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Objective: During the protracted collective trauma of the COVID-19 pandemic, lay of distorted percep-
tions of time (e.g., time slowing, days blurring together, uncertainty about the future) have been wide-
spread. Known as “temporal disintegration” in psychiatric literature, these distortions are associated
with negative mental health consequences. However, the prevalence and predictors of temporal disinte-
gration are poorly understood. We examined perceptions of time passing and their associations with life-
time stress and trauma and pandemic-related secondary stress as COVID-19 spread across the United
States. Method: A probability-based national sample (N = 5,661) from the NORC AmeriSpeak online
panel, which had completed a mental and physical health survey prior to the pandemic, completed two
surveys online during March 18—April 18, 2020, and September 26—October 16, 2020. Distorted time
perceptions and other pandemic-related experiences were assessed. Resulfs: Present focus, blurring
weekdays and weekdays together, and uncertainty about the future were common experiences reported
by over 65% of the sample 6 months into the pandemic. Half of the sample reported time speeding up
or slowing down. Predictors of temporal disintegration include prepandemic mental health diagnoses,
daily pandemic-related media exposure and secondary stress (e.g., school closures, lockdown), financial
stress, and lifetime stress and trauma exposure. Conclusion: During the first 6 months of the COVID-19
pandemic, distortions in time perception were very common and associated with prepandemic mental
health, lifetime stress and trauma exposure, and pandemic-related media exposure and stressors. Given
that temporal disintegration is a risk factor for mental health challenges, these findings have potential
implications for public mental health.

Clinical Impact Statement

This study documents the prevalence and early predictors of distortions in perceived time during an
unprecedented, protracted collective trauma—the COVID-19 pandemic. Our findings document
common distortions in time perception during a collective trauma and describe how trauma-related
secondary stress may exacerbate these distortions. Known as “temporal disintegration” in the psy-
chiatric literature, these distortions have been linked with mental health symptoms. To the extent
that they are associated with mental health disorders (e.g., depression, anxiety), they may be an im-
portant risk factor to target with early interventions to prevent the mental health sequelae of collec-

tive trauma.
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The COVID-19 pandemic has been an extraordinary collective
trauma that has triggered a cascade of protracted secondary stress
and trauma exposures (e.g., economic downturn, social discord,
widespread grief/loss), making 2020 one of the most stressful
years in recent U.S. history (American Psychological Association,
2021; Silver et al., 2021). In the days and weeks following the
U.S. president’s emergency declaration in March of 2020, states
began implementing stay-at-home orders, lockdowns, and social
distancing measures to stem the tide of rising COVID-19 infec-
tions and deaths, and international borders were closed. As busi-
nesses shuttered their doors, unemployment claims across the
country rose sharply. Uncertainty about the future was a distin-
guishing feature of the pandemic’s acute period (cf. Rettie & Dan-
iels, 2021), giving rise to a perfect storm of secondary stress and
trauma exposure that dramatically upended daily life.

Against this backdrop, many people’s time perspective (TP; i.e.,
our view of time as it spans from our past into the future; Lewin,
1942) shifted as they focused on the immediate, present danger of
the COVID-19 pandemic and future plans became uncertain (Hol-
man & Grisham, 2020; Ogden, 2020). The flow of time passing
was disrupted as people coped with an unpredictable and novel
threat (Grondin et al., 2020; Ogden, 2020). Studies of convenience
samples recruited through email, social media, and listservs sug-
gested that many people experienced time slowing down, stop-
ping, and/or speeding up as they coped with the challenges of the
pandemic (see Droit-Volet et al., 2020; Grondin et al., 2020;
Ogden, 2020). Such a pattern was previously identified in the clin-
ical literature and coined “temporal disintegration” (TD), where
sequential thinking is impaired and the present seems disconnected
from the continuity of time (Melges, 1982, p. 135).

Clinically depressed individuals often report experiencing time
moving more slowly than nondepressed people (Blewett, 1992;
Ratcliffe, 2012), and depressed individuals also tend to have a
very limited view of the future (Ghaemi, 2007). Many clinical
patients who have experienced trauma also report a foreshortened
sense of the future (Terr, 1983). These changes in the continuity or
pace of time’s flow from past to present and future may affect peo-
ple’s TP (see Holman & Silver, 1998) by limiting the degree to
which they are able to move past a traumatic experience to envi-
sion a future for themselves. However, how the disruptions in tem-
poral sequencing seen in traumatized clinical patients translate to
the general population, especially in the context of coping with an
ongoing collective trauma, has received limited research attention.

Given the importance of future orientation for well-being and mo-
rale (Heidegger, 1962; Nuttin, 1985), especially when coping with
adversity (Lewin, 1942), the shift away from future orientation that
often accompanies TD may increase risk for trauma-related (Lavi &
Solomon, 2005) and depressive symptoms (Zhang et al., 2009).
Indeed, TD has been associated with heightened psychological dis-
tress in both the acute aftermath of collective trauma and over time
(Holman & Silver, 1998). However, rigorous studies examining the

prevalence of and psychosocial factors predicting TD are quite rare
(cf. Holman & Silver, 1998); studies examining TD during an
unfolding, protracted collective trauma are even rarer.

The COVID-19 pandemic presented a unique opportunity to
conduct such a study. Given the limited research addressing TD in
the context of collective trauma, we drew from experimental
research on time perception, community-based studies of time per-
ception during trauma, and studies on the psychosocial predictors
of response to collective trauma to better understand the preva-
lence and predictors of TD in a large probability-based, general
population sample during the early stages of the pandemic.

