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Introduction: Several countries imposed nationwide or partial lockdowns to limit
the spread of COVID-19 and avoid overwhelming hospitals and intensive care
units. Lockdown may involve restriction of movement, stay-at-home orders and self-
isolation, which may have dramatic consequences on mental health. Recent studies
demonstrated that the negative impact of lockdown restrictions depends on a wide
range of psychological and socio-demographic factors.

Aims: This longitudinal study aimed to understand how internal factors such as
personality and mindfulness traits, and external factors, such as daily habits and house
features, affect anxiety, depression and general wellbeing indicators, as well as cognitive
functions, during the course of a lockdown.

Methods: To address these questions, 96 participants in Italy and the United Kingdom
filled out a survey, once a week for 4 weeks, during the first-wave lockdowns. The
survey included questions related to their habits and features of the house, as well
as validated questionnaires to measure personality traits, mindful attitude and post-
traumatic symptoms. Indicators of wellbeing were the affective state, anxiety, stress and
psychopathological indices. We also measured the emotional impact of the pandemic
on cognitive ability by using two online behavioral tasks [emotional Stroop task (EST)
and visual search].

Results: We found that internal factors influenced participants’ wellbeing during the
first week of the study, while external factors affected participants in the last weeks.
In the first week, internal variables such as openness, conscientiousness and being
non-judgmental toward one’s own thoughts and emotions were positively associated
with wellbeing; instead, neuroticism and the tendency to observe and describe one’s
own thoughts and emotions had detrimental effects on wellbeing. Toward the end of
the study, external variables such as watching television and movies, browsing the
internet, walking the dog, and having a balcony showed a protective value, while social
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networking and engaging in video calls predicted lower values of wellbeing. We did not
find any effects of wellbeing on cognitive functioning.

Conclusion: Recognizing specific traits and habits affecting individuals’ wellbeing (in
both short and long terms) during social isolation is crucial to identify people at risk
of developing psychological distress and help refine current guidelines to alleviate the
psychological consequences of prolonged lockdowns.

Keywords: COVID-19, lockdown, pandemic, longitudinal, stress, wellbeing, anxiety, depression

INTRODUCTION

Coronavirus (COVID-19) was first declared a public health
emergency of international concern in January 2020 and then
confirmed as a global pandemic in March 2020 (1). On the
13th March 2020, Italy imposed a total lockdown to manage the
spread of Coronavirus and to prevent hospitals and intensive care
units from being overwhelmed. The United Kingdom entered
into lockdown on the 23rd March 2020, with a less restrictive
strategy compared with the Italian lockdown. People in the
United Kingdom were allowed to leave their homes to shop for
basic necessities, for medical needs, to exercise once a day (run,
walk, or cycle) alone or with members of their households and
to travel to and from work. In contrast, the Italian government
imposed full confinement, requiring the population to stay at
home (108, 109). Physical activity (PA) outside was allowed
only if conducted individually and not more than 250 meters
from home; non-essential shops were closed and a restrictive
derogative travel certificate was mandatory for any travel outside
of the home (2).

Even when temporary, lockdown restrictions and self-
isolation can have dramatic consequences on people’s health
and wellbeing (3); in particular, recent international studies
have reported increased symptoms of anxiety, depression, sleep
disorders, and psychological distress during lockdown (4–10).
The factors that negatively influence the individual include
separation from loved ones, loss of freedom, uncertainty over
disease status, inadequate supplies, inadequate information,
frustration, and boredom. Individuals cope with traumatic
experiences in different ways, and in periods of uncertainty
and environmental change, the role of personality differences
becomes more evident (11, 12). Because there is substantial
evidence linking personality traits with depressive symptoms
and distress (13), some recent studies have explored the role
of personality traits during the first lockdown stage, suggesting
that vulnerable factors (neuroticism) and protective factors
(extraversion and conscientiousness) can predict mental health
status [e.g., (14, 15)].

Very little is known about the factors that may protect mental
health during traumatic environmental change. The present
longitudinal study, conducted over 4 weeks during the initial
stages of lockdown in Italy and the United Kingdom in 2020,
aimed to identify resilience factors that might mitigate the
negative consequences of lockdown and self-isolation, as well
as the risk factors that may worsen mental health outcomes.
Participants were tested once a week and they were required

to answer a questionnaire exploring indexes of depression,
stress, and anxiety, as well as daily routines and habits. The
questionnaire was paired with two cognitive tasks investigating
emotional interference and visual selective attention. Factors
related to personality and mindfulness traits were defined as
“internal factors,” while factors indicating daily routine, habits
and living conditions were defined as “external factors.”

Internal Factors: Personality and
Mindfulness Traits
Personality Traits
One internal factor that can be measured to predict health
outcomes in stressful situations is personality. The “Big Five”
personality test is based on a five-factor model of personality
[extraversion, agreeableness, conscientiousness, neuroticism, and
openness; (16)], and it has recently been used to explore
the relationship between personality traits and mental health
during the COVID-19 outbreak. Neuroticism has been associated
mostly with worry and stress (17–19). Also, individuals who
scored higher on neuroticism have shown a reduced likelihood
of engaging in potential safety behaviors [e.g., searching for
COVID-19 symptoms on the internet; (18)]. Lower extraversion
and higher neuroticism were also associated with higher stress
(20). Cases reported by Nikčević and Spada (15) support the
hypothesis that certain Big Five personality traits might be
related to generalized anxiety and depressive symptoms during
the first stage of lockdown. In their study of 502 participants
from the United States, three personality traits (extraversion,
agreeableness, and conscientiousness) were negatively associated
with generalized anxiety and depressive symptoms. In contrast,
neuroticism was directly associated with, and considered as
a vulnerability factor for generalized anxiety and depressive
symptoms. The study by Nikčević and Spada. (15) supported the
hypothesis that agreeableness and extraversion might contribute
to activating coping strategies (e.g., connecting with others)
during the lockdown, and consequently might be considered
protective factors that could mitigate negative affect (15).

Mindfulness Traits
A second internal factor that may contribute to predicting health
outcomes is mindfulness traits. Mindfulness is defined as the
ability to be intentionally aware of the present moment and the
capacity to acknowledge both internal experiences and external
information using a non-reactive (i.e., letting one’s thoughts and

Frontiers in Psychiatry | www.frontiersin.org 2 June 2022 | Volume 13 | Article 826277

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


fpsyt-13-826277 May 28, 2022 Time: 9:42 # 3

Zaninotto et al. Consequences of Self-Isolation: A Longitudinal Study

feelings go without focusing or elaborating them) and non-
judgmental perspective, i.e., taking a non-judgmental stance
toward one’s inner experience (21).

