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Demographic and Clinical Factors Related to Severe COVID-19
Infection and Mortality in Patients With Schizophrenia
Okan Ekinci, MD and Aslı Erkan Ekinci, MD
Abstract: We aimed to explore the prevalence and determinants of severe
COVID-19 disease and mortality in patients with schizophrenia in this study.
We conducted a retrospective observational study of 1620 patients with schizo-
phrenia. Of the 1620 patients, 52 (3.2%) tested positive for SARS-CoV-19.
Among SARS-CoV-2–positive patients, 40 patients were hospitalized, and 17 pa-
tients required intensive care unit admission due to COVID-19 (76.9% and
32.7%, respectively). Severe COVID-19 disease was noted in 17 patients
(32.7%) requiring intubation. In the logistic regression analysis, antipsychotic
dose, and comorbidity score were independently associated with a greater risk
of severe COVID-19 disease in patients with schizophrenia. Our study suggests
that factors such as age, sex, comorbidities, and a daily antipsychotic dose may
have effects on the poor outcome of SARS-CoV-2 disease in schizophrenia pa-
tients. In addition, the current findings propose that mortality may be associated
with an older age, comorbidity score, and a longer duration of psychiatric disease
among the SARS-CoV-2–positive patients with schizophrenia. However, the
findings of our study should be verified in prospective and larger sample studies.
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A ccording to the World Health Organization, coronavirus disease
(COVID-19) has affected approximately 180,000,000 people

worldwide and has resulted in approximately 4,000,000 deaths (World
Health Organization, 2021a). This infectious disease may be asymptom-
atic but may also cause death, especially in older patients and patients
with other medical comorbidities. Recently, new variants of the virus
have become more infectious, but the lethality of the disease has not
changed (Sakurai et al., 2020; Zhang et al., 2020). Many factors have
been suggested to be related to the mortality and the poor prognosis of
COVID-19. Obesity, male sex, and comorbidities, including chronic pul-
monary disease (CPD), diabetes mellitus, hypertension, and older age,
have been reported to be the main determinants of the mortality and poor
prognosis in patients with COVID-19 (Nanda et al., 2021). However,
factors that predispose patients to high mortality rates and severe out-
comes related to COVID-19 are poorly understood, especially in special
patient populations such as patients with schizophrenia.

Schizophrenia is a debilitating and chronic mental disorder that
has a prevalence of approximately 1%. Recently, it has been suggested
that patients with schizophrenia may be considered a high-risk popula-
tion for COVID-19 because these patients have some clinical and de-
mographic features that may make themmore predisposed to infectious
diseases (Fond et al., 2021a; Kozloff et al., 2020; Taquet et al., 2021).
Patients with schizophrenia have high rates of comorbidities, such as
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hypertension, diabetes mellitus, and CPD, which are important predis-
posing factors for severe COVID-19 infection (Carney et al., 2006).
Therefore, these factors are likely related to the mortality and poor prog-
nosis in patients with schizophrenia who are infected by SARS-CoV-2.
On the other hand, the limited access to medical care, poor hygiene, a
poor insight into somatic symptoms, stigmatization, and a higher
smoking rate may make these patients predisposed to a higher mortality
andmore severe COVID-19 disease (Kozloff et al., 2020). Beyond these
factors, patients with schizophrenia may be more susceptible to severe
COVID-19 disease and a higher mortality due to psychiatric drug treat-
ment (Nemani et al., 2021a).

To our knowledge, few studies have examined the prevalence
and prognosis of COVID-19 in patients with schizophrenia. Fond et al.
(2021b) carried out a case-control study of patients, which included
hospitalized COVID-19 patients. They found that schizophreniawas as-
sociated with an increase in mortality after adjusting for age, sex,
smoking status, obesity, and comorbidities, which are well-known risk
factors for mortality in COVID-19. However, the study had a sample
which was composed of only inpatients with COVID-19 (Fond et al.,
2021b). Another study reported a relationship between schizophrenia and
an increased COVID-19 mortality compared with controls, which was
not associated with sociodemographic and medical factors. This study
had a large sample size and included both inpatients and outpatients with
schizophrenia (Tzur Bitan et al., 2021). Nemani et al. (2021a) reported that
patients with schizophrenia spectrum diagnoses were at significantly in-
creased risk of mortality after controlling for demographic andmedical risk
factors. Subsequently, a follow-up study by Nemani et al. (2021b) did not
find an association between antipsychotic use and mortality. In the context
of the relationship between antipsychotic use and COVID-19, a recent
study reported that receiving clozapine treatment was associated with in-
creased risk of COVID-19 infection, compared with receiving any other
type of antipsychotic treatment. However, this study did not evaluate the re-
lationship between mortality and antipsychotic use (Govind et al., 2021).