Experimental Research on Time Perception

Interest in perceptions of time and their role in human experi-
ence has a long history in psychology (e.g., James, 1890; Lewin,
1942) and has led to a great deal of research. Most time perception
research has been experimental, using stimuli of varied, but short,
durations (milliseconds to seconds) to understand how different
perceptual, attentional, and, more recently, emotional experiences
impact estimates of time’s duration (see Grondin, 2010, for a
review). Samples used in these studies are typically quite small
and highly selective (e.g., students, volunteers, experimenters, psy-
chiatric patients; e.g., Angrilli et al., 1997; Blewett, 1992; Toren
et al., 2020; Tse et al., 2004), and the procedures used are qualita-
tively distinct from real-world trauma exposures, leaving in ques-
tion the ecological validity and applicability of the findings for
understanding how time perceptions operate during collective
trauma. Nonetheless, this body of research suggests that the alloca-
tion of attentional resources (Tse et al., 2004; Zakay, 1989), con-
textual changes and complexity (Block, 1989; Grondin, 2010), and
emotional arousal (Droit-Volet, 2013) are each linked to subjec-
tive experiences of the duration of time passing.

Given the contextual complexity and potential emotional
arousal characteristic of traumatic experiences, this literature could
be interpreted to suggest that perceived time would pass more
slowly during trauma, an experience that has been documented in
prior field studies (Holman, 2015; Holman & Silver, 1998).
Although experimental research has not addressed the impact of
trauma on time perception or TD directly, experimental and quasi-
experimental work documents altered time perception in individu-
als viewing highly arousing and threatening images (Droit-Volet
et al., 2010), in those who feared death during a highly stressful
event (Noyes & Kletti, 1977), and among individuals with post-
traumatic stress disorder relative to controls (Ahmadi et al., 2019;
Vicario & Felmingham, 2018), suggesting that TD may have clini-
cal implications for survivors of individual trauma. However, sam-
ple sizes in these studies are typically very small, and they tell us
little about the prevalence and predictors of TD in the general pop-
ulation. Moreover, the psychological impact of TD following a
collective trauma remains understudied. Thus, to understand the
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prevalence and predictors of TD, population-based research is
needed. That is, TD must be studied in the broader population fol-
lowing real exposures to collective trauma. The COVID-19 pan-
demic, a collective trauma of unprecedented magnitude that
disrupted countries around the globe and resulted in the deaths of
millions of people, provided an ideal context in which to conduct
such a study.

Prior studies identified several experiences that may be associ-
ated with TD during collective trauma. In the aftermath of a mas-
sive wildfire, residents who lost their homes reported higher TD
than those who did not (Holman & Silver, 1998), suggesting that
direct exposure to the immediate impact of traumatic stress is
associated with greater likelihood of experiencing TD. Respond-
ents who had been directly exposed to chronic trauma (e.g.,
domestic violence) also reported higher TD following the wildfire
(Holman & Silver, 1998). In the context of COVID-19, these find-
ings suggest that in addition to the impact of the pandemic itself,
lifetime trauma (e.g., domestic violence, loss of loved one) and
ongoing secondary stress (e.g., job loss, school closures) may sen-
sitize people and leave them preoccupied with the present at the
expense of future plans and, in so doing, encourage TD. Extensive
exposure to media coverage of the pandemic is yet another stressor
that may keep people immersed in pandemic stress or trauma (see
Garfin et al., 2020; Thompson et al., 2019). Together, these collec-
tive trauma exposures may make the immediate threat of the
deadly, invisible virus more salient and keep people focused on
the present trauma.

The Current Study

The continually evolving nature of the pandemic, the ongoing
stress and trauma associated with it, and the known association
between preexisting mental health disorders and distortions in
time perception make prospective analyses essential. In the current
study, we surveyed a large, probability-based, national sample of
NORC AmeriSpeak online panelists twice during the first 6
months of the COVID-19 pandemic to examine these associations
prospectively over time. Importantly, prepandemic mental and
physical health data were available for this sample. The primary
research goal was to examine the prevalence and early predictors
of TD experienced during the pandemic.

Method

Sample, Design, and Procedures

Respondents for this two-wave study were randomly drawn from
the NORC AmeriSpeak online panel, a probability-based panel of
35,000 U.S. households who were selected at random from across
the United States. The AmeriSpeak panel is the only probability
panel in the United States that uses random door-to-door interview-
ing to recruit its participants (Dennis, 2020). Unlike typical internet
panels, in which people who already have internet access can choose
to opt in, no one can volunteer for the AmeriSpeak panel. Sample
demographics are presented in online Supplemental Table 1.

The Wave 1 survey was fielded to a sample of 11,139 panelists
in three consecutive 10-day cohorts beginning the evening of
March 18, 2020 (5 days after the U.S. president’s declaration of a
national emergency) and continuing until the evening of April 18,

2020 (Holman et al., 2020). Participants received an email stating
that the survey was available online and completed it anony-
mously. Most respondents (86.4%) completed the survey within
the first 3 days of receiving the survey invitation. Almost 44%
completed the survey on a computer, about 54% completed it on a
smartphone, and the remainder completed it on a tablet (or did not
provide a response). NORC compensates AmeriSpeak panelists
with points worth a cash equivalent (in this case $4). When the
fielding period ended, 6,598 panelists completed surveys (59.2%
completion rate); 84 cases (1.3%) were removed from the final
sample due to unreliable survey completion times (under 6.5 min)
or extensive missing data (> 50% of questions), leaving N = 6,514
panelists (58.5% participation rate).

The Wave 2 survey was fielded approximately 6 months later
(September 26 to October 16, 2020) to everyone from Wave 1
who was available and remained in the AmeriSpeak panel (6,501
panelists). Of these, 5,722 completed the Wave 2 survey (88%
completion rate), with most respondents (80.1%) completing it
within the first 4 days of data collection. Sixty-one cases were
removed for speeding through the survey or excessive missing
data, leaving a total of 5,661 (87% completion rate) respondents in
the Wave 2 sample. Participants provided informed consent when
they joined the NORC panel and were informed that their identi-
ties would remain confidential. All data were collected in a manner
consistent with the ethical standards for the treatment of human
subjects, and all procedures for this study were approved by the
Institutional Review Board for Human Subjects Research of the
University of California, Irvine.

