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Key Points
Question Is a diagnosis of schizophrenia spectrum, mood, or anxiety disorders associated with increased
risk of mortality in patients with coronavirus disease 2019 (COVID-19)?
Findings In this cohort study of 7348 adults with laboratory-confirmed COVID-19 in a New York health
system, a schizophrenia spectrum diagnosis was associated with an increased risk of death after adjusting
for demographic and medical risk factors. Mood and anxiety disorders were not associated with increased
risk of mortality.
Meaning A diagnosis of a schizophrenia spectrum disorder may be a risk factor for mortality in patients with
COVID-19.

Abstract
Importance To date, the association of psychiatric diagnoses with mortality in patients infected with
coronavirus disease 2019 (COVID-19) has not been evaluated.
Objective To assess whether a diagnosis of a schizophrenia spectrum disorder, mood disorder, or anxiety
disorder is associated with mortality in patients with COVID-19.
Design, Setting, and Participants This retrospective cohort study assessed 7348 consecutive adult
patients for 45 days following laboratory-confirmed COVID-19 between March 3 and May 31, 2020, in a large
academic medical system in New York. The final date of follow-up was July 15, 2020. Patients without
available medical records before testing were excluded.
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Exposures Patients were categorized based on the following International Statistical Classification of
Diseases, Tenth Revision, Clinical Modificationdiagnoses before their testing date: (1) schizophrenia
spectrum disorders, (2) mood disorders, and (3) anxiety disorders. Patients with these diagnoses were
compared with a reference group without psychiatric disorders.
Main Outcomes and Measures Mortality, defined as death or discharge to hospice within 45 days following
a positive severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) test result.
Results Of the 26 540 patients tested, 7348 tested positive for SARS-CoV-2 (mean [SD] age, 54 [18.6]
years; 3891 [53.0%] women). Of eligible patients with positive test results, 75 patients (1.0%) had a history of
a schizophrenia spectrum illness, 564 (7.7%) had a history of a mood disorder, and 360 (4.9%) had a history
of an anxiety disorder. After adjusting for demographic and medical risk factors, a premorbid diagnosis of a
schizophrenia spectrum disorder was significantly associated with mortality (odds ratio [OR], 2.67; 95% CI,
1.48-4.80). Diagnoses of mood disorders (OR, 1.14; 95% CI, 0.87-1.49) and anxiety disorders (OR, 0.96;
95% CI, 0.65-1.41) were not associated with mortality after adjustment. In comparison with other risk factors,
a diagnosis of schizophrenia ranked behind only age in strength of an association with mortality.
Conclusions and Relevance In this cohort study of adults with SARS-CoV-2–positive test results in a large
New York medical system, adults with a schizophrenia spectrum disorder diagnosis were associated with an
increased risk for mortality, but those with mood and anxiety disorders were not associated with a risk of
mortality. These results suggest that schizophrenia spectrum disorders may be a risk factor for mortality in
patients with COVID-19.

Introduction
The coronavirus disease 2019 (COVID-19) pandemic has created unprecedented challenges to the health
care system globally. Identification of risk factors associated with poor outcomes is important to guide clinical
decision-making, target enhanced protective measures, and allocate limited resources. Risk factors identified
to date include older age, male sex, cardiovascular disease, and diabetes.1-5Differences in outcomes by
socioeconomic status and race have also received attention,5-7highlighting the potential for the pandemic to
deepen existing health inequalities. However, evidence evaluating psychiatric diagnoses as potential risk
factors for severe or fatal COVID-19 is limited.
The increased incidence of COVID-19 among individuals with mental disorders has been reported in at least
2 nationwide cohort studies in the US,8,9with depression and schizophrenia associated with the highest
infection risk in one sample.8This association may be attributable to socioeconomic and environmental
factors that contribute to exposure (eg, crowded housing, institutional settings, and lack of personal
protective equipment). Because outcomes may differ by diagnosis, it is important to determine which infected
patients are at increased risk of adverse outcomes. In a US cohort study of 1685 hospitalized patients with
COVID-19, those with any psychiatric disorder had an increased risk of death, but specific diagnoses were
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not examined.10A Korean study found similar rates of adverse clinical events between patients with COVID19 who had any mental illness and matched controls, but a higher risk of adverse clinical outcomes in
individuals with severe mental illness.11To our knowledge, the risk of mortality by psychiatric diagnosis has
yet to be evaluated.
The present study evaluated the association between psychiatric disorders and mortality among adults with
COVID-19. Psychiatric disorders were grouped into schizophrenia spectrum disorders, mood disorders, and
anxiety disorders. Based on previous studies of all-cause mortality,12we hypothesized that the risk of
mortality would be increased in all 3 psychiatric diagnostic groups and would be highest for patients with
schizophrenia spectrum disorders, intermediate for mood disorders, and lowest in patients with anxiety
disorders compared with patients without psychiatric diagnoses.

