PLOS ONE

Check for
updates

G OPEN ACCESS

Citation: Micillo L, Rioux P-A, Mendoza E, Kiibel
SL, Cellini N, Van Wassenhove V, et al. (2022)
Time perspective predicts levels of anxiety and
depression during the COVID-19 outbreak: A
cross-cultural study. PLoS ONE 17(9): 0269396.
https://doi.org/10.1371/journal.pone.0269396

Editor: Chunyu Liu, State University of New York
Upstate Medical University, UNITED STATES

Received: September 17, 2021
Accepted: May 19, 2022
Published: September 29, 2022

Copyright: © 2022 Micillo et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: The data that
supports the findings of this study are openly
available together with analysis syntaxes on OSF
(https://doi.org/10.17605/0SF.10/359QM).

Funding: Unfunded studies Enter: The author(s)
received no specific funding for this work.

Competing interests: NO authors have competing
interests Enter: The authors have declared that no
competing interests exist.

RESEARCH ARTICLE

Time perspective predicts levels of anxiety
and depression during the COVID-19
outbreak: A cross-cultural study

Luigi Micillo'®, Pier-Alexandre Rioux2®, Esteban Mendoza?, Sebastian L. Kiibel 34,

Nicola Cellini'**%, Virginie Van Wassenhove’, Simon Grondin?, Giovanna Mioni® ' *

1 Department of General Psychology, University of Padova, Padova, Italy, 2 Ecole de Psychologie,
Université Laval, Québec, QC, Canada, 3 Institute for Frontier Areas of Psychology and Mental Health,
Freiburg, Germany, 4 Max Planck Institute for the Study of Crime, Security and Law, Freiburg, Germany,

5 Padova Neuroscience Center, University of Padova, Padova, Italy, 8 Human Inspired Technology Center,
University of Padova, Padova, Italy, 7 Cognitive Neuroimaging Unit, NeuroSpin, CEA, INSERM, CNRS,
Université Paris-Saclay, Gif/Yvette, France

® These authors contributed equally to this work.
* giovanna.mioni @ unipd.it

Abstract

The COVID-19 outbreak and governmental measures to keep the population safe had a
great impact on many aspects of society, including well-being. Using data from N = 1281
participants from six countries (Argentina, France, Greece, ltaly, Japan, and Turkey), we
first explored differences in anxiety, depression (measured with the Hospital Anxiety and
Depression Scale; HADS), and time perspectives (Zimbardo Time Perspective Inventory;
ZTPI), between these countries during the first weeks of the pandemic. We observed that
Turkish participants reported the highest levels of anxiety, and Japanese and Greek the low-
est. For depression symptoms, the Japanese scored highest and Italians lowest. Next, for
each country, we investigated how well the relatively time-stable personality traits of time
perspectives, chronotype (reduced Morningness-Eveningness Questionnaire; rMEQ), and
Big Five personality traits (short Big Five Inventory; BFI) predicted the levels of anxiety and
depression (HADS). The regression analyses showed that negative attitudes towards the
past predicted the levels of both anxiety and depression in most of the countries we ana-
lyzed. Additionally, in many countries, a Past Positive orientation negatively predicted
depression whereas the Present Fatalistic subscale predicted anxiety and depression. The
chronotype did not contribute additionally to the models. The Big Five traits (and particularly
neuroticism) showed substantial incremental explanatory power for anxiety in some coun-
tries but did not consistently predict anxiety levels. For depression, the additional variance
accounted for by including the BFI as predictors was rather small. Importantly, the ZTPI sub-
scales were retained as significant predictors in the model still when the BFI and rMEQ were
considered as potential predictors. Our results yield evidence that the ZTPI time perspec-
tives are valuable predictors for anxiety and depression levels during the first period of the
pandemic.
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Introduction
Psychological consequences of the pandemic situation

Facing the Covid-19 pandemic, governments around the world felt compelled to restrict citi-
zens’ mobility to protect the population. Besides its effectiveness for the containment of the
virus, social distancing has consequences for both short- and long-term well-being [1]. The pan-
demic situation can affect various psychological outcomes: people reported experiencing more
fear of getting sick, being hopeless, or being stereotyped by others [2]. A review by Brooks and
colleagues [2] concluded that being quarantined was associated with negative emotions such as
anxiety and depression. In a systematic review, Salari and colleagues [3] analyzed 17 studies
from nine countries conducted during the COVID-19 outbreak and showed that the pandemic
affected mental health and raised the levels of depression, anxiety, and stress. This increase can
be explained by multiple factors: for instance, the World Health Organization [4] asserted that
the more people were exposed to (potentially distressful) news on COVID-19, the higher the
reported levels of anxiety and depression were, unless the information were accurate and up-to-
date [5]. The highest levels of anxiety and depression were found in women, young adults, indi-
viduals with higher levels of education, and Asians as compared to Europeans [3].

The pandemic and the associated routines also affected the perception of time: agendas and
routines changed because of the loss of zeitgebers and temporal landmarks, up to a level where
the days lost their identity and significance [4, 6]. In the UK, Ogden [7] observed that approxi-
mately 40% of the participants indicated that time passed more slowly, and 40% felt it passed
more quickly than before the lockdown. Individuals who were more satisfied with their social
situation and engaged in more activities perceived the passage of time as more quickly com-
pared to before the lockdown. Similarly, in France, boredom and sadness predicted a perceived
slowing down of the passage of time [8]. Besides forgetting what day it was, the lockdown led
to paradoxical impressions that time flew slowly, but in hindsight intervals were perceived as
short, or the other way around [9]. For some, monotony during the quarantine induced bore-
dom, leading to a perceived deceleration of the passage of time. However, with few significant
memories, intervals appear to be shorter in hindsight [10]. For others, attention might be
attracted by less monotony in the daily structure, by the challenge of organizing (more) activi-
ties (e.g., due to additional childcare duties), and by the occurring events during the first phase
of the quarantine. With less attention directed to time, time is perceived as passing more
quickly [4]. However, when intervals are then judged retrospectively, they are estimated longer
when they are filled with less routine activities and when more unique memories can be
retrieved [10].

