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ABSTRACT
BACKGROUND: Clinical reports from across the world have documented psychosis in the context of
COVID-19 infection; however, there has yet to be a large-scale epidemiological study to confirm this
association.
METHODS: We analyzed data from the Healthy Minds Study (N = 15,935; conducted between September and
December 2020), which was administered online to students attending one of 28 colleges in the United States. Using
multivariable logistic regression, we examined the associations between COVID-19 infection/severity and psychotic
experiences over the past 12 months, adjusting for age, gender, race/ethnicity, and international student status as
well as anxiety and depression.
RESULTS: More than one fifth of the analytic sample reported COVID-19 infection, and about one in six students with
COVID-19 infection reported psychotic experiences over the past 12 months. In weighted multivariable logistic
regression models, COVID-19 infection was associated with significantly greater odds of having psychotic
experiences (adjusted odds ratio 1.36, 95% CI 1.19–1.48). Compared with being asymptomatic, having moderate
(adjusted odds ratio 1.85, 95% CI 1.03–3.31) or severe (adjusted odds ratio 1.76, 95% CI 1.11–2.77) symptoms
was associated with significantly greater odds of having psychotic experiences. These associations became
statistically nonsignificant when adjusting for depression and anxiety. Hospitalization was not significantly
associated with psychotic experiences among students with COVID-19 infection.
CONCLUSIONS: Psychotic experiences are associated with COVID-19 infections, though much of the association is
attenuated when accounting for anxiety and depression. Findings based on this sample of college students should be
replicated outside of the college context to determine whether psychosis is a neuropsychiatric symptom during and
after COVID-19 infection.

https://doi.org/10.1016/j.bpsgos.2021.05.005
Historically, mental well-being often declines across general
populations following disastrous events (1), including epi-
demics and pandemics. A systematic review found that com-
mon symptoms among patients admitted to the hospital for
severe acute respiratory syndrome or Middle East respiratory
syndrome included confusion, depression, anxiety, memory
impairment, and insomnia (2). Studies have shown that coro-
navirus disease 2019 (COVID-19) infection produces similar
psychiatric and neuropsychiatric presentations (3), with the
possible addition of psychosis. Numerous individual client re-
ports have described the occurrences of psychotic symptoms
in the context of COVID-19 among people with no known
history of psychosis prior to infection (4–8); in general, the
reports described individuals presenting with hallucinations,
delusions, disorganized thinking, confusion, and cognitive
problems (5), and several of these individuals had no personal
or familial history of psychiatric illness (9). In light of the
emerging findings, rapid reviews and opinion pieces have
questioned whether COVID-19 is linked to psychosis (5,10,11),
consistent with the increased risk for psychosis observed in
prior epidemics and pandemics (12), putatively via several
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direct and indirect pathways, such as inflammatory responses
(cytokine storms) that are profound enough to produce hallu-
cinations and delusions (13).

The extent to which anxiety or depression explains the as-
sociation between COVID-19 infection and psychosis has yet
to be investigated. Mental health screenings in the general
population increased by as much as 200% in 2020 compared
with 2019 (14)—an escalation that corresponded with in-
creases in reported moderate to severe anxiety and depression
attributable to a host of factors, including economic distress,
social isolation and loneliness, and fear of illness or death
(15–17). Taquet et al. (18) found that in patients with no prior
psychiatric history, a diagnosis of COVID-19 was associated
with increased incidence of first psychiatric diagnosis within 14
to 90 days. Immune response and systemic inflammation have
been positively associated with measures of anxiety and
depression among COVID-19 survivors (19) and may explain,
at least in part, the link between COVID-19 infection and
psychosis (20).