The relationships among schizophrenia, the determinant factors of
severe COVID-19, and mortality remain to be examined. We aimed to ex-
plore the prevalence of COVID-19 in patients with schizophrenia and to in-
vestigate possible risk factors for severe COVID-19 infection andmortality
in terms of antipsychotic drug use as well as the clinical and demographic
features among patients with schizophrenia. We hypothesized that patients
with schizophreniawould have higher SARS-CoV-2–positive rates, as well
as higher rates of severe infection and mortality, and that some demo-
graphic and clinical features and antipsychotic drug use would be related
to severe COVID-19 infection andmortality in patients with schizophrenia.
METHODS
This was a retrospective observational study. The study sample

was composed of patients with schizophrenia admitted to our psychia-
try outpatient and inpatient clinics and the Community Mental Health
Centre (CMHC) at the Uşak Education and Research Hospital in Uşak,
Turkey, from September 2019 toMarch 2020. The Uşak Education and
Research Hospital is a tertiary hospital located in Uşak that has a pop-
ulation of approximately 400,000. This hospital is the only hospital in
the Uşak province that provides psychiatric care, so it is possible to
say that it is a hospital that obtains the majority of the data related to
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the treatment and follow-up of most psychiatric patients living in this
city. Therefore, a good generalizability of the data is expected.

The study was conducted according to the ethical principles of
the Declaration of Helsinki and was approved by the Ethics Commission
of Uşak University (decision number: 07-04-2021/14).We included indi-
viduals who met the following inclusion criteria: having one of the ICD-
10 codes for schizophrenia (code F20); taking regular antipsychotic med-
ication between September 1, 2019, and March 10, 2020; and having no
comorbidities related to mental retardation, epilepsy, brain injuries, or
cognitive disorders. This date was selected because it was before
March 11, 2020, the date of the first diagnosed case of COVID-19 in
Turkey; therefore, the risk of reverse causation was ruled out.

Initially, we reviewed the charts of 1902 patients with schizophre-
nia, 72 of themwere excluded from the study due to not being prescribed
antipsychotic medications. Subsequently, the charts of 1830 patients with
schizophrenia who had a regular follow-up at the outpatient and inpatient
clinics and were receiving any type of antipsychotic treatment during the
chosen period for the studywere reviewed for the inclusion and exclusion
to the present study. We excluded 150 patients because of comorbidities,
including mental retardation, brain injury, and/or epilepsy, and 60 pa-
tients were excluded due to lack of required information for the analy-
sis. During the time, of all patients admitted to the psychiatry outpatient
and inpatient clinics and the CMHC, 1620 patients met the inclusion
criteria of individuals with an ICD-10 diagnosis of schizophrenia (F20)
who were on antipsychotic medication.

Clinical (duration of disease, age at illness onset, suicidality,
drug status, comorbid mental disease) and demographic variables (age,
sex, smoking, socioeconomic class, occupation, place of residence) were
collected through a review of the digital outpatient charts, inpatient files,
and nurse observation charts. The number of hospitalizations refers to ad-
missions for psychiatric illnesses during the chosen period for the study.
Length of stay at psychiatry services refers to the cumulative days of hos-
pitalization in a psychiatry inpatient clinic within the specified time.

Patients were also retrospectively followed from March 11, 2020,
until the end of the observation period (May 4, 2021) for COVID-19 sta-
tus and disease course.We carefully reviewed the patient's digital medical
records, detailed discharge summaries, intensive care unit (ICU) clinician
notes, and mortality forms to obtain information on the COVID-19 status
and disease course. Testing included real-time reverse transcriptase-
polymerase chain reaction (RT-PCR) assays of nasopharyngeal and/or
oropharyngeal samples. The results were classified as positive if any test
result was positive for SARS-CoV-2 RNA or negative if all test results
were negative. The results of COVID-19 RT-PCR testing were also ob-
tained from the e-Nabız (Turkish Health Record System). The main
outcomes of the confirmed COVID-19 cases through positive RT-
PCR results were as follows: 1) only outpatient care; 2) hospitalization;
3) ICU admission (mechanical ventilation required vs. nonrequired pa-
tients); and 4) death. A COVID-19 infection was defined as “severe” if
the patient required mechanical ventilation.

