
Association of mental disorders with SARS-CoV-2
infection and severe health outcomes: nationwide
cohort study
Ha-Lim Jeon, Jun Soo Kwon, So-Hee Park and Ju-Young Shin

Background
Epidemiological data on the association between mental disor-
ders and the risk of severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) infection and coronavirus disease 2019
(COVID-19) severity are limited.

Aims
To evaluate the association between mental disorders and the
risk of SARS-CoV-2 infection and severe outcomes following
COVID-19.

Method
We performed a cohort study using the Korean COVID-19 patient
database based on national health insurance data. Each person
with a mental or behavioural disorder (diagnosed during the 6
months prior to their first SARS-CoV-2 test) was matched by age,
gender and Charlson Comorbidity Index with up to four people
without mental disorders. SARS-CoV-2-positivity risk and the risk
of death or severe events (intensive care unit admission, use of
mechanical ventilation and acute respiratory distress syndrome)
post-infection were calculated using conditional logistic regres-
sion analysis.

Results
Among 230 565 people tested for SARS-CoV-2, 33 653 (14.6%)
had mental disorders; 928/33 653 (2.76%) tested SARS-CoV-2
positive and 56/928 (6.03%) died. In multivariable analysis using

the matched cohort, there was no association between mental
disorders and SARS-CoV-2-positivity risk (odds ratio OR = 0.95;
95% CI 0.87–1.04); however, a higher risk was associated with
schizophrenia-related disorders (OR = 1.50; 95% CI 1.14–1.99).
Among confirmed COVID-19 patients, the mortality risk was
significantly higher in patients with than in those without mental
disorders (OR = 1.99, 95% CI 1.15–3.43).

Conclusions
Mental disorders are likely contributing factors to mortality fol-
lowing COVID-19. Although the infection risk was not higher for
people with mental disorders overall, those with schizophrenia-
related disorders were more vulnerable to infection.

Keywords
Mental disorders; mortality; COVID-19; SARS-CoV-2 infection;
schizophrenia.

Copyright and usage
© The Author(s), 2021. Published by Cambridge University Press
on behalf of the Royal College of Psychiatrists. This is an
Open Access article, distributed under the terms of the
Creative Commons Attribution licence (http://creativecom-
mons.org/licenses/by/4.0/), which permits unrestricted re-
use, distribution, and reproduction in any medium, provided
the original work is properly cited.

Coronavirus disease 2019 (COVID-19), caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), is an ongoing
pandemic. In the absence of universally available approved vaccines
and evidence-based pharmacological therapy for the disease,1 it is
crucial that governments and clinical practitioners identify vulner-
able populations and establish specific prevention and treatment
strategies. To date, older age, obesity, smoking, cardiovascular
disease, diabetes, chronic obstructive pulmonary disease and hyper-
tension have been identified as risk factors for COVID-19.2–4

However, there is little epidemiological evidence on the effect of
mental disorders, despite raised concerns about increased risk of
COVID-19 among people with mental illness.5,6

People with mental disorders may be more vulnerable to viral or
bacterial infection than those without these disorders, since various
risk factors, such as unhealthy lifestyle and poor socioeconomic
background, are often more prevalent in this population.7,8 These
individuals’ low cognitive ability and poor awareness of risk
overall may also increase the infection risk.6 Moreover, once
infected, mentally ill patients may also have a higher risk of severe
adverse outcomes, because of their communication difficulties
and physicians’ discrimination against or negative attitude
towards them. These problems may delay medical interventions
for COVID-19, worsening prognosis.9,10 Furthermore, such indivi-
duals tend to be highly susceptible to stress, and excessive stress
caused by restriction of social activities and fear of the epidemic
may lead to suppressed immune responses.11

Aims

Given that mental disorders are highly prevalent worldwide (pooled
prevalence estimate: 17.6% across 59 countries),12 investigating the
relationship between mental disorders and SARS-CoV-2 infection
and severity is important for public health. Here, we assessed the
association between mental disorders and the risk of SARS-CoV-2
positivity. We also evaluated the risk of death and severe events
(defined as intensive care unit (ICU) admission, use of mechanical
ventilation and acute respiratory distress syndrome) among con-
firmed COVID-19 patients with mental disorders, using a nation-
wide cohort of people who underwent testing for SARS-CoV-2.

Method

Study design and data source

We conducted a population-based cohort study using the National
Health Insurance claims data from the Health Insurance Review &
Assessment service (HIRA) linked to the Korea Disease Control and
Prevention Agency (KDCA) data. Data were collected up to 15 May
2020 and included demographic and clinical information and a
3-year medical history of people who underwent COVID-19 screen-
ing during the pandemic. Information on confirmed COVID-19
patients and those who died from COVID-19 was retrieved from
the KDCA data to improve the internal validity of the database.
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Clinical information included disease diagnosis, procedures, in-
patient medication orders and prescriptions from all medical insti-
tutions in Korea. Disease information was recorded according to
ICD-10. Information on the use of these anonymised data can be
obtained from https://hira-covid19.net/.

