Themes in Memories and Future Thoughts Relative to the Pandemic?
We assessed the thematic content of memories and future thoughts about the pandemic with topic modeling analyses to test the hypothesis that information constituting memories is used to simulate future events. The topic analyses for the pandemic memories collected in 2022 include the control group narratives as similar event type and type of information effects were found. Here, we describe the most common topics in each set of narratives (see Table 3). The past representations of the COVID-19 pandemic in 2020 that were collected in 2021 revealed several distinct topics related to the restrictions, especially the lack of contact with family and friends, the political management of the pandemic, the impacts at school and professional levels (e.g., homeworking), the impacts in nursing home, and finally more specifically the impacts on hospitals and consequences for the medical staff. Regarding the representations of a similar future pandemic that would happen in 10 years (collected in 2021), results revealed different topics, almost all underlined with the idea that we need to learn from the past. The most frequent was that participants shared the need to learn from the past at a geo-political level. Then, they shared common representations related to managing the virus and pandemic by the population. Participants also talked about the previous restrictions that should be used during the future pandemic (including the daily life impacts of the restrictions). Belgians also mentioned collective reactions to the restriction, such as a crisis in the population. Finally, a topic related specifically to adaptation behaviors. The different topics also related to the economic, geographical, and governmental levels.
In 2022, narratives of the past COVID-19 pandemic referred mainly to the virus's evolution and political restrictions on the same topic. Participants recalled the memories of the pandemic usually as follows: “If we were into lockdown in September 2020, that means that the virus cases were high at that time”, bridging two different topics from 2021 in one topic, revealing a more comprehensive view of the past and reconstructive processes of memories. Similarly, as in 2021 narratives, the social context, hospitals, school, and professional impacts were still shared one year after the first interview. Finally, in 2022 the restrictions were also significantly associated with an emotional component not seen in the memories collected in 2021.
Table 3
Summary of the topic extracted for the memories of the pandemic event (collected in 2021 and 2022), and the future pandemic in 10 years.
	Narratives
	Topic Label
	Top Keywords

	Past representations of the COVID-19 pandemic (in 2021)
	1. The restrictions - Contact and lack of contact with family and friends  
	Daughter, Mum, Party, Distance, Friends, Risks, Social

	
	2. The political management of the pandemic
	Waves, Europe, Politics, Government, Belgium, Travels, Strict

	
	3. The schools' and professional’s impacts  
	Internship, Work, Office, School

	
	4. The nursing home 
	Nursing Home Resident, Nursing, Care, Bedroom, Contamination, Deceased, Nurses, Clinic

	
	5. The hospital and consequences for medical staff  
	Patient, Waves, Department, Tests, Hospital, War, Bedroom, Politics

	Future representations of a similar pandemic in ten years (in 2021)
	1. The need to learn from the past at a geo-political level 
	Country, Virus, Risks, Population, Problem, Epidemic, Crises, Europe, Reactions, Difficult

	
	2. The management of the virus and pandemic by the population
	Virus, Bad, Covid, Leave, Children, Fear, Changes

	
	3. The previous restrictions and measures (daily life impacts)
	Masks, Covid, Second, House, Wearing, Fear, Measures, Waves

	
	4. The need to be ready and population's reaction to the restrictions
	Prepared, Crisis, Masks, Measures, Fear, Virus, Population, Economy, Management, Government

	
	5. Learn from the past at different levels
	Lessons, Gather, Country, New, Politic, Power, Develop, Quickly

	Past representations of the COVID-19 pandemic (in 2022)
	1. The virus evolution and restrictions through time
	Italy, Waves, Hospital, Party, Stress, Second, June, Continued, Year, France, Schools, 

	
	2. The schools’ and professional’s impacts
	Children, Colleagues, Classes, Distance, Homeworking 

	
	3. The medical consequences
	Patient, Death, Contamination, Fear, Hospital, Colleagues, Nurses, Waves, Trials, Difficult, Medical Doctors, Cold