Next to this altered perception of how fast time flies, the pandemic situation created uncer-
tainty about how long the lockdown might persist and uncertainty about one’s future pros-
pects. Nobody could predict the duration of the governmental measures, how the pandemic
would further affect the health care systems, and what consequences it might have on the
global, national, and individual levels concerning the economy and the society, and on one’s
own health status. How long will I be in this situation and what are my prospects for the
future? Confronted with this (temporal) uncertainty, individual differences in time perspec-
tives may therefore be an important factor accounting for how individuals manage to adapt to
the adverse pandemic situation.

Brief introduction to time perspectives

Time perspective is a personality trait that is relatively stable over time, shaped through learn-
ing experiences and cultural influences [11, 12]. The individual characteristics of time
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perspectives determine how information is considered and evaluated, and affect individual
preferences, decision-making, and behavior (e.g., risk-taking, [13]; aggression, [14]). The con-
cept of time perspectives was initially introduced with Zimbardo and Boyd's [12] Time Per-
spective Theory. Accordingly, individual time perspective can be defined as “the often
nonconscious process whereby the continual flows of personal and social experiences are assigned
to temporal categories, or time frames, that help to give order, coherence, and meaning to those
events” [12, p. 1271). The individual time perspective profile can be measured with the Zim-
bardo Time Perspective Inventory (ZTPI; [12]) which is composed of 56 items divided into
five subscales: Past Negative (PN), Past Positive (PP), Present Fatalistic (PF), Present Hedonis-
tic (PH) and Future (F). As claimed by Zimbardo and Boyd [12, 15], each of these temporal
frames reflects specific attitudes in individuals. Past Positive refers to a positive and nostalgic
image of the past; the Past Negative factor represents a regretful view on past experiences.
High levels on the Present Fatalistic factor are common for individuals who are characterized
by a hopeless deterministic attitude towards the present limited in controllability whereas
Present Hedonistic describes individuals who are more oriented to the enjoyment of the cur-
rent moment—they are sensation seekers and worry little about future consequences of their
behaviors. Highly future-oriented individuals are characterized by goal-oriented behaviors
and high consideration of the consequences of their decisions at the expense of immediate
gratifications [12, 16, 17]. These five factors can be influenced by culture: Sircova and col-
leagues [17] reported that the distribution of the time profiles varies across countries. For
instance, in France, there was a strong hedonistic orientation towards the present whereas in
Turkey authors observed combinations of future-oriented and past negative and present fatal-
istic types.

Personality traits as predictors for anxiety and depression

The five time perspective factors are associated with indicators of well-being. In a sample of
Belgian older adults, higher levels of Future and Present Hedonistic factors were associated
with positive affect [18]. Participants who were more positively oriented towards the past
reported a higher level of life satisfaction. In contrast, the Present Fatalistic and Past Negative
factors were associated with symptoms of depression [18]. These results were in line with the
initial validation study of the Zimbardo Time Perspective Inventory sampling among students
[12] and in which the authors found that high scores on the Past Negative and Present Fatalis-
tic factors were moderately associated with both anxiety and depression whereas a Present
Hedonistic perspective was weakly but positively correlated with depression. Additionally,
Future and Past Positive orientations were found to be weakly negatively correlated with both
depression and anxiety. The negative association of Future and anxiety was also supported by
a preliminary study conducted in Greece by Papastematelou and colleagues [19] on a sample
of male subjects.

It has been found that the chronotype, the individual difference in circadian preference,
also predicts the levels of anxiety and depression [20] Specifically, evening orientation is asso-
ciated with depression [21, 22], whereas results are inconclusive for anxiety. A review analyz-
ing the relationship between chronotype and mental health found that in adults, eveningness
was related to higher levels of anxiety [21]. This relationship, however, is not consistently
found in adolescent samples [21].

The levels of anxiety and depression can also be predicted by the established Big Five per-
sonality dimensions (agreeableness, conscientiousness, extraversion, neuroticism, and open-
ness). The Big Five traits are related to anxiety and depression: In a meta-analysis of 2010,
Kotov and colleagues [23] concluded that neuroticism was positively associated with anxiety
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and depression whereas extraversion and conscientiousness showed a negative correlation
with these pathologies.

The present study

The present study is part of a wider project which involved several laboratories working on
time perception and temporal processing from 15 countries. The project aimed at investigating
the individuals’ experience of time during the exceptional circumstances of the COVID-19
pandemic longitudinally and cross-culturally and was composed of multiple sessions (for the
registry on the Open Science Framework (OSF), see: [24]). We used data from the first session
which was conducted during the first wave of the pandemic in spring 2020.

The purpose of the study at hand was, first, to assess time perspectives, levels of depression,
and anxiety interculturally during the first weeks of the pandemic and to detect differences
between countries. Second, we wanted to investigate whether and to what extent the relatively
stable personality traits of Time Perspectives, Big Five Traits, and chronotype could predict the
levels of anxiety and depression. Third, we wanted to extract the set of personality traits that
best predicted anxiety and depression. We present parsimonious models that best predicted
anxiety and depression levels during the pandemic for each country.

By doing so, we are able to present valuable information about the differences between
countries in levels of anxiety and depression during the pandemic. Additionally, we can show
how well, and which, personality traits can predict these pathologies—giving clues to which
risk factors of personality particular attention needs to be paid. Since our data were collected
during the first wave of the COVID-19 pandemic, this allows comparing to what extent our
results are consistent with the ones reported from research before the 2020 pandemic.

Methods
Project

An international online observation study was conducted by members of the Timing Research
Forum (TRF) on the GORILLA™ platform. It was designed for examining various aspects of
time perception and timing during the first months of the pandemic and the associated gov-
ernmental measures. Each of the fifteen countries translated the questionnaires and tasks into
their native languages and was responsible for the data collection in their country. No minors
were allowed to take part in the study. All participants signed a written Informed Consent
and-except for Japan-there was no monetary compensation for participating in the study. The
Principal Investigator of the multicenter study-Dr. Virginie van Wassenhove-received the
approval for the international study from the Ethical Committee of the University of Paris-
Saclay (CER-Paris-Saclay-2020-020). The study protocol was also approved by local Ethical
Committees in each country and was developed in accordance with the Declaration of Hel-
sinki (2018). For the present study, we employed data from six countries which provided at
least 100 participants who completed all questionnaires: Argentina (AR), France (FR), Greece
(GR), Italy (IT), Japan (JP), and Turkey (TR).