Methods
Study Design and Population
This retrospective cohort study was performed at the New York University (NYU) Langone Health System.
The study was approved by the institutional review board of the NYU Grossman School of Medicine with a
waiver of authorization for informed consent based on the determination that there was no more than minimal
risk to patients in this observational study. This study followed the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) reporting guideline for cohort studies.
We identified consecutive adult patients, aged 18 years or older, with severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) test results recorded between March 3 and May 31, 2020, in the NYU Langone
Health electronic health record system. The health system includes more than 260 outpatient office sites and
4 acute care hospitals in Manhattan, Brooklyn, and Long Island, New York. Testing included real-time reverse
transcriptase–polymerase chain reaction assays of nasopharyngeal, oropharyngeal, and sputum 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. Patients without medical records of encounters before March 3, 2020, were
excluded. To preserve confidentiality, patients whose documented sex was not male or female were also
excluded. Clinical outcomes were monitored for 45 days following the index testing date.

Data Collection and Definitions
For all identified patients with SARS-CoV-2 test results, we extracted psychiatric diagnostic codes from their
electronic health records using billing/encounter diagnoses, external claim diagnoses, and inpatient hospital
problems before their testing encounter. Patients were categorized in a hierarchical fashion into 3 mutually
exclusive psychiatric diagnostic categories on the basis of International Statistical Classification of Diseases,
Tenth Revision, codes documented before March 3, 2020, and before COVID-19 testing: (1) schizophrenia
spectrum disorders, (2) mood disorders, and (3) anxiety disorders (eTable 1 in the Supplementprovides ICD10codes). Patients in each category were compared with a reference group of all remaining patients without
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/2775179?guestAccessKey=6c5fe1ee-05bb-4072-8f34-430d3a286cd1&utm_source=For_T…
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psychiatric diagnoses documented before March 3, 2020. The reference group excluded patients with other
primary psychiatric disorders (eTable 1 in the Supplement), but patients with organic mental disorders (ICD10codes F00-F09), mental disorders due to substance use (ICD-10codes F10-F19), mental retardation (ICD10codes F70-79), and disorders of psychological development (ICD-10codes F80-F89) were included in the
reference group.
Because ICD-10codes for schizophrenia spectrum disorders include nonspecific diagnostic codes (F23,
acute and transient psychotic disorders; F29, unspecified nonorganic psychosis), medical records review
was performed for all SARS-CoV-2–positive patients with schizophrenia spectrum disorders for diagnostic
validity. Review was performed blinded to outcome. Patients with psychosis secondary to a neurologic or
medical condition were assigned to the reference group. Patients with clear documentation indicating the
absence of a schizophrenia spectrum diagnosis and the presence of an alternative psychiatric diagnosis
were assigned to the appropriate diagnostic group.
The primary analysis included all patients with a psychiatric diagnosis of interest documented in any
encounter before March 3, 2020. A secondary analysis was limited to patients with recently documented
psychiatric diagnoses of interest recorded in an encounter between January 1, 2019, and March 3, 2020
(recent diagnoses). The same reference group of patients without psychiatric illness was used in both
analyses.
The following patient-level characteristics were considered potentially related to both diagnostic category and
COVID-19 outcome: age, sex, race, hypertension, diabetes, myocardial infarction, heart failure, chronic
obstructive pulmonary disease, chronic kidney disease, smoking status, and cancer. Race was determined
by patient report (aggregated into Black, Asian, White, mixed, other, and unknown) and was included based
on literature reporting differences in COVID-19–related mortality by race.5-7Medical comorbidities were
extracted from encounters before March 3, 2020, and included diagnoses documented from the medical
history, inpatient and outpatient problem list, billing/encounter and external claims, following previous
reports.2-4,13Missing data for race and smoking status were assigned to unknown categories.
The outcome, mortality, was defined as death or discharge to hospice. Clinical outcomes were monitored for
45 days following testing and included data through July 15, 2020.