To date, anecdotal reports have yet to be corroborated in
large samples, given the limited availability of epidemiological
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data collected on the topic during the pandemic. Therefore, we
used a large sample of college students [whose average age
overlaps with the peak age range for the onset of psychosis
(21)] to study the following: 1) whether COVID-19 infection is
associated with psychotic experiences; 2) whether symptom
severity is associated with increased odds of psychotic
experience among people who are infected; and 3) whether the
association between COVID-19 infection and psychotic ex-
periences is explained by general psychopathology (anxiety
and depression).
METHODS AND MATERIALS

Sample

We analyzed data from the fall cohort of the 2020 Healthy
Minds Study (HMS), a cross-sectional, web-based survey
examining mental health and related factors in undergraduate
and graduate student populations. The survey was adminis-
tered at 28 universities in September through December 2020.
At each university, a random sample of 8000 students was
invited by e-mail to participate except at smaller universities
(, 8000 students), where all students were invited to partici-
pate. The response rate was 14%, which is typical of online
surveys of college populations (17). Sample probability weights
were used to adjust for nonresponse using administrative data
on full student populations with respect to gender, race/
ethnicity, academic level, and grade point average. The HMS
was approved by the Health Sciences and Behavioral Sciences
institutional review board at the University of Michigan and at
all participating campuses. The current study is a secondary
data analysis of de-identified data collected by the HMS, the
entirety of which was made available to the authors on request
at https://healthymindsnetwork.org/hms/.

Measures

COVID-19 Infection. COVID-19 infection was measured by
asking participants whether they have had COVID-19 (the
novel coronavirus disease). Responses included the following:

� Yes (confirmed by a test)
� Probably (e.g., a health care provider told me that I likely had

COVID-19)
� Maybe (e.g., I have had symptoms consistent with COVID-

19, but it was not confirmed by a test)
� No (no symptoms or other reason to think I have had it)

It is widely accepted that rates of COVID-19 infection are
underestimated. The U.S. Centers for Disease Control and
Prevention (22) stated that the confirmed COVID-19 cases
likely represent only a fraction of the true number of cases that
have occurred in the population, given delays or unavailability
of testing, reluctance to get tested, barriers to formal treat-
ment, false-negative test results, and the prevalence of mild/
asymptomatic infections. Thus, responses of “yes,” “prob-
ably,” and “maybe” were combined to form a binary variable
indicating likely COVID-19 infection. Further, sensitivity ana-
lyses used different thresholds of certainty about COVID-19
infection.
Biological Psychiatry: Global Op
COVID-19 Severity. Participants who responded “yes/
probably/maybe” were then asked a question about COVID-19
severity using two items. The first item asked about the
severity of the symptoms. Respondents’ answers included the
following:

� Severe (e.g., difficulty breathing or speaking, low blood
pressure, fever of 103�F [39.4�C] or higher)

� Moderate (e.g., some shortness of breath, cough, fever of
100.4�F [38�C] or higher)

� Mild (e.g., coldlike symptoms)
� No symptoms (asymptomatic)

The second item asked whether (yes/no) respondents were
hospitalized because of COVID-19 symptoms.

Psychotic Experiences

Psychotic experiences were measured using an abbreviated
version of the World Health Organization Composite Interna-
tional Diagnostic Interview Psychosis Screen (23), which is a
reliable and valid measure that has been used in large global
epidemiology studies across multiple countries (24). Re-
spondents were asked if they had ever experienced the
following: 1) a feeling that something strange and unexplain-
able was going on that other people would find hard to believe;
2) a feeling that people were too interested in them or that
there was a plot to harm them; 3) a feeling that their thoughts
were being directly interfered with or controlled by another
person or that their mind was being taken over by strange
forces; and 4) an experience of seeing visions or hearing voices
that others could not see or hear when they were not half
asleep, dreaming, or under the influence of alcohol or drugs.
Endorsing any of these experiences constituted lifetime psy-
chotic experience. Respondents were then asked a single bi-
nary question asking whether these experiences occurred over
the past 12 months. Only psychotic experiences within 12
months were used in these analyses as this period coincided
with the timing of the COVID-19 pandemic.