Measures
Temporal Disintegration (Wave 2)

At Wave 2, we examined distortions in time perception using a
seven-item index of TD symptoms experienced over the past 6
months that included the following items: “felt as though time had
slowed down or stopped,” “felt unsure about what time or day it
was,” “felt as though time was speeding by,” “found yourself
focused on the present moment,” “found yourself forgetting what
just happened or feeling unclear about the order of events you just
experienced,” “felt like weekdays and weekends have been the
same,” and “felt uncertain about the future.” Responses across
items ranged from 1 (never) to 5 (all the time); scale reliability
was acceptable (o0 = .72). Composite scores were computed by
averaging responses across items.

To adjust for acute psychological processes that may have pre-
disposed individuals to experience TD during the pandemic, we
included a Wave 1 measure of future uncertainty as a covariate.
This two-item measure assessed uncertainty about the future expe-
rienced in the past week (i.e., “feel that your future is uncertain”
and “feel as though you have no future”). Responses across items
ranged from 1 (not at all) to 5 (a great deal). Responses across
these two items were averaged (o0 = .79).

Demographics and Health Information (Pre-Wave 1)

Upon entering the AmeriSpeak panel, NORC collects demo-
graphic information from participants including age, race/ethnicity,
education, gender, geographic region of residence, and household
size. Demographic characteristics of the sample are provided in the
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results below. They also collect and periodically update health infor-
mation. Pre-COVID health data were collected on the entire sample
between 2017 and 2019. Specifically, 56% of the sample completed
the pre-COVID health assessment in 2019, 25% completed it in
2018, and 19% completed it in 2017, so the entire sample had com-
pleted assessments of their mental and physical health before the
pandemic began. Participants reported whether a doctor had ever
diagnosed them with several physical and mental health ailments.
Prior mental health diagnoses were coded as O (no prior mental
health diagnosis) or 1 (prior anxiety, depression, or any other emo-
tional, nervous, or psychiatric diagnosis). Prior physical health diag-
noses were coded as a count of eight possible prior diagnoses (i.e.,
high cholesterol, hypertension, diabetes/high blood sugar, heart dis-
ease, stroke, cancer, lung disease, and other diagnoses).

COVID-19 Exposures (Waves 1 and 2)

Wave 1 COVID-19 Exposures. Participants completed a
checklist to report their degree of exposure to the COVID-19 out-
break. Ten items reflected personal exposures: direct or indirect
disease exposure (e.g., “I/someone close to me was diagnosed
with coronavirus”); two items reflected work exposures (e.g., “my
job requires in-person interaction and I am still working”); and six
items reflected community-wide outbreak-related impacts (e.g.,
“my community has been instructed to ‘shelter in place’). Seven
items reflected COVID-19-related secondary stressors (e.g., lost
job, canceled travel plans).

Wave 1 Media Exposure. We assessed media exposure to the
COVID-19 pandemic using participants’ reports of the number of
hours per day (0 to 11+4) spent in the previous week engaging with
each of three sources of media coverage of the outbreak: traditional
media (i.e., TV, radio, and print news), online news, and social media
(e.g., Facebook, Reddit, Twitter). The COVID-19-related media cov-
erage score reflected a sum of total daily hours of media exposure
across these three sources. Because participants could simultaneously
engage with multiple sources, the maximum score was 33.

Wave 2 COVID-19 Exposures. Six months into the pan-
demic, we collected information about the extent to which respond-
ents had been exposed to the coronavirus ranging from no exposure
to being on a ventilator in the hospital, dichotomized as 0 = no sick-
ness or 1= some level of sickness. Other COVID-related exposures
were assessed as a count of six financial exposures (e.g., lost wages,
job, health care) and a count of nine secondary stressors (e.g., unable
to get a COVID-19 test, cared for a relative sick with COVID-19,
lack of access to resources for school or work).

Non-COVID Stress/Trauma Exposures (Wave 2)

At Wave 2, participants were given a checklist to indicate whether
they ever experienced any of eight negative life events (e.g., experi-
enced a tragedy or disaster in your community, experienced physi-
cal, emotional, or sexual abuse, bereavement). Participants also
indicated when they experienced each event (prepandemic or during
pandemic). Two variables were created: a count of events before the
pandemic (lifetime) and a count of events since its onset (recent).

Analytic Strategy

The prevalence of individual TD items was examined using a
weighted proportions command in Stata 16.1 (Stata Corp, College

Station, TX). Correlates of TD were examined using a weighted
ordinary least squares regression approach using the structural
equation modeling command. Missing data were estimated in the
analysis using the maximum likelihood with missing values esti-
mation option within the structural equation modeling framework;
thus, the final analytic sample was 5,661 respondents. All varia-
bles were standardized.

Statistical weights were calculated to account for sampling
design, attrition from Wave 1 to Wave 2, and deviations between
the final sample and U.S. census benchmarks. Weights were con-
structed in two phases. First, panel base sampling weights were
computed based on the probability of initial selection into the
AmeriSpeak panel, subsampling of some nonrespondents for in-
person follow-up, and unknown eligibility and nonresponse. These
panel weights were then matched against external population totals
from the Current Population Survey (Census Division). Second,
study-specific base sampling weights were derived using a combi-
nation of the final panel weight and the probability of selection
from the AmeriSpeak panel into our study sample at Wave 1. This
weight also accounts for survey nonresponse and again was
adjusted to U.S. census benchmarks (based on age, sex, education,
race/Hispanic ethnicity, Census Division, and the following socio-
demographic interactions: Age X Gender, Age X Race/Ethnicity,
and Race/Ethnicity X Gender). Extreme weights were trimmed
and then reranked to population totals. The Wave 2 weight
accounted for attrition from Wave 1 to Wave 2 by matching the
final Wave 2 sample to the U.S. census benchmarks at the time of
the Wave 1 survey. This process facilitates more robust popula-
tion-based inferences.

Transparency and Openness

The analyses for this study were not preregistered. Data code
and study materials are available upon request from the corre-
sponding author.