Such traits have been shown to play a significant role
in depression vulnerability and emotion self-regulation (22).
Previous studies conducted during the first stage of lockdown
reported that high levels of mindfulness are associated with
lower levels of distress (23) and that mindfulness awareness
is associated with more preventative health behaviors (24).
Lower mindfulness traits have been associated with increased
depression, stress, and anxiety (25). Higher scores for non-
judgmental traits predicted lower levels of depression, anxiety
and stress, and higher scores for mindfulness awareness
predicted lower depressive symptoms (26). A web-based survey
of a sample of about 6,000 Italians showed that, during
the lockdown, increased levels of mindfulness correlated with
decreased levels of distress, and were negatively correlated with
the Symptom Checklist [SCL-90; (27)] subscales (measuring
psychopathological symptoms); in particular, participants who
scored lower on mindfulness traits reported higher obsessive-
compulsive symptoms (23).

External Factors: Daily Habits
Lifestyle and daily habits are external factors that can affect how
an individual overcomes stressful situations. Research measuring
the daily routines of 670 Italians during the first stages of
lockdown showed that a person’s daily routine might have
a critical effect on their mental health. In a study by Di
Corrado et al. (28), most of the participants continued exercising
during the lockdown restrictions, but participants whose habits
were disrupted during the lockdown reported higher levels of
nervousness. In contrast, participants who maintained their
training habits reported feeling more energy, less fatigue, and
more calm. In addition, participants who started exercising
during the lockdown reported higher levels of happiness. Di
Corrado et al. (28) suggested that maintaining regular habits
during lockdown might prevent individuals from experiencing
psychological and physical distress. However, more recently,
contradictory evidence has emerged concerning the role played
by PA during the lockdown. Some findings indicate a negative
correlation between PA and mental health (29, 30), whereas other
studies have reported benefits from keeping a regular PA habit
during lockdown (31, 32). A longitudinal study between March
and April 2020 in German and French populations showed
that PA and exposure to nature were significant predictors of
psychological health (33).

Walking is associated with physical wellbeing. Owning and
walking a dog is recognized as contributing to human health (34,
35). Dog walking was one of the few activities allowed during
the lockdown in Italy and the United Kingdom, consequently
motivating people to acquire new puppies (“pandemic puppies”)
or to adopt rescue dogs (36). Because walking a dog and being
a dog owner have been associated with lower depression, these
were categorized as protective factors (37–39).

During the lockdown, people took up or increased their
involvement in diverse activities, such as creative hobbies (e.g.,
cooking, reading, etc.), but also spent more time using digital

social platforms to connect with others. Digital activity can
be a strategy to cope with stressful events (40). However,
there are contradictory findings regarding the effects of social
media on individuals’ wellbeing during the lockdown. Recent
studies conducted showed that the use of social media during
the pandemic was associated with feeling overwhelmed due to
information overload related to COVID-19, and had a significant
impact on users’ wellbeing (41). In contrast, other studies
suggested that social media had a positive effect on individuals’
mental health during lockdown (42, 43). The digital activities
considered in this study were: using social media, browsing the
web, watching movies and television series, watching the news,
and listening to music, radio, or podcasts.

Evolution of Internal and External
Factors Over Time
Most recent attention has focused on the weekly progression
of psychological wellbeing over the lockdown. For example, a
study investigating the correlation between depressive symptoms
and PA in Spain reported that the intensity of PA could
predict the intensity and the presence of depressive symptoms
(44). Ripoll et al. (45) conducted a longitudinal study over
8 weeks during the lockdown in Spain and reported that
psychological wellbeing, life satisfaction and self-perceived health
did not remain stable during the duration of the study. Anxiety
and depressive symptoms improved after weeks four and five,
suggesting that people might show resilience to the negative
consequences of lockdown (45). A study conducted at three
separate times during the first month of lockdown in Italy
suggested an increase in stress, anxiety and life satisfaction levels
between the second and the third testing sessions, but a stable
depression level over time (46). Another longitudinal study in
Italy, comparing participants’ clinical levels of depression, stress
and anxiety during the first week and the last week of lockdown
showed that mental health outcomes changed over time and
might be predicted by maladaptive personality traits (47). This
recent literature suggests that lockdown can have a negative
impact initially on psychological wellbeing, but also that some
factors tend to stabilize over time. External factors, such as PA
or daily activities, and internal factors such as personality and
mindfulness traits, might predict the direction in which mental
health outcomes develop. To the best of our knowledge, this is
the first study investigating the evolution of how both internal
and external variables influenced wellbeing over time.

Behavioral Measures: Cognitive Tasks
One of the most used experimental paradigms to assess
cognitive processes related to anxiety and stress is the
Emotional Stroop Task [EST; (48)]. The EST effect involves
a slower reaction time to threatening words compared
to neutral ones, suggesting the allocation of attention
toward threatening targets (an attentional bias). The
task has been successfully used with individuals with
panic disorder (49), post-traumatic stress disorder (50),
generalized anxiety disorder (51), social phobia (52), and health
anxiety (53).
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When considering our experimental design, it is important
to compare the EST to a task that assesses purely cognitive
processes, not influenced by emotional or distressing features.
Indeed, some studies have shown that COVID-19-related anxiety
is associated with poorer cognitive performance (54, 55), as
well as increased attention toward social cues (56). One of
the most relevant and frequently used approaches to studying
visual cognitive processing is through visual search tasks (57,
58). Performance efficiency in visual search tasks typically
represents a reliable indicator of cognitive processing efficiency
(59).

In the present longitudinal study, we invited participants
to perform the EST (consisting of COVID-19 related and
neutral words) and a visual search task every 7 days throughout
the complete duration of the lockdown in Italy and the
United Kingdom, to assess participants’ levels of anxiety toward
the pandemic outbreak and their cognitive processing efficiency.

Aims of the Research
In addition to examining the roles of potential protective and
risk factors for mental health during the first lockdown in two
European countries, this is the first study (to our knowledge)
investigating the effects of lockdown and self-isolation on
attention and vigilance. The aims were: (1) to characterize the
prevalence of anxiety and depressive symptoms, and the overall
levels of wellbeing, in an Italian and a United Kingdom sample at
the start of lockdown; (2) to test whether anxiety, depression and
wellbeing are correlated with personality traits and lifestyles at the
beginning of the lockdown, since this may reveal coping strategies
that can alleviate psychological distress and promote wellbeing at
this critical time; (3) to examine whether anxiety, depression, and
wellbeing are related to cognitive functioning at the beginning
of the lockdown; (4) to understand how anxiety, depression,
wellbeing and cognitive functioning evolve over the course of
the lockdown; and (5) to explore how anxiety, depression and
wellbeing are influenced by personality, mindfulness traits and
daily habits over the course of the lockdown.