Depression and Anxiety. Depression was measured using
the 9-item Patient Health Questionnaire (25), and anxiety was
measured using the 7-item Generalized Anxiety Disorder Scale
(26), both of which are reliable, validated, and widely used
measures.

Sociodemographic Covariates. Respondents self-
reported sociodemographic characteristics, including gender
identity (man, woman, other), race/ethnicity (White, Black,
Latinx, Asian American/Pacific Islander, multiracial, other), age
(continuous), and international student status (yes/no).

Analysis

In the HMS sample, 15,935 respondents completed the
COVID-19 module and psychotic experiences items. Missing
data for individual variables were handled using listwise dele-
tion, which is appropriate for these survey data given the low
frequency of missingness (, 3%). Sample sizes were allowed
to vary depending on the variables that were available. Multi-
variable logistic regression analyses were used to test for
en Science December 2021; 1:310–316 www.sobp.org/GOS 311
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associations between COVID-19 infection and psychotic
experiences over the past 12 months. Among those with
COVID-19 infection, multivariable logistic regression analyses
examined COVID-19 symptom severity and psychotic experi-
ences, and COVID-19 hospitalization and psychotic experi-
ences. All models were adjusted for age, gender, race/
ethnicity, and international student status. Models were then
hierarchically adjusted for depression and anxiety. All logistic
regression models were repeated using two different thresh-
olds for COVID-19 infection: the first threshold defined COVID-
19 infection as “1” only if respondents answered yes
(confirmed by a test); the second threshold defined COVID-19
infection as “1” if respondents answered “yes” (confirmed by a
test) or “probably” (a health care provider told the respondent
that they likely had COVID-19). In addition, all analyses were
repeated without using survey weights. All results were pre-
sented as odds ratios with 95% confidence intervals.
RESULTS

In the sample of college students who completed the COVID-
19 items, approximately one fifth of the sample (22.03%, n =
3450) reported COVID-19 infection, and 14.44% (n = 2215)
reported having at least one psychotic experience over the
past year. COVID-19 infection was significantly more prevalent
among people with psychotic experiences than among those
without psychotic experiences, and about 17.7% (n = 582) of
people with COVID-19 infection reported psychotic experi-
ences, which is significantly higher than the 13.51% (n = 1633)
of people without COVID-19 infection who reported psychotic
experiences. When restricting the sample to only people with
COVID-19 infection, respondents with psychotic experiences
tended to have more severe symptoms and had higher prev-
alence of hospitalization than respondents without psychotic
experiences, though the difference was not statistically sig-
nificant for hospitalization (Table 1).

In multivariable logistic regression models (Table 2), having
COVID-19 infection was associated with a 1.36 times greater
odds of having psychotic experiences, adjusting for gender,
age, race/ethnicity, and international student status. When
additionally controlling for depression and anxiety, having
COVID-19 infection was associated with 1.14 times greater
odds of having psychotic experiences, though this association
did not reach a conventional level of statistical significance.
In unweighted models, COVID-19 infection was significantly
associated with 1.33 times greater odds of psychotic experi-
ences adjusting for basic sociodemographic characteristics
and 1.14 times greater odds of psychotic experiences after
additionally controlling for depression and anxiety.

In sensitivity analyses, we considered COVID-19 infection to
be only that which was confirmed through test or diagnosed by
a medical professional. We found no statistically significant
associations with psychotic experiences in weighted models;
however, COVID-19 infection was associated with 1.25 times
greater odds of having psychotic experiences in unweighted
models, though this association lost statistical significance
with the additional adjustment for depression and anxiety. If we
consider COVID-19 infection as only that which is confirmed
through a COVID-19 test, then COVID-19 infection was not
significantly associated with psychotic experiences.
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Among individuals with COVID-19 infection (Table 3), having
greater severity of symptoms was associated with greater
odds of having a psychotic experience when adjusting for
sociodemographic characteristics. Compared with being
asymptomatic, having mild symptoms was not associated with
psychotic experiences, but having moderate or severe symp-
toms was associated with significantly greater odds of having
psychotic experiences. However, the association was no
longer statistically significant after adjusting for anxiety and
depression. In unweighted models, compared with individuals
who were asymptomatic, those who had severe COVID-19
were 2.25 times as likely to have psychotic experiences,
though this association did not remain statistically significant
after adjusting for depression and anxiety.