Results

The weighted sample demographics included 52% female-
identified respondents who were ages 18-34 (29%), 35-49 (25%),
50-64 (25%), and over 65 (21%); racial/ethnic identification
included White (64%), Black (12%), Hispanic (16%), Asian/Pacific
Islander (3%), and other (5%); respondents with a college degree
comprised 34% of the sample, while another 57% had completed
high school; 39% had incomes between $30,000 and $75,000, and
34% had incomes over $75,000. Respondents lived in the Northeast
(17%), Midwest (21%), South (38%), and West (24%). See Table 1
for weighted descriptive statistics of model variables.

Temporal Disintegration

Table 2 presents weighted descriptive statistics of the responses
to each of seven TD items. Being focused on the present moment,
feeling like weekdays and weekends have been the same, and feel-
ing uncertain about the future were common experiences reported
by 65% or more of the Wave 2 sample. Half of the sample
reported feeling as though time was speeding up (50.4%); at least
half also reported feeling as if it was slowing down (55.2%). Less
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Table 1
Weighted Descriptive Statistics for Key Model Variables

Variables M SD  Min Max
Wave 1
Any pre-COVID mental health diagnosis A8 .38 0 1
Pre-COVID physical health ailments 1.04 1.23 0 8
Household size 2.86 1.54 1 6
Personal COVID exposure 12 40 0 5
Community stressors 495 144 0 6
Work exposure .30 46 0 1
Personal secondary stressors 1.38  1.21 0 7
Media exposure 7.06 6.84 0 33
Future uncertainty 1.76 .96 1 5
Wave 2
Temporal disintegration 2.65 74 1 5
Lifetime stress or trauma (prepandemic) 251 1.96 0 8
Recent stress or trauma (during pandemic) .26 .63 0 8
Ever sick with COVID-19 .05 22 0 1
Financial stressors .65 1.05 0 6
Personal secondary stressors 1.37 134 0 9
Note. N varies across variables due to missing data; n ranges from 5,640

to 5,650. Min = minimum; max = maximum.

common experiences included uncertainty about the time or day
(46.4%), and forgetting events just experienced (35.2%).

Correlates of Temporal Disintegration

We then examined the demographic and psychosocial correlates
of the Wave 2 composite measure of TD (see Table 3). Controlling
for feeling uncertain about the future (measured at Wave 1), posi-
tive associations with TD were found for gender (women reported
more TD than men), COVID-related media exposure, prior mental
health diagnosis (those with a mental health diagnosis had higher
TD than those without), and prepandemic non-COVID stress and
trauma exposure. COVID-related work exposure at Wave 1, age
(respondents 45-59 reported less TD than the youngest respond-
ents), and region (Midwest respondents reported less TD than
those in the Northeast) were all negatively associated with TD.
Concurrent Wave 2 positive correlates of TD included COVID-
related secondary and financial stressors.

Discussion

This prospective study of a large nationally representative sam-
ple of Americans surveyed at the onset of the pandemic and 6
months later offers unique insight into the prevalence and early

Table 2

predictors of distortions in time perception experienced during a
significant collective trauma. Two key findings emerged from this
study: (a) Distortions in time perception consistent with trauma-
related TD identified in previous studies (Holman, 2015; Holman
& Silver, 1998) were common during the first 6 months of the pan-
demic, and (b) several forms of early and concurrent pandemic-
related stress and trauma were associated with TD 6 months into
the pandemic. Our findings extend prior work on TD during col-
lective trauma (Holman & Silver, 1998) by demonstrating that it
was common in a large representative sample of Americans in the
context of coping with a protracted collective trauma.

These findings also extend experimental research by documenting,
in an ecologically valid study, that our experience of time may be dis-
torted when exposed to a high-arousal, complex experience like the
pandemic (see Block, 1989; Droit-Volet, 2013). We document per-
ceived shifts in our subjective experience of time passing under soci-
etal conditions broadly consistent with the processes experimental
work has identified as predictors of altered time perception: Our atten-
tional resources were being taxed (see Tse et al., 2004; Zakay, 1989),
the context and complexity of our lives had suddenly changed (see
Block, 1989; Grondin, 2010), and the unknown of the pandemic was
raising anxiety (see Droit-Volet, 2013).

We also found widespread reports of common experiences
related to time perception like being focused on the present, the
blurring of temporal markers (weekdays/weekends), feeling as
though time was moving more slowly or quickly than usual, losing
track of sequences in time, and experiencing uncertainty about the
future. Indeed, more than 50% of respondents reported experienc-
ing most of the TD items at least sometimes. The commonality of
these experiences during the pandemic likely reflects changes to
our usual schedules, loss of temporal landmarks that provide exter-
nal boundaries for our experience of time, as well as the subjec-
tive, internal experiences that color our experience of time passing
(Grondin et al., 2020). By characterizing these different experien-
ces during the pandemic, we provide translational evidence con-
sistent with some experimental research findings indicating that a
shared and protracted collective trauma may affect our subjective
experience of time passing.

This study also offers a unique perspective on cognitive
responses to the COVID-19 pandemic by examining the demo-
graphic, prospective, and concurrent correlates of TD. We identi-
fied several demographic and prepandemic experiences linked to
increased TD. Young (18-29 year olds vs. 45-59 year olds) and
female respondents were more likely to report higher TD. Prepan-
demic mental health status, a potential confound likely to color

Weighted Descriptive Statistics for Items Measuring Temporal Disintegration (Wave 2)

% sometimes

Item M SD or more
Found yourself focused on the present moment? 3.10 1.01 76.9
Felt like weekdays and weekends have been the same? 2.93 1.24 65.7
Felt uncertain about the future? 2.92 1.19 64.7
Felt as though time had slowed down or stopped (e.g., the past few months have dragged on)? 2.60 1.20 55.2
Felt as though time was speeding by (e.g., the past few months have flown by)? 2.54 1.20 50.4
Felt unsure about what time or day it was (e.g., the hours/days blurred together)? 2.37 1.19 46.4
Found yourself forgetting what just happened or feeling unclear about the order of events you just experienced? 2.09 1.06 352

Note.