Study population

We constructed two study cohorts: (a) a cohort of people with or
without mental disorders who underwent testing for SARS-CoV-2
from 1 December 2019 to 15 May 2020, to investigate the risk of
testing positive for SARS-CoV-2 and (b) a subcohort of confirmed
COVID-19 patients from among the first cohort, to assess the risk
of mortality and severe events following COVID-19. Laboratory con-
firmation of SARS-CoV-2 was based on diagnostic reverse transcrip-
tion polymerase chain reaction (RT-PCR) tests, as recommended
by the World Health Organization.

Assessment of mental disorders

We classified people who had a diagnostic code for mental and
behavioural disorders (ICD-10 codes: F00–F99) at least
once within 6 months prior to the first date of COVID-19 testing
as individuals with mental disorders, and the rest as individuals
without mental disorders. We selected a 6-month period to
examine whether having psychiatric symptoms or mental disorder
characteristics at the point of potential exposure to the virus affected
the risk of infection or severity of outcomes. Individuals with mental
disorders were matched with four controls without mental disorder
diagnoses, according to age (±2 years), gender and Charlson
Comorbidity Index (CCI), which was assessed over 1 year before
the first COVID-19 testing. This matching was conducted separ-
ately for the overall cohort and the subcohort.

Outcome ascertainment

Confirmed COVID-19 patients were ascertained from the KDCA
database. To measure COVID-19 severity, we identified two end-
points: death (primary end-point) and severe events (secondary
end-point). Death cases were also identified using the KDCA vari-
able, which defined a death case as all-cause death in a patient
with laboratory-confirmed SARS-CoV-2 infection. We designated
three health outcomes after infection as severe events: ICU admis-
sion (National Procedure Codes (NPC): AH190, AH290, AH390,
AH110, AH210, AJ001, AJ003, AJ004, AJ005, AJ006, AJ007,
AJ008, AJ009, AJ100, AJ200, AJ101, AJ102, AJ201 and AJ202),
use of mechanical ventilation (NPC: M0850, M0857, M0858,
M0860, M5830, M5850, M5857, M5858, M5860, MM360 and
MM400) and acute respiratory distress syndrome (ICD-10: J80
and P22).

Potential confounders

Participants’ demographic information (type of insurance and resi-
dential area) and clinical baseline characteristics (comorbidities and
use of medications) during 1 year prior to the first date of SARS-
CoV-2 testing were considered as potential confounders, for
which adjustments were made in a statistical model. We selected
comorbidities that may be associated with mental disorders and
that could be risk factors for infection or worse prognosis, as
follows: diabetes (E10–E14), hypertension (I10–I15), heart failure
(I11.0, I13.0, I13.2, I42 and I50), stroke (I60–64), myocardial infarc-
tion (I21–22 and I252), asthma (J45–J46), chronic obstructive pul-
monary disease (J41–J44), renal disease (I12, I13.1, N03.2–N03.7,
N05.2–N05.7, N18, N19, N25.0, Z49.0–Z49.2, Z94.0 and Z99.2),
liver disease (B15–19, K70, K71.3–K71.5, K71.7, K72.1, K72.9, K73,
K74 and K76), cancer (registration codes: V193, V194 and V027)

and pneumonia (J12–J18). The use of medications that were likely
to exert confounding effects was considered: angiotensin-converting
enzyme inhibitors, angiotensin receptor blockers, beta-blockers,
calcium channel blockers, thiazide diuretics, anticoagulants, anticon-
vulsants, digoxin, insulin, non-insulin glucose-lowering agents, non-
steroidal anti-inflammatory drugs, acetaminophen and narcotic
analgesics.

Statistical analysis

Continuous variables are described as mean and standard deviation
(s.d.) and categorical variables are described by frequency and per-
centage. We calculated the standardised difference to compare the
distribution of baseline characteristics between the group with
and the group without mental disorders. Standardised differences
greater than 0.1 were considered as imbalances of covariates.

We computed the percentages of individuals who were
SARS-CoV-2 positive among individuals with and without mental
disorders, using a cohort of individuals who underwent a SARS-
CoV-2 test before and after matching. Odds ratios (ORs) for
SARS-CoV-2 infection and their 95% confidence intervals (CIs)
were calculated using a logistic regression model for the unmatched
cohort and a conditional logistic regression model for the age-,
gender- and CCI-matched cohorts, with adjustment for insurance
type (health insurance or medical aid), residential area (metropol-
itan, urban or rural), comorbidities and the use of medications.

