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Key words: The worldwide outbreak of CoronaVirus Disease appeared in 2019 (COVID-19) has forced millions of people into

COV.ID-19‘ social isolation. Past research has documented negative psychological effects of self-isolation during health

zelf-flisolatlon crises, in terms of stress, anger or depressive symptoms, but overall ignored psychotic symptoms and cognitive
onfinement

problems. The present study (n = 211) examined the relationship between the conditions of self-isolation — that
is, duration, living space, frequency of social interactions — and psychotic symptoms and cognitive problems
during the COVID-19 outbreak. The frequency of both psychotic symptoms and cognitive problems was asso-
ciated with time since last conversation, with time since the person last left home and with smaller living space.
Participants who reported an increase of psychotic symptoms and cognitive problems during the period of the
pandemic also showed higher levels of symptoms. Although social isolation is an effective method for preventing
the COVID-19 from spreading, for some individuals it is associated with an increased risk of developing psychotic

Psychotic symptoms
Cognitive problems

symptoms.

1. Introduction

During the spring 2020, the worldwide outbreak of COVID-19 forced
millions of people into social isolation, or even confinement, in their
own homes with little social and physical contact with people outside
their household. Such widespread social isolation was unprecedented in
modern history, and in marked conflict with the highly social nature of
human beings (Tomasello, 2014). Due to its exceptional nature, we are
lacking knowledge about its short- and long-term consequences.

Previous studies have shown negative psychological effects of
quarantine during health crisis, including post-traumatic stress symp-
toms, confusion and anger (for review, see Brooks et al., 2020). Since the
beginning of the COVID-19 pandemic, many studies sought to better
understand the nature of this impact and have documented an increase
of depressive symptoms, stress and sleep disorders during stay-at-home
restrictions, in both individuals with and without psychiatric history
(Fiorillo and Gorwood, 2020; Huang and Zhao, 2020; Wang et al.,
2020).

Surprisingly, this research has largely ignored psychotic symptoms
and cognitive problems. Psychotic symptoms are present, not only in
patients with schizophrenia, but also in other clinical populations and,

in an attenuated form, among some individuals in non-clinical pop-
ulations (McGrath et al., 2015), reflecting a “psychosis continuum” (van
Os et al., 2009). Past research has documented the development of these
symptoms in contexts of solitary confinement, social isolation or sensory
deprivation even in healthy individuals. Specifically, it has been
demonstrated that situations of severe solitary or group confinement (in
the context of polar, submarine or insular expeditions) are associated
with an increase of psychotic symptoms, paranoia and hallucination
experiences in healthy populations, who were especially selected and
trained to survive in extreme conditions (Cochrane and Freeman, 1989;
Gunderson and Nelson, 1963; Strange and Klein, 1973). Similarly, some
patients isolated in intensive care units also develop a psychotic syn-
drome including visual hallucinations and paranoid delusion, unrelated
to their neurological condition (Granberg-Axell et al., 2001).

A series of studies have shown similar psychological effects of social
isolation in prisoners kept in supermaximum security units in the USA
(Arrigo and Bullock, 2008). It has been well documented that such
confinement can lead to severe changes in the sense of reality, problems
with memory and concentration, problems with impulse control,
self-mutilation, perceptual distortions, hallucination and derealization
(Arrigo and Bullock, 2008; Grassian, 1983). It is noteworthy that these
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symptoms were observed in individuals with no history of psychiatric
disorders and that several factors influenced their occurrence: the sen-
sory deprivation severity, the isolation duration, the individual’s per-
sonality traits, the reasons justifying the confinement, and the
individual’s psycho-cognitive-social functioning (Grassian and Fried-
man, 1986).

Overall, the relationship between social isolation (or loneliness) and
psychotic symptoms appears robust, as it has been described in various
conditions: borderline personality disorder (Slotema et al., 2019), Alz-
heimer disease (El Haj et al., 2016), psychotic continuum (Chau et al.,
2019) and the general population (Narita et al., 2020).