Sample size varies across items due to missing data; n ranges from 5,640 to 5,650.
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Table 3

Standardized Regression Analysis of Prospective and Concurrent
Correlates of Temporal Disintegration Experienced in the Past
6 Months

95% CI
Variables b SE LL UL

Demographics
Gender (0 = male)
Age (0=18-29)

A1F#x .02 .07 .14

30—44 —.04 .02 —-.09 .01

45-59 —.06* 02 —11 —-.01

60+ .01 .03 —.04 .07
Education (0 = high school diploma)

Some college .01 .05 —.08 .10

BA or above .02 .04 —.06 .10
Race/ethnicity (0 = White)

Black, non-Hispanic —.01 .02 —.04 .03

Other, non-Hispanic .02 .02 —.01 .06

Hispanic .04 .02 —-.001 .09
Region (0 = Northeast)

Midwest —.05% 02 —-09 -.01

South —.02 .02 —.07 .03

West —.01 .02 —.06 .03
Household size —-.03 .02 —.06 .01

Prepandemic measures
Pre-COVID mental health diagnosis 08##F% 02 .04 A1
Pre-COVID physical health diagnosis .02 .02 —-.02 .06
Lifetime stress or trauma (prepandemic) 06%#% 02 .03 .09
Wave 1 measures

Future uncertainty 30%#FF 02 .26 34

Personal COVID exposure .003 .02 -.03 .03
Community stressors .05* .02 .01 .10
Work exposure —.07#%%*% 02 —-.10 —.03
Personal secondary stressors .002 02 —.04 .05

Media exposure 08**F% 02 .04 12
Wave 2 measures
Recent stress or trauma
(during pandemic) .03 .02 —-.004 .07
Ever sick with COVID-19 (0 = no) .01 .02 —.02 .04
Financial stressors A1#EEE 02 .08 15
Personal secondary stressors 2102 17 24

Note. N =5,661. CI = confidence interval; LL = lower limit; UL = upper
limit.
*p <.05. *F*Fp <001

time perception (Blewett, 1992; Melges, 1982; Simeon et al.,
2007), was a strong predictor of TD 6 months into the pandemic.
Prepandemic lifetime stress and trauma exposure were also posi-
tively associated with TD (see Holman & Silver, 1998, for a simi-
lar finding). We identified several pandemic-related experiences
associated with increased TD that reflect the degree to which the
pandemic disrupted our daily routines, including engaging in more
COVID-related media, experiencing more financial and secondary
stress due to the pandemic (e.g., school and work closures, short-
ages of basic necessities), and early work-related exposure to
COVID (which buffered against the experience of TD over time).
Given prior evidence (Holman & Silver, 1998), TD is likely asso-
ciated with poor mental health sequelae during the pandemic.
Future research needs to examine whether TD is prospectively
associated with mental health status in the context of coping with
collective trauma. Insofar as this is the case, knowing who is most
vulnerable to experiencing TD may provide guidance for the allo-
cation of mental health resources.

Limitations and Contributions

We acknowledge that this study had some limitations. Due to
time and space limitations within the survey, we did not measure
TD during the first wave of data collection. Thus, our analyses are
unable to directly account for changes in TD that may have
occurred within participants over time. Instead, our measure exam-
ined perceived shifts in the flow of time during the first 6 months
of the pandemic. Nonetheless, we did capture respondents’ sense
of an uncertain future (an aspect of TD) at Wave 1, and we con-
trolled for this in our analyses. Our measure of TD was also modi-
fied from its original version to fit the unique experiences linked to
the pandemic. This may have contributed to it having a slightly
lower reliability coefficient (o = .72) than it had in previous studies
(alphas .82-.88; e.g., Holman & Silver, 1998). While an alpha of
.72 is generally considered acceptable (Bland & Altman, 1997), it
would have been ideal had it been above .80. We also were not
able to measure respondents’ broader TP (i.e., our view of time as
it spans from our past into the future, Lewin, 1942) and examine
its connection with TD. Examining the TD-TP link is an important
step for understanding how perceived shifts in the flow of time
may affect how we integrate our past, present, and future experien-
ces into a coherent TP when coping with collective trauma.

Despite these limitations, the current study has many strengths.
We began with a large, nationally representative sample of Ameri-
cans for whom mental and physical health data were collected
before the pandemic began. Moreover, the initial survey was con-
ducted within days of the national emergency declaration, making
it an acute assessment of responses to the pandemic; we followed
up longitudinally 6 months later and achieved strong sample reten-
tion. Furthermore, we controlled for exposure to many ongoing
forms of stress and trauma experienced during each phase of the
pandemic—getting COVID-19, loss of a loved one, work expo-
sures, job loss and economic hardship, school closures, and more.
We also included indirect, and media-based exposures to the pan-
demic, lifetime and ongoing exposure to non-COVID stress or
trauma, and size of household, all of which could serve as con-
founding variables in the analyses.

Taken together, these findings provide further evidence that our
experience of time may shift in the context of coping with collec-
tive trauma and raise important questions about the role of time in
our lives. For example, our experience of time’s flow may help
shape how we relate to our social environment (see Carstensen
et al.,1999; DeWall et al., 2006). Conversely, the nature and qual-
ity of our social relationships may also help shape how we per-
ceive time (Holman & Zimbardo, 2009). Thus, in the context of a
pandemic that produced tremendous social isolation and loneliness
(Killgore et al., 2020; Li & Wang, 2020; Philpot et al., 2021;
Zhang et al., 2021), future research should examine the pattern of
associations between TD and loneliness over time. Indeed, longi-
tudinal research that carefully teases apart how perceived time, the
social environment, and mental health are connected over time
could help identify risk and resilience processes that impact how
people cope with collective trauma.