	
	4. The social context and emotional reaction
	Government, social, protection, health, fear, protection, difficult

	
	5. The medical sector
	Hospital, patient, service, office, older adults,

	
	6. The restrictions and emotional reactions through time.
	Stress, Distance, Normal, Homeworking, Fear, Questions, June, Country, Restriction, Impact, February, Mandatory, Recommended, January, Concerned, Started Again
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Discussion
[bookmark: _Hlk155958099]This study examined the influence of time and self-relevance of the event on lived collective memories. To do so, we explored two aspects of mental representations: the type of information that people remembered about a lived collective event (personal vs. collective), and the themes most participants talked about. We conducted a longitudinal assessment of memories of events related to the COVID-19 pandemic (events that all participants experienced firsthand). We compared them to a political event that participants heard about in the media but did not live personally. Moreover, participants were asked to imagine a future pandemic, allowing us to explore the extent to which representations of the collective future rely on representations of the collective past.
Influence of Self-relevance in a Collective Context 
As expected, because the pandemic had an impact on every participant’s personal life as well as on the community’s life (Er, 2003; Klein, 2012; Pezdek, 2003), it was rated as more important (as measured by the Centrality of Event Scale) than the control (political) event. Also, memories of these two events differed in the amount and type of information recalled: memories of the pandemic contained more personal and collective information than memories about the political event. Our results are in line with the self-reference effect in memory, stating that the more individuals are personally involved in the event, the more they hold personal memories about these events (Er, 2003; Klein, 2012; Sui & Humphreys, 2015). Of note, this self-relevance effect seems to operate at a general level because there was no change in the content of memories as a function of how each individual experienced the pandemic (see Table 6 to 8 in Supplemental Material).
Furthermore, this study provides additional evidence that greater physical involvement in a lived public event leads to memories with more details than hearing about it in the media or from others (Er, 2003; Gold, 1992; Larsen & Plunkett, 1987; Neisser et al., 1996; Pezdek, 2003). Participants recalled significantly more collective information about the pandemic than the political event, even with the influence of the passage of time. Interestingly, in 2022 (two years after the event), participants recalled slightly more collective information than personal one about the pandemic. Additionally, results highlight differences between memories of the pandemic and the political events, mainly regarding personal information. While the current findings highlight the strong presence of personal memories when individuals recall a collective event that they lived, further research is needed to establish a link between personal relevance and the integration of personal and collective information. 
Influence of Time in Collective Memory: What Do People Talk About Lived Collective Events, and What Remains Over Time?
We hypothesized that with time, the pandemic memories would include less information overall and a greater proportion of collective information (Conway & Pleydell-Pearce, 2000; Trope & Liberman, 2010). Our results supported these predictions. In this study, participants recalled less information as time passed, as seen in the general loss of personal and collective information in the narratives at the second interview compared to the first.
Over time, Belgians mentioned similar topics about the pandemic. These themes included general themes such as the virus, political restrictions, professional and school impacts, hospitals, and medical consequences. Our results match recent work on the COVID-19 pandemic, revealing themes of lockdowns and infections (Öner et al., 2023) and social interactions and events (Rouhani et al., 2023). Moreover, we found that some topics were not recalled as such over time, like the specific lack of contact with family and friends, but were encompassed in a new, broader theme related to the social context. While the restrictions were considered as one specific topic in 2021, and the virus was mainly discussed in terms of its consequences in hospitals, nursing homes, and in the population, two years after the pandemic, Belgian citizens shared a common memory of the evolution of the virus based on the restrictions imposed by politics. Altogether, two years after the events, participants shared a more comprehensive view of the pandemic, possibly suggesting a reappraisal at a more general level when leaving the acute phase of the crisis. In this line, it is not surprising that in 2022 (two years after the event), participants recalled more collective information than personal one about the pandemic. From a cognitive lens, the stabilization of themes, the evolution of specific themes into more general ones, the recall of more collective information about the pandemic over time compared to personal ones, the emergence of new themes such as the emotional component, and the higher reference to the main topic in 2022 highlight the reconstructive nature of memory, that characterizes both autobiographical and collective memory (Bartlett, 1932; Conway, 2005; Roediger & Abel, 2015).
Links Between the Past and the Future 
In line with the constructive episodic simulation hypothesis (Schacter & Addis, 2007; Szpunar & Szpunar, 2016), we predicted that general topics used to recall the past pandemic would be used to imagine a future one (Öner et al., 2023). Consistently, thoughts about the future pandemic were influenced by past experiences, with topics reflecting the desire to learn from the past for better adaptation and underlie the directive and predictive functions of collective memories (Adıgüzel et al., 2024; Ay & Gülgöz, 2024; Burnell et al., 2023). Although collective future thoughts and their link with collective memories are still in the early stages of research, a few studies revealed that similar themes were shared about past and future public events (Öner et al., 2023; Öner & Gülgöz, 2020; Topçu & Hirst, 2022).
Beyond the framework of the episodic simulation theory (Schacter & Addis, 2007; Szpunar & Szpunar, 2016), the continuity between the past and the future observed in this study could also be understood through the lens of narrative schematic templates (Bartlett, 1932; Wertsch, 2008). These templates are abstract narrative structures which provide a cognitive scaffold that facilitate the (re)construction of mental representations across time (Bartlett, 1932; Ghosh & Gilboa, 2014; Wertsch, 2008). The thematic similarities observed between pandemic memories and future scenarios suggest the activation of shared cognitive schemas (Ghosh & Gilboa, 2014). These schemas, extracted from repeated experiences, facilitate the processing of new information by integrating it into existing frameworks. In the context of the pandemic, the recurrence of themes such as political restrictions, health system impacts and social consequences across past and future representations supports the activation of these shared schematic templates. 
We found more collective than personal elements about future events, indicating that participants’ projections included more of the community’s actions than their own. These results differ from previous studies examining the personal or collective content of future thoughts related to the COVID-19 pandemic, which showed that more personal than collective thoughts were produced and recalled (Migueles Seco & Aizpurua Sanz, 2024). This difference might stem from the fact that we examined a future pandemic in 10 years, while Migueles Seco & Aizpurua Sanz (2024) examined the type of future thoughts (personal vs collective) related to the context of the pandemic while the pandemic was still ongoing. Moreover, we found a small correlation between participants’ contact with COVID-19 positive persons in 2020 and the amount of collective future thoughts about a potential future pandemic (see Supplemental Material). This result suggests that increased contact with COVID-19-positive people in 2020 was associated with a decrease in imagining collective aspects of a future pandemic, without an increase in personal future thoughts about the event. In other words, this finding underscores the importance of individual variability in shaping how people envision future collective events.
Limits and Future Perspectives
Finally, we acknowledge some limitations of this study and propose future perspectives. Because participants freely recalled personal and collective memories and imagined personal and collective events related to public events, we analyzed the themes across their narratives without distinguishing between personal and collective information. Future studies could separately examine personal versus collective aspects of memories and future thoughts related to public events, allowing for a more specific theme analysis. Additionally, while the information recalled was mostly episodic, it also included semantic information. Future studies should differentiate these types of mental representations to better understand their roles in memory and future thinking. Another limitation is that our study covered an entire year (2020), so that narratives included many events related to the pandemic. To reduce variability, future studies should examine the cognitive structure of collective events that happened during a shorter time with fewer different events (such as the 9/11 attacks). Lastly, given the individual variability we observed in future thinking, we encourage future studies to consistently assess both the individual and the collective levels to capture the complexity of the place of individuals within collective memory.
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