To explain this relationship, Hoffman (2007) hypothesized that so-
cial withdrawal critically reduces sensory input and could therefore
mirror the effects of sensory deafferentation on psychotic symptoms
(Menon et al., 2003). Indeed, it is well described that sensory loss or
impairment (i.e. sensory deafferantation) is responsible for the emer-
gence of hallucinations in the impaired sensory modality (for example
the Charles Bonnet syndrom, the phamtom limb, or auditory halluci-
nation in case of hearing loss, Linszen et al., 2019). Another potential
explanation is that reduced social contacts may reduce social reality
testing, which can make the distinction between reality and imagination
difficult, leading to perception distortions, derealization, and halluci-
nation (Haney, 2005; White et al., 2000).

Although the social isolation associated with the COVID-19 crisis is
considerably milder than the one enforced upon incarcerates in
correction facilities or extreme explorers, it shares important similar-
ities. Like these extreme forms, it may involve loneliness, little (or
markedly reduced) face-to-face contact, little (or markedly reduced)
physical contact, and little (or markedly reduced) possibilities of phys-
ical activities, as well as uncertainty about the duration of the isolation.
Thus, there are reasons to believe that lockdown-related social isolation
may have important psychological consequences in terms of an increase
of psychotic symptoms and cognitive problems.

Supporting this hypothesis, two recent articles reported case series of
First Episode Psychosis (FEP) admitted to hospitals in Italy in the second
month of national lockdown (D’Agostino et al., 2020; Finatti et al.,
2020). All patients, with no psychiatric history, presented religious/s-
piritual delusions and hallucinatory contents. Some of them also pre-
sented a somatic delusion of having contracted the SARS-CoV-2
infection. The authors suggest that intense psycho-social stress associ-
ated with a novel, potentially fatal disease and national lockdown re-
strictions might be a trigger for FEP. Escola-Gascon et al. (2020) showed
that perceptual disturbances (mainly derealization and depersonaliza-
tion), subclinical psychotic symptoms and beliefs in the pseudoscience
have increased after the social quarantine in Spain (Escola-Gascon et al.,
2020). However, this study did not assess other indicators that could
explain this increase.

An additional two studies explored whether the first lockdown might
have worsened pre-existing psychotic symptoms or caused the emer-
gence of such symptoms in the general population. Using an experi-
mental design, Lopes and collaborators (2020) showed that paranoia
were more frequent in students and employed people than unemployed
or self-employed people during the pandemic. The presence of halluci-
nations and paranoia was observed only in people with negative affect
(fear of COVID-19) and low political trust. The relationship was medi-
ated by COVID-19 news exposure. In addition, Bortolon and collegues
(2021) explored how paranoia and hallucinations were related to
different stress-related factors during the lockdown in the UK. They
showed that both hallucination and paranoia were predicted by repet-
itive thoughts and anxiety. Hallucinations were also related to sleep
quality whereas paranoia was predicted by loneliness. However, none of
the two studies observed a relationship between psychotic symptoms
and the length of isolation during the lockdown.

The present study examined the relationship between psychotic
symptoms and a wide range of potential explanatory factors, with a
particular focus on living conditions and social isolation in a US-bases
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population. We hypothesized that some characteristics of living condi-
tions during the pandemic (such as living space per person, the duration
of the self-isolation, the frequency and quality of social interactions)
would be related to the frequency of psychotic symptoms and cognitive
problems experienced in a general population. More precisely, based on
the existing literature, we hypothesized that psychotic symptoms and
cognitive problems would be higher in individuals with less social in-
teractions, more prolonged self-isolation and smaller living space.

2. Methods
2.1. Participants

Two hundred eleven participants were recruited through Amazon’s
Mechanical Turk. Participants under 18 years old and non-native En-
glish speakers, were excluded. The validity of the collected data was
ensured using several safeguards. Several attentional checks were
included in the online survey to ensure participants answered the
questions attentively and thoroughly, and did not rush through the
survey. Those who failed to correctly answer one of the control ques-
tions and those who did not fully complete the survey were excluded
from the analyses. The dataset was carefully checked for stereotyped
responses and short completion time. Dubious participants were
removed to avoid poor data quality (n = 16).

