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Introduction: In a series of 5 studies, Lam and Buehler found that first-year university students felt closer to a target event (the day they learned that they were accepted into university) when they recalled a stream of related events in a backward direction (a reverse-chronological order ending with the target event) than when they recalled those events in a forward direction (a forward-chronological order beginning with the target event).

Methods: In a conceptual replication of their Study 2, we asked participants how close they felt to the first day that lockdowns were imposed in response to the Covid-19 pandemic in the U.S. (federally mandated on March 13, 2020) following either backward or forward recall of a stream of related events.

Results: The results of the present study ran directly counter to those of Lam and Buehler: participants rated the first day of lockdowns as feeling closer following forward recall than following backward recall.

Discussion: Potential explanations for this reversal of Lam and Buehler's effect are discussed that focus on the temporal distortions that people have been found to experience when they think about autobiographical events that occurred at the beginning of the pandemic.
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Introduction

For many individuals, the timeframe of the COVID-19 pandemic represented a surreal period of their lives. Out of this global catastrophe arose an uncertain sense of time during which the weeks seemed to either drag on forever or end in a flash. And while time has objectively marched forward at a measured pace, these distorted perceptions remain and continue to impact our memories of those events. What is it about the COVID-19 pandemic (particularly during its first 2 years) that had such a profound impact on our subjective experience of time?

Recent work has investigated peoples' anomalous perceptions of time during the first 2 years of the pandemic. For instance, Martinelli et al. (2021) found that people generally experienced time as progressing more slowly during the pandemic. According to their findings, the phenomenon was largely predicted by boredom, feelings of unhappiness, and reports of sleep disturbances as opposed to specific living conditions or personality variables. As people found themselves increasingly idle and anxious, time appeared to slow to a crawl. On the other hand, Holman et al. (2023) found that that over half of their participants reported experiencing either some slowing down or speeding up of time during the pandemic, referring to this disorientation phenomenon as “temporal disintegration.” Their work supported explanations that focused on overall mental health, feelings of stress, and media exposure. Finally, a recent qualitative analysis performed by Wang et al. (2023) on participants' written descriptions of how time felt like it was passing during the 1st year of the pandemic revealed the following metaphors or descriptors: “hazy/surreal,” “stuck in time,” “repetition,” “rollercoaster,” “paradox,” and “disappearing.” Thus, empirical evidence clearly points toward the general conclusion that people felt temporally disoriented at the beginning stages of the pandemic.

In addition to mental health and emotion-related factors, there are other considerations regarding time perception during the pandemic. One way that individuals are thought to navigate their memories is with “temporal landmarks.” Temporal landmarks are notable points in time that allow one to separate one time interval from another. These can be recurring events, such as weekends and birthdays, or more monumental occasions such as historical events (Shum, 1998; Dai et al., 2014; Peetz and Wilson, 2014; Koo et al., 2020). In the same way that physical landmarks provide one with a sense of direction, temporal landmarks help one make sense of the course of events by providing a frame of reference. They allow one to mentally map out the course of their lives across time. The COVID-19 pandemic, however, represented a large-scale disruption of these helpful guideposts. Yearly in-person gatherings and other familiar milestones were put on hold as individuals practiced social distancing or otherwise went into lockdown to prevent getting themselves or others sick. Holman et al. (2023) noted that many participants experienced a blurring of the line between weekdays and weekends. Moreover, in addition to the removal of such temporal landmarks, media outlets operating on a 24-h news cycle provided a nearly overwhelming amount of rapidly developing information pertaining to the COVID-19 virus. Thus, a combination of temporal landmark disruption and information overload may have contributed to distorted perceptions of time.


Recall direction and subjective temporal distance

The present study was intended to be a conceptual replication of Lam and Buehler's (2009, Study 2) work that examined the influence of recall direction on perceptions of temporal distance from a target event. As operationalized by Lam and Buehler, recall direction refers to the order of direction in which a series of events are recalled. Most often, as in narratives and general social discourse, events are remembered in forward chronological order (e.g., Skowronski and Walker, 2004; McAdams, 2006; Brunec et al., 2015). However, people may also engage in backward recall if the purpose is to draw causal conclusions about why certain events occurred. Furthermore, as Lam and Buehler noted, the activation of a recent memory might also spontaneously cue the recall of an earlier and related event (e.g., remembering one's 21st birthday may remind one of their 18th birthday; see also Brunec et al., 2015).