Being hospitalized for COVID-19, which arguably represents
the most severe instances of COVID-19 illness, was not
significantly associated with psychotic experiences compared
with being infected with COVID-19 but not being hospitalized.
DISCUSSION

To our knowledge, this was the first large-scale cross-
sectional descriptive study to examine the association
between COVID-19 infection and 12-month psychotic experi-
ences. While several published clinical reports have suggested
the emergence of psychotic symptoms in the context of
COVID-19 illness [e.g. (4,7,8)], this study was among the first to
show the relationship in a large sample of people, most of
whom belong to an age range when psychotic experiences
often first emerge (21). The effects of COVID-19 infection
attenuated and lost statistical significance when accounting for
anxiety and depression in weighted models, suggesting that
the relationship may be explained by other psychopathology.
Among individuals with COVID-19 infection, mild symptoms
were not significantly associated with psychotic experiences,
but significant associations did exist for moderate and severe
symptoms. However, these associations were not statistically
significant after adjusting for anxiety and depression. We did
not find evidence to suggest that respondents hospitalized for
COVID-19 infection were any more likely to have psychotic
experiences than those who were not hospitalized for COVID-
19 infection, though this may have been due to inadequate
power given the small cell counts.

While psychotic disorders are rare, a growing body of
research has shown that individuals in the general population
will report mild psychotic experiences and yet never develop a
psychotic disorder (27). In the United States, the lifetime
prevalence of psychotic experiences can range from roughly
10% to 20% of the general adult population (28–30). Psychotic
experiences have become a public health concern because
they appear to be linked to a host of mental and physical health
problems, disability, suicidal thoughts and behaviors, and
mortality (31).

There are several pathways by which COVID-19 infection
may be related to psychotic experiences. It is possible that
COVID-19 may have a direct impact on the central nervous
system operating through immunologic mechanisms and
neurotoxicity (32,33). Indeed, prior studies have noted that
certain viral infections may play a critical role in the devel-
opment of subsequent psychotic experiences (34,35).
0–316 www.sobp.org/GOS
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Table 1. Descriptive Statistics

Weighted Unweighted

No Psychotic
Experiences
(n = 13,720)

Psychotic
Experiences
(n = 2215)

Total
(N = 15,935)

p
Valuea

No Psychotic
Experiences
(n = 13,720)

Psychotic
Experiences
(n = 2215)

Total
(N = 15,935)

p
Valuea

COVID-19 Infection Likely .00 .00

No 10,852 (78.81) 1633 (72.98) 12,485 (77.97) 10,852 (79.10) 1633 (73.72) 12,485 (78.35)

Yes (yes 1 probably 1
maybe)

2868 (21.19) 582 (27.02) 3450 (22.03) 2868 (20.90) 582 (26.28) 3450 (21.65)

COVID-19 Infection Probable .22 .00

No 12,600 (91.62) 1990 (90.45) 14,590 (91.45) 12,600 (91.84) 1990 (89.84) 14,590 (91.56)

Yes (yes 1 probably) 1120 (8.38) 225 (9.55) 1345 (8.55) 1120 (8.16) 225 (10.16) 1345 (8.44)

COVID-19 Infection Confirmed .39 .24

No 13,062 (94.93) 2096 (95.54) 15,158 (95.02) 13,062 (95.20) 2096 (94.63) 15,158 (95.12)

Yes (yes only) 658 (5.07) 119 (4.46) 777 (4.98) 658 (4.80) 119 (5.37) 777 (4.88)