The final sample consisted of 80 women and 131 men, all living in
the USA. Participants’ mean age was 38.33 years, and age ranged from
18 to 74 years. There was a roughly even number of men and women,
and 85.3% of them were currently employed (n = 180). Hence 14,7% of
our sample was unemployed at the time of the questionnaire comple-
tion, which largely matches USA unemployment rate (= 13.3%) in May
2020 (data from U.S. Bureau of labor statistics). Also, the years of ed-
ucation showed a substantial variability (from 9 to 20). For this study,
each Mechanical Turk worker received USD $ 2.

2.2. Procedure and materials

The study was conducted online using Qualtrics Survey® Software.
The questions related to the coronavirus-crisis were presented by the
end of a larger survey on psychotic symptoms and autobiographical
memory. Data were collected during the period of April 27 and May 20,
2020 which overlapped with the time for stay-at-home restrictions in
many US states. Participants were asked to answer a series of questions
on the current COVID-19 pandemic (see Table 1 for details). The ques-
tions were about participants’ current life situation during the
coronavirus-crisis (i.e., economic situation, social isolation, changes in
life situation, time since the last conversations, time since they last had
left home, the frequency of social interactions and the current worries
about COVID-19).

The frequency of psychotic symptoms (i.e. reality or perception
distortions, hallucinations, alienation, delusion) and cognitive problems
(i.e. memory or concentration difficulties, impulse control problems,
thought intrusion) were assessed on 5-point Likert scales (see Table 1),
adapted from the Community Assessment of Psychic Experiences ques-
tionnaire (CAPE; Stefanis et al., 2002). At the end of these questions, an
additional question assessed whether the psychotic symptoms and the
cognitive problems reported were currently more frequent, as frequent
or less frequent than before the coronavirus-crisis.

By the end of the survey, the lockdown conditions were also assessed.
First, participants were asked whether they were presently self-isolating.
Following this yes/no question, participants who answered ‘yes’ were
asked to report the duration of their self-isolation, the number of persons
in their household, the number of square feet of the place in which they
were self-isolating, and whether or not they had outdoor access.

Finally, we measured state anxiety (STAI, state subscale only;
Spielberger, 1993), as this is one of the main outcome assessed in pre-
vious studies on mental health and confinement (Brooks et al., 2020).
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Table 1

Questions included in the survey on current life situations, lockdown conditions

and psychological reactions during the Corona-crisis.

Variables

Questions

Current Life Situation

Economic Situation

Lockdown

Socially isolated

Life difference

Last conversation

Last leave home

Frequency
interactions

Worries Covid-19
Psychotic
symptoms

Reality distortion

Perception distortion

Alienation
Conspiracy

Hearing voices

Visual hallucination

Cognitive problems
Intrusive thoughts
Impulse control
Memory problems
Concentration
problems

Intrusive future
thoughts

Voluntary future
thoughts

Course

Lockdown
Conditions

Self-isolated

Isolation duration
Household

Isolation surface

Outdoor

Is your economic situation impacted by the corona-crisis?
From 1 = To a very small extent to 5 = To a very great extent
Does your state/country have a lockdown? Yes/No

Would you describe yourself as being socially isolated due to
the corona-crisis? From 1 = To a very small extent to 5 = To a
very great extent

Does your daily life situation during the corona-crisis differ
from your normal life situation? From 1 = To a very small
extent to 5 = To a very great extent

When did you last have a face-to-face conversation with
another person? Please indicate the number of days (use 0 days
ago if last time was today)

When did you last leave home? Please indicate the number of
days (use 0 days ago if last time was today)

How often do you have face-to-face interactions with other
people during the time of the corona-crisis? From 1 = Never
to 5 = Once an hour or more

Are you worried about the Covid-19? From 1 = To a very
small extent to 5 = To a very great extent

During the corona-crisis, have you experienced a distorted
sense of reality? From O = Never to 4 = Nearly Always
During the corona-crisis, have you experienced distortions
or misinterpretation of environmental stimuli? From 0 =
Never to 4 = Nearly Always