Participants

Participants were invited to participate on the website of the Timing Research Forum and via
social media pages. Individuals who were declared to have a diagnosed neurological or a psy-
chological disorder were automatically excluded from the data collection. To have more com-
parable samples between countries, we restricted the sample to participants aged between 18
to 60 years. As can be seen in Table 1, this resulted in a total of N = 1,281 individuals for the
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Table 1. Demographic information on the sample, subdivided by country.

Country N Sex Age Data Collection
Female Male M SD Range Start End
Argentina 206 142 64 33.9 10.2 18-60 12/05 08/06
France 474 340 134 40.9 11.8 19-60 10/04 10/05
Greece 173 130 43 30.9 10.2 18-56 18/04 07/05
Italy 170 108 62 26.7 9.93 18-60 20/04 19/05
Japan 87 47 40 40.3 11.4 21-60 01/05 24/05
Turkey 171 132 39 22.8 4.10 18-55 21/04 07/06
ALL 1,281 899 382 34.1 12.3 18-60 10/04 08/06

https://doi.org/10.1371/journal.pone.0269396.t001

analyses, comprising 899 females and 382 males whose age ranged from 18 to 60 years

(M =34.1; SD = 12.3). However, the distributions of age, sex, and the number of participants
were unequal across countries (see Table 1). The six countries included in our sample experi-
enced different levels of restrictions during the period in which data were collected as can be
seen in Table 2 [for the stringency index see 25].

Measures

Participants provided demographic data on age and sex. Additionally, we used the following
four questionnaires.

Hospital Anxiety and Depression Scale (HADS). The Hospital Anxiety and Depression
Scale (HADS, 26) consists of 14 items rated on Likert scales ranging from 0 to 3. The question-
naire can be divided into two seven-item subscales (with sum scores ranging from 0 to 21),
one measuring the level of anxiety and one gauging depression symptoms. A score higher than
11 indicates elevated levels of anxiety and depression [26], which was also recommended as a
cut-off in a later normative data study with a non-clinical sample [27]. Anxiety and Depression

Table 2. Mobility changes and stringency indices during the assessment period by countries and areas.

country Period Retail & Recreation | Grocery & Pharmacy Transit Stations Parks Work Places Stringency
start/end M (SD) M (SD) Residential M (SD) M (SD) M (SD) M (SD)
M (SD) [0-100]
AR 12/05 08/06 -70.49% (2.48) -24.09% (2.80) 19.32% (0.92) -54.83% (1.70) -87.45% (1.35) -31.22% (3.76) 90.32 (0.79)
FR 10/0410/05 -80.45% (3.10) -39.76% (3.55) 27.52% -77.58% (2.61) -62.71% (3.03) | -62.53% (3.64) | 87.96 (0.00)
(1.40)
GR 18/0407/05 -69.99% -10.16% (10.24) 20.28% -62.84% (6.17) -15.89% (17.69) -52.14% (6.71) 82.32 (4.39)
(-5.93) (2.57)
IT 20/0419/05 -72.02% (9.81) -41.19% (8.87) 23.39% -67.92% (9.42) -56.61% (20.05) -51.82% (9.78) 77.53 (15.24)
(4.76)
JP 01/0524/05 -32.95% (1.81) -3.10% (0.82) 15.69% -50.17% (5.58) -5.48% (5.83) | -31.71% (10.98) | 44.25 (3.30)
(3.47)
TR 21/0407/06 -60.72% -20.34% (12.10) 19.71% -60.20% (10.71) -34.53% (17.10) | -48.26% (10.93) 74.17 (4.29)
(10.10) (4.69)

Note. Changes in mobility are indicated as the percentage of decrease or increase, compared to the baseline, which is the median value from a 5-week period, Jan 3 -Feb

6, 2020, when none of these countries (AR = Argentina; FR = France; GR = Greece; IT = Italy; JP = Japan and TR = Turkey) was affected by the pandemic. Percentages

were averaged over the days of assessment. The Stringency Index reflects governmental measures in response to the pandemic and is a composite measure based on nine

response indicators including school closures, workplace closures, and travel bans, rescaled to a value from 0 to 100 (100 = strictest). If policies vary at the subnational

level, the index is shown as the response level of the strictest sub-region. Data derived from OurWorldinData: https://ourworldindata.org/grapher/changes-visitors-covid?

[for the mobility indices (https://www.google.com/covid19/mobility/)] https://ourworldindata.org/grapher/covid-stringency-index [for the stringency index 25].

https://doi.org/10.1371/journal.pone.0269396.t002
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scales are moderately correlated (r = .53); reliabilities as measured with Cronbach‘s o are good
with o = .82 (Anxiety) and o = .77 (Depression; [27]).

Zimbardo Time Perspective Inventory (ZTPI). The Zimbardo Time Perspective Inven-
tory (ZTPI, [12]) is composed of 56 items. Participants evaluate on a Likert scale ranging from
1 = very untrue to 5 = very true to what extent each statement applies to them. The question-
naire contains five subscales derived from factor analytic studies: Past Negative (PN), Past Pos-
itive (PP), Present Fatalistic (PF), Present Hedonistic (PH), and Future (F). Four-week test-
retest reliabilities range from .70 to .80, indicating high stability [12]. We used the mean of the
respective items for the subscale scores.

Reduced Morningness-Eveningness Questionnaire (rMEQ). We measured the individ-
ual chronotype with the reduced version of the Morningness-Eveningness Questionnaire
(rMEQ, [28]). This scale involves 5 items allowing to classify participants sensitively and reli-
ably into Morning-, Evening- or Intermediate-type. The reduced scale can be seen as an ame-
lioration of the original MEQ and its internal consistency was evaluated as high [28]. Total
scores can range from 4 to 25, where lower scores (4 to 10) refer to Evening-type, high scores
(19 to 25) are classified as Morning-type, and the remainder allocates to the Intermediate-type.

Big Five Inventory (BFI-10). The short version of the Big Five Inventory (BFI-10, [29])
consists of ten items—two for each of the five subscales measuring the Big Five personality
dimensions: agreeableness, conscientiousness, extraversion, neuroticism, and openness. The
statements are all rated on the same Likert scale ranging from 1 = strongly disagree to
5 = agree strongly. Cronbach‘s o are appropriate with mean a =.75. The scores remain
respectably stable, as indicated by an eight-week test-retest reliability is .72 [29]. We calculated
the mean on the two items for the subscales, respectively.