COVID-19 Severity .02 .00

Asymptomatic 253 (10.64) 40 (8.11) 293 (10.20) 253 (1.84) 40 (1.81) 293 (1.84)

Mild 1550 (53.05) 262 (44.67) 1812 (51.57) 1550 (11.30) 262 (11.83) 1812 (11.37)

Moderate 892 (30.02) 219 (38.84) 1111 (31.57) 892 (6.50) 219 (9.89) 1111 (6.97)

Severe 169 (6.30) 58 (8.39) 227 (6.66) 169 (1.23) 58 (2.62) 227 (1.42)

Hospitalized .39 .23

No 2828 (98.54) 570 (97.87) 3398 (98.42) 2828 (20.61) 570 (25.73) 3398 (21.32)

Yes 36 (1.46) 11 (2.13) 47 (1.58) 36 (0.26) 11 (0.50) 47 (0.29)

Age, Years 24.88
(23.62–26.13)

23.84
(22.42–25.26)

24.73
(23.50–25.95)

.07 23.94
(23.81–24.07)

22.69
(22.42–22.95)

23.76
(23.65–23.88)

.00

Race/Ethnicity .05 .00

Asian American/Pacific
Islander

1537 (6.08) 183 (5.15) 1720 (5.95) 1537 (11.20) 183 (8.26) 1720 (10.79)

Black 817 (8.20) 148 (6.61) 965 (7.97) 817 (5.95) 148 (6.68) 965 (6.06)

Latinx 926 (9.74) 149 (7.56) 1075 (9.42) 926 (6.75) 149 (6.73) 1075 (6.75)

Multiracial 1146 (8.54) 260 (13.57) 1406 (9.27) 1146 (8.35) 260 (11.74) 1406 (8.82)

Other 163 (0.81) 23 (0.56) 186 (0.77) 163 (1.19) 23 (1.04) 186 (1.17)

Missing/unknown 42 (0.35) 6 (0.28) 48 (0.34) 42 (0.31) 6 (0.27) 48 (0.30)

White 9089 (66.28) 1446 (66.27) 10,535 (66.28) 9089 (66.25) 1446 (65.28) 10,535 (66.11)

Gender .00 .00

Man 3816 (40.38) 649 (42.60) 4465 (40.70) 3816 (27.81) 649 (29.30) 4465 (28.02)

Woman 9606 (57.72) 1432 (50.92) 11,038 (56.74) 9606 (70.01) 1432 (64.65) 11,038 (69.27)

Other 271 (1.76) 125 (6.18) 396 (2.40) 271 (1.98) 125 (5.64) 396 (2.49)

Missing/unknown 27 (0.14) 9 (0.30) 36 (0.17) 27 (0.20) 9 (0.41) 36 (0.23)

International Students .08 .02

No 12,996 (96.51) 2124 (97.77) 15,120 (96.69) 12,996 (94.72) 2124 (95.89) 15,120 (94.89)

Yes 720 (3.49) 90 (2.23) 810 (3.31) 720 (5.25) 90 (4.06) 810 (5.08)

Anxiety Scale, GAD-7 6.85
(6.36–7.33)

11.30
(10.60–11.99)

7.49
(6.96–8.02)

.00 7.20
(7.10–7.30)

11.37
(11.13–11.62)

7.79
(7.69–7.88)

.00

Depression Scale, PHQ-9 7.83
(7.17–8.49)

13.15
(12.25–14.05)

8.60
(7.88–9.32)

.00 8.17
(8.07–8.28)

13.13
(12.84–13.41)

8.87
(8.77–8.97)