Lam and Buehler (2009) asked whether recall direction might influence perceptions of temporal distance even while holding objective temporal distance constant. Subjective temporal distance, as opposed to objective temporal distance, refers to how distant in time a recalled event feels or seems to an individual (e.g., Ross and Wilson, 2002). Lam and Buehler reasoned that an event should feel closer in time after engaging in backward recall (i.e., recall that proceeds in a reverse-chronological order ending with a target event) than after engaging in forward recall (i.e., recall that proceeds in a chronological order that begins with a target event) because the former should lead people to form a momentary impression that relatively little has changed in either themselves or their circumstances since the event occurred, thereby leading them to feel that the event was relatively close to them in time. On the other hand, they argued that because forward recall should be relatively more likely to elicit a narrative form of thinking about how one's “past selves” became one's “present selves” (i.e., calling on themes of developmental growth and change; McAdams, 2004; Bauer et al., 2005; Pals, 2006), perceptions of change should elicit the feeling that the event occurred relatively more distantly from them in time. In line with their predictions, Lam and Buehler found across five studies that backward recall made participants feel closer in time to a target event (i.e., the day participants learned that they had been admitted to Wilfrid Laurier University) than did forward recall, and in Study 5 they provided evidence for the mediating role of self-change perceptions in accounting for the effect of recall direction on subjective temporal distance.

In the present study we sought to conceptually replicate Lam and Buehler's (Study 2) findings regarding the effect of recall direction on subjective temporal distance. Instead of asking 1st-year college students to recall the day they were admitted to university, however, we directed them instead to recall how distant the initial COVID-19 lockdowns in the U.S. felt to them after engaging in either backward recall (i.e., remembering a series of events in reverse-chronological order ending with the lockdowns) or forward recall (i.e., remembering a series of events in chronological order beginning with the lockdowns).




Method

Participants recalled a series of seven autobiographical events in either a backward or forward direction with the target event occurring in the middle (i.e., position #4). After recalling all seven events, we asked participants to judge how distant (or close) each of the events felt to them (i.e., subjective temporal distance).


Participants

Seventy-nine 1st-year student participants (56 female) were collected from introductory psychology courses at Ohio University (OU) via SONA, the university's online research platform.1 The mean age of the participants was 18.54 years, and the sample was predominantly White (88.6% White/Caucasian, 6.3% Black/African American, 2.5% Hispanic/Latino, 1.3% Asian/Asian American, and 1.3% Multiracial). Participants received 0.5 research credits toward their fulfillment of a course requirement.



Procedure

The study was run on a Qualtrics-based online survey between November 29, 2020, and December 6, 2020. Closely following the procedure employed by Lam and Buehler (2009) in their Study 2, participants were asked to recall a series of seven events that they all would have experienced. The event in position #4 (i.e., the centermost event) was always the target event: “The initial lockdown that took place in the state in which you were living when the COVID-19 lockdowns hit (late February-mid-March).2” Three of the specified events took place before the target event (“1st day of classes as a high school senior,” “Christmas Day 2019,” “New Year's Eve”), and three events took place after the target event (“Fourth of July,” 1st day of classes at Ohio University,” “An event that happened yesterday”). To ensure that participants adequately reflected upon each event, participants were asked to briefly write down the details of what they could remember from each event. In the forward recall condition, participants considered these events in chronological order, beginning with their “first day of classes as a high school senior” and continuing through to “an event that happened yesterday,” whereas in the backward recall condition, these events were considered in reverse-chronological order, beginning with “an event that happened yesterday,” and continuing through to their “1st day of classes as a high school senior.” In both conditions, the target event was the fourth event to be recalled.

Subsequently, participants once again proceeded through each event in chronological or reverse-chronological order. This time, participants were asked to indicate the subjective temporal distance of each event using a digital slider that ranged from 0 to 100 (Wang et al., 2023), with endpoints that were respectively labeled “Feels like yesterday,” and “Feels very far away.3” Following completion of these measures, participants were debriefed and thanked for their participation.




