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Experiencing a slow passage

of time was an indicator of social
and temporal disorientation
during the Covid-19 pandemic

Pablo Fernandez Velasco®*, Bastien Perroy?, Umer Gurchani? & Roberto Casati?

Time dilation was experienced in most countries and across the several years of the Covid-19 crisis:
the passage of time was deemed slower than before the pandemic, and the distance to the beginning
of the pandemic seemed longer than it really was. An outstanding question is how these two aspects
of time judgements relate to other temporal, social and affective disturbances. We developed and
validated a 59-item questionnaire to explore these questions. 3306 participants completed the
questionnaire in France in May and June 2021. Here, we analyse group differences and find that

both slow passage of time and long distance judgements were associated with larger disturbances
across all domains under study. These included temporal disruptions—the aptness to project oneself
into the future, the sense of a rift between pre-pandemic and pandemic time, the ability to locate
oneself in time, the capacity to recall the order of past events—, as well as an overall sense of social
disorientation, and trauma-specific disturbances. In contrast, both fast passage of time and short
distance judgements were associated with beneficial effects across all of the mentioned domains. Our
results indicate that perceived passage of time and temporal distance judgements are key indicators
of social and temporal disorientation.

As a result of the Covid-19 crisis and its associated public health measures, many people have suffered a host
of disruptions in their perception of time. To capture the heterogeneity of these disruptions, we developed a
quantitative questionnaire with 59 questions. Here, we analyse 3306 responses to the questionnaire with the aim
of elucidating the way in which disturbances to the feeling of the passage of time and to the sense of temporal
distance relate to other types of temporal, social, and affective disruptions, such as the capacity to remember
the order of past events or the difficulty in imagining future events. By studying the psychological impact of
the pandemic, we gain insight into how disruptions in different aspects of time judgements relate to each other.

Abnormal temporal experience has been a persistent feature throughout the Covid-19 crisis!~, and, con-
sequently, there is a multitude of studies focusing on different types of time distortions. Most of the existing
research on time judgements during the pandemic has focused on passage of time judgements—the sense of
time passing faster or slower. Previous studies have found a pervasive sense of time passing slower than usual
in France™", Ttaly’, and Iraq’, a pervasive sense of time passing faster in Uruguay® and Argentina®, and both
fast and slow passage of time in the United Kingdom?>'!. The differing directions of the experienced distortions
from one country to another and from one study to another are partly due to cultural and demographic aspects.
The researchers studying time judgements in Iraq highlight the local polychronic time culture, and the study in
Argentina found significant gender differences. However, these two elements alone do not fully account for the
diversity found in the reported disruptions. Other factors include the time at which the questionnaire was asked
(e.g., during or after a lockdown), and whether participants reported a present or a retrospective judgement'?,
and if retrospective, whether it was over a short or a long period®'.

A second key aspect of time judgements corresponds to subjective temporal distances>*>>'3. Temporal distance
judgements express the subject’s sense of the length of time having elapsed between a given past event and the
present moment at the time of questioning (e.g. how far away the beginning of the pandemic seems to the sub-
ject). While some studies refer to it as (depending on the distance under evaluation), 8-months passage of time
judgments?, or 11-months passage of time judgments’, the common phenomenon under study is the short-to-long
feeling aspect of time. To clarify, temporal distance judgements are not the same as retrospective passage of time
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judgements, which are feelings of the passage of time over a long period (e.g. “since the pandemic began, time
has been passing slowly”). Therefore, expressions such as “I1-months passage of time judgments”, are to some
extent, a misnomer, because the actual question employed in the study using that term was not about the pas-
sage of time (e.g. fast or slow) over an 11-month period, but about the feeling of elapsed time: “It is 11 months
since Iraq first went into lockdown. It feels like (1) a lot shorter, (2) somewhat shorter, (3) about 11 months, (4)
somewhat longer, (5) a lot longer” Consequently, it is important to draw a distinction between passage of time
judgements (which can be present or retrospective) and temporal distance judgements.