To examine the effect of mental disorders on COVID-19 sever-
ity, we calculated the percentages of individuals who died or experi-
enced severe events among patients with a positive SARS-CoV-2
test. We analysed data obtained before and after matching, accord-
ing to the presence or absence of a mental disorder. Likewise, logistic
regression and conditional logistic regression analyses were used for
the unmatched and matched cohorts respectively to estimate ORs
for mortality and severe events. We adjusted ORs for the same vari-
ables used in the analysis of the risk of a positive SARS-CoV-2 test.

Subgroup analyses were conducted to estimate the risk of SARS-
CoV-2 infection and severe COVID-19 in individuals with two
pre-specified categories of ICD-10 mental disorder (schizophrenia,
schizotypal and delusional disorders (F20–F29) andmood disorders
(F30–F39)) as compared with individuals without mental disorders.
These two conditions were selected as severe mental disorders; the
lifestyles and symptoms of individuals with these diseases may
have different effects on the risks. Additionally, we also classified
and analysed individuals by recent use (within 30 days prior to
their first SARS-CoV-2 test) of antipsychotics, since some antipsy-
chotics exert immunomodulatory effects that could negatively affect
COVID-19 prognosis.13 For subgroup analyses on the risk of severe
outcomes among confirmed COVID-19 patients, we adjusted for
only some variables as covariates in the model, to avoid problems
of multicollinearity and overfitting, particularly when the number
of potential confounders is large with respect to the study
size.14,15 We selected variables that were regarded as clinically
important, remained unbalanced between the two groups after
matching and were more prevalent in patients with than in those
without mental disorders (insurance type, diabetes, pneumonia,
use of beta-blockers and anticonvulsants).

As a sensitivity analysis, we applied various definitions of indi-
viduals with mental disorders: (a) individuals with ≥2 diagnostic
codes for mental and behavioural disorders within 6 months prior
to their first COVID-19 test; (b) individuals who had a record of
a diagnostic code and psychiatric medication within 6 months; (c)
individuals with a diagnostic code within 30 days; and (d) indivi-
duals with a diagnostic code within 1 year. We also calculated the
E-value to assess the robustness of the association between mental
disorders and COVID-19 mortality to potential unmeasured
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confounders. The E-value is the minimum strength of association
that an unmeasured confounder would need to have with both
the treatment and the outcome on the risk ratio scale to explain
away the observed treatment–outcome association.16 If the calcu-
lated E-value is large, strong unmeasured confounders would be
needed to explain away an effect estimate fully.

All analyses were conducted using the SAS Enterprise
Guide version 6.1 for Windows provided by the HIRA (SAS
Institute Inc., Cary, NC, USA). Two-sided P-values <0.05 were
considered statistically significant.

Ethics approval

We assert that all procedures contributing to this work comply
with the ethical standards of the relevant national and institutional
committees on human experimentation and with the Helsinki
Declaration of 1975, as revised in 2008. All procedures involving
human participants/patients were approved by the Institutional
Review Board of the Sungkyunkwan University in Korea (IRB
number: SKKU-2020-05-012). The need to obtain informed
consent from participants was waived owing to the nature of this
observational study.

Results

Characteristics of the study population

A total of 230 565 individuals had undergone a laboratory test for
SARS-CoV-2 as of 15 May 2020. Among them, 33 653 (14.6%)
had mental disorders and 196 912 (85.4%) did not (Fig. 1). The
mean ages of those with and without mental disorders were 62.4
years (s.d. = 21.4) and 44.5 years (s.d. = 20.6) respectively (supple-
mentary Table 1, available at https://doi.org/10.1192/bjp.2020.
251). For 24 558 individuals with mental disorders, 97 966 controls
were matched by age, gender and CCI. In the matched cohort, the
mean age of the two groups was about 55 years, and 45.7% were
male (Table 1). We identified 7077 people with confirmed
COVID-19 in the first study cohort. Of these COVID-19 patients,
928 (13.1%) had mental disorders and 6149 (86.9%) had no
mental disorders. After matching, there were 734 patients in the
mental disorder group and 2817 in the reference group. The baseline
covariates of the matched cohort were relatively well-balanced
compared with those of the unmatched cohort.

The risk of SARS-CoV-2 positivity in individuals with
mental disorders

In the unmatched cohort, 2.76% (928) individuals with mental dis-
orders tested SARS-CoV-2 positive, compared with 3.12% (6149)
without mental disorders (Table 2). The adjusted OR for a SARS-
CoV-2-positive test in patients with mental disorders was 0.99
(95% CI 0.92–1.07) compared with those without mental disorders.
After matching, the percentage of SARS-CoV-2-positive patients in
both groups was approximately 3.0%, and the fully adjusted OR was
0.95 (95% CI 0.87–1.04).