MATERIALS AND METHODS

Participants
A sample of 96 participants was recruited to a 4-week
longitudinal study. Twenty-five students from Kingston
University (London, United Kingdom) signed up through an
online research participation scheme in exchange for course
credits. Seventy-one Italian participants were recruited via
email or other social platforms (primarily Facebook). All
sample characteristics (i.e., gender, age, job type, house size)
are detailed in Table 1. Participants were informed of the
study’s aims and they gave their electronic consent before
starting the study. The research protocol was approved by
the Kingston University Research Ethics Committee, and
the study was conducted according to the ethical standards
of the British Psychological Society and the Declaration
of Helsinki 1964.

TABLE 1 | Sample characteristics.

Males Females

Italy N = 32 N = 39

Age = 40 ± 14 Age = 41 ± 15

Job type: Job type:

Student = 6 Student = 7

Occasional = 3 Occasional = 2

Fixed-term = 2 Fixed-term = 5

Permanent = 10 Permanent = 11

Entrepreneur = 9 Entrepreneur = 8

Retired = 1 Retired = 3

Don’t know = 0 Don’t know = 2

Unemployed = 1 Unemployed = 1

House size: House size:

<40 mq/studio/1 bed = 2 < 40 mq/studio/1 bed = 0

40–80 mq/2 beds = 8 40–80 mq/2 beds = 10

80–120 mq/3 beds = 7 80–120 mq/3 beds = 14

> 120 mq/ > 3 beds = 15 > 120 mq/ > 3 beds = 15

United Kingdom N = 5 N = 20

Age = 43 ± 17 Age = 23 ± 6

Job type: Job type:

Student = 1 Student = 16

Occasional = 0 Occasional = 1

Fixed-term = 0 Fixed-term = 0

Permanent = 3 Permanent = 3

Entrepreneur = 0 Entrepreneur = 0

Retired = 0 Retired = 0

Don’t know = 0 Don’t know = 0

Unemployed = 1 Unemployed = 0

House size: House size:

<40 mq/studio/1 bed = 2 <40 mq/studio/1 bed = 2

40–80 mq/2 beds = 0 40–80 mq/2 beds = 5

80–120 mq/3 beds = 0 80–120 mq/3 beds = 4

> 120 mq/ > 3 beds = 3 > 120 mq/ > 3 beds = 9

Survey Overview
The web-based survey sent in the first week comprised 11
questionnaires. The first section focused on trait characteristics:
demographic and general information about participants (i.e.,
age, gender, occupation, house size, household composition),
personality traits (Big Five), pandemic impact as a traumatic
personal event (IES-R), and the shorter version of the Five
Facets Mindfulness Scale (FFMQ). The second part of the
survey included a battery of questionnaires measuring state
characteristics: questions about participants’ daily routines and
habits, the shorter version of the SCL90-R (27 items), depression,
anxiety and stress (DASS-21), sleep disorders (ISI) and general
questions about drinking habits and nicotine/substance use.
The survey was followed by two cognitive tasks assessing
attention and vigilance. While personality and mindfulness
traits, demographics and household information were asked
only the first time, the second part of the survey assessing
state characteristics and factors changing over time, was sent to
participants during the remainder of the study (three subsequent
sessions). On each session, behavioral data (attention and
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vigilance scores from the EST) were collected directly after
participants finished the questionnaire (presented via Qualtrics);
they were directed to the PsyToolkit web-based platform1 to
perform the cognitive tasks. Participants were contacted by email
every 7 days for 4 weeks and asked to complete the questionnaires
and the cognitive tasks.

Questionnaires
We used the Big Five Inventory as a 44-items questionnaire
measuring personality traits. This tool is based on the assumption
that personality can be divided into five broad traits: Extraversion,
Openness to Experience, Conscientiousness, Agreeableness, and
Neuroticism (60). Items are answered on 5-point Likert scales
ranging from 1: very inaccurate to 5: very accurate (i.e., “I see
myself as curious about many different things”; “I see myself as
worrying a lot”). The Italian version of the Big Five Inventory
showed good internal reliability, with Cronbach’s alpha values
ranging from 0.71 to 0.85 for the different subscales across three
different samples (61).

The Depression, Anxiety and Stress Scale 21 (DASS-21; (62))
is a well-validated and effective tool that has widely been used
to assess depression, anxiety and stress levels (divided into three
factors) in clinical (63) and non-clinical studies (64), (i.e., “I
found it hard to wind down”; “I found it difficult to work up
the initiative to do things”). The DASS-21 has been shown to
have good internal consistency: Cronbach’s alphas were 0.94 for
Depression, 0.87 for Anxiety, and 0.91 for Stress (63).

The short version of the Insomnia Severity Index [ISI; (65)]
was used to measure sleep difficulties. The shorter version has
been validated and is highly correlated with the original version
(66). The questionnaire assesses the severity of initial, middle and
late insomnia, the variables being: sleep satisfaction, interference
of insomnia with daytime functioning, noticeability of sleep
problems by others, and distress about sleep difficulties (i.e.,
“How noticeable to others do you think your sleep problem
is in terms of impairing the quality of your life?”; “How
worried/distressed are you about your current sleep problem?”).
ISI internal consistency was excellent for both clinical and non-
clinical samples (alpha of 0.90 and 0.91) (67).

The Impact of Event Scale-Revised [IES-R; (68)] is a 22-
item questionnaire to assess subjective responses to a specific
traumatic cause (for this study, the instructions specify that
the traumatic event is the outbreak of COVID-19 and its
consequences). The tool consists of a set of affirmations
measuring intrusion (intrusive thoughts, nightmares, intrusive
feelings and imagery, dissociative-like re-experiencing),
avoidance (numbing of responsiveness, avoidance of feelings,
situations, and ideas), and hyperarousal (anger, irritability,
hypervigilance, difficulty concentrating, heightened startle),
(i.e., Instructions: “How much were you distressed or bothered
by these difficulties?” Responses: “Any reminder brought
back feelings about it”; “I avoided letting myself get upset
when I thought about it or was reminded of it”). The IES-R
demonstrated high internal consistency for the total scale

1http://psytoolkit.org/

(Cronbach’s alpha = 0.96), as well as for the three subscales
(intrusion: 0.94; avoidance: 0.87; hyperarousal: 0.91) (69).

Mindfulness traits were assessed using the short form of the
original Five Facet Mindfulness Questionnaire [FFMQ; (70)].
The FFMQ is a 39 items scale that measures five elements of
mindfulness: observing, describing, acting with awareness, non-
judging of and non-reactivity to the inner experience (i.e., “I’m
good at finding words to describe my feelings”; “I notice how
foods and drinks affect my thoughts, bodily sensations, and
emotions”). The FFMQ-SF is a shorter version consisting of 24
items and has been validated as a measure of the variables related
to mindfulness (71). The Italian version of the FFMQ showed
good to excellent internal consistency as a whole (alpha = 0.86)
with sub-scale consistency ranging from 0.65 to 0.81 (72).