Compared to passage of time judgements, temporal distance judgements are hypothesised to rely more heavily
on memory processes>'%. Temporal distance judgements might also be influenced by the vividness of the event at
the beginning of the period in question'; in the case under consideration, the beginning of the pandemic. Most
studies have found that distance judgements corresponded to pandemic time being longer than pre-pandemic
time, which was associated with slower passage of time?°. In contrast, a study in Germany compared passage
of time data during the pandemic to data preceding the pandemic, and found an overall relative deceleration
in the experienced passage of time in between these two points*. But the felt passage of time was still deemed
overall fast, which aligned with an overall short experience of pandemic time. Moreover, the study found that
the perceived subjective temporal distance of pandemic time showed a bimodal distribution, with a majority of
participants reporting a shorter time length but a minority of participants reporting a longer one. All in all, it
seems that in general, if time is experienced as slow, it is also experienced as elongated, and if it is experienced
as fast, it is also experienced as compressed.

Table 1 summarizes all Covid-19 empirical studies to date assessing either passage of time or temporal dis-
tance judgements, and outlines divergences in methodological strategy. Some researchers asked for a judgement
for the passage of time about before the pandemic, and then during the pandemic, and compared both®!*16.
A wealth of international studies asked for judgements relative to the time before the pandemic and analysed
responses directly>>®!!. A single study compared time judgements expressed before the pandemic and those
expressed during the pandemic®. A study investigated time expansion® by focusing on a host of phenomenological
features previously validated to be indicative of the passage of time. By contrast, while studies looking at temporal
distance judgements differed in the name they gave to the judgement, they actually all used a similar frame for it.
Our own study framed both passage of time and temporal distance judgements not with the goal of comparing
the Covid judgements with the pre-Covid ones, but rather to allow for conflicting feelings about the pandemic
(e.g. both a faster and slower feeling of passage of time, at times) to be expressed. Our way of framing passage of
time judgements is similar to the study from Loose et al.8, but their study didn’t focus on bimodality and didn’t
investigate distance judgements. Shared emphasis is put on the association between the slow passage of time and
boredom!**, depression or psychological distress>®!°, perceived isolation or an overall decrease of satisfaction in
terms of social interactions*>!!. As the slow passage of time is usually associated with longer temporal distances,
the abovementioned emphasis was also expressed for long temporal distance judgements, when investigated®*"*.

Existing research has reported a variety of temporal disruptions that go beyond fast-slow passage of time and
long-short distance judgements. These include disturbances in memory capacity (e.g. remembering intentions'’),
switches in temporal perspectives®'®, and difficulty in locating oneself temporally (knowing the present day of
the week’). Overall, disturbances in time judgements are correlated with compliance with health mandates'*?°,
as well as with overall mental health?!, in particular with regards to anxiety'’, boredom'®??, and the feeling of
isolation*™*°. The current study aims to clarify the connection between different types of temporal disruptions.
More specifically, the aim is to investigate how slow-fast passage of time and short-long temporal distances relate
to other disturbances in temporal experience (e.g. difficulty in locating oneself in time). Previous studies found a
bi-modal distribution for both passage of time and temporal distance judgements>*!>'3. This means that across
all aspects of the experience of the pandemic, whether time passed quickly or slowly was one of the most divisive
phenomenological features, along with whether elapsed time felt shorter or longer. Moreover, a previous analysis
of qualitative reports gathered during lockdowns and curfews in France and in the UK* found that a substantial
number of people reported that time passed both quickly and slowly at once depending on the perspective and
temporal scale they had in mind, a confusion-inducing phenomenon which is conducive to temporal vertigo™*?*.
Such puzzling reports were widely documented during the pandemic® and are investigated both for passage of
time and temporal distance judgements®.