The study also used a retrospective, cross-sectional study of pa-
tient records to obtain the following variables, which were being evalu-
ated as risk factors for a poor COVID-19 prognosis: smoking, body
mass index (BMI), and comorbid medical diseases such as diabetes, hy-
pertension, CPD, and cardiovascular disease. The Charlson Comorbidity
Index (CCI) was used as a measure of the total comorbidity burden
(Bannay et al., 2016). One of the authors (O.E.) reviewed charts to assess
the COVID-19 status and the demographic and clinical characteristics of
the patients. The other investigator (A.E.) assessed only the status of an-
tipsychotic drug use in the patients to prevent bias. The antipsychotic
drugs prescribed were divided into three categories as follows: 1) first-
generation antipsychotics (FGAs); 2) second-generation antipsychotics
(SGAs); and 3) the combination of SGA and FGA drugs. We obtained
information about antipsychotics taken by the patients from their elec-
tronic follow-up charts and confirmed these drugs and their daily dosages
by the E-Reçete system (Turkish Drug Prescription and Record System).
258 www.jonmd.com
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The last antipsychotic drugs taken and the last dosage taken by the pa-
tients before the date of the COVID-19 diagnosis were recorded and
used in the analysis. The daily doses of all antipsychotic drugs were
converted to a chlorpromazine equivalent (CPZE) dose (expressed as
milligrams of chlorpromazine) (Atkins et al., 1997; Woods, 2003). If
a patient was taking more than one antipsychotic from the same group
(SGA or FGA), they were classified in that group, whereas if they were
taking more than one antipsychotic from a different group, they were
classified as combined use (SGA + FGA). The total daily dose was cal-
culated by summing of CPZE doses of all antipsychotics taken by the
patients, regardless of the type of AP.

Statistical Analysis
SPSS 23.0 (SPSS Inc) statistical package program was used to

analyze the variables. Descriptive variables are presented as frequencies
and percentages, and continuous data are presented as the mean ± stan-
dard deviation. The Shapiro-Wilk test for normality was used to check
the distribution of the continuous data. Pearson's chi-square test or
Fisher's exact test was performed to compare differences for the cate-
gorical variables between the patients who were COVID positive and
those whowere COVID negative. T-test was used to compare the differ-
ences in the continuous variables between the groups (patients who
were COVID positive vs. those whowere negative, patients with severe
COVID-19 vs. those with nonsevere, and deceased vs. nondeceased pa-
tients). A Pearson or a Spearman correlation analysis was used to ex-
plore the associations among the length of stay in the ICU, length of stay
at the COVID-19 inpatient clinic, and the numeric variables. Logistic
regression analysis was used to assess the effects of the clinical and de-
mographic factors and the antipsychotic drug type and dosage on the
presence of severe COVID-19 disease and SARS-CoV-2 seropositivity
as dependent variables. We did not perform a logistic regression analy-
sis to assess the effects of clinical and demographic variables on mortal-
ity due to the small sample size of deceased patients in the present
study. The results from the regression are reported as odds ratios with
95% confidence intervals.

We used the Bonferroni correction to control the type 1 error for
multiple comparisons in univariate analyses.We divided p = 0.05 by the
number of comparisons (n = 8) to get the Bonferroni critical value,
p < 0.00625 to be significant (Simes, 1986). For all demographic data
and clinical characteristics, each variable that showed and/or reached
statistical significancewith p< 0.00625 between the groups in the univar-
iate analysis was entered into the logistic regressionmodel for analysis. In
addition, we detected multicollinearity by using a metric known as the
variance inflation factor (VIF), which measures the correlation and
strength of correlation between the predictor variables in a regression
model. None of the VIF values for the predictor variables in our regres-
sion analyses are greater than 4, which indicates that multicollinearity
will not be a problem in the regression model (Pan and Jackson, 2008).