Statistical Analysis
The prevalence of psychiatric disorders among all patients tested for COVID-19 and among those who tested
positive was first determined. Descriptive statistics were used to report the likelihood of a positive test result
in each psychiatric diagnostic group compared with the reference group.
The 45-day mortality outcome was compared between each psychiatric diagnostic group and the reference
group using odds ratios (ORs): odds (psychiatric group)/odds (reference group). Three types of ORs were
estimated: (1) unadjusted; (2) demographically adjusted for sex, age (18-44, 45-54, 55-64, 65-74, and ≥75
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/2775179?guestAccessKey=6c5fe1ee-05bb-4072-8f34-430d3a286cd1&utm_source=For_T…
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years, with 18-44 years serving as the reference group), and race (Asian, Black, White, mixed, and other);
and (3) fully adjusted for the demographic factors plus hypertension, diabetes, myocardial infarction, heart
failure, chronic obstructive pulmonary disease, chronic kidney disease, smoking status, and cancer. Logistic
regression models that included indicators for the psychiatric diagnostic categories (3 indicators with the
control group as reference) were used to estimate ORs and the covariates were included to estimate the 3
types of ORs; 95% CIs were estimated based on those models. As a sensitivity analysis, for the fully
adjusted ORs, a stepwise selection/elimination procedure was performed with candidate variable entry and
exit criteria set to P = .05, with 2-tailed, unpaired testing. All analyses were conducted using SAS, version 9.3
(SAS Institute Inc).

Results
Patient Characteristics at Baseline
A total of 31 044 adult patients were tested for COVID-19 between March 3 and May 31, 2020. There were
2425 patients excluded owing to lack of diagnostic records before March 3, 2020; 2075 excluded owing to a
primary psychiatric diagnosis that did not meet the criteria for schizophrenia spectrum, mood, or anxiety
disorder categories (eTable 1 in the Supplement); and 4 patients excluded whose documented sex was not
male or female. Of the remaining 26 540 patients tested, 7348 (27.7%) had a positive result (3891 [53.0%]
women; 3457 [47.0%] men); mean (SD) age was 54 (18.6) years. Of eligible patients with positive test
results, 75 patients (1.0%) had a history of a schizophrenia spectrum illness, 564 (7.7%) had a history of a
mood disorder, and 360 (4.9%) had a history of an anxiety disorder. Baseline characteristics of the patients
by group are reported in Table 1. The likelihood of a positive test among the diagnostic groups was 22.3% for
the schizophrenia spectrum group, 25.4% for the mood disorder group, 24.1% for the anxiety disorder group,
and 28.2% for the reference group. (eTable 2 in the Supplement).

45-Day Mortality
Overall, 864 patients (11.8%) died or were discharged to hospice within 45 days of a positive SARS-CoV-2
test result. A schizophrenia spectrum diagnosis was significantly associated with 45-day mortality after
adjustment for age, sex, and race (OR, 2.87; 95% CI, 1.62-5.08) and after additional adjustment for medical
risk factors (OR, 2.67; 95% CI, 1.48-4.80). After demographic adjustment, mood disorder diagnoses (OR,
1.25; 95% CI, 0.98-1.61) and anxiety disorder diagnoses (OR, 0.97; 95% CI, 0.67-1.41) were not significantly
associated with mortality (Table 2). Table 3reports risk factors associated with COVID-19 mortality ordered by
the magnitude of ORs from the fully adjusted logistic regression model. Diagnoses of mood disorders (OR,
1.14; 95% CI, 0.87-1.49) and anxiety disorders (OR, 0.96; 95% CI, 0.65-1.41) were not associated with
mortality after adjustment. Results from a sensitivity analysis with stepwise selection of variables yielded
similar results (eTable 3 in the Supplement).
In the secondary analysis of patients with recently documented psychiatric diagnoses, a schizophrenia
spectrum diagnosis was associated with 45-day mortality after adjustment for age, sex, and race (OR, 3.13;
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95% CI, 1.50-6.54) and after additional adjustment for medical risk factors (OR, 2.67; 95% CI, 1.26-5.69). A
mood disorder diagnosis was associated with mortality after adjustment for demographic variables (OR, 1.52;
CI, 1.13-2.03), but the association was not significant after additional adjustment for medical risk factors (OR,
1.27; 95% CI, 0.94-1.73). Anxiety disorders were not associated with mortality after demographic (OR, 1.24;
95% CI, 0.80-1.93) or additional (OR, 1.21; 95% CI, 0.77-1.90) adjustment (Table 4). The relative ranking of
ORs for 45-day mortality associated with psychiatric diagnoses compared with other risk factors is provided
in Table 5. Results from a sensitivity analysis with stepwise selection of variables yielded similar results
(eTable 4 in the Supplement).