The exact nature of the distinction between fast and slow passage of time is still a topic of debate. Some
have argued that “fast” judgements are actually inferences, e.g. about having had fun at a party and not notic-
ing time flown by, while slow judgements are about actual experiences, e.g. a feeling of monotony waiting in a
queue®®. Others insist these judgements are tied to autobiographical memory activation: the fewer the events
being remembered, the faster time passes®’. Moreover, we must also take into account an additional distinction
between present and retrospective passage of time judgements, which we mentioned earlier. A recent theory is
that present passage of time judgements are based on contextual information®, while retrospective passage of
time judgements depend upon other mechanisms, such as episodic memory. In any case, the consensus is that
passage of time judgements are not explicit duration judgements (e.g. estimating it has been exactly 3 min since
I received my last email notification)?. Passage of time judgements do not seek to represent time objectively, but
rather to express something about a subject’s integration within her environment, in the characteristic fashion
of metacognitive feelings®. Existing research indicates that arousal typically fastens the passage of time, while
boredom and monitoring time through attention has the inverse effect®’. All in all, whether the fast-to-slow
spectrum of the passage of time judgements encompasses a real divide (e.g. if it were a mere mnemonic con-
struction) or whether it is a plain continuous experiential feature (e.g. any event being possibly experienced fast
or slow) remains to be investigated.

Our paper aims at providing new evidence regarding whether the fast/slow divide could be associated with
experiential disturbances across various domains during the Covid-19 pandemic. To this end, we developed a
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Table 1. A summary of existing passage of time and temporal distance judgements studies related to the
Covid-19 crisis. When possible, similar frames (i.e. the scale given to respondents when probing their
judgements) are grouped on the same columns.

quantitative questionnaire to capture different aspects of people’s experience, which we distributed in May and
early June 2021. Participants responded to our questionnaire not during the first lockdown in 2020, but during
the last phase of the 2021 French curfew, directly following the 3rd French lockdown. Thus, our focus is not
exclusively on the impact of lockdowns, but rather on the protracted temporal disruptions of the pandemic,
and on whether the feeling of slowing down of passage of time reported during the first lockdown persisted
afterwards. Individuals who experienced a perduring slowing down of time may have adjustment difficulties
related to mental health issues, and passage of time might thus serve as a predictor of psychological distress®>.

As people’s judgements about temporal distances (i.e. whether time appeared long or short) were concomitant
with their judgements of passage of time (i.e. whether time passes fast or slow), we explore the short/long divide
along with the fast/slow divide. Finally, we explore the impact of temporal vertigo, both in terms of passage of
time (both fast and slow) and temporal distance (both long and short). Therefore, the present paper aims to
examine the following three previously unexplored questions:

e Ql. Which group among those who report fast/slow feelings of the passage of time experienced stronger
disturbances in the other aspects of temporal experience.

® Q2. Which group among those who report short versus long temporal distances experienced stronger dis-
turbances in the other aspects of temporal experience.

® Q3. Whether temporal vertigo during Covid-19 was an aggravating factor of the overall time disturbances.

Methods

We developed a quantitative questionnaire called ITSD (Instrument for measuring Temporal and Social Disorienta-
tion) through several stages®. First, we collected responses to an online, open-ended, qualitative questionnaire
from 161 participants in March 2021. We conducted a thematic analysis of the temporal disruptions responses
through a two-coder process. We then created the quantitative questionnaire based on the emerging themes
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Characteristics Values
Average age 25.24
Median age 21.00
Number of female participants 2273
Number of male participants 990
Number of participants that chose neither ‘male’ nor female’ 43

Average socio-economic status (based on the MacArthur Scale of Subjective Social Status) | 6.04

Number of students 2392
Number of workers 342
Number of retirees 64
Number of unemployed 25
Number of ‘chomage partiel’ (furlough) 3
Average number of cohabitants 2.3

Table 2. Sample characteristics of the 3306 participants having answered all questions.

Construct ‘ Cronbach’s alpha value

Social disorientation factor

Social disorientation ‘ 0.865

Temporal disorientation factors

Passage of time 0.80
Temporal order of events 0.63
Temporal distance 0.65
Future orientation 0.74
Temporal self location 0.65
Temporal rupture 0.41

Table 3. Cronbach’s alpha values for components.