RESULTS
A total of 1620 patients with schizophrenia were included in the

analyses. The mean age of the patients was 46.47 ± 10.75 years, and
males accounted for 59.1% of the cohort. Of the 1620 patients, 52
(3.2%) were SARS-CoV-2 positive. The rate of FGA + SGA use was
higher in the SARS-CoV-2-positive patients, whereas SGAs were the
most commonly used antipsychotics in both the SARS-CoV-2–
positive and SARS-CoV-2–negative patients. Table 1 presents the so-
ciodemographic and clinical characteristics of the study participants
based on the SARS-CoV-2 serological status (Table 1). A logistic re-
gression analysis showed that CPZE dose of AP, CCI scores, being mar-
ried, and smoking were independently associated with a greater risk of
SARS-CoV-2 seropositivity in patients with schizophrenia. Because
one outcome measure was tested against 12 hypothesized predictors,
a Bonferroni-adjusted significance level of 0.00416 (0.05/12) was
© 2022 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 1. Sociodemographic and Clinical Features of Patients With Schizophrenia According to SARS-CoV-2 Status

SARS-CoV-2 Status

Negative (n = 1568) Positive (n = 52)

Mean SD Mean SD Statistic p

Age 46.69 10.65 39.59 11.46 t = 4.71, df = 1618 <0.001
No. hospitalizations 1.40 1.54 2.88 2.50 t = −6.63, df = 53.95 <0.001
Duration of disease 18.51 7.70 13.61 8.89 t = 4.48, df = 1618 <0.001
BMI 25.47 2.19 26.75 2.25 t = −4.11, df = 1618 <0.001
Age at illness onset 28.18 6.62 25.98 4.58 t = 2.38, df = 1618 0.017
No. psychiatric admission 4.05 1.72 6.05 3.07 t = −7.97, df = 1618 <0.001
Charlson Comorbidity Index 0.42 0.94 0.7308 1.10463 t = −2.31, df = 1618 0.021
CPZE dose of antipsychotic 349.6269 199.97520 592.30 270.32 t = −6.41, df = 52.86 <0.001

n (%) n (%)
Sex
Female 629 (40.1%) 25 (48.1%) χ2 = 1.324, df = 1 0.254
Male 939 (59.9%) 27 (51.9%)

Type of Antipsychotic
FGA 162 (10.3%) 4 (7.7%) χ2 = 38.49, df = 2 <0.001
SGA 1240 (79.1%) 28 (53.8%)
Combined (FGA + SGA) 166 (10.6%) 20 (38.5%)

Education level
No education 348 (22.2%) 3 (5.8%) χ2 = 9.87, df = 2 0.07
First level 983 (62.7%) 43 (82.7%)
High level 237 (15.1%) 6 (11.5%)

Working status
No work 984 (62.8%) 42 (80.8%) χ2 = 12.74, df = 3 0.0065
Officer 237 (15.1%) 6 (11.5%)
Worker 77 (4.9%) 4 (7.7%)
Housewife 270 (17.2%) 0 (0.0%)

Marriage status
Single 924 (58.9%) 48 (92.3%) χ2 = 23.36, df = 1 <0.001
Married 644 (41.1%) 4 (7.7%)

Smoking
No 433 (27.6%) 26 (50.0%) χ2 = 12.42, df = 1 0.001
Yes 1135 (72.4%) 26 (50.0%)

Suicide
No 1344 (85.7%) 33 (63.5%) χ2 = 19.54, df = 1 0.007
Yes 224 (14.3%) 19 (36.5%)

Place of residence
Rural 444 (28.3%) 42 (80.8%) χ2 = 65.94, df = 1 <0.001
Urban 1124 (71.7%) 10 (19.2%)
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calculated to account for the increased possibility of type I error in the
logistic regression analysis (Table 2).

Among the SARS-CoV-2–positive patients, 40 patients were
hospitalized, and 17 patients required ICU admission due to COVID-
19 (76.9% and 32.7%, respectively). All patients that were admitted
to the ICU required mechanical ventilation. Therefore, severe
COVID-19 disease was noted in 17 patients (32.7%) requiring intuba-
tion. Death occurred in 7 patients (13.5%). Table 3 presents the clinical
characteristics of the study participants based on positive SARS-CoV-2
test results (Table 3).