Statistical analyses

First, we analyzed differences in anxiety and depression concerning age, sex, and country. For this
purpose, we ran general linear model analyses with anxiety and depression as dependent variable,
respectively, with age as covariate, and sex and country as factors. Further, we computed post-hoc
analyses, with Bonferroni correction, in order to assess differences between countries. Next, for
each of the five ZTPI subscales as the dependent variable, we conducted general linear model anal-
yses including age as covariate, and sex and country as factors. In this case, again, we computed
post-hoc analyses with Bonferroni correction to test for differences between countries.

In order to extract the explanatory variables out of the set of proposed predictors that best
predicted levels of anxiety and depression, respectively, we ran stepwise regression analyses
(also referred to as fast stepwise procedure, FSP, [30, 31]). In contrast to hierarchical regres-
sion, the stepwise method uses an automatic procedure for the choice of predictive variables:
Beginning from a null model (without predictors), in each step, the procedure both checks
whether to add another predictive variable and whether to remove a previously added variable
from the model that is not any more adding incremental validity to the prediction (unique pre-
dictive power; [32]). The feature of removing variables that are no longer of additional value
makes this method superior to hierarchical regression modeling which is susceptible to the
problem of multicollinearity. The model resulting from stepwise regression is similar to a best-
subset regression where the combination of variables with the most explanatory power is
selected out of all possible combinations [33], but is computationally less demanding. R* values
have been criticized to be usually overestimated with this method, therefore we will report a
conservative adjusted R as an indicator of explained variance in the response variable (level of
anxiety, level of depression). This conservative R” is adjusted for the number of candidate pre-
dictors (rather than the number of selected predictors in the final model as usually done for
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adjustment) and provides a nearly unbiased estimate of R?[34]:

n n = sample size

with

conservative adj. R* = 1 — (1 — R?) ——
n—k—1 k = number of candidate predictors

For model selection, we resorted to the minimization of the Akaike Information Criterion
(AIG; [35]). The AIC is a function of the prediction error of the model on the given data and
includes a penalty term for the total number of predictors. A lower AIC corresponds to better
goodness of fit under consideration of model parsimony. The AIC is thus an estimator of model
quality. Once adding or removing further predictors does not reduce AIC, the algorithm stops.

In a first analysis, we entered the five time perspective subscales as well as age and sex into
the saturated set of variables to be considered. In a subsequent analysis, we additionally
included the Big-5 personality trait scales and the rMEQ. When predictor variables are highly
correlated, only the variable with more explanatory power next to the other variables included
will be extracted for the final model. This is desired in our study since we aim to explore the
value of time perspectives as explanatory variables compared to the Big-5 personality traits.

Before computing the stepwise regression models, we computed the variance inflation fac-
tors (VIF) for all variables in all countries. The VIF is a quantification of multicollinearity in
multiple regression models [36]. The square root of the VIF measures how much the variance
of a regression coefficient might be increased due to multicollinearity [37]. With a conservative
VIF < 3, multicollinearity is not a problem in the model [36]. VIF is computed as follows
(with R? representing the adjusted R* when all other predictor variables included in the multi-
ple regression model predict the remaining predictor variable):

VIF = ——
1-R

All analyses were computed under a two-tailed significance level of o = .05 using the free-
ware statistics program R (https://www.r-project.org) and the GAMLj module for jamovi [38].

Results

Descriptive statistics for the variables used in the present study are provided in Table 3.

Effects of country, age, and sex on anxiety

In order to test differences concerning anxiety levels between countries and sex we ran a
general linear model (GLM) analysis, including age as covariate. A significant effect of age
on anxiety was observed, F(1, 1,261) = 15.38, p < .001. Generally, younger participants
reported higher levels of anxiety. There was also a significant effect of sex on anxiety levels,
F(1, 1,261) = 27.55, p < .001. Females reported higher levels of anxiety when compared with
males, £(1,261) = 5.25, Pgonferroni < -001. The effect of country on anxiety was also significant,
F(5,1,261) = 6.87, p < .001. Specifically, there were significant pairwise differences between
Argentina and Greece #(1,261) = 3.09, ppopferroni = -030; Greece and Turkey £(1,261) = -4.41,
PBonferroni < -001; France and Greece #(1,261) = 3.83, pponferroni < -002; France and Japan ¢
(1,261) = 3.63, Pgonferroni = -004; and Japan and Turkey #(1,261) = -3.99, ppopferroni = -001(see
Fig 1).

Effects of country, age, and sex on depression

Next, with the same model but now with depression as the dependent variable, we again tested
for differences between countries and sex with a GLM analysis, including age as a covariate.
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Table 3. Descriptive statistics of the study variables for the whole sample and separately for each country.

Sample Size (n)

Sex: F (% of n)

Age M (SD)

HADS-Anxiety M (SD)
HADS-Depression M (SD)
ZTPI-Past Negative M (SD)
ZTPI-Past Positive M (SD)
ZTPI-Present Fatalistic M (SD)
ZTPI-Present Hedonistic M (SD)
ZTPI-Future M (SD)
BFI-Agreeableness M (SD)
BFI-Conscientiousness M (SD)
BFI-Extraversion M (SD)
BFI-Neuroticism M (SD)
BFI-Openness M (SD)

rMEQ M (SD)

Argentina
206

142 (70.40%)
33.95 (10.22)

7.84 (4.24)
6.52 (3.90)
2.79 (0.76)
3.54 (0.57)
)
)

~ |||~

2.38 (0.55
3.05 (0.53
3.47 (0.55)
3.33(0.86)
3.91(0.91)
2.81 (1.11)
3.23 (1.16)
3.51 (0.84)
13.91 (4.50)

https://doi.org/10.1371/journal.pone.0269396.t003

France
474

7.50 (4.04)
5.53 (3.93)
2.71(0.82)
3.31 (0.66)
2.45 (0.62)
3.36 (0.58)
3.49 (0.53)
2.45 (0.66)
3.46 (0.66)
3.27 (0.60)
3.23(0.57)
3.06 (0.79)
15.81 (3.92)

Greece
173

340 (71.73%) 130 (75.14%)
40.87 (11.79) 30.87 (10.15)

6.62 (4.08)
6.24 (3.88)
2.86 (0.79)
3.4 (0.65)
2.42 (0.56)
3.39 (0.51)
3.62 (0.57)
3.37 (0.59)
3.13 (0.63)
3.33(0.61)
3.29 (0.44)
3.70 (0.87)
13.08 (3.66)