The Symptoms Checklist Revised (SCL-90-R) is widely used
to assess a range of psychopathological symptoms (27). The short
form of the questionnaire, which comprises 27 of the original
90 items [SCL-27; (73)], was used here. The symptoms can be
categorized into six subscales: depressive symptoms, dysthymia
symptoms, vegetative symptoms, agoraphobic symptoms,
symptoms of social phobia and symptoms of mistrust. In our
analyses, the total score was the main measure (i.e., Instructions:
“For the past week, how much were you bothered by:” Responses:
“Trouble remembering things”; “Feeling low in energy or slowed
down”). All scales of the SCL-27 showed good to satisfactory
reliability (i.e., Cronbach’s alpha between 0.70 and 0.90) (73).

Daily Habits
A list of 29 activities (i.e., web browsing, reading newspaper,
painting etc.) was used to assess participants’ daily routines and
“going outside” habits. Items were answered on 5-point Likert
scales ranging from 1: I do not carry out this activity to 5: More
than 3 h a day. The complete questionnaires are shown in the
Supplementary Material.

Cognitive Tasks
Two cognitive tasks were used: the EST and the Visual Search
Task. The EST is widely used in both clinical and basic research
(48). The task measures the impact of emotional stimuli on
attentional processes, with prolonged response latencies recorded
when participants name the ink colors of emotional words
compared to neutral words, indicating so-called emotional
interference (measured as mean response latency for emotional
words minus mean response latency for neutral words). Many
studies have examined attentional biases for trauma-related
stimuli using the EST [e.g., (74)]. The EST is based on the
assumption that attentional biases are driven by bottom-up
processing: attention is involuntary and automatically directed
toward threatening stimuli, and might impair participants’
performance [e.g., (48, 49)]. In this study, the EST consisted of
25 neutral and 25 coronavirus-related (e.g., pandemic, isolation,
infection) sets of words, repeated twice (100 trials in total).

The visual search paradigm is a task in which participants
seek a specific target item among several non-targets (distractors)
and they are asked to press a key if the target is present. The
task measures visual perception and selective attention based on
the Feature-Integration Theory of perception (75). According to
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this theory, the visual search process consists of two sequential
stages: (i) the first stage is early, preattentive and perceptive,
consisting of a fast parallel search of a single target feature; (ii)
the second stage is late, attentive and consists of a slower serial
search of all objects in the visual scene, aimed at identifying
specific conjunction of more than one target features. The time
needed to identify the target item increases as the number of
distractors increases in the second stage (i.e., serial search, when
looking for specific conjunction of features). This task is aimed
at evaluating participants’ visual processing skills, independently
of semantically relevant information (which is manipulated in
the EST task). A large number of studies have validated the
visual search paradigm to explore visual attention mechanisms in
healthy and clinical populations [e.g., (76–79)]. The task included
50 trials in total, i.e., 25 with the target and 25 without the target,
presented in random order. On each trial, participants were asked
to press the spacebar if they found the target figure (e.g., a red
T among inverted Ts and blue Ts, acting as distractors). The
set size (i.e., the number of distractors + target) was randomly
determined among 5, 10, 15, and 20 figures in each trial.
Feedback was given after each trial if the participant’s response
was incorrect.

Statistical Analyses
Main Analyses
All analyses were guided by five research questions based on the
five research aims stated in the Introduction:

• Q1. What is the prevalence of anxiety and depressive
symptoms, and the overall levels of wellbeing, in an Italian
and a United Kingdom sample at the start of lockdown?

• Q2. Are anxiety, depression and wellbeing correlated with
personality traits and lifestyle at the beginning of the
lockdown?

• Q3. Are anxiety, depression, and wellbeing related to
cognitive functioning at the beginning of the lockdown?.

• Q4. How does the relationship between anxiety, depression,
wellbeing and cognitive functioning evolve over the course
of the lockdown?

• Q5. How are anxiety, depression and wellbeing influenced
by personality, mindfulness traits and daily habits over the
course of the lockdown?

To address the first research question (Q1), we explored mean
values of the wellbeing variables (i.e., depression, anxiety, stress in
DASS-21, insomnia in ISI, SCL-27 total score) for the first week
of data collection (T1) and compared the mean values with the
normative sample mean of each questionnaire using a t-test to
investigate whether our sample was statistically different from the
general population. We also examined how many participants
showed an IES-R total score above the clinical threshold [thus
suggesting a possible post-traumatic stress disorder diagnosis;
threshold = 33, (80)]. The same was done for the ISI insomnia
score [clinical threshold = 14, (67)].

For Q2, at the first time point (T1) we tested the relationship
between both internal (i.e., Big Five personality traits and FFMQ
mindfulness traits) and external (i.e., house characteristics, daily

routines components, “going outside” habits components, and
use of nicotine) independent variables and wellbeing dependent
variables (i.e., depression, anxiety, stress in DASS-21, and SCL-
27 total score) in two multivariate linear models: the first model
included the three dependent variables from DASS-21 in a
multivariate design (since they are correlated by definition), while
the second model tested the effects on the SCL-27 total score
separately. Data from the substance use questions were excluded
from these analyses as a preliminary analysis found very sparse
data (the vast majority of participants reported no substance use),
perhaps affected by a social desirability bias (81). In all models,
days after the lockdown began were added as an independent
variable. By using the exact number of days after the beginning of
lockdown, we covaried the differences related to the specific dates
that participants reported as lockdown start. In these models, the
statistical significance threshold was lowered to α = 0.0125 to
avoid type I errors (false positives); since we tested four different
measurements in time, we divided the α value by four as in a
typical Bonferroni correction for multiple comparisons.

To address Q3, we tested the correlation matrix between
participants’ performance on each cognitive task (i.e., EST and
Visual Search Task) and the same wellbeing variables cited
above for T1. To compute participants’ performance on the
tasks, Inverse Efficiency Scores (IES) were calculated as the
ratio between individual response times (RTs after removing
outlier scores more than 2 SD from the mean, computed for
each participant separately) and the mean proportion of correct
answers. For the EST, an emotional interference index was
computed as the difference between individual IES in trials
related to coronavirus and IES in neutral trials. Therefore,
the higher this index, the greater the interference created by
coronavirus-related trials (i.e., worse performance–higher IES–in
coronavirus-related trials than in neutral trials). For the Visual
Search task, a serial visual search cost index was computed as the
difference between individual IES in trials with the highest set
size (i.e., number of figures in the display set; 20) and the lowest
set size (5). Therefore, the higher this index, the greater was the
cost of serial visual search in terms of performance decrease. To
test the evidence in favor of null hypothesis (H0) vs. alternative
hypothesis (H1), we also computed a Bayesian correlation matrix,
displaying the Bayes Factor for each correlation. In this case, the
Bayes Factor (BF01) reflects the ratio between the likelihood of
the data given H0 and the likelihood of the data given H1 (82). In
other words, the higher the BF, the more likely are the data given
one of the two hypotheses.