Patients with severe COVID-19 and schizophrenia had a signif-
icantly higher BMI, CCI score, and CPZE antipsychotic dose than
those with nonsevere COVID-19 (27.42 ± 2.09 vs. 25.35 ± 1.93,
t = −3.43, p = 0.001; 1.29 ± 1.68 vs. 0.45 ± 0.50, t = −2.719,
p = 0.002; and 697.14 ± 229.43 vs. 376.47 ± 218.03, t = −4.803,
© 2022 Wolters Kluwer Health, Inc. All rights reserved.
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p < 0.001, respectively). Patients with severe COVID-19 and schizo-
phrenia were older than those with nonsevere COVID-19; when com-
pared with patients with nonsevere COVID-19, the patients with severe
COVID-19were also predominantly male and had a higher rate of FGA
use. A logistic regression analysis showed that age, male sex, CPZE an-
tipsychotic dose, and CCI scores were independently associated with a
greater risk of severe COVID-19 disease in patients with schizophrenia.
Because one outcome measure was tested against six hypothesized pre-
dictors, a Bonferroni-adjusted significance level of 0.00833 (0.05/6)
was calculated to account for the increased possibility of type I error
in the logistic regression analysis (Table 4).

Seventeen Pearson correlation tests among length of stay in the
ICU, length of stay in COVID-19 inpatient clinic, and other variables
were performed and tested against a Bonferroni-adjusted p level of
0.00294 (0.05/17). In this analysis, we found that length of stay in the
www.jonmd.com 259
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TABLE 2. Predictors of COVID-19 Seropositivity Among Patients With Schizophrenia

B SE Wald df Sig. Exp(B)

95% CI for Exp(B)

Lower Upper

Type of antipsychotic
FGA use (reference category) 1.428 2 0.490
SGA use 0.262 0.528 0.246 1 0.620 1.299 0.462 3.657
Combined (FGA + SGA) use 0.353 0.375 0.883 1 0.347 1.423 0.682 2.970

Sex −0.365 0.405 0.812 1 0.368 0.695 0.314 1.535
BMI 0.048 0.103 0.213 1 0.644 1.049 0.856 1.285
Age −0.040 0.017 5.542 1 0.019 0.961 0.929 0.993
Comorbidity index 0.824 0.192 18.492 1 0.000a 2.280 1.566 3.320
CPZE dose of AP 0.005 0.001 45.663 1 0.000a 1.005 1.004 1.007
Place of residence 0.547 0.302 3.279 1 0.070 1.728 0.956 3.125
Marriage status 2.173 0.568 14.617 1 0.000a 1.114 1.037 1.347
Smoking −1.206 0.321 14.108 1 0.000a 0.299 0.160 0.562
No. psychiatric hospitalizations 0.149 0.086 2.995 1 0.084 1.161 0.980 1.375
No. psychiatric outpatient admissions 0.189 0.083 5.198 1 0.023 1.209 1.027 1.422
Duration of psychiatric disease −0.003 0.056 0.003 1 0.955 0.997 0.894 1.112

aSignificant after Bonferroni correction ( p < 0.00416).

TABLE 3. Clinical Features of SARS-CoV-2 Positive Patients With
Schizophrenia

n (%)

Hospitalization requirement 40 (76.9%)
Intensive care unit requirement 17 (32.7%)
COVID-19 symptoms Anosmia 17 (32.7%)

Respiratory symptoms 52 (100%)
GIS symptoms 29 (55.8%)
General symptoms 42 (80.8%)

Ekinci and Erkan Ekinci The Journal of Nervous and Mental Disease • Volume 210, Number 4, April 2022
ICU due to COVID-19 was positively and significantly related to age
and significantly and negatively related to BMI, number of psychiatric
admissions, length of stay for psychiatry services, CPZE dose of AP,
and number of psychiatric hospitalizations. Table 5 presents the corre-
lation coefficients among length of stay in the ICU, length of stay in
the inpatient clinic, and clinical variables among patients with schizo-
phrenia and COVID-19 (Table 5).