Results

An independent samples t-test revealed that the mean subjective temporal distance from the target event (i.e., the beginning of the COVID-19 lockdowns) reported by forward recall participants (M = 50.54, SD = 32.87) felt closer than did the distance reported by backward recall participants (M = 75.55, SD = 29.54), t(75) = −3.51, p < 0.001, d = 0.80, a result that runs directly counter to that reported by Lam and Buehler (2009, Study 2). At α = 0.05 and a sample size of n = 74, an effect-size sensitivity analysis identified that 80% power would be achieved for an effect size equal to or >d = 0.584, which is lower than the observed effect size of d = 0.80. Thus, the present study appears to have been appropriately powered to detect this effect (observed power = 0.93).

Table 1 depicts the mean subjective temporal distance reports for each of the seven autobiographical events as a function of recall direction. In addition to the recall direction difference that we found for the target event, two other comparisons were statistically significant. First, forward recall participants felt that their 1st day of classes as a high school senior (i.e., the earliest of the recalled autobiographical events) was closer to them in time (M = 64.83, SD = 28.12) than did backward recall participants (M = 80.56, SD = 27.06), t(77) = −2.58, p = 0.012, d = 0.58 and, second, forward recall participants felt that their 1st day of classes at Ohio University (i.e., the latest of the recalled autobiographical events) was closer to them in time (M = 34.59, SD = 25.07) than did backward recall participants (M = 49.33, SD = 25.18), t(76) = 2.59, p = 0.010, d = 0.59. No other comparisons were significant, all ps > 0.17.


TABLE 1 Mean subjective temporal distance for each autobiographical event as a function of recall direction.
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Discussion

The central (and unexpected) finding of the present study is the reversal of the effect of recall direction on judgments of temporal distance from a target event as compared to the findings of Lam and Buehler (2009, Study 2). In Lam and Buehler's work, the target event (the day participants learned that they had been accepted to Wilfrid Laurier University) was perceived to be closer when recalled through backward recall, and more distant when recalled through forward recall. The present study replaced their target event with the onset of the initial COVID-19 lockdowns and found the opposite effect: the target event was perceived to be closer when recalled through forward recall, and more distant when recalled through backward recall.

We believe it is reasonable to speculate that the nature of the target event in the present study played a significant role in producing the unexpected reversal of the previously reported effect of recall direction on subjective temporal distance. We will first approach this question by examining Lam and Buehler's (2009) explanation for the recall direction-based differences they found.

According to Lam and Buehler (2009), the mechanism that underlies the differential perceptions of temporal distance produced by forward and backward recall is perceived change, both in oneself and one's circumstances. When people remember events in a backwards direction, they do so in an incremental, step-by-step fashion that gives rise to a perception that relatively little has changed. When people recall events in a forward direction, however, they must first directly mentally time travel back to the oldest event in the sequence, then travel forward sequentially from that point (see also Brunec et al., 2015). This abrupt jump back in time, as opposed to the gradual shift that characterizes backward recall, highlights differences between past and current selves, as well as past and present circumstances. In turn, the salience of these differences should, according to Lam and Buehler (2009), lead people to judge events as being more distant after forward recall than after backward recall. In kind, the narrative thinking evoked by forward recall (e.g., McAdams and McLean, 2013) encourages people to pay attention to changes across time, as though analyzing the development of a character in a play (Mar, 2004). Thus, perceptions of change evoked by forward recall make past events seem more distant in time.


Diminished self-change perceptions and boredom

Why should recollections of the initial COVID-19 pandemic lockdowns cause a reversal of this finding? One possibility is that the temporal distortions known to characterize the experience of living through the pandemic (e.g., Wang et al., 2023) limited the amount of change that people perceived during this period. Note that this would be particularly likely to affect the processes that are otherwise typically engaged by forward recall: the formation of narratives of growth and development that evoke perceptions of greater temporal distance. One way this could occur is if the narrative content of pandemic-related memories were novel or immersive enough to distract people from whatever comparative processes they would normally engage in about the present and the past. Indeed, the hazy and surreal temporal qualities of the pandemic (Wang et al., 2023) may have led some to experience a level of unreality and dissociation from the self, thereby rendering mental representations of the present and past self-less coherent (see Holman and Silver, 1998) and, thus, comparisons more difficult.