During the corona-crisis, have you felt alienated, as if you
were living in a dream? From 0 = Never to 4 = Nearly Always
During the corona-crisis, have you felt as if there is a
conspiracy against you? From 0 = Never to 4 = Nearly Always
During the corona-crisis, have you ever had the experience
of hearing a person’s voice and then found that no-one was
there? From 0 = Never to 4 = Nearly Always

During the corona-crisis, have you ever had the experience
of seeing someone/something and then found that no-one/
nothing was in fact there? From 0 = Never to 4 = Nearly
Always

During the corona-crisis, have you experienced intrusive
thoughts about the future or past? From 0 = Never to 4 =
Nearly Always

During the corona-crisis, have you experienced problems
with impulse control? From 0 = Never to 4 = Nearly Always
During the corona-crisis, have you experienced problems
with memory, such as forgetting where you put things? From
0 = Never to 4 = Nearly Always

During the corona-crisis, have you experienced problems
concentrating? From 0 = Never to 4 = Nearly Always
During the corona-crisis, have you experienced intrusive,
unwanted thoughts or images concerning a possible stressful
experience in the future, in relation to the coronavirus
crisis? From O = Never to 4 = Nearly Always

During the corona-crisis, have you thought or talked about
possible stressful experience in the future, in relation to the
coronavirus crisis? From 0 = Never to 4 = Nearly Always

In general, compared with the time before the beginning of
the corona-crisis, those experiences* are: More frequent than
before/ As frequent as before/ Less frequent than before

Are you presently self-isolated due to the coronavirus
outbreak? Yes/No

How many days have you been self-isolating in your home?
How many other people are in your household self-isolating
together with you?

Which surface (in ft?) is the place where you are presently
self-isolated?

Do you have outdoor access during the self-isolation?

*Referring to both psychotic symptoms and cognitive problems.
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2.3. Data analysis

Statistical analyses were performed using SPSS software (version
26). We first conducted Pearson correlations between the frequency of
psychotic symptoms, cognitive problems and anxiety, and second be-
tween measures of individuals’ current life situations and lockdown
conditions.

We next transformed open-ended measures of conditions of isolation
into similarly sized groups. Between-group comparisons of psychotic
symptoms and cognitive controls were carried out based on these
groupings and using separate one-way analyses of variance (ANOVASs).
A first series of group comparisons considered psychotic symptoms and
cognitive problems as a function of different conditions of self-isolation.
A second series of ANOVAs compared individuals having reported an
increase versus a decrease of psychotic and cognitive symptoms.

3. Results
3.1. Descriptive statistics

Among the 211 participants, 192 participants (91%) reported living
in a state where lockdown was endorsed and 129 participants (61,1%)
reported being currently self-isolating. Only 6 had lost their job because
of the coronavirus outbreak (2.8%), and 180 (85,3%) reported being
currently employed. See all descriptive statistics in supplemental ma-
terial (Tables S1, S2 and S4).

3.2. Mental health measures

3.2.1. Correlation analyses

Scores of questions assessing psychotic symptoms correlated highly
with each other’s (rs < 0.60; ps < .001; see supplemental material
Table S1) and were then analyzed aggregated together under the label
“Psychotic symptoms”, Cronbach Alpha = 0.95. Similarly, scores of
questions on cognitive problems also correlated with each other (rs <
0.23; ps < .01; see supplemental material Table S2) and were analyzed
aggregated together under the label “Cognitive problems”, Cronbach
Alpha = 0.82. Psychotic symptoms correlated with both cognitive
problems and state anxiety (rs < 0.14; ps < .04). Cognitive problems and
state anxiety, however, did not correlate with each other (r = 0.7; p =
.30). Psychotic symptoms and cognitive problems were not correlated
with age (rs < —0.07; ps < 0.33) or education (rs{ 0.11; ps > .11). State
anxiety correlated negatively with education (r = —0.15; p = .03) but
not age (r = 0.06; p = .39). Some of the variables assessing the current
life situation and the lockdown conditions also correlated with each
other (see supplemental material Table S3).