from the analysis. We proceeded to send the quantitative instrument to four separate experts for feedback, which
resulted in the modification of some questions, and in eliminating 12 questions (largely because experts sug-
gested that a large number of questions might hamper participation). The resulting quantitative questionnaire
was distributed in May and June 2021 through both email (4724 respondents) and Twitter (727 respondents).
In France, the distribution period of the questionnaire corresponded to the final weeks of a 6-month-old cur-
few, which just followed the 7 weeks of the third national lockdown. There was no financial compensation for
completing the questionnaire. The sample size was 5453 participants, of which 3306 participants completed the
full survey comprising 59 questions, including 9 demographic questions, the MacArthur Scale of Subjective
Social Status, 11 questions on lifestyle changes (pre- vs post-pandemic), 9 questions about social disruptions,
24 questions about temporal disruptions (divided into three blocks) and 13 questions adapted from the Global
Psychotrauma Screening. (See Table 2 for sample characteristics.) The questionnaire was hosted on Qualtrics,
was fully anonymous, and participants completed a written consent form online (sample characteristics are
given in Table 1). All research involving human participants has followed the ethical procedures for approval
at our institution. The Péle Ethique of the Institut des Sciences Biologiques (INSB) of the Centre national de la
recherche scientifique (CNRS) waived ethical approval for fully anonymous questionnaires. The study has been
conducted according to the principles expressed in the Declaration of Helsinki.

The questionnaire was validated through the “3 faced construct validation method™** using factor analysis. To
achieve these three steps, the sample is randomly split into three parts, 20% for EFA, 40% for an CFA and 40% for
a cross-validating CFA. Results of these validation steps are provided in the supplementary materials. This factor
analysis revealed several unified components, each corresponding to a set of related questions. Table 3 contains
Cronbach’s alpha values for each component whereas other detailed results of factor analysis (e.g. factor loading
table) can be found in the supplementary materials (Appendix 1). Questions about social disruptions formed a
unified component (Social Disorientation; Questions 20, 21, 22, 23, 24, 27; e.g. “I feel more isolated from oth-
ers”). The questions in Social Disorientation pertained to perceived isolation, group belonging, closeness to others,
the capacity to find emotional support, and the overall sense that one’s social universe has been diminished. In
contrast, temporal disruptions clustered into the following six separate components, which is a testament to the
heterogeneity of temporal disruptions, as discussed in the introduction:

»34

1. Passage of Time | Questions 48, 49, 50 | e.g. “Overall, since the pandemic began, time has been passing slowly/
quickly”
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2. Temporal Distance | Questions 45, 46, 47 | e.g. “At times, the beginning of the pandemic feels noticeably
close”

3. Temporal Order of Events | Questions 42, 43, 54 | e.g. “At times, I feel confused about the order of events
that occurred since the pandemic began”

4. Future Orientation | Questions 52, 56, 57 | e.g. “I feel it is easier/harder to imagine for me to imagine the
future”

5. Temporal Self Location | Questions 40, 41 | e.g. “I get confused more/less often about which month of the
year it is”

6. Temporal Rupture | Questions 44, 58 | e.g. “At times, the period since the pandemic began felt unreal to me.”

It is worth noting that both passage of time (PoT) and temporal distance (TD) included three questions rather
than one, which aimed at getting a better picture of potential bimodality. In the case of PoT, the first question
is an agree-disagree scale querying for instances of slow time, the second an agree-disagree scale querying for
instances of fast time, and the last question is a slow-fast scale for the overall passage of time during the pandemic.
TD questions follow a similar structure. As we were expecting conflicting time feelings based on our prelimi-
nary qualitative reports, this design would allow us to shine a new light on the fast/slow and short/long divide,
compared to other studies on the matter. Future orientation is the subject’s ability to imagine future events and
the degree of associated anxiety. Temporal rupture corresponds to the feeling that there is a schism between the
events preceding the pandemic and those that came after, together with a pervasive sense of time feeling unreal.
Temporal self-location refers to the subject knowing what month of the year, or what day of the week, it currently
is. Finally, temporal order of events corresponds to the ease with which a subject feels she is able to remember
the order of past events. On top of the aforementioned components, questions 61-69, adapted from the Global
Psychotrauma Screening®, formed a further component (hereon GPTS).