Analyses related to Q4 were extensions of the previous
analysis, as we tested the same correlation matrix, but used
the angular coefficients of these variables over time. The
angular coefficient was computed by fitting a regression for
each participant for each score (dependent variable) and using
the days after the lockdown start as the independent variable.
Therefore, these coefficients represented the variation of these
variables during the lockdown, in other words, the individual
increase or decrease over time. As with Q2, by using the exact
number of days after the beginning of lockdown, we covaried the
differences related to the specific dates that participants reported
as lockdown start. Since we needed at least two time points to
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fit a regression line for each participant, only participants with at
least two recordings of all variables were included in this analysis.
Indeed, participants who failed to complete the survey after the
second week (N = 27) were excluded from the longitudinal
analysis, yielding a final sample of 69 participants for Q4 and Q5
analyses. Again, a Bayesian correlation matrix was computed to
display the evidence for H0 vs. H1.

In the same fashion, the analyses for Q5 were effectively
the same as for Q2 but extended longitudinally. Data from all
questionnaires were analyzed cross-sectionally, thus testing how
the relationships among variables changed over time. Therefore,
separate models were created for each week of data collection,
from T1 (first week) to T4 (final week). Each model investigated
the relationship between the same independent and dependent
variables described in Q2. The α = 0.0125 threshold was used also
in these models (as in Q2), to avoid type I errors.

All statistical analyses were performed using RStudio software
(83), and the following packages: Lavaan (84), Psych (85), and
Dplyr (86).

Principal Components Analyses
In order to reduce dimensionality and to identify commonalities
in data from the two questionnaires about daily routines and
“going outside” habits, we performed two Principal Components
Analyses (PCAs) on these data (87). The criteria used to choose
the number of components were (1) scree plot, (2) eigenvalue
of each component >1, (3) results interpretability. Tables for
each criterion are reported for the two PCAs in the Results
section. Factors rotation was chosen based on the correlation
between components, i.e., oblique rotation (“oblimin”) when at
least one correlation was >0.2 or <−0.2; orthogonal rotation
(“varimax”) when no correlations showed values above or
below the aforementioned thresholds. Factorial scores from
the two PCAs were saved and used as individual scores in
further analyses.

RESULTS

Principal Components Analyses
The PCA performed on daily routines highlighted a 5-component
solution, with “varimax” rotation, as the highest correlation
among components in a solution with oblique rotation was 0.19.
Loadings and explained variance are given in Table 2. In the 5-
component solution that we used, contemplative and experiential
habits loaded on component 1 (practicing yoga/pilates, practicing
mindfulness, listening to podcasts, painting, cooking, listening
to audiobooks); TV-related habits loaded on component 2
(watching TV, watching movies or series, and negatively
playing musical instruments, and reading); social and non-social
activities loaded on component 3 (listening to the radio, calling
friends, and negatively watching Youtube); internet-related and
physical activities loaded on component 4 (watching Youtube,
using social networks, listening to music, web browsing, and
doing PA); recreational activities loaded on component 5 (playing
card games, attending online courses, playing videogames,
watching the news).

TABLE 2 | PCA loadings for daily routines.

Loading cutoff = 0.40

Routine RC1 RC5 RC4 RC2 RC3

Practicing yoga/pilates 0.73 −0.18 −0.15 −0.10 0.06

Practicing mindfulness 0.64 0.14 0.22 −0.31 −0.14

Listening to podcasts 0.55 0.25 0.29 0.03 0.10

Painting 0.66 0.06 0.09 −0.01 0.29

Cooking 0.56 0.02 −0.37 0.12 0.01

Listening to audiobooks 0.61 0.36 0.17 −0.02 0.07

Playing card games 0.15 0.66 0.08 0.00 0.09

Attending online courses 0.16 0.59 0.00 −0.04 0.09

Playing videogames −0.05 0.65 0.26 0.10 −0.30

Watching Youtube 0.32 0.20 0.55 −0.02 −0.47

Using social networks −0.04 −0.14 0.68 0.12 0.37

Listening to music 0.05 0.11 0.65 −0.29 0.12

Watching movies or series 0.09 0.19 0.17 0.65 0.00

Watching TV 0.04 0.18 −0.01 0.61 0.37

Playing musical instruments 0.26 0.35 0.15 −0.58 0.06

Listening to the radio 0.09 0.29 −0.02 0.00 0.55

Calling friends 0.19 −0.06 0.15 −0.01 0.58

Web browsing −0.02 0.14 0.41 0.36 −0.10

Doing physical activity 0.05 0.05 0.45 0.05 −0.02

Watching the news −0.24 0.47 −0.17 0.27 0.25

Reading 0.21 0.21 0.10 −0.46 0.28

RC = Rotated component

RC1 RC5 RC4 RC2 RC3

SS loadings 2.73 2.10 2.07 1.77 1.53

Proportion variance 0.13 0.10 0.10 0.08 0.07

Cumulative variance 0.13 0.23 0.33 0.41 0.49

The PCA performed on “going outside” habits produced a
4-component solution, with “varimax” rotation, as the highest
correlation among components in a solution with oblique
rotation was 0.14. Loadings and explained variance are given in
Table 3. In the 4-component solution we used, indispensable
activities loaded on component 1 (working, and going to the off-
license/tobacco shop); buying groceries, going to the pharmacy,
and buying newspapers loaded on component 2; going outside
for PA loaded on component 3; going outside to walk the dog
loaded on component 4.

Q1: Prevalence of Anxiety and
Depressive Symptoms
Descriptive statistics for all main variables are shown in
Table 4. The t-tests against normative samples scores indicated
significantly higher scores in our sample compared to the
general population for the DASS: depression [participants’
mean = 11.57; validation mean = 7.19; t(91) = 4.36, p < 0.001],
stress [participants’ mean = 13.72; validation mean = 10.54;
t(91) = 3.06, p = 0.003]; SCL-27 total score [participants’
mean = 0.75; validation mean = 0.52; t(95) = 3.87, p < 0.001].
However, the DASS anxiety score did not differ significantly
[participants’ mean = 6.09; validation mean = 5.23; t(91) = 0.996,
p = 0.322]. IES-R scores revealed that 21% of participants
(20/96) displayed a possible post-traumatic stress disorder
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TABLE 3 | PCA loadings for “going outside” habits.