The risk of severe COVID-19 in individuals with mental
disorders

Among the 928 COVID-19 patients with mental disorders, 56
(6.03%) died and 44 (4.74%) experienced severe events (Table 2).
The percentages of COVID-19 patients without mental disorders
who died or had severe events were 0.89 and 2.11% respectively.
The ORs of death and severe events were 3.93 (95% CI 2.57–6.03)
and 1.47 (95% CI 0.99–2.19) respectively. In the matched cohort,
27 (3.68%) of the 734 COVID-19 patients with mental disorders

and 49 (1.74%) of the 2817 COVID-19 patients without mental dis-
orders died. Compared with patients without mental disorders, the
risk of death was increased in multivariable analysis (OR = 1.99;
95% CI 1.15–3.43). The percentage of patients who experienced
severe events was 4.36% (32/734) in the mental disorders group
and 3.48% (98/2817) in the reference group. The association
between mental disorders and severe events was not statistically
significant (OR = 1.15; 95% CI 0.73–1.82).

Subgroup analysis

When we repeated the analysis on the subgroup of individuals with
schizophrenia, schizotypal or delusional disorders or mood disor-
ders, the adjusted ORs for the risk of SARS-CoV-2 infection were
1.50 (95% CI 1.14–1.99) in those with schizophrenia, schizotypal
or delusional disorders and 0.76 (95% CI 0.66–0.88) in those with
mood disorders (Fig. 2). The risk of mortality and severe events
after SARS-CoV-2 infection was higher in individuals with schizo-
phrenia, schizotypal or delusional disorders than in those without
mental disorders, but the effect was not statistically significant
(death: adjusted OR = 2.25; 95% CI 0.36–14.03; severe events:
adjusted OR = 1.27; 95% CI 0.37–4.37). Compared with those
without mental disorders, COVID-19 patients with mood disorders
had a higher risk of death (adjusted OR = 2.33; 95% CI 0.96–5.66)
but not of severe events (adjusted OR = 0.71; 95% CI 0.32–1.58).

In the analysis based on the recent use of antipsychotics, no
increased risk of SARS-CoV-2 infection was observed in either
group: adjusted OR = 0.90 (95% CI 0.74–1.08) in individuals
with mental disorders who used antipsychotics recently; adjusted
OR = 0.97; 95% CI 0.88–1.08 in individuals with mental disorders
who did not use antipsychotics. In terms of severe outcomes, the
risks of death were higher, regardless of the use of antipsychotics,
although these risks were not statistically significant: adjusted
OR = 2.39 (95% CI 0.88–6.51) in COVID-19 patients who used
antipsychotics; adjusted OR = 1.59 (95% CI 0.83–3.07) in those
who did not. Additionally, patients with mental disorders who
used antipsychotics were also likely to have a higher risk of severe
events (adjusted OR = 1.69; 95% CI 0.70–4.05), whereas the risk
was not higher among those who did not use antipsychotics
(adjusted OR = 0.79; 95% CI 0.45–1.39).

Sensitivity analysis

The results of analyses using the four different definitions of indivi-
duals with mental disorders were mostly consistent with those from
the main analysis (supplementary Fig. 1). No increased risk of
SARS-CoV-2 infection was observed, but the risks of death and
severe events were consistently higher in patients with than in
those without mental disorders, regardless of the definition used.
The E-value obtained from the estimate of mortality risk was 3.39.

Patient and public involvement

Patients and the public could not be involved in the design, conduct,
reporting or dissemination plans of our research, since we used
de-identified patient data.

Discussion

Evidence from this nationwide cohort study suggested that mental
disorders are not associated with the risk of SARS-CoV-2 infection
but are likely to be associated with a higher mortality risk on infec-
tion. As regards severe events, we found no evidence of increased
risk among confirmed COVID-19 patients with, compared with
those without, mental disorders. The risk of a SARS-CoV-2-positive
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test was higher in individuals with schizophrenia, schizotypal or
delusional disorders than in those without mental disorders. The
COVID-19-related mortality risk was higher regardless of the two
pre-specified types of mental disorder (schizophrenia, schizotypal
and delusional disorders; mood disorders) and recent use of anti-
psychotics, although not statistically significant.

Our data showed an increased relativemortality risk among indi-
viduals withmental disorders who have hadCOVID-19. This finding
is in line with a study that found a significant relationship between
mental disorders and cause-specific mortality, including death
related to infectious diseases.17 The positive association between
mental disorders and excess mortality from medical conditions is
known to stem frommultiple factors. Sincemental illness is generally
associated with an unhealthy lifestyle (e.g. smoking and alcohol
consumption) and a low socioeconomic status,18–20 these factors
may also have contributed to a worse prognosis of COVID-19.
Furthermore, health inequality in people with mental illness has
been suggested as an important contributor to poor physical health
outcomes.21,22 Stigma and discrimination towards mental illness
and poor communication skills of people with mental disorders
may hamper proper and timely provision of medical intervention
for COVID-19 and therefore cause more severe health outcomes.