Psychology has long held that maintaining a future orientation
is essential for well-being and morale (Heidegger, 1962; Kooij
et al., 2018; Nuttin, 1985), especially in the context of coping with
adversity (Lewin, 1942; Melges, 1982). To the extent that TD
reflects feelings of having a foreshortened uncertain future (Terr,
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1983) and contributes to an imbalance in TP (See Boniwell &
Zimbardo, 2015; Stolarski et al., 2020), it may undermine mental
well-being. Assessing TD and TP in future research is important
to better understand how they are linked and may be associated
with mental health. For example, if TD is negatively associated
with balanced TP, focusing on rebalancing TP and promoting
more flexible coping could prove useful for individuals at risk for
experiencing high TD (cf. Sword et al., 2014). Future research
should also examine the psychological processes underlying how
we experience time passing during collective trauma (e.g., threat
appraisal, world views), the potential shifts in TD across time dur-
ing protracted collective traumas like the pandemic, and how they
may be associated with well-being. Moreover, as a consistent and
growing body of evidence connects trauma-related mental health
with physical health disorders (Cohen et al., 2015; Koenen et al.,
2017), it is important to understand the utility of conducting early
posttrauma assessments of TD to identify individuals at risk for
downstream mental and physical health sequelae as this could
inform development of early interventions to prevent trauma-
related disorders.

Conclusion

The protracted unfolding of the COVID-19 pandemic—an un-
precedented collective trauma—altered many Americans’ percep-
tions and experiences of the passage of time, disconnecting us
from our imagined futures and blending days and weeks together
into endless “blursdays” (Oxford University Press, 2020), disrupt-
ing the continuity of time to which we are accustomed. We docu-
ment these experiences of time during the first 6 months of the
pandemic and demonstrate how several different types of ongoing
stress and trauma were associated with TD in a probability-based
nationally representative sample. Our findings shed light on this
understudied yet common psychological phenomenon and suggest
new avenues for research examining risk and resilience during
protracted collective traumatic events.

References

Ahmadi, M., Moradi, A. R., Esmaeili, A. T., Mirabolfathi, V., & Jobson,
L. (2019). A preliminary study investigating time perception in adoles-
cents with posttraumatic stress disorder and major depressive disorder.
Psychological Trauma: Theory, Research, Practice and Policy, 11(6),
671-676. https://doi.org/10.1037/tra0000471

American Psychological Association. (2021, February 2). APA: U.S. adults
report highest stress level since early days of the COVID-19 pandemic.
https://www.apa.org/news/press/releases/2021/02/adults-stress-pandemic

Angrilli, A., Cherubini, P., Pavese, A., & Manfredini, S. (1997). The influ-
ence of affective factors on time perception. Perception & Psychophy-
sics, 59(6), 972-982. https://doi.org/10.3758/BF03205512

Bland, J. M., & Altman, D. G. (1997). Cronbach’s alpha. BMJ, 314(7080),
Article 572. https://doi.org/10.1136/bm;j.314.7080.572

Blewett, A. E. (1992). Abnormal subjective time experience in depression.
The British Journal of Psychiatry, 161(2), 195-200. https://doi.org/10
.1192/bjp.161.2.195

Block, R. A. (1989). Experiencing and remembering time: Affordances,
context, and cognition. In I. Levin & D. Zakay (Eds.), Time and human
cognition: A life-span perspective (pp. 333-363). North-Holland. https://
doi.org/10.1016/S0166-4115(08)61046-8

Boniwell, I., & Zimbardo, P. G. (2015). Balancing time perspective in pursuit
of optimal functioning. In S. Joseph (Ed.), Positive psychology in practice

(2nd ed., pp. 223-236). Wiley. https://doi.org/10.1002/9781118996874
chl3

Carstensen, L. L., Isaacowitz, D. M., & Charles, S. T. (1999). Taking time
seriously. A theory of socioemotional selectivity. American Psycholo-
gist, 54(3), 165-181. https://doi.org/10.1037/0003-066x.54.3.165

Cohen, B. E., Edmondson, D., & Kronish, I. M. (2015). State of the art
review: Depression, stress, anxiety, and cardiovascular disease. Ameri-
can Journal of Hypertension, 28(11), 1295-1302. https://doi.org/10
.1093/ajh/hpv047

Dennis, M. J. (2020). Technical overview of the AmeriSpeak Panel. Ameri-
Speak. https://amerispeak.norc.org/us/en/amerispeak/research.html

DeWall, C. N., Visser, P. S., & Levitan, L. C. (2006). Openness to attitude
change as a function of temporal perspective. Personality and Social Psychol-
ogy Bulletin, 32(8), 1010-1023. https://doi.org/10.1177/0146167206288009

Droit-Volet, S. (2013). Time perception, emotions and mood disorders.
Journal of Physiology, Paris, 107(4), 255-264. https://doi.org/10.1016/j
.jphysparis.2013.03.005

Droit-Volet, S., Gil, S., Martinelli, N., Andant, N., Clinchamps, M.,
Parreira, L., Rouffiac, K., Dambrun, M., Huguet, P., Dubuis, B., Pereira,
B., Bouillon, J. B., Dutheil, F., & the COVISTRESS Network. (2020).
Time and Covid-19 stress in the lockdown situation: Time free, dying of
boredom and sadness. PLoS ONE, 15(8), Article e0236465. https://doi
.org/10.1371/journal.pone.0236465

Droit-Volet, S., Mermillod, M., Cocenas-Silva, R., & Gil, S. (2010). The
effect of expectancy of a threatening event on time perception in human
adults. Emotion, 10(6), 908-914. https://doi.org/10.1037/a0020258

Garfin, D. R, Silver, R. C., & Holman, E. A. (2020). The novel coronavi-
rus (COVID-2019) outbreak: Amplification of public health consequen-
ces by media exposure. Health Psychology, 39(5), 355-357. https://doi
.org/10.1037/hea0000875

Ghaemi, S. N. (2007). Feeling and time: The phenomenology of mood dis-
orders, depressive realism, and existential psychotherapy. Schizophrenia
Bulletin, 33(1), 122—130. https://doi.org/10.1093/schbul/sbl061

Grondin, S. (2010). Timing and time perception: A review of recent behav-
ioral and neuroscience findings and theoretical directions. Attention,
Perception, & Psychophysics, 72(3), 561-582. https://doi.org/10.3758/
APP.72.3.561

Grondin, S., Mendoza-Duran, E., & Rioux, P. A. (2020). Pandemic, quar-
antine, and psychological time. Frontiers in Psychology, 11, Article
581036. https://doi.org/10.3389/fpsyg.2020.581036

Heidegger, M. (1962). Being and time (J. Macquarrie & E. Robinson,
Trans.). SUNY Press.