.00

Psychotic experiences assessed over past 12 months. Values are reported as number (%) or mean (range).
GAD-7, 7-item Generalized Anxiety Disorder Scale; PHQ-9, 9-item Patient Health Questionnaire.
ap values by t test for continuous variables and c2 test for binary/categorical variables. Design-based Pearson’s c2 test p value.
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Studies of previous pandemics have noted that acute viral
infection can produce several neuropsychiatric symptoms,
including psychosis, which can linger after recovery by
weeks or longer (33,36). Our results suggested that the as-
sociation was mediated by anxiety and depression, although
this can be indicative of COVID-19–related inflammation as a
Biological Psychiatry: Global Op
common cause for all three of these psychiatric outcomes.
However, it is also possible that COVID-19 may produce
psychotic experiences indirectly through various psychoso-
cial mechanisms, such as social isolation (37–39). Moreover,
COVID-19 symptoms (such as nocturnal cough) may cause
sleep disturbances, which are linked to psychotic
en Science December 2021; 1:310–316 www.sobp.org/GOS 313
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Table 2. Multivariable Logistic Regression Showing Associations Between COVID-19 Infection and Psychotic Experiences
Over the Past 12 Months (Healthy Minds Study, September–December 2020)

Weighted Unweighted

No Adjustments for
Depression or Anxiety

Adjusted for Depression
or Anxiety

No Adjustments for
Depression or Anxiety

Adjusted for Depression
or Anxiety

aOR (95% CI) p Value aOR (95% CI) p Value aOR (95% CI) p Value aOR (95% CI) p Value

COVID-19 Infectiona

Yes 1.36 (1.12–1.63) .002 1.14 (0.93–1.40) .210 1.33 (1.20–1.47) .000 1.14 (1.02–1.28) .018

No 1.00 1.00 1.00 1.00

n 15,930 15,532 15,930 15,532

Sensitivity Analysis 1: COVID-19 Infectionb

Yes 1.14 (0.91–1.43) .238 1.03 (0.79–1.33) .851 1.25 (1.08–1.46) .004 1.15 (0.97–1.35) .100

No 1.00 1.00 1.00 1.00

n 15,930 15,532 15,930 15,532

Sensitivity Analysis 2: COVID-19 Infectionc

Yes 0.89 (0.67–1.17) .388 0.96 (0.72–1.26) .736 1.10 (0.90–1.35) .353 1.14 (0.92–1.40) .242

No 1.00 1.00 1.00 1.00

n 15,930 15,532 15,930 15,532

All models were adjusted for gender, age, race/ethnicity, and international student status. Sample probability weights adjust for nonresponse
using administrative data on full student populations in terms of gender, race/ethnicity, academic level, and GPA.

aOR, adjusted odds ratio.
aCOVID-19 infection was coded “yes” if respondents answered “yes,” “probably,” or “maybe.”
bSensitivity analysis 1: COVID-19 infection was coded “yes” if respondents answered “yes” or “probably.”
cSensitivity analysis 2: COVID-19 infection was coded “yes” only if respondents answered “yes.”
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experiences (40,41). While we cannot distinguish between
these mechanisms using these data, we found evidence to
suggest that the associations between COVID-19 and psy-
chosis in individual case reports may generalize to a broader
population, raising the possibility that this risk is due to
direct neurological or inflammatory effects of the infection on
mental health.

Findings from this study should be interpreted bearing in
mind several potential limitations. First, data were cross-
Table 3. Multivariable Logistic Regression Showing Associati
Experiences Among Individuals With COVID-19 Infection Ove
December 2020)

Weighted

No Adjustments for
Depression or Anxiety

Adjusted for Depr
Anxiety

aOR (95% CI) p Value aOR (95% CI)

COVID-19 Severity

Asymptomatic 1.00 1.00

Mild 1.17 (0.65–2.09) .588 1.32 (0.70–2.48)

Moderate 1.85 (1.03–3.31) .039 1.63 (0.92–2.88)

Severe 1.76 (1.11–2.77) .017 1.41 (0.82–2.40)

n 3438 3376

COVID-19 Hospitalization

Yes 1.51 (0.56–4.12) .404 1.46 (0.46–4.66)