Additionally, the use of antipsychotics may increase the risk of
death or severe events. Some antipsychotic medications have immu-
nomodulatory effects:13 chlorpromazine and clozapine can affect
the production of cytokines, resulting in suppression of the
immune response. However, in the subgroup analysis, we found a
higher risk of death in COVID-19 patients with than in those
without mental disorders, irrespective of the use of antipsychotics.
Although the effects of antipsychotics cannot be completely
excluded, our findings suggest that having a mental disorder
alone may increase the risk of mortality following COVID-19.

Previous studies found a positive association between severe
mental illness and microbial or viral infection (pneumonia,
human immunodeficiency virus, hepatitis B and hepatitis C).7,8 In
our study, individuals with schizophrenia-related disorders were

at higher risk of SARS-CoV-2 infection, although no association
was observed among individuals with mental disorders overall.
People with schizophrenia-related disorders may be more
vulnerable to SARS-CoV-2 infection than those with other mental
disorders because they are more likely to live in shared accommoda-
tion such as psychiatric hospitals. Unlike patients in general hospi-
tals, those in psychiatric hospitals commonly participate in group
activities, creating conditions favourable for virus transmission.
Additionally, teaching such patients to follow personal control mea-
sures would be difficult, given their impaired cognitive ability. In
contrast, we found a decreased risk of infection in people with
mood disorders compared with those without mental disorders.
One possible explanation may be that people with mood disorders
tend to engage in fewer social activities than would healthy indivi-
duals, reducing the chance of exposure to the virus. Indeed,
COVID-19 has spread among young and healthy people owing to
the highly contagious nature of the virus, although the fatality
rate is low.23,24

Strengths and limitations

Our study had several strengths. We used a nationwide COVID-19
database that includes medical histories of all COVID-19 patients in
Korea, which strengthens the generalisability of our results.
Moreover, we enhanced the internal validity of our findings by
using information on patients with confirmed COVID-19 and
those who died from COVID-19 obtained from the KDCA. The
Korean government has strictly managed people with confirmed
and suspected COVID-19. According to the government’s response
system, all inbound travellers are monitored and tested if they
present with fever or respiratory symptoms. If a person tests positive
for SARS-CoV-2, all primary contacts of that person are identified
by epidemiological investigation and receive a test if they exhibit
symptoms during a 14-day self-quarantine period. COVID-19
patients must be admitted to infectious disease hospitals or accom-
modated in residential treatment centres, depending on their

Patients who received a test for SARS-CoV-2 in Korea
between 12 Dec 2019 and 15 May 2020

(N = 230 565)

SARS-CoV-2-positive patients in Korea
between 12 Dec 2019 and 15 May 2020

(N = 7077)

Patients who had a record of
mental disorders within 6 months
before the first SARS-CoV-2 test

(N = 33 653)

Patients who did not have a
record of mental disorders within

6 months before the first
SARS-CoV-2 test

(N = 196 912)

Patients who had a record of
mental disorders within

6 months before the first SARS-
CoV-2 test
(N = 928)

Patients who did not have a
record of mental disorders

within 6 months before the first
SARS-CoV-2 test

(N = 6149)

Matching with age, sex, and Charlson comorbidity index (1 :up to 4)

Patients who had a record of
mental disorders within

6 months before the first SARS-
CoV-2 test
(N = 734)

Patients who did not have a
record of mental disorders

within 6 months before the first
SARS-CoV-2 test

(N = 2817)

Patients who died (N = 27) or
experienced severe events

(N = 32)

Patients who died (N = 49) or
experienced severe events

(N = 98)

Matching with age, sex, and Charlson comorbidity index (1 :up to 4)

Patients who had a record of
mental disorders within 6 months
before the first SARS-CoV-2 test

(N = 24 558)

Patients who did not have a
record of mental disorders within

6 months before the first
SARS-CoV-2 test

(N = 97 966)

Patients with a positive test
for SARS-CoV-2

(N = 756)

Patients with a positive test
for SARS-CoV-2

(N = 2965)

Fig. 1 Flowchart of study population selection from Korea’s nationwide coronavirus disease 2019 (COVID-19) database from 1 December 2019
to 15 May 2020.

Matching, each individual with a mental or behavioural disorder was matched by age, gender and Charlson Comorbidity Index with up to four individuals without mental disorders;
SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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disease severity, and receive regular check-ups until they meet the
criteria for discharge. Therefore, underestimation of the number
of patients with confirmed COVID-19 and the number who died
would be trivial in this study. Furthermore, owing to the strict
patient management system in Korea, confounding effects by differ-
ences in access to medical facilities or support between patients with
and without mental disorders would be minor. People with mental
disorders may have different medical behaviours than those without
such disorders, which may cause a difference in medical access;
however, the difference would not exist in the study cohort since
all confirmed COVID-19 patients were placed in quarantine facil-
ities and managed by the government.