Loading cutoff = 0.40

Habit RC1 RC2 RC3 RC4

Working 0.80 0.15 0.11 −0.17

Going to the off license/tobacco shop 0.84 −0.08 −0.17 0.19

Buying groceries 0.36 0.61 0.33 −0.33

Going to the pharmacy −0.03 0.77 0.07 0.09

Buying newspapers 0.03 0.64 −0.38 0.14

Physical activity −0.04 −0.01 0.91 0.11

Walking the dog 0.02 0.11 0.10 0.94

RC = Rotated component

RC1 RC2 RC3 RC4

SS loadings 1.48 1.41 1.13 1.10

Proportion variance 0.21 0.20 0.16 0.16

Cumulative variance 0.21 0.41 0.57 0.73

diagnosis (total score >33) in T1, while only 3% of participants
(3/96) showed a diagnostic value in the ISI (score >14).
In summary, several indices showed increased levels of
depression, stress, psychiatric symptoms and risk of PTSD in
participants in lockdown.

Q2: How Anxiety, Depression and
Wellbeing Are Correlated With
Personality, Mindfulness and Lifestyle at
the Beginning of the Lockdown
All of the results from these models are detailed in the T1
section in the Supplementary Material. Protective effects were
statistically negative (since depression/anxiety/stress/symptoms
scores decreased as the variable of interest increased),
while detrimental effects were statistically positive (since
depression/anxiety/stress/symptoms scores increased as
the variable of interest increased). Only internal variables
showed statistically significant effects on wellbeing variables
in T1: we found significant protective effects of openness (on
depression: b = −0.891, z = −4.263, p < 0.001; on anxiety:
b = −0.488, z = −2.749, p = 0.006; on stress: b = −0.858,
z = −3.765, p < 0.001; on SCL-27: b = −0.039, z = −3.206,
p = 0.001) and detrimental effects of neuroticism (on depression:
b = 0.706, z = 3.182, p = 0.001; on anxiety: b = 0.518, z = 2.747,
p = 0.006; on stress: b = 0.959, z = 3.965, p < 0.001; on SCL-
27: b = 0.051, z = 4.242, p < 0.001) on all four dependent
variables (i.e., DASS: depression, anxiety, stress; SCL-27
total score). Moreover, we found a significant detrimental
effect of the FFMQ factor “description” on DASS: depression
(b = 1.082, z = 2.656, p = 0.008) and a significant protective
effect of conscientiousness on the DASS component stress
(b = −0.484, z = −2.737, p = 0.006). In summary, only internal
variables showed an effect on wellbeing at the beginning of
the lockdown. In particular, openness and conscientiousness
had protective value, while neuroticism and description had a
detrimental effect.

TABLE 4 | Descriptive statistics in T1.

IT (71) United Kingdom (25)

Variable M (32) F (39) M (4) F (20)

DASS: Depression 6.94 (5.88) 11.89 (9.65) 14.0 (19.80) 17.60 (10.50)
DASS: Anxiety 1.63 (2.18) 5.62 (7.30) 7.00 (9.90) 13.60 (10.75)
DASS: Stress 8.56 (7.19) 15.62 (9.66) 9.00 (12.73) 19.00 (11.08)
ISI: Insomnia 5.28 (4.42) 6.86 (4.80) 1.00 (1.51) 3.50 (0.71)
SCL-27: Total score 0.40 (0.29) 0.77 (0.51) 0.61 (0.61) 1.14 (0.70)

DASS, depression anxiety stress scale–21 items version; ISI, insomnia severity
index; SCL-27, symptom checklist–27 items version.

Q3: How Anxiety, Depression, and
Wellbeing Are Related to Cognitive
Functioning at the Beginning of the
Lockdown
The frequentist and Bayesian correlation matrices for T1 between
behavioral tasks scores and wellbeing scores are given in
Table 5. The only statistically significant negative correlation
was between the Visual Search cost index and the DASS: stress
score. Additionally, the Bayesian correlations showed general
evidence for the null hypothesis, with BF01 ranging from 1.977
to 5.868. These results suggest that the data are 1.977 to 5.868
more likely to be observed under H0 than under H1. Bayesian
correlation indicated an inconclusive outcome concerning the
only statistically significant correlation (between the Visual
Search cost index and the DASS: stress score), with a BF01 = 0.775.
This Bayes Factor value does not consistently support either
H0 or H1.

Q4: How the Relationship Between
Anxiety, Depression, Wellbeing and
Cognitive Functioning Evolves Over the
Course of the Lockdown
The frequentist and Bayesian correlation matrices between the
time course of behavioral tasks scores and wellbeing scores
are detailed in Table 6. No statistically significant effects were
identified between the variables of interest. Bayesian correlations
suggested only anecdotal-to-medium support for H0 (BF01
ranging from 2.427 to 5.579). In summary, wellbeing did not
show any significant correlations with cognitive functioning,
neither at the beginning of the lockdown (Q3) nor over
its course (Q4).

Q5: How Anxiety, Depression and
Wellbeing Are Influenced by Personality,
Mindfulness and Lifestyle Over the
Course of the Lockdown
All cross-sectional results from these models are detailed in the
Supplementary Material. A summary of the main findings from
cross-sectional analyses is also shown in Table 7. Results for T1
are given above (Q2). For T2, we found statistically significant
protective (statistically negative) effects of the FFMQ factor “non-
judgment” on DASS factor depression (b = −1.290, z = −2.503,
p = 0.012), an effect of presence of balcony on DASS factor
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TABLE 5 | Frequentist and Bayesian correlation matrix in T1 between behavioral tasks scores and wellbeing variables.

DASS: Depression DASS: Anxiety DASS: Stress SCL-27: Total score

Emotional stroop task: Emotional interference index r = 0.10 r = 0.12 r = 0.06 r = 0.12

p = 0.42 p = 0.36 p = 0.66 p = 0.33

BF01 = 4.72 BF01 = 4.26 BF01 = 5.87 BF01 = 4.07

Visual search task: Serial visual search cost index r = −0.16 r = −0.13 r = −0.26 r = −0.19

p = 0.20 p = 0.29 p = 0.04* p = 0.12

BF01 = 2.91 BF01 = 3.72 BF01 = 0.775 BF01 = 1.98

DASS, depression anxiety stress scale–21 items version; ISI, insomnia severity index; SCL-27, symptom checklist–27 items version. *Statistically significant effect,
p < 0.05.

TABLE 6 | Frequentist and Bayesian correlation matrix between angular coefficients of behavioral tasks scores and wellbeing variables over time.