Apart from capturing ambivalent feelings about time passage and temporal distances, another advantage of
our study comes from the large number of both questions and participants. Having 59 questions provides a fine
grain understanding of disruptions in time judgements. A taxonomy of disruptions emerges out of the clustering
of questions into components. We then calculated the values of each of the components in our survey. Values
for each component were calculated by averaging the responses of each participant to the questions related to
that component. In turn, the high number of participants means that we can divide the sample into smaller sub-
groups of participants to run comparative analyses all the while maintaining satisfactory statistical significance.

We decided to divide our sample into groups based on their time judgements during the pandemic for both
our passage of time and temporal distance components. Below is the break-down of groups based on passage
of time:

1. People who perceived that at times, since the beginning of the pandemic, time passed faster. (n=3801, or
~24% of our sample)

2. People who perceived that at times, since the beginning of the pandemic, time passed slower. (n=1681, or
=51% of our sample)

3. People who perceived that at times, since the beginning of the pandemic, time passed both faster and slower.
(n=247, or =7% of our sample)

4. People who perceived that at times since the beginning of the pandemic, time passed neither faster nor
slower. (n=577, or = 17% of our sample)

Below is the breakdown of groups based on temporal distance:

5. People who perceived that at times during the pandemic, its beginning seemed far away. (n=2397, or ~73%
of our sample)

6. People who perceived that at times during the pandemic, its beginning seemed close. (n=127, or ~4% of
our sample)

7. People who perceived that at times during the pandemic, its beginning seemed both far away and close.
(n=289, or =9% of our sample)

8. People who perceived that at times during the pandemic, its beginning seemed neither far away nor close.
(n=493, or = 15% of our sample)

We wanted to allow for the potential of some subjects experiencing certain positive effects from the pandemic
situation. This meant plotting responses on a disoriented-oriented spectrum, rather than on a disrupted-undis-
rupted spectrum. To this end, we rescaled each component between —2 and + 2, with 0 meaning no experienced
temporal or social disruptions. The disorientation-orientation axis offers a helpful framework through which to
encompass the diverse disruptions across temporal, social and affective domains®**~*. In contrast, the two com-
ponents of interest related to time judgements functioned between slow versus fast time on the one hand, and
long versus short time on the other, and couldn’t be a priori reduced plotted onto a disorientation-orientation
spectrum. We excluded both PoT and TD from the analysis as they served as the pivot components that we
investigate and make use of to divide our sample. The only component that does not span the full -2 to +2 scale
is GPTS, which only probes one way towards trauma (for practical purposes, we deemed it a disorientation-like
feature), so it is compressed in between the —2 to 0 range. We calculated means and Cohen’s d values based on
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Figure 1. Distribution of PoT and TD questions within our sample.

the above grouping. We then performed multiple one-way ANOVA tests to determine the statistical significance
between the groups based on each pair of means.

Results

Figure 1 shows the responses to the questions in the components PoT (passage of time) and TD (temporal dis-
tance), both of which show bimodality, even if the bi-modality of temporal distances judgement only clearly
appears in the “at times” questions.

Figure 2 displays the 6 resulting spectrums for both the passage of time and the temporal distance groupings
outlined in the methods section. For example, the top row in Fig. 2a shows there are significant differences in
future orientation values between the group that experienced ‘fast passage of time’” and all other groups. The
complete set of results for all components are presented in Fig. 2a, for PoT, and Fig. 2b, for TD. A total of 77%
of differences between pairs of PoT and TD groups within all components were significant (a=0.01). Only nine
differences were not significant at the 0.05 a threshold and are represented with dotted lines in Fig. 2. Full statis-
tics (Anova values, Cohen’s d values, means) are available in the supplementary materials (appendixes 3 and 4).

The largest differences in terms of Cohen’s d appear between those experiencing only fast and only slow time
on the one hand, and those experiencing only short and only long time on the other. Within the passage of time
groups, the largest difference for the fast group compared to the slow group is less trauma (F=261.2; p<0.01;
d=1.22), followed by less social disorientation (F =164.61; p <0.01; d=0.97) and less confusion about the order
of events (F=150.95; p<0.01; d=0.90). The smallest difference between the fast group and the slow group is
less future disorientation for the fast group compared to the slow group (F=66.33; p<0.01; d=0.64). Effect sizes
between the fast-and-slow group and the slow group are noteworthy enough, with e.g. less trauma for the fast-
and-slow group (F=50.39; p<0.01; d=0.39).