Italy

170

108 (63.53%)
26.66 (9.90)
7.79 (4.33)
4.96 (3.28)
3.01 (0.77)
3.45 (0.57)
2.45 (0.50)
3.32 (0.43)
3.66 (0.52)
3.16 (0.89)
3.63 (0.87)
3.22(0.94)
3.10 (1.06)
3.63 (0.98)
14.39 (3.55)

Japan

87

47 (54.02%)
40.34 (11.38)
5.71(3.33)
9.12 (3.65)
3.00 (0.78)
3.33(0.67)
2.75 (0.55)
3.07 (0.52)
3.58 (0.54)
2.83 (0.69)
3.41 (0.66)
2.98 (0.39)
3.24 (0.65)
2.98 (0.62)
14.93 (3.87)

Turkey

171

132 (77.19%)
22.77 (4.09)
9.29 (4.41)
7.92 (3.65)
3.12(0.72)
3.60 (0.66)
2.56 (0.57)
3.37 (0.52)
3.55 (0.55)
3.26 (0.66)
3.16 (0.61)
3.14 (0.47)
3.16 (0.61)
3.12 (0.66)
11.82 (4.09)

TOTAL
1,294

911 (70.40%)
34.19 (12.70)
7.58 (4.21)
6.27 (3.95)
2.86 (0.80)
3.42 (0.65)
2.47 (0.58)
3.29 (0.55)
3.54 (0.55)
3.04 (0.88)
3.48 (0.77)
3.16 (0.76)
3.21(0.77)
3.30 (0.86)
14.35 (4.20)

We observed a significant effect of age on depression, F(1, 1,261) = 30.93, p < .001, with youn-
ger participants reporting higher levels of depression compared to older individuals. There
was also a significant effect of sex on depression, F(1, 1,261) = 5.24, p = .022. Again, females
reported higher levels of depression than males, £(1,261) = 2.29, pponferroni = -02. We also
observed a statistically significant difference in levels of depression between countries, F(1,
1,261) =21.96, p < .001. Italy reported significantly lower, and Japan exhibited significantly
higher levels of depression compared to all other countries (see Fig 2). There were no signifi-

cant differences between Argentina, France, Greece, and Turkey.

10

Anxiety Levels
w

Japan Greece

Italy

Argentina

France

Turkey

Fig 1. Average anxiety levels in the six studied countries. Whiskers represent the SE of the mean.

https://doi.org/10.1371/journal.pone.0269396.g001
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Fig 2. Average depression levels in the six studied countries. Whiskers represent the SE of the mean.

https://doi.org/10.1371/journal.pone.0269396.9002

Differences in time perspectives

For each of the Zimbardo Time Perspective Inventory subscales as a dependent variable, we
computed a general linear model analysis, with age as a covariate, and sex and country as fac-
tors. A graphical overview of the average levels on each subscale by country is presented in Fig
3. For the Past Negative (PN) subscale, we observed a significant effect of age, F(1, 1,268) =
29.646, p < .001. Younger participants reported higher scores on the PN subscale, #(1,268) =
-5.44, p < .001. Although we found a significant effect of country, F(1, 1,268) = 3.20, p = .007,
none of these differences was found to be statistically significant in the post-hoc analyses. The
effect of sex on the PN subscale was non-significant, #(1,268) = -1.09, p = .275.

4,5
4
3,5 IIII II I LIII
|
3 I I 1 I I ‘
2,5 I I I |
2 |
\
1,5 |
i
1 |
0,5 ‘
\
0
Past Negative Past Positive Present Fatalistic Present Hedonistic Future
M Argentina W France Greece Italy ' Japan Turkey

Fig 3. Average scores on the Zimbardo Time Perspectives Inventory subscales for each country.

https://doi.org/10.1371/journal.pone.0269396.g003
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On the Past Positive (PP) subscale, the model indicated a significant effect only for country,
F(5,1,268) = 4.59, p < .001. The post-hoc analyses showed that there were statistically signifi-
cant differences between French and Turkish participants, #(1,268) = -3.79, pponferroni = -002,
and between Argentinian and French participants, £(1,268) = 3.71, pgonferroni = -003. French
participants scored lowest on the PP subscale on average. The effects of sex on PP (F(1, 1,268)
= 3.05, p =.081) and of age on PP (F(1, 1,268) = 0.176, p = .674) were non-significant.

Concerning the Present Fatalistic (PF) subscale, we observed a significant effect of country,
F(5,1,268) = 5.39, p < .001. Japanese participants reported the higher levels of PF. The post-
hoc analyses revealed significant differences between Argentinian and Japanese participants, ¢
(1,268) = -4.59, Pponferroni < -001, Greek and Japanese participants, #(1,268) = -4.22, pponferroni
<.001, French and Japanese participants, #(1,268) = -4.51, pgonferroni < -001, and Italian and
Japanese participants (1,268) = -3.49, pgopferroni = -007. The effects of sex on PF (F(1, 1,268) =
2.91, p = .088) and of age on PF (F(1, 1,268) = 0.55, p = .455) were non-significant.

For the Present Hedonistic (PH) subscale, we observed a significant effect of country, F(5,
1,268) = 12.20, p < .001. Argentinian and Japanese participants reported the lowest scores of
PH on average. In the post-hoc analyses, we found significant differences between Argentinian
and Greek participants, £(1,268) = -5.10, pgopferroni < -001, Argentinian and French partici-
pants, #(1,268) = -6.31, pponferroni < -001, Argentinian and Italian participants, #(1,268) = -4.66,
PBonferroni < -001; Argentinian and Turkish participants, #(1,268) = -4.67, Pponferroni < -001, as
well as between Greek and Japanese participants, £(1,268) = 3.78, pponferroni = -002, French and
Japanese participants, £(1,268) = 4.45, pgonferroni < -001, Japanese and Turkish participants, t
(1,268) = -3.44, ppopferroni = -009, and Italian and Japanese participants, £(1,268) = 3.32, pgonfer-
roni = -014. Again, effects of sex on PH (F(1, 1,268) = 0.31, p = .575) and of age on PH (F(1,
1,268) = 0.97, p = .324) were non-significant.