Also limiting the amount of change that people perceived during this period was likely the simple fact that the pandemic was experienced as boring by many. Indeed, several early reports (e.g., Cellini et al., 2020; Droit-Volet et al., 2020; Ogden, 2021) indicated that people were experiencing time slowing down. Given the relationship that exists between boredom and perceptions of the slowing passage of time (e.g., Sackett et al., 2010; Westgate, 2020; Wang et al., 2023), it is likely that feelings of boredom diminished perceptions of change and thereby undermined the typical effects of forward recall on enhancing perceptions of temporal distance from autobiographical events.



Emotional involvement and temporal disintegration

A second possibility is that the emotional aspects associated with the early pandemic stages interfered with the typical effects of recall direction (Lam and Buehler, 2009). The onset of the pandemic was a period charged with anxiety and uncertainty for many, and perhaps the use of the lockdowns as the target event in the present study elicited greater emotional involvement during recall than did the target event employed by Lam and Buehler.

Cutting across recall direction, research finds that emotional involvement can influence the subjective temporal distance of events. For example, participants asked to recall various historical periods subsequently judged those periods to feel closer in time to the extent that they reported experiencing greater emotional involvement with them (Bratfisch et al., 1971). Relevant here as well is the experience of flashbulb memories: those who witnessed emotionally charged events such as the 9/11 terrorist attacks on the U.S. or the assassination of JFK report that such events feel closer in time even years after the fact (Brown and Kulik, 1977; Hirst and Phelps, 2016). Thus, if a memory evokes emotions, we should expect such memories to feel more recent.

Regarding recall direction, we would expect emotions to be heightened by a more forward-looking chronological narrative rather than one considered in reverse. Arguably, backward recall should diminish some of the emotional qualities of memories because it disrupts the more natural and narrative-eliciting forward-directed recall sequence by using a more inferential and deliberative approach. Perhaps, then, the emotional qualities associated with the initiation of the COVID-19 lockdowns [in comparison to the more pallid qualities associated with Lam and Buehler's (2009) target event] worked to diminish temporal distance perceptions in forward (but not backward) recall.

Research on the relationship between trauma and memory is also theoretically aligned with the notion that strong emotions disrupt memory recall. Citing Janet (1925), Holman and Silver (1998) note that, “…the initial emotional reaction to a traumatic event can be so intense as to have a disintegrating effect on the entire psychological system” (p. 1,147). They argue that “…by disrupting cognitive processing of the event, these initial reactions may interrupt personal development and leave individuals ‘stuck' in their prior traumatic experience” (p. 1,147). Moreover, in the struggle to assimilate the past event, an individual may “…get ‘stuck' in the past, both voluntarily and through involuntary intrusions of ongoing thought processes” (Silver et al., 1983, p. 89, as cited by Holman and Silver, 1998). Consistent with this conceptualization, Holman and Silver (1998) in three studies reported an association between disjointed temporal reactions to traumatic experiences—a phenomenon they termed “temporal disintegration”—and maladaptive responses to trauma. Regarding the present work, if the initial COVID-19 lockdowns were experienced traumatically, at least by some, then it may very well be that any ensuing temporal disintegration and disorientation made people feel that they were “stuck in” the past (see also Wang et al., 2023) and thus felt relatively closer to it. In all, however, although differential levels of emotional involvement probably contributed to the observed effect, it seems unlikely that involvement was a primary cause because we completely reversed Lam and Buehler's (2009) effect (and did not merely eliminate it).