Holman, E. A. (2015). Time perspective and social relations: A stress and
coping perspective. In M. Stolarski, N. Fieulaine, & W. van Beek
(Eds.), Time perspective theory; review, research and application:
Essays in honor of Philip G. Zimbardo (pp. 419—436). Springer Interna-
tional Publishing. https://doi.org/10.1007/978-3-319-07368-2_27

Holman, E. A., & Grisham, E. L. (2020). When time falls apart: The public
health implications of distorted time perception in the age of COVID-
19. Psychological Trauma: Theory, Research, Practice and Policy,
12(S1), S63-S65. https://doi.org/10.1037/tra0000756

Holman, E. A., & Silver, R. C. (1998). Getting “stuck” in the past: Tempo-
ral orientation and coping with trauma. Journal of Personality and
Social Psychology, 74(5), 1146-1163. https://doi.org/10.1037//0022-
3514.74.5.1146

Holman, E. A., Thompson, R. R., Garfin, D. R., & Silver, R. C. (2020). The
unfolding COVID-19 pandemic: A probability-based, nationally represen-
tative study of mental health in the United States. Science Advances, 6(42),
Article eabd5390. https://doi.org/10.1126/sciadv.abd5390

Holman, E. A., & Zimbardo, P. G. (2009). The social language of time: The
time perspective—social network connection. Basic and Applied Social Psy-
chology, 31(2), 136—147. https://doi.org/10.1080/01973530902880415

James, W. (1890). The principles of psychology. Holt.


https://doi.org/10.1037/tra0000471
https://www.apa.org/news/press/releases/2021/02/adults-stress-pandemic
https://doi.org/10.3758/BF03205512
https://doi.org/10.1136/bmj.314.7080.572
https://doi.org/10.1192/bjp.161.2.195
https://doi.org/10.1192/bjp.161.2.195
https://doi.org/10.1016/S0166-4115(08)61046-8
https://doi.org/10.1016/S0166-4115(08)61046-8
https://doi.org/10.1002/9781118996874.ch13
https://doi.org/10.1002/9781118996874.ch13
https://doi.org/10.1037/0003-066x.54.3.165
https://doi.org/10.1093/ajh/hpv047
https://doi.org/10.1093/ajh/hpv047
https://amerispeak.norc.org/us/en/amerispeak/research.html
https://doi.org/10.1177/0146167206288009
https://doi.org/10.1016/j.jphysparis.2013.03.005
https://doi.org/10.1016/j.jphysparis.2013.03.005
https://doi.org/10.1371/journal.pone.0236465
https://doi.org/10.1371/journal.pone.0236465
https://doi.org/10.1037/a0020258
https://doi.org/10.1037/hea0000875
https://doi.org/10.1037/hea0000875
https://doi.org/10.1093/schbul/sbl061
https://doi.org/10.3758/APP.72.3.561
https://doi.org/10.3758/APP.72.3.561
https://doi.org/10.3389/fpsyg.2020.581036
https://doi.org/10.1007/978-3-319-07368-2_27
https://doi.org/10.1037/tra0000756
https://doi.org/10.1037//0022-3514.74.5.1146
https://doi.org/10.1037//0022-3514.74.5.1146
https://doi.org/10.1126/sciadv.abd5390
https://doi.org/10.1080/01973530902880415

This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

8 HOLMAN, JONES, GARFIN, AND SILVER

Killgore, W. D. S., Cloonan, S. A., Taylor, E. C., & Dailey, N. S. (2020).
Loneliness: A signature mental health concern in the era of COVID-19.
Psychiatry Research, 290, Article 113117. https://doi.org/10.1016/j
.psychres.2020.113117

Koenen, K. C., Sumner, J. A., Gilsanz, P., Glymour, M. M., Ratanatharathorn,
A., Rimm, E. B., Roberts, A. L., Winning, A., & Kubzansky, L. D. (2017).
Post-traumatic stress disorder and cardiometabolic disease: Improving
causal inference to inform practice. Psychological Medicine, 47(2),
209-225. https://doi.org/10.1017/S0033291716002294

Kooij, D. T. A. M., Kanfer, R., Betts, M., & Rudolph, C. W. (2018). Future
time perspective: A systematic review and meta-analysis. Journal of
Applied Psychology, 103(8), 867-893. https://doi.org/10.1037/apl0000306

Lavi, T., & Solomon, Z. (2005). Palestinian youth of the Intifada: PTSD
and future orientation. Journal of the American Academy of Child & Ad-
olescent Psychiatry, 44(11), 1176-1183. https://doi.org/10.1097/01.chi
.0000177325.47629.4c

Lewin, K. (1942). Time perspective and morale. In G. Watson (Ed.), Civil-
ian morale: Second yearbook of the Society for the Psychological Study
of Social Issues (pp. 48-70). Houghton Mifflin Company. https://doi
.org/10.1037/13983-004

Li, L. Z., & Wang, S. (2020). Prevalence and predictors of general psychi-
atric disorders and loneliness during COVID-19 in the United Kingdom.
Psychiatry Research, 291, Article 113267. https://doi.org/10.1016/j
.psychres.2020.113267

Melges, F. T. (1982). Time and the inner future: A temporal approach to
psychiatric disorders. Wiley.

Noyes, R., Jr., & Kletti, R. (1977). Depersonalization in response to life-
threatening danger. Comprehensive Psychiatry, 18(4), 375-384. https://
doi.org/10.1016/0010-440X(77)90010-4

Nuttin, J. (1985). Future time perspective and motivation: Theory and
research method. Erlbaum.

Ogden, R. S. (2020). The passage of time during the U.K. Covid-19 lock-
down. PLoS ONE, 15(7), Article e0235871. https://doi.org/10.1371/
journal.pone.0235871

Oxford University Press. (2020). Oxford Languages 2020: Words of an
unprecedented year.