Finally, for the Future subscale we observed a significant effect of age, F(5, 1,268) = 5.14, p =
.024. Younger participants reported lower scores on this subscale on average when compared
to older individuals. A significant effect of sex was also found, F(5, 1,268) = 5.77, p = .016.
Females reported higher levels on the Future Subscale compared to males, £(1,268) = 2.40, pg,,,.
ferroni = -016. The effect of country was also significant, F(5, 1,268) = 5.00, p < .001. Italian par-
ticipants reported higher scores in the future subscale compared to French and Argentinian
participants: The post-hoc analysis showed significant differences between Argentinians and
Italians, #(1,268) = -3.91, Pponferroni = -001, as well as French and Italian participants, #(1,268) =
'4'43’PBonferroni <.001.

Stepwise regression models

With stepwise regression models, we aimed to find the model that best and most parsimoni-
ously predicted the levels of anxiety and depression, respectively, in each of the six countries
included in our sample. First, we checked for multicollinearity in the multiple regression mod-
els using the VIF. The largest VIF was 1.68 (observed for Past Negative in Argentina). Follow-
ing the interpretation rules, this value indicates no matter for concern and the subsequent
regression analyses can be conducted [36].

Stepwise regression of anxiety on personality traits

The detailed results of the stepwise regression models for the prediction of anxiety are shown
in Table 4. First, we considered the five subscales of the ZTPI next to age and sex as potential
predictors (ZTPI model). A negative attitude toward the past and present affected the levels of
anxiety significantly in many countries. We found that the Past Negative subscale was a signifi-
cant positive predictor in all countries. The scores on the Present Fatalistic subscale also
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Table 4. Final models for anxiety after stepwise regression (country-wise, with two models each (1°% ZTPI, sex, and age as predictors; 2" _extended: ZTPI, sex, age,
BFI, and rMEQ as predictors)).

Country Argentina (n = 206) France (n = 449) Greece (n = 169) Italy (n = 170) Japan (n = 87) Turkey (n =171)
Scales ZTPI extended |ZTPI extended |ZTPI extended |ZTPI extended |ZTPI extended |ZTPI extended
age -0.08** -0.119
(0.03) (0.07)
Sex (M) -1.55%* -0.87t -1.43* -1.43* -2.23%* -1.77** -1.29* -1.52*
(0.57) (0.52) (0.64) (0.64) (0.59) (0.55) (0.64) (0.69)
Past Neg. 2.39%** 1.29%** 2.20%%* 2,227 1.75%** 1.75%** 1.42%%* 0.80* 1.21% 0.77% 2.107%* 2.19%%*
(0.35) (0.35) (0.22) (0.22) (0.39) (0.39) (0.41) (0.38) (0.44) (0.43) (0.45) (0.42)
Past Pos. -0.69Y -0.69Y -1.39** -1.32%
(0.44) (0.44) (0.44) (0.43)
Pres. Fatal. 0.69* 0.76* 1.84%** 1.84*** 2.47%* 1.49* 1.35% 1.79%*
(0.30) (0.30) (0.52) (0.52) (0.67) (0.60) (0.55) (0.56)
Pres. 1.68* 1.53*
Hedon. (0.65) (0.62)
Future 0.83t 0.719 0.61+ 0.58+ 1.41* 1.20* 1.35% 1.50%*
(0.48) (0.43) (0.32) (0.32) (0.56) (0.51) (0.54) (0.53)
Agreeablen. -0.83+
(0.43)
Conscient.
Extraversion -0.46" 2.27%* 0.86"
(0.28) (0.84) (0.59)
Neuroticism 1.62%** -0.56+ 1.64"%* -1.31% 1.01*
(0.23) (0.29) (0.27) (0.50) (0.46)
Openness 0.75** -1.10*
0.27) (0.45)
rMEQ -0.15%
(0.07)
adj. R? 222 .370 239 247 299 299 270 421 173 .266 .304 .336
cons. adj. R? | 206 .340 232 233 .286 259 261 .398 121 185 .300 315
RSS 2831.40 2282.70 5625.10 5539.10 1958.20 1958.20 2263.70 1774.10 778.38 666.53 2236.7 2108.4
F 48.32%** 3.44* — 22.35%** 4.53** 493"
df 202 201 445 ‘ 443 164 ‘ 164 164 162 84 81 164 162

Note. If not otherwise indicated, unstandardized estimates (b-values) are reported with standard errors in brackets. The F-test compares the models within each country
(ZTPI, sex, and age vs. ZTPI, sex, age, BFI, rMEQ).

“**p <001

p<.01

*p<.05

tp < .10, n.s; 0 p > .10, n.s,; adj. R2 = adjusted R cons. adj. R2 = conservative adjusted R? (cf. Harrell, 2001); RSS = residual sum of squares; F = F test statistic; df =
degrees of freedom; p = p-value.

https://doi.org/10.1371/journal.pone.0269396.t004

significantly and positively predicted anxiety levels in all countries except for Argentina and
Japan. For a positive attitude towards the past and present, the results were less consistent. In
particular, we observed a significant positive effect of Present Hedonistic only in the Japanese
sample whereas Past Positive had a significant negative effect in the Turkish sample only. The
future subscale predicted anxiety levels positively in Italy and Turkey, but did not reach statis-
tical significance in Argentina and France (both p < .10). Sex was negatively related to anxiety
levels, indicating that males experience lower levels of anxiety than female in all countries
except for France and Japan (where sex was not a significant predictor). Age negatively pre-
dicted anxiety levels in Italy only. The final models with age, sex, and the ZTPI subscales as
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potential predictors accounted for 12% (Japan) to 30% (Turkey) of the variance in anxiety lev-
els (mean explained variance across countries = 23.43%, SD = 6.53%), as indicated by the con-
servatively adjusted R” of the respective models.

Next, we also considered the BFI and the rMEQ as additional potential predictors next to
the ZTPI, age, and sex (extended model). Neuroticism was retained in the final models in all
countries except Greece. However, whereas neuroticism predicted anxiety levels positively in
Argentina, Italy, and Turkey, it was a negative predictor in Japan. In Japan, extraversion posi-
tively predicted anxiety levels. Openness predicted anxiety positively in Italy, and negatively in
Turkey. Italy was furthermore the only country in which the chronotype as measured with the
rMEQ (negatively) predicted anxiety levels. That is, individuals with pronounced eveningness
are more likely to report higher anxiety levels in this first phase of the pandemic. With the
added predictors, the ZTPI subscales retained in the first (ZTPI) model were also retained in
the extended model. Only in Japan, the PN subscale was rendered non-significant (p < .10),
but still remained in the final model. Sex was no longer retained as a predictor in Turkey, age
was no longer retained in Italy, and in Argentina, sex remained in the model but was no longer
significant (p < .10). With the additional predictors (BFL, rMEQ), the percentage of explained
variance in anxiety levels was raised considerably in Argentina (from 21% to 34%) and in Italy
(from 26% to 40%), and less strongly in Japan (from 12% to 19%) and in Turkey (from 30% to
32%), as indicated by the conservatively adjusted R* of the respective final models. In France,
the R” stayed the same (.23), in Greece the value decreased slightly (due to the penalty for the
included potential predictors) from .29 to .26. The mean explained variance across countries
was 28.83% (SD = 7.74%) for the extended model (conservatively adjusted R?).