When the demographic variables and mortality among the study
population were considered, the data showed that all of the deceased pa-
tients were male. The mean age of the deceased patients was signifi-
cantly higher than that of the nondeceased patients (57.71 ± 2.41 vs.
36.77 ± 9.55, t = −5.72, df = 50, p < 0.001). Deceased patients were pre-
dominantly living in urban areas (57.1%). There was no significant dif-
ference between the deceased and nondeceased patients in terms of type
and daily dose of antipsychotic drug use (χ2 = 2.25, df = 2, p = 0.341
and t = −0.378, df = 50, p = 0.71, respectively). The deceased patients
had a significantly higher duration of psychiatric disease than the recov-
ered patients (35.7143 ± 1.60357 vs. 24.4667 ± 2.56373, t = −2.86,
df = 50, p = 0.006). On the other hand, the deceased patients had higher
CCI scores than the nondeceased participants (3.14 ± 0.89 vs.
0.35 ± 0.48, t = −12.45, df = 50, p < 0.001). Among the deceased pa-
tients, the most prevalent comorbid diseases were diabetes mellitus,
CPD, and hypertension (85.7%, 85.7%, and 42.9%, respectively).
Mortality rate 7 (13.5%)
Length of stay at COVID-19
service (n = 40), d

Mean ± SD 8.57 ± 6.28

Length of stay at ICU
(n = 17), d

Mean ± SD 16.36 ± 11.17

Comorbid diseases Congestive heart failure 1 (1.9%)
Cerebrovascular disease 2 (3.8)
Hemiplegia 1 (1.9%)
CPD 12 (23.1%)
Connective tissue disease 2 (3.8%)
Peptic ulcer 1 (1.9%)
Mild liver disease 2 (3.8%)
Diabetes mellitus 16 (30.8%)
Hypertension 13 (25%)
DISCUSSION
This retrospective study reported the prevalence of COVID-19

infection and identified the demographic and clinical variables related
to severe COVID-19 and mortality due to COVID-19 in patients with
schizophrenia. The prevalence of COVID-19was 3.3% among the stud-
ied patients with schizophrenia. In particular, comorbidity score, and
daily antipsychotic dose were significant determinants of severe
COVID-19 disease, whereas mortality was associated with an older
age, comorbidity score, and a longer duration of psychiatric disease
among the SARS-CoV-2–positive patients with schizophrenia.

According to theWHO data, the positivity rate of SARS-CoV-2 in
the general population in Turkey is currently approximately 6% (World
Health Organization, 2021b). In our study, we found a SARS-CoV-2 pos-
itivity rate (3.3%) that was less than the frequency in the general population,
260 www.jonmd.com
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which is contrary to our initial hypothesis. In some previous studies, it
has been reported that SARS-CoV-2 positivity is low in schizophrenia
patients, contrary to what is expected for schizophrenia, which is simi-
lar to the current findings. It has been suggested that this low frequency
may be related to these patients' social isolation because these patients
tend to stay away from close contact with family members (Fond et al.,
2021b; Tzur Bitan et al., 2021). On the other hand, there may be other
factors that protect this group of patients from SARS-CoV-2 transmis-
sion. Our study found that SARS-CoV-2–positive patients used com-
bined antipsychotics (SGA + FGA) with a higher frequency, were
© 2022 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 4. Predictors of Severe COVID-19 Among Patients With Schizophrenia

B SE Wald df Sig. Exp(B)

95% CI for Exp(B)

Lower Upper

Sex 4.511 2.138 4.452 1 0.035 9.105 1.378 60.14
Age 0.090 0.043 4.350 1 0.037 1.094 1.005 1.190
Type of antipsychotic
FGA use (reference category) 3.348 2 0.187
SGA use −0.602 1.855 0.105 1 0.746 0.548 0.014 2.077
FGA + SGA use 2.983 1.698 3.085 1 0.079 1.974 0.708 5.558

BMI −0.233 0.260 0.800 1 0.371 0.792 0.476 1.319
Comorbidity index 0.318 0.092 11.957 1 0.001a 1.375 1.148 1.647
CPZE dose of AP 0.012 0.004 10.416 1 0.001a 1.989 1.982 1.995

aSignificant after Bonferroni correction ( p < 0.00833).

TABLE 5. Correlation Coefficients Between Length of Stay at ICU
and COVID-19 Inpatient Clinics and Clinical and Demographic
Variables

Length of Stay
COVID-19

Inpatient Clinic
Length of Stay at
COVID-19 ICU

Age 0.547a 0.542a

No. psychiatric hospitalizations −0.487a −0.726a

Duration of psychiatric disease 0.434a 0.328*
BMI −0.397a −0.465a

No. psychiatric admissions −0.458a −0.497a

Length of stay at psychiatry services −0.489a −0.580a

Charlson Comorbidity Index 0.333* 0.339*
CPZE dose of AP −0.336* −0.548a

*p < 0.05.
aSignificant after Bonferroni correction ( p < 0.00294).
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exposed to higher daily antipsychotic doses, and more frequently lived
in the rural area. An earlier study also reported that patients with schizo-
phrenia taking clozapine more frequently contracted SARS-CoV-2 than
those using other antipsychotics (Govind et al., 2021). Therefore,
whether such factors play a protective or predisposing role during the
transmission of the virus is a matter that needs to be further investigated
among schizophrenia patients.