DASS: Depression DASS: Anxiety DASS: Stress SCL-27: Total score

Emotional stroop task: Emotional interference index r = 0.03 r = −0.19 r = 0.09 r = −0.03

p = 0.82 p = 0.19 p = 0.53 p = 0.86

BF01 = 5.52 BF01 = 2.43 BF01 = 4.69 BF01 = 5.58

Visual search task: Serial visual search cost index r = −0.08 r = −0.14 r = 0.06 r = −0.11

p = 0.58 p = 0.33 p = 0.68 p = 0.46

BF01 = 4.89 BF01 = 3.54 BF01 = 5.23 BF01 = 4.36

DASS, depression anxiety stress scale–21 items version; ISI, insomnia severity index; SCL-27, symptom checklist–27 items version. *Statistically significant effect,
p < 0.05.

anxiety (b = −4.345, z = −2.708, p = 0.007) and an effect of
openness on the SCL-27 total score (b = −0.036, z = −2.629,
p = 0.009). The protective effect of “non-judgment” on DASS
factor depression remained significant also in T3 (b = −1.552,
z = −2.713, p = 0.007), while no other statistically significant
outcomes were apparent at this time point. For T4, only
external variables showed significant effects on wellbeing: daily
routines component 3 (social and non-social activities) produced
a detrimental (statistically positive) effect on DASS: depression
(b = 5.135, z = 3.075, p = 0.002) and the SCL-27 total score
(b = 0.333, z = 4.416, p < 0.001). Also, the household variable (i.e.,
number of households) showed a detrimental effect on the SCL-
27 total score (b = 0.187, z = 3.768, p < 0.001), while daily routines
component 2 (TV- and internet-related habits; b = −0.253,
z = −3.225, p = 0.001), “going outside” component 4 (walking the
dog; b = −0.237, z = −3.042, p = 0.002) and presence of balcony
(b = −0.562, z = −2.648, p = 0.008) showed a protective (negative)
effect on the SCL-27 total score. In summary, over the course
of the lockdown, internal variables (personality and mindfulness
scales) gradually lost relevance as predictors of wellbeing, while
external variables (house characteristics and lifestyle) increased
their predictive power by the end of the lockdown.

DISCUSSION

Lockdown and self-isolation are measures deployed during the
COVID-19 pandemic that have been shown to negatively affect
individuals in different ways. However, several resilience factors
can help individuals to cope better with self-isolation. This
study aimed to identify resilience factors that could mitigate the
negative impacts of the COVID-19 quarantine on mental health
through a longitudinal methodology that evaluated participants
during the first lockdown in Italy and the United Kingdom.

Overall, our study showed that self-reported measures of
psychological distress were elevated relative to average scores
for the general adult population. Participants reported higher
levels of depression and stress during the COVID-19 lockdown,
which is consistent with results from other studies during the
same period [e.g., (88–91)]. The sample reported higher scores
on the SCL-27 compared with population norms, supporting
recent studies that have indicated an increase in symptom scores
measured by the SCL-27 during self-isolation (92). Potential
internal and external factors that played a role in self-isolation
were also investigated including personality and mindfulness
traits, daily routines, and living conditions. Indeed, longitudinal
analyses revealed that internal variables influenced participants’
wellbeing more during the first weeks of the study, while external
variables influenced it more during the last measurements.

Internal Factors: Personality and
Mindfulness Traits
Two personality traits, neuroticism and openness, affected DASS
subscales in the first week, suggesting that those who score high
for these traits are more likely to experience greater distress,
anxiety, and depression. Previous findings from longitudinal
studies have also shown that neuroticism can negatively affect
mental health outcomes (47). However, these effects seem to be
stable and do not increase over time, indicating an ability to
adapt to the negative consequences of lockdown after 1 week. In
accordance with the present results, previous longitudinal studies
conducted in different countries have demonstrated changes in
wellbeing indicators during different stages of lockdown (10, 46,
93). Ruggieri et al. (46) conducted a 4-week study between the
7th March and 14th April 2020 measuring loneliness, anxiety,
depression, and life satisfaction among an Italian sample. Similar
findings were reported from longitudinal studies conducted in
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TABLE 7 | Summary of the main findings from cross-sectional analyses.

TIME DASS: Depression DASS: Anxiety DASS: Stress SCL-27: Total score

T1 BF: NEUROTICISM
BF: OPENNESS
FFMQ: DESCRIPTION

BF: NEUROTICISM
BF: OPENNESS

BF: NEUROTICISM
BF: OPENNESS
BF: CONSCIENTIOUSNESS

BF: NEUROTICISM
BF: OPENNESS

T2 FFMQ: NON-JUDGMENT BALCONY BF: OPENNESS

T3 FFMQ: NON-JUDGMENT

T4 HABIT: COMPONENT 3 (social and
non-social activities)

HOUSEHOLD
HABIT: COMPONENT 2 (TV-related
habits)
HABIT: COMPONENT 3 (social and
non-social activities)
GOING OUTSIDE: COMPONENT 4
(walk the dog)
BALCONY

GREEN VARIABLES = significant protective (statistically negative) effects.
RED VARIABLES = significant detrimental (statistically positive) effects.
DASS, depression anxiety stress scale–21 items version; ISI, insomnia severity index; SCL-27, symptom checklist–27 items version; BF, big five questionnaire; FFMQ, five
factors mindfulness questionnaire.

China (10) and in the United States (93). Consistent with the
literature, our research suggested significant deleterious effects
after the first week, followed by stabilization of the scores during
the subsequent quarantine period, supporting the view that
individuals may adapt to the negative consequences of social
isolation and home confinement (10, 46, 93).

This study also investigated the contribution of mindfulness
facets to depression, anxiety, and stress during the lockdown.
The ability to describe feelings, thoughts, and experiences
with words seemed to be a predictor for depression in T1.
This could be explained by the fact that high introspection
scores may have reflected excessive rumination. It could be
that distraction, although less efficient in the long run, could
have been a better emotion regulation strategy in the specific
context of the pandemic. Self-reported scores were collected
at the beginning of a pandemic, when people knew very
little about it and were required to deal emotionally with a
completely novel situation based on uncertainty. In contrast,
having a non-judgmental attitude predicted lower levels of
depression at T2 and T3. Our findings are in line with the
results from Medvedev et al. (94), which suggested that having
a non-judgmental attitude could protect against depression
over time. Together, these outcomes demonstrate that several
aspects of mindfulness (in particular not being judgmental)
might protect against depression in both normal and emergency
conditions, especially during social isolation. Indeed, a systematic
meta-analysis (95) found a significant increase in mindfulness
and lower levels of psychological stress in participants using
mindfulness apps. A recent study has also shown that an online
mindfulness intervention significantly reduced perceived stress
in Singaporean participants during lockdown (96), and online
mindfulness training has also been shown to reduce anxiety
and depression in people suffering from COVID-19 during
isolation (97).