No 1.00 1.00

n 3468 3405

All models are adjusted for gender, age, race/ethnicity, and international s
administrative data on full student populations in terms of gender, race/eth

aOR, adjusted odds ratio.
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sectional and did not allow for us to ascertain the temporal
order of events or make causal inferences. It seems unlikely
that psychotic experiences would necessarily lead to COVID-
19 infection, though psychotic experiences are associated
with other common mental disorders, including substance use,
which allows for the possibility that people with these disor-
ders may be less likely to observe quarantine mandates and
social distancing, thus being more vulnerable to COVID-19
infection. Substance use in particular may result in risky
ons Between COVID-19 Infection Severity and Psychotic
r the Past 12 Months (Healthy Minds Study, September–

Unweighted

ession or No Adjustments for
Depression or Anxiety

Adjusted for Depression
or Anxiety

p Value aOR (95% CI) p Value aOR (95% CI) p Value

1.00 1.00

.384 1.12 (0.78–1.61) .533 1.09 (0.75–1.59) .634

.093 1.69 (1.17–2.45) .005 1.31 (0.892–1.93) .169

.203 2.25 (1.42–3.55) .001 1.48 (0.92–2.40) .107

3438 3376

.509 1.50 (0.75–2.99) .255 1.37 (0.66–2.83) .401

1.00 1.00

3468 3405

tudent status. Sample probability weights adjust for nonresponse using
nicity, academic level, and GPA.
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behaviors (e.g., not wearing masks, congregating in close
quarters, flouting lockdown restrictions). Further, psychotic
experiences (delusional ideation) may make one mistakenly
perceive illness or overestimate symptom severity. Future
epidemiological surveys could attempt to ascertain the timing
of the onset of psychotic experiences relative to the onset of
COVID-19 symptoms, while accounting for common mental
disorders. Second, the data were self-reported and may have
been vulnerable to recall and social desirability biases (e.g.,
reluctance to disclose COVID-19 infection or psychotic expe-
riences). More research is needed on this topic that assesses
the presence of COVID-19 through polymerase chain reaction
or antigen testing or through more comprehensive assess-
ments of symptoms of COVID-19 and health behaviors that
could be linked to psychosis (e.g., delirium secondary to fever,
using anticholinergic medications to treat respiratory infections
resulting in intoxication, sleep disturbances, decrements in
oxygenation). Third, the sample consisted of college students,
and it remains to be seen whether findings are applicable to
other populations. That being stated, college students are
typically within the peak age range for the onset of psychotic
experiences (21), making them an appropriate population for
this study. While college students as a whole may be less likely
to experience psychotic experiences than individuals with less
education, our study showed that a significant percentage of
the sample still reported psychotic experiences. Moreover, the
relationship between COVID-19 infection and psychotic ex-
periences may even be stronger outside of the university
context. Fourth, the response rate was 14%, which raises
concerns about selection bias and generalizability of findings,
though this response rate is comparable to surveys of this
nature (42) and survey weights were used to adjust for
nonresponse. To be thorough, we also provided unweighted
analyses. Finally, we did not have data on the past-year
prevalence of individual psychotic experiences, only the
composite measure, preventing an item-by-item analysis.

This study adds to an emerging body of literature that
shows COVID-19 infection can potentially impact mental
health, specifically psychosis. Studies have already noted the
neuropsychiatric and cognitive effects of COVID-19, including
difficulty concentrating and memory problems (3,18,36,43,44).
Our findings suggest that COVID-19 infection may be linked to
psychotic experiences among college students as well as
potentially the larger population and that these associations
are largely explained by anxiety and depression. While it is not
yet clear if findings are attributable to the biological effects of
the virus (e.g., inflammation) or social consequences of the
pandemic (e.g., social isolation), best practices in the delivery
of tele-psychotherapy [see (45)] may provide guidance on how
to support people affected (directly or indirectly) by the COVID-
19 pandemic, including individuals experiencing symptoms of
psychosis throughout the course of illness or even after re-
covery from acute illness in the context of long-haul syndrome.
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