Event valence

Perhaps a stronger explanation for the reversal of the original finding might be that the target events used by Lam and Buehler (2009) and the present study differed in valence. Whereas, Lam and Buehler's target event—the day participants learned that they had been accepted into Wilfrid Laurier University—was most likely experienced as positive, the initiation of the COVID-19 lockdowns was more likely experienced as less positive and more negative. Assuming that participants were in a neutral mood-state at the time they completed our study, forward recall instructions would have initially led participants to recall more negative memories (i.e., the beginning of the lockdowns)—evoking, perhaps, more negative mood-states—before shifting them forwards in time to recall more positive memories that presumably evoked less negative mood-states. Backward recall instructions, by contrast, would have initially led participants to recall more positive (or at least neutral) memories before shifting them backwards in time to recall more negative memories (i.e., surrounding the lockdowns) that presumably evoked more negative mood-states. Thus, in the present study, forward recall instructions induced movement away from negative memories (and negative mood-states), whereas backward recall instructions induced movement toward negative memories (and negative mood-states). In Lam and Buehler's studies, on the other hand, forward recall instructions induced movement away from a positive memory (acceptance into university), whereas backward recall instructions induced movement toward a positive memory.

In our view, directional movement toward or away from a positive or negative event memory could be perceived as a net loss or a net gain relative to one's current state of self. Prospect theory (Kahneman and Tversky, 1979) describes an asymmetry between how humans process losses and gains of equivalent magnitudes. People tend to be loss averse, dwelling more on looming losses than equivalent gains. From this perspective, backward recall toward a negative event and forward recall away from a positive event would both be construed as “losses” that weigh more heavily against the current self-state than would equivalent “gains” (i.e., backward recall away from a negative event and forward recall toward a positive event). Indeed, the findings across both our study and Lam and Buehler's (2009) support this conceptualization: backward recall instructions elicited judgments of greater temporal distance when the target event was negatively valanced (inducing movement toward negative memories of the lockdowns), whereas forward recall instructions elicited judgments of greater temporal distance when the target event was positively valanced (inducing movement away from the positive memory of being accepted into university).



Event closure

Finally, another difference between Lam and Buehler's (2009) work and ours' is that whereas the former focused participants on a more “closed” event—acceptance into university—the latter focused participants on a more “open” event—the initial COVID-19 lockdowns. Because receiving an acceptance letter into university is a distinct, concrete event (cf. Trope and Liberman, 2010) that is complete and can thus be parceled away into memory, phenomenologically it should feel more closed (Beike and Wirth-Beaumont, 2005; Beike, 2007). Conversely, although the initial lockdown in the state of Ohio was, by itself, a single event, it is nevertheless associated in memory with the broader pandemic—an ongoing, less distinct sequence of events that has yet to attain memory closure, and thus phenomenologically should feel more open (e.g., Crawley, 2010). If this is the case, then memories of the initial lockdowns are more strongly connected to the present and might thus have anchored study participants in the here and now as they attempted to engage in either forward or backward recall. More generally, then, perhaps the open nature of the pandemic made backward recall feel more effortful, resulting in judgments of greater temporal distance. In all, differential experiences of memory closure may have contributed to the reversal of Lam and Buehler's effect that we observed.




Coda

In addition to reporting (and attempting to account for) an unexpected finding, we believe our results are significant on a broader theoretical level because the reversal of an earlier set of findings (i.e., Lam and Buehler, 2009) suggests that the relationship between recall direction and the subjective experience of time may be more complex and nuanced than was previously assumed. Future research might focus on aspects of the target event itself, manipulating target event valence and target event closure as we described. Moreover, events that are experienced more emotionally and, perhaps, negatively may be represented differently in memory than events that are experienced less emotionally and, perhaps, positively. In turn, these differential mental representations might interact with recall direction (as well as a variety of contextual factors) to influence the perceived temporal distance of an event. We hope that the present work stimulates additional inquiries into the nature of subjectively experienced time.
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Footnotes

1 Minor variations in sample size per event occur where one or more participants chose not to answer the question (i.e., 74 out of 79 participants provided a measure of temporal distance for the target event).

2 85.8% percent of the 1st-year students who enrolled at Ohio University in the fall of 2020 were residents of the state of Ohio, which instituted initial lockdowns on March 13, 2020 (i.e., the date when the initial federal lockdown was instituted).

3 Lam and Buehler (2009, Study 2) had participants make a mark on a 171 mm line to indicate their judgments of temporal distance, employing the same endpoints.
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