Stepwise regression of depression on personality traits

For the depression models, the detailed statistics of the final models after the stepwise regres-
sion are presented in Table 5. The results for the ZTPI model (including ZTPI, age, and sex as
potential predictors) indicated that the Past Negative subscale consistently positively predicted
depression levels in all countries except for Japan where PN was not retained in the model.
Past Positive was a significant negative predictor in the model in all countries except for Italy
and Argentina (p < .10). The Present Fatalistic subscale positively predicted depression in
France and Italy. Positive attitudes to the present (Present Hedonistic subscale) negatively pre-
dicted depression levels in France. The Future subscale acted as a significant negative predictor
in Japan only. Age was negatively associated with reported depression symptoms in France,
Italy, and Turkey. Sex predicted depression scores on the HADS in Argentina and Italy, where
being female was an indicator for higher levels of depression. The final ZTPI models with age,
sex, and the ZTPI subscales as potential predictors accounted for 14% (Japan) to approxi-
mately 20% (Greece, Italy, and Turkey) of the variance in depression levels (mean explained
variance across countries = 17.90%, SD = 2.45%), as indicated by the conservatively adjusted
R® of the respective models.

Next, for the extended model, we additionally included the BFI and the rMEQ as additional
potential predictors next to the ZTPI, age, and sex. There was no consistent pattern of these
predictors. Agreeableness negatively predicted depression in Turkey only, whereas extraver-
sion was a positive predictor in Italy. Neuroticism positively predicted depression levels in
Argentina. Openness was a negative predictor in Greece. The rMEQ was retained in the final
models as a negative predictor for depression in the Greek and Turkish sample, but both times
was not a significant predictor itself. All ZTPI subscales remained in the model when the addi-
tional predictors were included; Past Positive in Argentina and Present Fatalistic in Greece
became significant predictors (after having been non-significant with p < .10 in the model
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Table 5. Final models for depression after stepwise regression (country-wise, with two models each (ls‘: ZTPI, sex, and age as predictors; 2" = extended: ZTPI, sex,
age, BFI, and rMEQ as predictors)).

Country Argentina (n = 206) France (n = 449) Greece (n = 169) Italy (n = 170) Japan (n = 87) Turkey (n =171)
Scales ZTPI extended |ZTPI extended |ZTPI extended |ZTPI extended |ZTPI extended |ZTPI extended
Age -0.04t -0.04%* -0.04** -0.06* -0.06* -0.16* -0.11%
(0.02) (0.01) (0.01) (0.02) (0.02) (0.06) (0.07)
Sex (M) -1.82°%% | -1.67* -1.08* -1.10* -0.999 -0.919
(0.52) (0.53) (0.47) (0.48) (0.61) (0.60)
Past Neg. 1.77+%* 1.12%* 1.28*** 1.28%** 1.56** 1.53%** 1.14%** 1.10** 1.07** 1.16"*
(0.32) (0.36) (0.24) (0.24) (0.39) (0.39) (0.33) (0.33) (0.39) (0.38)
Past Pos. -0.74t -0.89* -0.62* -0.62* -1.24%* -1.49%* -1.20* -1.20* -1.43*7* -1.37%%*
(0.42) (0.41) (0.26) (0.26) (0.43) (0.43) (0.55) (0.55) (0.38) (0.38)
Pres. Fatal. 1.12%** 1.12%** 0.921 1.16* 1.50%* 1.28* 0.87t 0.90F
(0.32) (0.32) (0.53) (0.52) (0.54) (0.55) (0.47) (0.46)
Pres. -0.82* -0.82* -0.941 -1.04+
Hedon. (0.32) (0.32) (0.54) (0.55)
Future -2.347" -2.34%%%
(0.68) (0.68)
Agreeablen. -0.93*
(0.38)
Conscient.
Extraversion 0.79% 0.62*
(0.44) (0.25)
Neuroticism 0.98"** 0.401
(0.23) (0.24)
Openness -0.57F -0.72%
(0.29) (0.31)
rMEQ -0.13% -0.08Y
(0.07) (0.06)
adj. R? 197 257 181 181 218 263 202 234 .188 .188 212 238
cons. adj. R? | .169 226 177 .166 .198 .230 192 .205 136 .065 .202 .209
RSS 2508.70 2266.90 5650.80 5650.80 1988.3 1838.5 1417.80 1343.40 921.52 921.52 1738.20 1660.50
F 10.67*** — 4.40"* 4.49* — 3.81%
df 202 200 443 ‘ 443 165 ‘ 162 164 162 84 84 165 163

Note. If not otherwise indicated, unstandardized estimates (b-values) are reported with standard errors in brackets. The F-test compares the models within each country
(ZTPI, sex, and age vs. ZTPI, sex, age, BFI, rMEQ).

“**p <001

p<.01

*p<.05

tp < .10, n.s; 0 p > .10, n.s,; adj. R2 = adjusted R cons. adj. R2 = conservative adjusted R? (cf. Harrell, 2001); RSS = residual sum of squares; F = F test statistic; df =
degrees of freedom; p = p-value.

https://doi.org/10.1371/journal.pone.0269396.t005

with ZTP], sex, and age as predictors). Age was no longer retained as a significant negative pre-
dictor in Argentina and Turkey. For sex, there were no differences compared to the first
(ZTPI) model. With the added predictors (BFI, rMEQ), the percentage of variance in depres-
sion levels accounted for by the final models increased in Argentina (from 17% to 23%) and in
Greece (from 20% to 23%). There were also slight increases in the conservatively adjusted R
in Italy (from .19 to .21), and in Turkey (from .20 to .21). The R? decreased slightly in France
(from .18 to .17), and strongly in Japan (from .14 to .07) because of the penalty for the included
potential predictors. The mean explained variance of scores on the HADS depression subscale
across countries was 18.35% (SD = .45%) for this extended model.
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Discussion

The aim of this study was to assess personality traits and psychological wellbeing of people
from six countries during the COVID-19 pandemic. More specifically, we aimed at giving a
snapshot of the levels of anxiety and depression during the first weeks of the pandemic in
spring 2020, looking at differences between countries, ages, and sex. We found that there were
significant differences between countries. For instance, Japanese and Greek participants
reported low levels of anxiety whereas Turkish exhibited the highest scores; and on the HADS
depression subscale, Italian participants reported the lowest levels while Japanese scored
highest.