The COVID-19–infected patients of schizophrenia were younger
than those who were not infected, but once they were infected, older
age was related toworse outcomes. This finding may be related to the in-
creased social isolation in older patients with schizophrenia. Social isola-
tion may cause a lower infection rate by reducing the risk of exposure to
SARS-CoV-2 in these patients. Specific groups at greater risk of social
isolation include older people who are socially excluded and patients
with a severe mental disorder. The COVID-19 pandemic is also increas-
ing the number of older adults who are socially isolated (Plagg et al.,
2020; Stain et al., 2012; Wu, 2020). Another predictor of SARS-CoV-2
positivity among individuals with schizophrenia was being married in
the current study. Single patients may have been less likely infected be-
cause family members are considered to be one of the main routes of
COVID-19 transmission (Liu et al., 2020; Rajmil, 2020).

We found an inverse relationship between smoking and SARS-
CoV-2 infection. A number of studies have found a low rate of smoking
among COVID-19 patients, leading researchers to conclude that
smoking may be a protective factor against SARS-CoV-2 infection
(Guan et al., 2020; Miyara et al., 2020). However, this interesting find-
ing may be related to the use of hospital data, which has been suggested
not to be suitable for determining the risk of SARS-CoV-2 infection
among smokers due to its cross-sectional nature (i.e., determining risk
factor and disease at the same time) (van Westen-Lagerweij et al., 2021).

As expected, the course of the disease was more serious in pa-
tients with schizophrenia, and the death rate was also higher in the cur-
rent study than that in the general population. This finding is also sup-
ported by earlier studies (Fond et al., 2021b; Tzur Bitan et al., 2021). In
previous studies, it has been reported that having a diagnosis of schizo-
phrenia itself is associated with death related to COVID-19, even after
adjusting for confounding factors (Fond et al., 2021a; Nemani et al.,
2021a; Tzur Bitan et al., 2021). We found in our study here that age,
male sex, and the presence of comorbid diseases were associated with
severe SARS-CoV-2 disease, and these are factors that are reported to
be associated with a poor prognosis for COVID-19 in all patients, with
and without a psychiatric disorder (Ji et al., 2020; Nasiri et al., 2020;
Yang et al., 2020). Advanced age and male sex in psychiatric disorders
have also been associated with mortality and intensive care hospitaliza-
tion in COVID-19 patients (Wang et al., 2021). There are few publica-
tions on the fact that the presence of comorbid medical diseases in
© 2022 Wolters Kluwer Health, Inc. All rights reserved.
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schizophrenia worsens the course of COVID-19 (Fond et al., 2021b;
Lee et al., 2020; Nemani et al., 2021a; Wang et al., 2021). In our study,
it was also found that the rates of comorbid medical diseases, especially
diabetes mellitus, CPD, and hypertension, were higher in patients with
severe COVID-19 and schizophrenia than in nonsevere patients.

Another remarkable finding of our study was the relationship be-
tween the doses of antipsychotic drugs used by patients and the severity
of COVID-19. The antipsychotic drug type (FGA, SGA, or
FGA + SGA) used by the patients was not associated with the severe
COVID-19 disease. On the other hand, neither the antipsychotic type
nor the dose was associated with mortality due to COVID-19 in our
study. This finding is consistent with the follow-up study by Nemani
et al. (2021b). However, patients with schizophrenia who died due to
COVID-19 had a significantly higher duration of psychiatric disease
compared with the nondeceased patients. This finding may reflect the
decreased immunity secondary to increased inflammation and cortisol
levels in patients with schizophrenia with a longer duration of psychiat-
ric disease (Dahan et al., 2018; Ritsner et al., 2004; Szymona et al.,
2017). However, it is important to note that the univariate analyses of
factors associatedwith COVID-19mortalitymay not have had adequate
power to detect any associations given the low number of deaths related
to COVID-19 in the present study. Therefore, these analyses are very
preliminary and also likely lacking generalizability.