External Factors
Daily Routines: Digital Activities
Self-isolation and lockdown often forced individuals to engage
in social-digital interactions [e.g., video calls] and to spend

more time using social media platforms. Our results showed
that an increase in time spent using social media and engaging
in video calls had detrimental effects on individuals during
the last (fourth) week of the study, thus suggesting a negative
influence of digital activities if used over time. This finding is
contrary to previous results which have suggested that people
benefit from an increase in digital activities to compensate for
loneliness (42, 43). Kopilaš et al., (42) looked at the role of
digital activity during self-isolation in Croatia and Italy and
suggested that participants increased digital activity to provide
socialization when physically distancing. Their findings showed
that digital activities, such as social media activity and the use of
computers and smartphones, were associated with higher scores
on the PANAS positive affect scale, supporting the assumption
that digital activities might serve as a protective factor during
self-isolation. A further longitudinal study investigating the
role of social media and video calls during the lockdown has
noted the importance of digital interactions and their positive
consequences on participants’ self-report depression scores (43).
However, our findings support the suggestion by Islam et al.
(41) that a negative effect of social media can occur due to the
overwhelming amount of information that can be associated
with it. Recent literature defined the excessive use of social
media during the pandemic as a technological/social paradox,
in which individuals increased their use of the internet to stay
in contact with family and friends, due to the government’s
restrictions on social contact; nevertheless, the ubiquity of this
medium in our life is also a cause of an increase of techno-
stress (98, 99). Moreover, our sample consists of people of
different ages and middle-aged or older individuals who may
find communication using social media less beneficial, if not
frustrating in the current circumstances.

The current study also showed that some digital activities can
have positive consequences on individuals: watching television,
movies, and series were associated with positive effects, and
therefore were protective factors. However, this was not the case
in a recent study that reported an association between depression
and increased time spent watching television, movies, and playing
computer games (100).

Frontiers in Psychiatry | www.frontiersin.org 10 June 2022 | Volume 13 | Article 826277

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


fpsyt-13-826277 May 28, 2022 Time: 9:42 # 11

Zaninotto et al. Consequences of Self-Isolation: A Longitudinal Study

Daily Routines: Walking the Dog
Participants that engaged in dog walking reported fewer
negative symptoms during the last week of the study,
supporting the assumption that pets can prove beneficial
during lockdowns (37, 101, 102). Ratschen et al. (103)
also found that individuals who owned a pet showed less
deterioration in mental health and reduced loneliness. Walking
a dog also necessitates PA; Moore et al. (104) in Canada
reported a positive correlation between family dog ownership
and increased PA. Dog ownership and dog walking can
therefore be considered protective factors during lockdown
(37–39).

House Features
Different house features can also affect individuals’ self-reported
wellbeing during self-isolation. The results support previous
findings suggesting that the presence of a balcony or a
patio can contribute toward coping better with the lockdown
situation (105–107) since private outdoor access (balcony)
was associated with lower levels of anxiety during part of
the lockdown (second week of the study). In contrast, the
larger the number of people in the household the higher
the SCL scores reported, suggesting that people were more
likely to be dissatisfied with their housemate relationships
over time, as reflected in the outcome during the last
week of the study.

Cognitive Functioning
The cognitive measures showed no statistically significant
correlations with wellbeing indices, and Bayesian tests
consistently indicated a lack of evidence for any correlations.
Considering the EST, these results seem to suggest that the
anxiety and stress related to COVID-19 are efficiently captured
by explicit measures (i.e., self-report questionnaires) but the
lockdown did not particularly influence the attention toward
emotional material. The Visual Search Task showed that selective
attention, a purely cognitive function, was not affected by the
psychological state during the lockdown. Therefore, our results
suggest that the pandemic did not have an impact on attentional
mechanisms, relating either to “emotional” or “non-emotional”
stimuli. Previous literature showed that the COVID-19 lockdown
was associated with poorer cognitive performance (54, 55) and
increased attention toward social cues (56). Our findings seem to
go against these results; this discrepancy likely reflects the specific
components investigated and the measures used, since previous
studies primarily focused on working memory (especially using
n-back tasks) or gaze cueing tasks. Alternatively, these behavioral
measures may have been affected by certain limitations: (i)
online cognitive tasks were completed by fewer participants
compared to the surveys; (ii) in some cases the cognitive tasks
were completed at a different time from the surveys, making
these data difficult to align or compare; (iii) online behavioral
tasks cannot be as rigorously controlled as in-person laboratory
experiments. Therefore the absence of significant correlations
between behavioral tasks and wellbeing indices might reflect
these limitations rather than the lack of any influence.

Limitations and Future Directions
This study has a number of strengths and limitations. While
our results allow crucial insights on how internal and external
variables influence wellbeing at different phases of a social
lockdown, the main limitation is related to the sample size
over time. The number of participants completing the weekly
surveys decreased over time (as shown by the lower number of
participants included in longitudinal analyses), mainly due to
lack of engagement. This was probably related to the absence
of monetary reward or other incentives, but this allowed us to
avoid a selection bias toward participants who were reward-
driven. The small sample size and the relevant attrition rate (as
well as the oversampling of the active population, i.e., 15 to
64 years) cannot allow us to generalize our results to the general
population, especially outside the countries we studied. Given the
small sample size and in order to test the statistical power of our
models, we ran an a posteriori power analysis which supported
the statistical reliability of our results (see the Supplementary
Material for the complete analysis). Further research is needed to
explore cognitive variables (i.e., attention) that might be affected
during stressful situations and in future lockdowns, possibly
using more controlled settings. Another possible confound in
this study is represented by the possible issues in interpreting
the results from the IES-R questionnaire as a pure index of
the pandemic traumatic impact. As a matter of fact, this scale
investigated generic post-traumatic symptoms (with no specific
reference to the lockdown) and, therefore, any other traumatic
event may have implications on our results. Nevertheless, the
pandemic may have represented the main traumatic event for
most participants, given the overwhelming change in routines
they experienced.

The implications of this study could be important, as it has
provided new insights about how to address different phases of
a social lockdown brought on by a national emergency. Health
services may be better able to identify the most susceptible
people (e.g., in terms of personality structure, during early phases;
persons in difficult housing conditions in later phases) and help
prevent a worsening of their psychological state by creating
targeted interventions. Another important aspect to consider
in future research is testing how these effects on wellbeing
change over longer timeframes, e.g., after the end of the first
wave lockdown and during subsequent waves of COVID-19 with
consequent restrictions.

CONCLUSION

Self-isolation may have important consequences on individuals
over time. The current study showed that internal factors, such
as personality and mindfulness traits, were more predictive
for wellbeing during the first weeks, but stabilized over time.
In contrast, external factors, such as daily routines and house
features, predicted more strongly a person’s psychological
wellbeing during the last weeks of the study.

This is the first study to our knowledge that adopted a mixed-
methods approach to assess changes in psychological wellbeing
and attention over time. Although our behavioral findings did
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not show any association between cognitive performance and
psychological wellbeing, this aspect deserves further study in the
future. Our findings contribute to the growing literature that
supports the use of tailored interventions for individuals who
may struggle during self-isolation. Educational interventions
implemented within the workplace or educational settings could
guide individuals to learn protective and coping strategies that
might prevent the negative effects of self-isolation.
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