A similar pattern is present for temporal distance judgements, within which the largest difference for the
short group compared to the long group is less confusion about the temporal order of events (F=136.75; p<0.01;
d=1.12), followed by less temporal rupture (F=83.9; p<0.01; d=0.88) and less trauma (F=69.94; p<0.01;
d=0.80). The smallest difference between the short group and the long group is less future disorientation for the
short group compared to the slow group (F=21.89; p<0.01; d =0.47). Here again, effect sizes between the short-
and-long group and the short group are noteworthy enough, with e.g. less confusion about the temporal order of
events (F=40.49; p <0.01; d=0.47). Interestingly, in both themes, those who had experienced fast or short time
reported actually more social orientation, as well as an overall easier recall of events since the pandemic started
(i.e. not just an absence of disorientation).

Discussion

This study examined the connection between, on the one hand, passage of time and temporal distance judge-
ments, and, on the other hand, various disruptions to social and temporal experience. These disruptions include
the temporal order of events, future orientation, temporal self-location, temporal rupture, social disorientation,
and psychological trauma. The data was collected in May and early June 2021, directly after the third national
French lockdown and after more than 7 months of severe health restrictions in France starting in October 2021,
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Figure 2. Mean components per time judgements groupings.

including two national lockdowns and a superseding curfew which was about to end June 20, 2021. Therefore,
the focus is not on the initial disruption caused by lockdowns per se but on the protracted psychological and
experiential disturbances of the lengthy Covid-19 crisis and on people’s capacity to adjust to that prolonged crisis.

Our results confirm previous studies that found a slow passage of time to be more prevalent than a fast pas-
sage of time?, and longer temporal distances to be more prevalent than shorter temporal distances”". Our
results also show bimodality for both PoT (Passage of Time) and TD (Temporal Distance), as found in previous
studies>*'>13, In other words, while a slow passage of time was the more prevalent direction of disruption in
PoT, a notable number of participants experienced a faster passage of time. Likewise, while longer temporal
distance was the more prevalent TD disruption, a notable number of participants experienced shorter tempo-
ral distance instead. Having three separate questions for PoT and three separate questions for TD can help us
clarify the emerging picture. Regarding PoT, 32.6% of participants described time as passing fast or very fast,
compared with 42.2% of participants who described time as passing slowly or very slowly, when given a choice
between time passing slowly or quickly overall (Q50). Nevertheless, looking at the other two questions, we see
that a noteworthy number of participants (n=247 out of a total sample of n=3308) agree to both time passing
slower and time passing faster at times. A similar effect is observed with respect to TD (n=289). A substantial
number of participants experienced disruptions in both directions of PoT and TD. This is an important finding,
because it helps explain the bimodality found in previous research, as well as the differing directions of overall
PoT distortions found in separate studies (e.g., slow in France', Italy’, Brazil® and Iraq’; and fast in Uruguay®
and Argentina®).

In the present study, we employed the concept of disorientation as a lens through which to examine the vari-
ous disruptions experienced during the pandemic. A recent review by van Wassenhove* on the links between
isolation and temporal cognition advanced the idea that isolation disrupts the orientational mechanisms sup-
porting temporal cognitive maps, resulting in a form of temporal disorientation. There is mounting evidence
that the hippocampus encodes not only physical space but also temporal and social structures**. We can
therefore talk of both temporal and social cognitive maps*’, and by extension, of temporal and social orientation
and disorientation. Researchers from different disciplines have used disorientation as a framework to analyse
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the psychological effects of the Covid-19 crisis. Here, we conceive of the disorientation experienced during the
pandemic as an existential feeling that encompasses a variety of disruptions across affective, temporal and social
dimensions®*?. Accordingly, we plotted the Future Orientation, Future Orientation, Temporal Self Location,
Temporal Rupture, Social Disorientation and GPTS components on a spectrum from disoriented to oriented in
order to observe their connection to both PoT (Passage of Time) and TD (Temporal Distance).