This study also had some limitations. First, covariates regarding
lifestyle (smoking status and alcohol consumption) and

socioeconomic status (education and income level) of participants
were not included in the analytic model. The National Health
Insurance database was constructed on the basis of claims data;
therefore, these variables were not available. Although unmeasured
confounders are associated with worse outcomes after SARS-CoV-2
infection, the results of the sensitivity analysis suggest that the
observed OR of 1.99 could be explained away only by an unmeas-
ured confounder associated with both mental disorder and death
that had a 3.39-fold risk ratio. Hence, our findings are robust
unless an unmeasured confounder of such magnitude exists.
Second, we identified severe events on the basis of diagnostic and
procedural codes, which were recorded for administrative purposes;
thus, there was potential for misclassification of outcomes.
However, a validation study comparing the claims database and

Table 1 Baseline characteristics of individuals with and without mental disorders who underwent tests for SARS-CoV-2 and those who were diagnosed
with COVID-19 after age, gender and Charlson Comorbidity Index matching

Characteristics

Individuals who underwent tests for
SARS-CoV-2 (n = 122 524)

Individuals who were diagnosed with
COVID-19 (n = 3551)

Withmental disorder
(n = 24 558)

Without mental
disorder

(n = 97 966) aSD

With mental
disorder
(n = 734)

Without mental
disorder
(n = 2817) aSD

Age, years: mean (s.d.) 54.9 (20.2) 54.7 (20.0) 0.01 56.3 (16.6) 55.4 (16.2) 0.06
Male, n (%) 11 232 (45.7) 44 818 (45.7) 0.00 308 (42.0) 1174 (41.7) 0.01
Residential district, n (%) 0.08 0.20

Metropolitan 6748 (27.5) 29 659 (30.3) 38 (5.2) 247 (8.8)
Urban 5350 (21.8) 22 066 (22.5) 49 (6.7) 286 (10.2)
Rural 12 460 (50.7) 46 241 (47.2) 647 (88.1) 2284 (81.1)

Hospital admission for COVID-19, n (%)a – – 719 (98) 2777 (98.6) 0.05
Charlson Comorbidity Index, mean (s.d.) 1.2 (1.5) 1.2 (1.8) 0.05 0.73 (1.1) 0.68 (1.1) 0.04

0 11 061 (45) 44 222 (45.1) 440 (59.9) 1742 (61.8)
1 5451 (22.2) 21 749 (22.2) 123 (16.8) 473 (16.8)
2 4120 (16.8) 16 393 (16.7) 119 (16.2) 428 (15.2)
3+ 3926 (16) 15 602 (15.9) 52 (7.1) 174 (6.2)

Comorbidities, n (%)b

Diabetes mellitus 4788 (19.5) 17 857 (18.2) 0.03 139 (18.9) 398 (14.1) 0.13
Hypertension 7532 (30.7) 28 216 (28.8) 0.04 210 (28.6) 704 (25) 0.08
Heart failure 865 (3.5) 4526 (4.6) 0.06 14 (1.9) 69 (2.4) 0.04
Stroke 1666 (6.8) 4916 (5) 0.08 36 (4.9) 99 (3.5) 0.07
Myocardial infarction 299 (1.2) 1259 (1.3) 0.01 1 (0.1) 24 (0.9) 0.10
Asthma 2698 (11) 9015 (9.2) 0.06 44 (6) 154 (5.5) 0.02
COPD 5684 (23.1) 20 973 (21.4) 0.04 112 (15.3) 381 (13.5) 0.05
Renal disease 1193 (4.9) 5105 (5.2) 0.02 4 (0.5) 25 (0.9) 0.04
Liver disease 3334 (13.6) 13 447 (13.7) 0.00 78 (10.6) 320 (11.4) 0.02
Cancer 2619 (10.7) 8143 (8.3) 0.08 36 (4.9) 105 (3.7) 0.06
Pneumonia 2186 (8.9) 14 415 (14.7) 0.18 21 (2.9) 150 (5.3) 0.13

Taking medications, n (%)b

ACE inhibitors 333 (1.4) 1481 (1.5) 0.01 10 (1.4) 33 (1.2) 0.02
Angiotensin II receptor blockers 6204 (25.3) 23 798 (24.3) 0.02 160 (21.8) 568 (20.2) 0.04
β-blockers 7909 (32.2) 14 273 (14.6) 0.43 201 (27.4) 275 (9.8) 0.47
Calcium channel blockers 6281 (25.6) 23 184 (23.7) 0.04 152 (20.7) 473 (16.8) 0.10
Thiazide diuretics 2354 (9.6) 7918 (8.1) 0.05 60 (8.2) 211 (7.5) 0.03
Anticoagulants 9278 (37.8) 30 982 (31.6) 0.13 183 (24.9) 571 (20.3) 0.11
Anticonvulsants 6782 (27.6) 12 647 (12.9) 0.37 162 (22.1) 196 (7) 0.44
Digoxin 263 (1.1) 1342 (1.4) 0.03 4 (0.5) 10 (0.4) 0.03
Insulin 1962 (8) 7695 (7.9) 0.01 36 (4.9) 59 (2.1) 0.15
Non-insulin glucose lowering agents 3950 (16.1) 15 950 (16.3) 0.01 127 (17.3) 363 (12.9) 0.12
NSAIDs 21 351 (86.9) 81 161 (82.8) 0.12 580 (79) 2278 (80.9) 0.05
Acetaminophen 18 896 (76.9) 67 658 (69.1) 0.18 510 (69.5) 1797 (63.8) 0.12
Narcotic analgesics 15 397 (62.7) 54 820 (56) 0.14 426 (58) 1506 (53.5) 0.09