We found a surprising negative correlation between the self-reported
duration of self-isolation and frequency of psychotic symptoms (r =
—0.25; p = .004). Because the self-reported duration of self-isolation was
unrelated to the official lockdown duration endorsed by the partici-
pants’ state of residence (r = 0.07; p = .44), and because this discrepancy
may reflect attitudes concerning preventive activities, personal re-
sources, or political inclination (CNN, 2021; BBC news, 2020), we
calculated the ratio between self-isolation duration and official lock-
down duration. This ratio was thought to be a good indicator of the
propensity of individuals to self-isolate themselves compared with the
official rules endorsed by each state in the USA. Scores above 1.0 reflect
a tendency to self-isolate more than required by the official rules,
whereas scores under 1.0 reflect the opposite tendency. Negative cor-
relations were observed between this ratio and psychotic symptoms,
suggesting that people who self-isolated more than they were asked to
do had less frequent psychotic symptoms (r = —0.27; p = .003). The
same pattern of correlations was observed for cognitive problems (r =
—0.25; p = .004), in particular for impulse control and memory prob-
lems (rs < —0.21; ps < .005).
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3.2.2. Groups differences in psychotic symptoms and cognitive problems

3.2.2.1. Groups based on measures of isolation conditions. To examine
associations between key measures of life conditions during the COVID-
19 pandemic and psychotic symptoms as well as cognitive problems, we
transformed the open-ended key measures of isolation conditions (i.e.,
days since last conversation, days since they had last left home and
square feet per person) into approximately equally sized groups, based
on an inspection of the frequency distributions of these variables. We did
so, because for such open-ended frequency measures, raw correlations
are notoriously noisy and thus less sensitive. This is in part because the
differences between the raw numbers likely do not map directly onto
psychological importance. For example, if a person had no face-to-face
conversation the last 20 days, this may not suggest more severe social
isolation than not having had one for 25 days, whereas a difference
between 0 and 5 days of having no face-to-face conversation would seem
more psychologically significant, although in raw numbers, the differ-
ence is the same. Hence, this relationship is likely not linear and thus not
properly described with correlation analyses (nonetheless, all group
effects to be reported in the following were replicated by correlational
analyses based on the raw frequency measures, see supplemental ma-
terial, Tables S4).

On the basis of these transformed variables, we conducted group
comparisons of the frequency of psychotic symptoms, and cognitive
problems, by days since last face-to-face conversation (four groups),
days since they last left home (three groups) and by square feet per
person (eight groups) (see Fig. 1, the first three upper plots). We
observed significant group effects of these three factors: (1) days since
last face-to-face conversation on psychotic symptoms, F(3207) = 19.89;
p <.0001; gzp = 0.22, and cognitive problems, F(3207) = 4.14; p = .007;
gzp = 0.06, (2) days since last left home on psychotic symptoms, F
(2208) = 5.45; p = .005; gzp = 0.05, and cognitive problems, F(2208) =
3.77; p = .02; Uzp = 0.03, and (3) square feet per person on psychotic
symptoms, F(7121) = 8.58; p < .0001; 132p = 0.33, and cognitive prob-
lems, F(7121) = 2.52; p = .02; 1]2p =0.13.

Importantly, these groups did not differ regarding economic impact
of COVID-19 (except for groups based on days since they last left home,
p = .01), level of education, or frequency of having had a psychiatric
diagnosis in the past (all ps < .053). Thus, these potential confounding
variables did not drive the results. Days since last conversation, F(2208)
=4.00; p =.008; 1]2p = 0.06, and Days since last outing, F(2208) = 8.83;
p < .0001; gzp = 0.08, were associated with level of COVID-19 worries,
but living space per person was not, F(7121) = 0.90; p = .51; gzp =0.05.

3.2.2.2. Groups based on self-reported increase or decrease of mental
problems. A substantial subclass (n = 31) indicated that the reported
symptoms and problems had become worse during the time of lock-
down, while another substantial subclass (n = 27) reported a reduction
in symptoms and problems. Most participants (n = 153) detected no
change. Using one-way ANOVA, we compared the profile of these three
groups of participants on psychotic symptoms, cognitive problems and
anxiety related to COVID-19 (see all statistics in supplemental material
Table S5).