Previous work indicates an association between fast PoT (Passage of Time) and short TD (Temporal Dis-
tance)*. When we grouped participants according to their responses in PoT and TD and tested the average value
of their responses for the questions in the other six components, our results pointed in a similar direction. Those
in the slow passage of time group are consistently more disoriented than those in the fast passage of time group,
and those in the long temporal distance group are consistently more disoriented than those in the short passage
of time group. This is the case for all the components under study. Not only that, when we rank the temporal
components from more disoriented to less disoriented, we obtain the same ranking for both the passage of time
grouping and for the temporal distance grouping: Future Orientation, Temporal Rupture, Temporal Self Location,
Future Orientation. This is the case whether we are ranking them based on the values for the slow PoT group,
the fast PoT group, the long TD group, or the short TD group. This shows that, in terms of associated cognitive
disruptions, the effect of slow passage of time is similar to the effect of long temporal distances, and also that the
effect of fast passage of time is similar to the effect of short temporal distances. This double association is very
visible in Fig. 2, where the similarity of the two plots is immediately apparent.

What is perhaps the most noteworthy finding of the present study is the difference between group 1 and group
2, that is, between participants experiencing a fast PoT (Passage of Time) and participants experiencing a slow
PoT. Previous literature indicated that slow PoT was the more prevalent direction of disruption. Nevertheless,
it was unclear whether slow PoT was also associated with stronger disturbances across the temporal and social
domains, although associations between slow time on the one hand, and depression and anxiety on the other,
were documented>®'°. It might have been that (1) both slow and fast time resulted in equivalent disturbances,
(2) slow and fast time resulted in different types of disturbances, (3) fast time was rarer but actually resulted in
larger disturbances. However, what we found was that slow PoT—when compared to fast PoT—is not only more
prevalent but is also associated with larger disturbances in all the temporal components under study, as well as in
social disorientation and trauma. In contrast, participants in the fast PoT group only report clear disturbances
during the pandemic when it comes to Future Orientation and to Temporal Rupture. Even more striking is that
those participants who experienced solely a faster time reported being more socially oriented (i.e. less isolated,
closer to others, etc.) than before the pandemic, and found it easier to remember the order of past events. For all
components, the fast PoT group was “better off” than any of the other groups. It is better to experience no disrup-
tions to one’s normal PoT than to experience a slower passage of time, but it is even better to experience faster
than normal PoT. Of course, in the present study, we can only talk of association, not causation. It is likely that
there is a common cause behind both fast PoT and the beneficial effects in all other components: an interesting
candidate is that fast PoT might be a marker of the density of experience per standard temporal unit, itself condi-
tioned by the dynamics of social interaction*. This view would be congruent with major results from Chaumon
et al.” on the fundamental role of perceived isolation on temporal experience during Covid-19 across countries.

One of the key questions that we wanted to address in our study concerned temporal vertigo—the sense of
time both accelerating and decelerating or both contracting and dilating—which had been previously reported
to be one of the features of the phenomenology of the pandemic>'*?*?*. To better understand temporal vertigo,
we analysed the responses of those participants reporting both instances of slow and of fast PoT (group 3). This
group represented 7% of our sample, for which we provide novel evidence as our design permitted conflicting
time feelings to be expressed. One possibility was that temporal vertigo was in itself disorienting and therefore
associated with other disruptions in the temporal and social domains. Instead, our findings indicate that the
detrimental effect of slow PoT and the beneficial effect of fast PoT counteract each other. As a result, group 3 is
always in between group 1 and group 2, as is clear in Fig. 2. In fact, while group 3 and group 4 tend to be close
together, group 3 is always further along the disorientation-orientation axis. This indicates that the positive
associations of fast PoT are large enough that those participants experiencing both slow and fast PoT are better
off than those participants experiencing no disturbances on their PoT.