Treatment for COVID-19a

Hydroxychloroquine – – 260 (35.4) 1013 (36) 0.01
Lopinavir/ritonavir – – 345 (47) 1287 (45.7) 0.03
Azithromycin – – 0 (0) 0 (0) 0.00
Glucocorticoid – – 52 (7.1) 180 (6.4) 0.03
Interferon beta – – 6 (0.8) 9 (0.3) 0.07

SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; COVID-19, coronavirus disease 2019; aSD, absolute standardised difference; COPD, chronic obstructive pulmonary disease;
ACE, angiotensin-converting enzyme inhibitors; NSAIDs, non-steroidal anti-inflammatory drugs.
a. Hospital admission and treatment for COVID-19 were assessed from the cohort entry date to the end of the study period.
b. Comorbidities and the use of medications were assessed for the year before the cohort entry date.
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Table 2 Risk of a positive test for SARS-CoV-2 and severe outcomes following COVID-19 in individuals with mental disorders compared with those
without mental disorders

Individuals, n Events, n Events,a %

Odds ratio

Crude (95% CI) Adjustedb (95% CI)

SARS-CoV-2-positive patients among individuals who received a SARS-CoV-2 test
Before matching

With mental disorder 33 653 928 2.76 0.88 (0.82–0.94) 0.99 (0.92–1.07)
Without mental disorder 196 921 6149 3.12 1.00 (ref.) 1.00 (ref.)

After matchingc

With mental disorder 24 558 756 3.08 1.02 (0.94–1.11) 0.95 (0.87–1.04)
Without mental disorder 97 966 2965 3.03 1.00 (ref.) 1.00 (ref.)

Patients who experienced severe outcomes following COVID-19
Before matching

Death (primary)
With mental disorder 928 56 6.03 7.12 (4.87–10.39) 3.93 (2.57–6.03)
Without mental disorder 6149 55 0.89 1.00 (ref.) 1.00 (ref.)

Severe eventsd (secondary)
With mental disorder 928 44 4.74 2.31 (1.63–3.27) 1.47 (0.99–2.19)
Without mental disorder 6149 130 2.11 1.00 (ref.) 1.00 (ref.)

After matchingc

Death (primary)
With mental disorder 734 27 3.68 1.94 (1.17–3.21) 1.99 (1.15–3.43)
Without mental disorder 2817 49 1.74 1.00 (ref.) 1.00 (ref.)

Severe eventsd (secondary)
With mental disorder 734 32 4.36 1.27 (0.84–1.93) 1.15 (0.73–1.82)
Without mental disorder 2817 98 3.48 1.00 (ref.) 1.00 (ref.)

SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; COVID-19, coronavirus disease 2019; ref. reference.
a. Number of events/number of individuals ×100.
b. Adjusted for type of insurance, residential area, comorbidities and the use of medications.
c. The cohort matched by age, gender and Charlson Comorbidity Index.
d. Defined as intensive care unit (ICU) admission, use of mechanical ventilation and acute respiratory distress syndrome.

SARS-CoV-2-positive patients among those who received a SARS-CoV-2 test

Patients experienced severe outcomes following COVID-19 among confirmed patients

Two categories of mental disorders

Two categories of mental disorders

Recent use of antipsychoticc

Schizophrenia-related disorders (F20–F29)b

Mood disorders (F30–F39)

Schizophrenia-related disorders (F20–F29)b

Yes

Yes

No

No

Recent use of antipsychoticc

171/2252 7.6 286/8982

1393/43 968285/11 017 2.6

3.2

3.2

210/6343 3.3 807/25 290
3.0

3.2
3.02158/172 676546/18 215

Death

Death

Death

Death

Mood disorders (F30–F39)

Severe eventsd

Severe eventsd

Severe eventsd

Severe eventsd

6/159 3.8 6/628

6.3

4.4

4.4

1.0

3.0

1.5

3.9

19/628

16/1060

41/1060

10/159

12/273

12/273

11/192 16/739
25/739

33/2078
73/2078

(1.14–1.99)

(0.66–0.88)

(0.74–1.08)
(0.88–1.08)

(0.36–14.03)

(0.37–4.37)

(0.96–5.66)

(0.32–1.58)

(0.88–6.51)
(0.70–4.05)

(0.83–3.07)
(0.45–1.39)
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Fig. 2 Forest plot summarising the results of subgroup analyses by two categories ofmental disorder and the recent use of antipsychotics after
age, gender and Charlson Comorbidity Index matching.

SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; COVID-19, coronavirus disease 2019.
a. The risks of a positive test for SARS-CoV-2were adjusted for the type of insurance, residential area, comorbidities and the use ofmedications. The risks of death and severe events
were adjusted for the type of insurance, a medical history of diabetes and pneumonia, and use of beta-blockers and anticonvulsants.
b. Schizophrenia, schizotypal and delusional disorders.
c. Antipsychotic use within 30 days prior to a first SARS-CoV-2 test.
d. Defined as intensive care unit (ICU) admission, use of mechanical ventilation and acute respiratory distress syndrome.
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in-patients’ hospital medical records reported that the overall agree-
ment of diagnosis was 82.0%.25 Procedural codes that are directly
related to payment from National Health Insurance are also likely
to be highly valid. Third, the risk of SARS-CoV-2 infection might
be biased owing to the different probabilities of receiving the test
between populations with and without mental disorders. If people
with mental disorders were tested more in the absence of any symp-
toms of COVID-19, for preventive purposes, the risk of SARS-CoV-
2 infectionmay be underestimated. However, it is unlikely that these
people would have been included in our study because only people
who had an epidemiological link or showed clinical symptoms of
COVID-19 could receive a free test for SARS-CoV-2, covered by
National Health Insurance in Korea. The percentage of people
with mental disorders among people who received a test for
SARS-CoV-2 was higher (14.6%) than among the general popula-
tion in 2019 (6.5%, calculated using national statistics on the
number of people who have records of mental and behavioural dis-
orders from the Healthcare Bigdata Hub website of the HIRA).
However, this may be due to several outbreaks of cluster infection
at nursing homes or psychiatric hospitals, rather than these
people being tested more commonly for preventive purposes.
Last, although we utilised a database covering overall COVID-19
patients in Korea, the number of patients with mental disorders
was not sufficient to evaluate the risk of death and severe events
by subgroup analysis based on more subdivided disorder types,
such as depression, anxiety and dementia. Further studies are
needed to determine whether people with particular mental disor-
ders have a higher risk of SARS-CoV-2 infection and severe
COVID-19.

Implications

Although we found no association between overall mental disorders
and the risk of SARS-CoV-2 infection among individuals who were
tested, the risk was significantly higher in people with schizophre-
nia-related disorders than in those without mental disorders. Our
results also suggest that mental disorders are likely associated with
an increased risk of death following COVID-19. Psychiatrists
should therefore inform patients and their caregivers about the
risk of SARS-CoV-2 infection and guide them to comply with pre-
ventive measures. Furthermore, clinicians and healthcare policy
makers need to paymore attention to patients withmental disorders
during the COVID-19 pandemic and establish preventive strategies
for them.
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The Sorrows of Young Werther: that which must not be read

Dori Zosmer

In 1774, and over roughly 6 weeks of intensive writing, the 24-year-old JohannWolfgang von Goethe published his semi-auto-
biographical book The Sorrows of Young Werther. It was an immediate success, arguably one of the first ‘bestsellers’, was
hailed by Napoleon Bonaparte and even led to merchandise such as Werther-themed perfume.

The book was an important part of the German proto-Romantic literary movement known as Sturm und Drang, often trans-
lated as Storm and Stress. It is presented as a collection of letters written by Werther, a young artist, to his friend Wilhelm.
Werther falls hopelessly in love with Charlotte, but she is already engaged to Albert and does not requite his love. Although
the three become friends, Werther remains infatuated and becomes imprisoned in the ensuing love triangle. Eventually and
after seeing no alternative, he borrows Albert’s pistols and at midnight on Christmas Eve, shoots himself in the head. He dies
an agonising 12 hours later.

While for Goethe the writing of this novel was cathartic, for his readers it led to alarming consequences. It is reputed that after
reading the book, youngmen started taking their lives in a similar manner toWerther, wearing similar clothing and using simi-
lar pistols. A copy of the book was often found on their person. There is controversy about the details and numbers, but there
was enough fear of contagion that the book was banned in countries such as Denmark and Italy. In the 1970s, researcher
David Phillips coined the term ‘Werther effect’ to describe the phenomenon of copycat suicides, whereby publicised suicides
are followed by spikes in suicides in the general population.

Goethe’s still accessible book opens a plethora of ethical, psychoanalytic and philosophical discussion. The later-coined
Werther effect gives pause for thought on how best to approach suicide prevention campaigns, and the ethical guidelines
of media coverage. Indeed, through increasing knowledgewe try to negotiate the see-saw, on one side inadvertently increas-
ing suicide rates and on the other, like J.K. Rowling’s infamous villain Voldemort, having a fear of mentioning it.
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