In summary, several significant group effects were observed on the
frequencies of both psychotic symptoms, F(2208) = 11,41; p < .001; 1]2p
= 0.10, and cognitive problems, F(2208) = 20,00; p < .001; 132P =0.16,
on the worries on COVID-19, F(2208) = 3,19; p = .04; gzp = 0.03.
Posthoc analyses showed that the group of participants reporting an
increase of the frequency of their psychological symptoms also pre-
sented a higher level of psychotic symptoms, p = .003, and cognitive
problems, p < .001 (see Fig. 1, the lowest plots), and higher worries on
COVID-19, p = .02, in comparison to the “as frequent” group.

The group of participants reporting less frequent psychological
symptoms during the coronavirus crisis did not report lower frequencies
of psychotic symptoms or cognitive problems, ps < .16. Instead, their

Psychiatry Research 302 (2021) 114015

scores were comparable with the “as frequent” group (see Fig. 1, the
lowest plots).

The group reporting more frequent symptoms did not differ from the
two others groups on age, education, income, or economic impact of the
COVID-19 crisis, Fs(2208) < 1; ps < .46. However, we observed sig-
nificant differences between the “more frequent” group and the other
groups on square feet per person, F(2126) = 3,96; p = .02; I]2p = 0.06,
and days since last conversation, F(2208) = 13,40; p < .001; sz =0.11.
More precisely, post hoc analyses showed that the “more frequent”
group reported fewer square feet per person compared to the “as
frequent” group, p = .02, and more days since last conversation
compared to the “less frequent” group, p < .001.

4. Discussion

The present study examined the relationship between social isola-
tion, psychotic symptoms and cognitive problems in the context of the
worldwide COVID-19 pandemic. Overall, we observed relationships
between the frequency of both psychotic symptoms and cognitive
problems and life conditions (living space and days since the last outing
and the last conversation) during a period of widespread stay-at-home
restrictions in a general population. A substantial number of the par-
ticipants reporting an increase in the frequency of their psychotic
symptoms and cognitive problems during this period also displayed
higher levels of these symptoms in comparison to other participants.

First, group comparisons showed that the severity of both psychotic
symptoms and cognitive problems differed as a function of the time since
participants’ last conversation, since they last left home and as a func-
tion of the living space. We observed that the frequency of both psy-
chotic symptoms and cognitive problems was higher when participants
lived in smaller homes or had less social interactions or outings (re-
flected by the number of days since last conversation or last outing). This
relationship was stronger during the first days of absence of interactions
or outing, suggesting the importance of the lack of interactions from the
very first days of isolation. Similarly, the impact of living space on
psychotic symptoms and cognitive problems was higher for smaller
living space.

Hence, individuals experiencing psychotic symptoms and cognitive
disorders more frequently were overall more isolated during the lock-
down. These results also suggest that the first days without social in-
teractions or outings are particularly important when considering
psychotic symptoms or cognitive problems. The findings are in line with
the literature showing strong relationships between loneliness and
psychotic symptoms (Bortolon et al., 2021; Chau et al., 2019; Narita
et al., 2020). They also underscore the relevance of scientific, medical
and societal attention to such symptoms in situations of forced or rec-
ommended social isolation, in particular during the first days of isolation
and for people living in small spaces.

Importantly, education, economic impact of COVID-19 and former
psychiatric diagnosis were not related to the number of days since the
last conversation or days since last outing, or to square feet per person.
This finding rules out some of the potential confounding factors that
could provide alterative explanations for the observed effects.

Along all the analyses, we found that the measures of psychotic
symptoms and cognitive problems were similarly associated with the
parameters of life situations or conditions of self-isolation, consistently
with earlier findings showing that cognitive deficits are highly frequent
in psychotic disorders and play an important role in patients’ social
functioning (Green et al., 2015; Jabben et al., 2007).