Philpot, L. M., Ramar, P., Roellinger, D. L., Barry, B. A., Sharma, P., &
Ebbert, J. O. (2021). Changes in social relationships during an initial
“stay-at-home” phase of the COVID-19 pandemic: A longitudinal sur-
vey study in the U.S. Social Science & Medicine, 274, Article 113779.
https://doi.org/10.1016/j.socscimed.2021.113779

Ratcliffe, M. (2012). Varieties of temporal experience in depression. The
Journal of Medicine and Philosophy, 37(2), 114—138. https://doi.org/10
.1093/jmp/jhs010

Rettie, H., & Daniels, J. (2021). Coping and tolerance of uncertainty: Predic-
tors and mediators of mental health during the COVID-19 pandemic. Ameri-
can Psychologist, 76(3), 427-437. https://doi.org/10.1037/amp0000710

Silver, R. C., Holman, E. A., & Garfin, D. R. (2021). Coping with cascad-
ing collective traumas in the United States. Nature Human Behaviour,
5(1), 4-6. https://doi.org/10.1038/541562-020-0098 1-x

Simeon, D., Hwu, R., & Knutelska, M. (2007). Temporal disintegration in
depersonalization disorder. Journal of Trauma & Dissociation, 8(1),
11-24. https://doi.org/10.1300/J229v08n01_02

Stolarski, M., Zajenkowski, M., Jankowski, K. S., & Szymaniak, K.
(2020). Deviation from the balanced time perspective: A systematic
review of empirical relationships with psychological variables. Person-
ality and Individual Differences, 156, Article 109772. https://doi.org/10
.1016/j.paid.2019.109772

Sword, R. M., Sword, R. K., Brunskill, S. R., & Zimbardo, P. G. (2014).
Time perspective therapy: A new time-based metaphor therapy for
PTSD. Journal of Loss and Trauma, 19(3), 197-201. https://doi.org/10
.1080/15325024.2013.763632

Terr, L. C. (1983). Time sense following psychic trauma: A clinical study
of ten adults and twenty children. American Journal of Orthopsychiatry,
53(2), 244-261. https://doi.org/10.1111/.1939-0025.1983.tb03369.x

Thompson, R. R., Jones, N. M., Holman, E. A., & Silver, R. C. (2019). Media
exposure to mass violence events can fuel a cycle of distress. Science
Advances, 5(4), Article eaav3502. https://doi.org/10.1126/sciadv.aav3502

Toren, 1., Aberg, K. C., & Paz, R. (2020). Prediction errors bidirectionally
bias time perception. Nature Neuroscience, 23(10), 1198-1202. https://
doi.org/10.1038/s41593-020-0698-3

Tse, P. U., Intriligator, J., Rivest, J., & Cavanagh, P. (2004). Attention and
the subjective expansion of time. Perception & Psychophysics, 66(7),
1171-1189. https://doi.org/10.3758/BF03196844

Vicario, C. M., & Felmingham, K. L. (2018). Slower time estimation in
post-traumatic stress disorder. Scientific Reports, 8(1), Article 392.
https://doi.org/10.1038/s41598-017-18907-5

Zakay, D. (1989). Subjective time and attentional resource allocation: An
integrated model of time estimation. In J. Levin & D. Zakay (Eds.),
Time and human cognition: A life-span perspective (pp. 365-397).
North-Holland.

Zhang, J., Zhao, G., Li, X., Hong, Y., Fang, X., Barnett, D., Lin, X., Zhao,
J., & Zhang, L. (2009). Positive future orientation as a mediator between
traumatic events and mental health among children affected by HIV/
AIDS in rural China. AIDS Care, 21(12), 1508-1516. https://doi.org/10
.1080/09540120902923048

Zhang, W., Gao, F., Gross, J., Shrum, L. J., & Hayne, H. (2021). How
does social distancing during COVID-19 affect negative moods and
memory? Memory, 29(1), 90-97. https://doi.org/10.1080/09658211
.2020.1857774

Received January 30, 2022
Revision received May 19, 2022
Accepted May 20, 2022 m


https://doi.org/10.1016/j.psychres.2020.113117
https://doi.org/10.1016/j.psychres.2020.113117
https://doi.org/10.1017/S0033291716002294
https://doi.org/10.1037/apl0000306
https://doi.org/10.1097/01.chi.0000177325.47629.4c
https://doi.org/10.1097/01.chi.0000177325.47629.4c
https://doi.org/10.1037/13983-004
https://doi.org/10.1037/13983-004
https://doi.org/10.1016/j.psychres.2020.113267
https://doi.org/10.1016/j.psychres.2020.113267
https://doi.org/10.1016/0010-440X(77)90010-4
https://doi.org/10.1016/0010-440X(77)90010-4
https://doi.org/10.1371/journal.pone.0235871
https://doi.org/10.1371/journal.pone.0235871
https://doi.org/10.1016/j.socscimed.2021.113779
https://doi.org/10.1093/jmp/jhs010
https://doi.org/10.1093/jmp/jhs010
https://doi.org/10.1037/amp0000710
https://doi.org/10.1038/s41562-020-00981-x
https://doi.org/10.1300/J229v08n01_02
https://doi.org/10.1016/j.paid.2019.109772
https://doi.org/10.1016/j.paid.2019.109772
https://doi.org/10.1080/15325024.2013.763632
https://doi.org/10.1080/15325024.2013.763632
https://doi.org/10.1111/j.1939-0025.1983.tb03369.x
https://doi.org/10.1126/sciadv.aav3502
https://doi.org/10.1038/s41593-020-0698-3
https://doi.org/10.1038/s41593-020-0698-3
https://doi.org/10.3758/BF03196844
https://doi.org/10.1038/s41598-017-18907-5
https://doi.org/10.1080/09540120902923048
https://doi.org/10.1080/09540120902923048
https://doi.org/10.1080/09658211.2020.1857774
https://doi.org/10.1080/09658211.2020.1857774