To our knowledge, there is only one study that examined the as-
sociation of an infection of SARS-CoV-2 with antipsychotic drugs in
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patients with schizophrenia. In this study, it was reported that patients
taking clozapine had an increased risk of contracting COVID-19 com-
pared with patients using other antipsychotics (Govind et al., 2021). In
our study, we found that the daily dose of antipsychotic drugs was asso-
ciated with severe COVID-19, regardless of the type of antipsychotic
taken by the patient. It is reported that both FGA and SGA drugs can
lead to immune dysfunction, a predisposition to thromboembolic
events, and pneumonia in patients with schizophrenia (Papola et al., 2019;
Zhang et al., 2011). Antipsychotics may cause a severe SARS-CoV-2 infec-
tion through immune dysfunction, further increasing the tendency to pneu-
monia and embolismwhen antipsychotic drugs are given in high doses, and
there potentially could be direct drug to drug interactions. However, high
doses of APs might just be a surrogate indicator of clinical severity, and
the positive correlation betweenCPZE doses of APs and theworse outcome
might not only be a direct result of a pharmacological agent to the phys-
ical condition in the present study. We should also acknowledge that
our sample size of individuals with schizophrenia and COVID-19 is lim-
ited and that, as a result, our analyses are exploratory/preliminary at best.

We found negative relationships among the length of stay at ICU,
length of stay at COVID-19 clinic, and CPZE doses of AP. However, we
could not find any differences at CPZE doses of AP between deceased
and nondeceased patients possibly due to low sample size and statistical
power. On the other hand, the lack of data on whether the patients' antipsy-
chotics were continued during the stay at COVID-19 inpatient clinic or
ICU makes it difficult to explain these findings. It seems necessary to in-
vestigate both whether the dosages and type of APs are associated with se-
vere COVID-19 disease and death and to investigate the mechanism of
such a relationship, if any, with prospective and large-sample studies.

We found a negative relationship among the length of stay at
ICU, the number of psychiatric admissions, length of stay at psychiatry
services, and the number of psychiatric hospitalizations. There are sev-
eral alternative explanations for these findings, most notably the fact
that patients with schizophrenia who are frequently admitted to psychi-
atry clinics and have long periods of hospitalization in psychiatric ser-
vices are likely to come into greater contact with health services than
other patients. Therefore, these patients are more likely to be tested if
they develop symptoms. This may lead to early detection and interven-
tion, which has been suggested to improve the outcome in patients with
COVID-19 (Goyal et al., 2020).

Our study did not find any relationship between the severity of
COVID-19 and BMI. Obesity is a strong risk factor for susceptibility,
transmission, and severity of COVID-19 (Sattar et al., 2020; Stefan
et al., 2021). Moreover, we found a negative relationship between the
length of stay at ICU and BMI in patients with COVID-19 and schizophre-
nia. As mentioned earlier, it is possible to comment on this contradictory
finding that patients with higher BMI may have died shortly after being
transferred from the COVID-19 inpatient clinic to ICU. On the other hand,
BMI measurements for some patients were not recent due to a lack of reli-
able data and the retrospective nature of the study. This limitation may re-
duce the validity of our findings regarding the relationship between BMI
and COVID-19 severity in patients with schizophrenia.

It cannot be ignored that our work has some limitations. First, the
most important limitation is that the study is retrospective and analyzed
only limited data that can be accessed. Further, the fact that the sample
is from a single center and small in size reduces the generalizability of
the results. In addition, another important limitation is that we had no
information about the severity of psychopathology during COVID-19
infection. Last, the small number of deceased patients decreased statis-
tical power and prevented us from characterizing determinant factors
associated with mortality in patients with schizophrenia.
CONCLUSIONS
Despite these limitations, our study indicates that COVID-19 has

a severe outcome and results in more frequent deaths in patients with
262 www.jonmd.com
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schizophrenia. Our findings suggest that factors such as age, sex, co-
morbidities, and the daily antipsychotic dose may have an effect on
the severe course of COVID-19 in schizophrenia patients. We did not
observe an association between antipsychotic use and mortality in pa-
tients with schizophrenia. However, the findings of our study should
be verified in prospective studies and studies with larger sample sizes.
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