Second, a substantial number of participants, (15%, n = 31) reported
an increase in the frequency of their psychotic symptoms and cognitive
problems during the pandemic and stay-at-home restrictions, in com-
parison with the period before the lockdown. These results are in
agreement with the increase of perceptual disturbances (mainly dere-
alization and depersonalization), subclinical psychotic symptoms and
beliefs in the pseudoscience observed after the lockdown in Spain
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Fig. 1. Mean ratings of psychotic symptoms (left plots) and cognitive problems (right plots) as a function of the number of days since the last conversation (first row),
since participants last left home (second row), of living space (third row), and of the development of these symptoms during the coronavirus crisis (fourth row). Error
bars represent standard errors.
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(Escola-Gascon et al., 2020). In the present study, those participants also
reported a higher frequency of psychotic symptoms, cognitive problems
and higher worries about the COVID-19, in comparison to other par-
ticipants. However, they did not differ from other participants on age,
education, income or economic impact of the COVID-19 crisis, ruling out
lower education or social class as potential explanations for this increase
of symptoms. The only detected differences were a smaller living space
and a longer time since last conversation compared with the other two
groups. Although the present study was not longitudinal, we consider
these findings of prime importance as the subjective experience of an
increase reflects either a worsening of earlier psychotic symptoms and
cognitive problems or the emergence of new psychotic symptoms and
cognitive problems during self-isolation.

Conversely, 13% of the participants (n = 27) reported experiencing a
decrease in psychotic symptoms and cognitive problems during this
period in comparison to the time before the coronavirus crisis. These
participants did not report lower levels of psychotic symptoms or
cognitive problems. Not knowing the initial frequency of both psychotic
symptoms and cognitive problems in this group prevents us from
drawing any conclusion on the hypothetical beneficial effects of social
isolation on these participants’ mental health.

The main limitation of the present study is its cross-sectional design.
This prevents us from establishing whether the results reflect specific
relationships emerging during a worldwide outbreak or whether they
reflect a broader reality as to how psychotic symptoms, quite common in
the general population (van Os et al., 2009), relate to individuals’ social
functioning. To better understand the relationship between the devel-
opment of psychotic symptoms and cognitive problems during a lock-
down period, longitudinal studies are needed. Longitudinal studies
examining depressive and anxiety symptoms showed no worsening of
mental disorders during the first COVID-19 lockdown (Pan et al., 2020;
Fancourt et al., 2020). However, these studies did not assess psychotic
symptoms. Nonetheless, while not clarifying the direction of causality,
the present findings adds to the literature by showing a clear relation
between social isolation and psychotic symptoms as well as cognitive
problems, and by showing that a substantial number of participants
experienced these problems as having increased during the lockdown.
This suggests that psychotic symptoms and cognitive problems are
relatively common dysfunctional reactions that lawmakers should take
into consideration when issuing societal lockdown. Speculatively, such
reactions may help to fuel conspiracy theories and irrational fears in the
general public during a health crisis (see also Lopes et al., 2020).

The present study did not use standardized questionnaires to mea-
sure conditions of isolation, cognitive impairments and psychotic
symptoms. This is because we wanted to word the questions specifically
to address the extraordinary event we were facing in terms of COVID-19
lockdowns. For this reason, we adapted some of the standard CAPE
questions on psychotic symptoms to the current situation, and we
selected items for cognitive problems that previously had been associ-
ated with social isolation. Both sets of items showed satisfactory internal
reliability. For the sake of brevity, not all variables usually described as
related to psychotic symptoms (e.g. quality of sleep) were included in
the present study. Future studies should expand the range of questions to
include such variables.

To conclude, the present findings identified important societal and
psychological factors to take into account in periods of lockdown and
stay-at-home restrictions. The findings suggest that some individuals
might be more at risk for experiencing psychotic symptoms and cogni-
tive problems than others, namely, those who have few face-to-face
interactions, rarely leave home and have small living space per per-
son. Importantly, the present study identified psychotic symptoms as an
important, but so far neglected, negative effect of self-isolation and
confinement during pandemics.
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