Our results are in line with the meta-analysis conducted by Salari and colleagues [3], who
reported that women and young people experienced higher levels of depression and anxiety
(than men and older individuals) during the COVID-19 outbreak. Over the whole sample and
across countries, we found a significant effect of sex on both anxiety and depression showing
that females reported higher levels of anxiety and depression than males. Additionally, we
found that irrespective of country, the younger the participants, the higher they scored on
both anxiety and depression scales.

Furthermore, we analyzed whether and to what extent relatively time-stable personality
traits of time perspectives, chronotype, and the Big Five could predict the reported levels of
anxiety and depression. The literature reports an association of time perspectives with psycho-
logical well-being [12, 18]. Similarly, our results consistently showed effects of the Past Nega-
tive subscale on anxiety in all the tested countries (Argentina, France, Greece, Italy, Japan, and
Turkey) and depression in all countries except Japan. A more negative vision of the past, char-
acterized by negative memories and regrets, seems to be predictive of increased symptoms of
both anxiety and depression during confinement. The Present Fatalistic subscale also pre-
dicted higher levels of depression and anxiety in many countries but was not as consistent a
predictor as Past Negative. Instead, for depression, Past Positive was a negative predictor for
many countries (except for Italy). Additionally, the Present Hedonistic factor negatively pre-
dicted depression in France only and positively predicted anxiety in the Japanese sample only.
Future orientation was a significant negative predictor for depression in Japan, and positively
predicted anxiety in Italy and Turkey. Importantly, the time perspective subscales were
retained as predictors once the Big Five and rMEQ (chronotype) were added as potential pre-
dictors in the extended model.

Interestingly, Japan showed a pattern different from all the other countries. Next to the Past
Negative factor as also commonly observed in other countries, the Present Hedonistic perspec-
tive was a predictor of higher levels of anxiety. Sex, Extraversion, and Neuroticism added
explanatory power to the model for anxiety. Past Positive and Future orientation both nega-
tively predicted depression and were the only relevant variables retained in the final model. At
the same time, the Japanese sample showed the highest levels of depression and the lowest lev-
els of anxiety, a pattern that differs from other countries where the levels of anxiety was always
higher—at least, nominally-than the level of depression. What are the possible reasons for
these differing results with the Japanese sample compared to the other countries? Next to pos-
sible (speculative) cultural explanations, the Japanese sample differs from the other countries
in that it is much smaller than the others, participants were paid for partaking in the study, the
sample’s age was more evenly distributed (similar to France), and it is the only country where
there was no strict lockdown (as reflected in the mobility and stringency indices in Table 2).
Of note, in line with our results, other studies conducted during the pandemic period in Japan
showed more pronounced levels of depression than anxiety [39, 40], with mean HADS values
similar to the ones reported in the present study [41].
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The Big Five Inventory did not contribute in a consistent way to the final regression mod-
els; however, some of the factors were retained in some of the countries. Neuroticism was
included in the final model for anxiety in most of the countries, but the direction of the effect
was not consistent: neuroticism was a positive predictor in Argentina, Italy, and Turkey,
whereas it negatively predicted anxiety in Japan. Nevertheless, the Big Five scales added
explanatory power to the models for anxiety (considerably in Argentina, Italy, Japan, but just a
bit in Turkey) and for depression (considerably in Argentina, but just a bit in Greece, Italy,
and Turkey) even when considering the conservative adjusted R*. Generally, both the model
with ZTPI, sex, and age and the extended model with additional predictors, BFI and,
accounted for more variance in the models predicting the scores on the HADS anxiety subscale
than those predicting scores on the depression subscale.

Although previous literature reported relationships between evening orientation and the
levels of anxiety and depression, chronotype was not retained in the models in conjunction
with the other personality traits (except for the Italian sample where eveningness additionally
predicted higher levels of anxiety). These results can be explained considering that the social
jetlag [42] may have been reduced during the pandemic inindividuals who experienced a lock-
down with strict restrictions [6, 43-45].

The current study has some limitations. First, the general study in which the questionnaires
were included required a strong commitment of participants since the project comprised mul-
tiple long sessions of three to four hours. This might result in a non-representativeness of sam-
ples. Note that Japanese participants were the only paid subjects and the age distribution was
even in Japan and France, but not in the other countries where mostly young people partici-
pated. Second, sex was also not balanced, with proportions of female participation varying
from 54% in Japan to 75% in Greece. Third, our interpretation of our results is limited to the
data we collected. For example, information about the employment and economic condition
of our participants, as well as their family situation (e.g, having a close family member who is
sickcaring for young children who could not attend school or daycare in presence) could have
been very useful in the interpretation of the data.

Conclusions

In summary, the present study provides data about anxiety and depression during the pandemic
and compares them in a variety of countries. Time perspectives as derived from the ZTPI are
good predictors for anxiety and depression with explained variance for anxiety between 12%
(Japan) and 30% (Turkey), and between 17% (Argentina) and 21% (Turkey) for depression. Par-
ticularly, Past Negative was a very consistent, and Present Fatalistic a little bit less consistent pre-
dictor for both anxiety and depression. The Past Positive subscale negatively predicted depression
in most countries. Importantly, the ZTPI subscales remain significant predictors also when the
Big Five and chronotype are added to the models. The Big Five can add explanatory power to the
regression models in some cases, but we observed no consistent predictors for either anxiety or
depression. Neuroticism was the only factor that was retained in most countries for anxiety, but
sometimes the association was positive (AR, IT, TR), sometimes negative (FR, JP). Chronotype
(rMEQ) generally did not benefit the regression models. The present study suggests that the orien-
tation towards time might be valuable as proxies for the individual risk of exhibiting heightened
levels of depression and anxiety symptoms during the pandemic.
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