Turning the spotlight from PoT (Passage of Time) to TD (Temporal Distance) reveals a similar picture. Short
TD (group 6) was associated with fewer disturbances, across all components, than the both short and long TD
(group 7), which was associated with fewer disturbances than neither short nor long TD (group 8), which in turn
was associated with fewer disturbances than Jong TD (group 5). The main notable difference with respect to the
PoT groups analysis is that there is only one component, Future Orientation, for which participants experienc-
ing only short TD report being more disoriented during than before the pandemic. Temporal Rupture, which
was clearly on the negative side of the disoriented-oriented axis for all groups in the PoT comparison, is close
to zero for group 6 in the TD comparison. Once again, these results indicate the association between fast-short
and slow-long temporal distortions>*. In both TD and PoT, temporal components are ranked in the same order
(Future Orientation, Temporal Rupture, Temporal Self Location, Future Orientation). The same is true when
considering Social Disorientation. The only exception to this mapping is GPTS, which for PoT is one position
above Temporal Rupture and for TD is one position below Temporal Rupture. And as was the case with fast PoT,
short TD was associated with an overall beneficial effect across all components.

While several previous studies focused on the initial impact of the pandemic, in particular on the first
lockdown”!'*!"16, our data was collected during May and June 2021, a year and a half after the onset of the
pandemic, and in the final weeks of the French curfew. As such, an important element of our study concerns
our participants’ adjustment to the pandemic conjecture. Within this context, our results indicate that time hav-
ing regained a rapid pace is an important sign of overall well-being. However, some participants had not fully
adjusted to the situation by the Spring of 2021, and remained, to differing extents, disoriented both temporally
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and socially. With these findings, the present study contributes to the literature on predictors of psychological
distress during the Covid-19 crisis>*. Our results reveal both PoT (Passage of Time) and TD (Temporal Distance)
as key indicators of disorientation in a variety of domains.

There are several aspects that could be addressed in future research. The Covid-19 crisis has resulted in
widespread disturbances in temporal experience, but it is also necessary to investigate how these relate exactly
to other forms of psychological disturbances. For instance, autobiographical memory seems to influence pas-
sage of time judgements?’, but so does perceived social isolation, which was identified as one of the most crucial
experiential factors during the pandemic’. In turn, it remains unclear, for example, how memories relate to social
disorientation in fostering temporal disruptions. And although our findings offer a clear picture for both PoT
(Passage of Time) and TD (Temporal Distance), it remains uncertain whether similar patterns would appear
with respondents not undergoing health restrictions. The pandemic brought under scrutiny ambiguous and
conflicting aspects of time experience which had not been documented extensively in the literature beforehand.
It would be interesting to ascertain whether the patterns that one can see in TD (Temporal Distance) and PoT,
as well as in their relation to disorientation, hold true both in normal times and in more diverse forms of crises,
such as wars or climatic catastrophes. In addition, it would be beneficial to investigate in more detail the causal
connections behind the associations revealed in the present study. Once again, it is likely that there is a common
cause behind fast PoT, short TD, and their associated beneficial effects.

Allin all, our study reveals a complex dynamic behind the temporal, social and affective disturbances expe-
rienced during the Covid-19 crisis. There was a link between fast passage of time and short temporal distance
judgements, and between slow passage of time and long distance judgements. More importantly, both slow pas-
sage of time and long distance judgements were associated with larger disturbances across all domains under
study. These included temporal disruptions, such as the aptness to project oneself into the future, the sense of a
rift between pre-pandemic and pandemic time, the ability to locate oneself in time, the capacity to recall the order
of past events, as well as an overall sense of social disorientation, and trauma-specific disturbances. In contrast,
both fast passage of time and short temporal distance judgements were associated with beneficial effects across
all of the mentioned domains when compared not only to the slow/long time dyad but also to the experience of
those participants who did not report any disturbance in neither passage of time nor temporal distance, and even
both at once. This observation is novel in the literature and will be interesting for Covid-19 researchers as well
as for time judgements researchers in general. In the context of public health policy, the present study suggests
that decision makers should pay close attention to disruptions in time judgements and take the heterogeneity of
these disruptions into account. Finally, our results indicate that the experience of slow passage of time is often
associated with a host of temporal, social and affective disturbances, which can inform clinical interventions in
times of crisis.

Data availability
We have made our dataset and analysis notebooks publicly available on https://www.kaggle.com/code/gurchani/
testing-fast-slow-perception-of-time.
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