Discussion
In this retrospective cohort study of 7348 patients with confirmed COVID-19, a schizophrenia spectrum
diagnosis was associated with increased odds for 45-day mortality after controlling for age, sex, race, and
known medical risk factors. Without adjustment, the odds for mortality in adults with mood disorders was
increased compared with the reference group but was no longer statistically significant after adjustment for
demographic characteristics and medical comorbidities. There was not a significant association between an
anxiety disorder diagnosis and mortality.
Although previous observational studies in the US have reported an increased incidence of COVID-19
among patients with psychiatric disorders8,9and increased mortality risk in broadly defined cohorts of patients
with any mental disorder,8,10to our knowledge, this is the first study to report the risk of mortality by
psychiatric diagnostic group. The results of this analysis suggest that the risk of severe or fatal illness may
differ by diagnosis. In a population that may be more susceptible to infection, determining which patients may
be at highest risk for adverse outcomes is necessary to guide clinical decision-making, including the need for
enhanced monitoring and targeted interventions.
The results should be interpreted with several caveats. During the study period, the pandemic was at its peak
in New York City. Testing was largely restricted to symptomatic and high-risk people, as reflected in the high
rate of positive test results (27.7%). The study population was limited to patients who had access to
treatment within the NYU health care system and received testing and evaluation. Mortality risk was
increased in those with recent documentation of a mood disorder after demographic adjustment, suggesting
that stage of illness (acute vs stable) may contribute to differential risk in patients with episodic psychiatric
disorders.
The most notable finding from this study is the high risk of mortality associated with schizophrenia spectrum
diagnoses, ranking second behind age in strength of an association among all demographic and medical risk
factors examined in this sample. Individuals with schizophrenia spectrum disorders had 2.7 times the odds of
dying after adjustment for known risk factors. A higher risk with schizophrenia spectrum diagnoses was
expected based on previous studies of all-cause mortality, but the magnitude of the increase after adjusting
for comorbid medical risk factors was unexpected. It is possible that unmeasured medical comorbidities
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/2775179?guestAccessKey=6c5fe1ee-05bb-4072-8f34-430d3a286cd1&utm_source=For_T…
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contributed to this finding, although the risk remained significantly increased after adjustment for multiple
established risk factors. Delays in treatment seeking or reduced access to care may have contributed to
worse outcomes. However, the lower rate of positive test results in the schizophrenia spectrum group
compared with the reference group argues against selection bias as an explanation for the higher odds of
mortality observed.
Beyond systemic barriers to care and delayed treatment, adults with schizophrenia spectrum diagnoses may
be more susceptible to COVID-19 mortality due to biological factors related to their psychiatric illness or
treatment. The results of this analysis are consistent with those of a nationwide study from South Korea in
which government-mandated testing and enhanced monitoring were provided to all citizens. The
investigators reported a similar risk of infection but higher risk of severe clinical outcomes in patients with
psychotic disorders.11Although the mechanism underlying this association is not clear, immune dysregulation
in the setting of genetic or acquired risk factors is a possibility. Variation in the major histocompatibility
complex is one of the most highly replicated findings in genome-wide association studies of schizophrenia
susceptibility,14-17and previous research has shown deficits in cellular immunity resulting in dysfunctional T
cell–mediated immune responses in patients with schizophrenia.18,19Genetic variability across major
histocompatibility complex class I genes may contribute to differences in immune response to COVID19,20and inappropriate T-cell responses have been implicated in the pathophysiologic characteristics of
severe infection.21-23Perturbations in inflammatory cytokine signaling have been reported in association with
schizophrenia,24-26which may increase COVID-19 severity and mortality.27

Strengths and Limitations
This study has several strengths. Comprehensive data were collected from a large number of consecutive
patients with laboratory-confirmed COVID-19. Focusing on patients with confirmed infection eliminated
variability associated with differing rates of infection, which may differ between patients with and without
psychiatric diagnoses. The cohort included a demographically diverse population of patients from across
several sites in a health care system. The prevalence of psychiatric diagnoses in patients tested for COVID19 was consistent with what would be expected based on nationwide prevalence.28Allowing 45 days for
follow-up ensured that most patients had reached a primary outcome by the end of the study. By limiting the
extraction of psychiatric history to encounters before March 3, 2020, we were able to determine the risk of
critical illness and mortality associated with premorbid psychiatric illness rather than psychological sequelae
of the virus or psychosocial stressors associated with the pandemic.
The study also has several limitations. First, the accuracy of clinical psychiatric diagnoses could not be
validated in all patients. Psychiatric disorders were grouped into broad categories to maximize the sample
size; there may have been differences in risk associated with specific diagnoses within categories. Second,
individuals with psychiatric disorders may be less likely to seek medical attention owing to amotivation, social
isolation, or stigma, particularly when there are systemic barriers to accessing care. However, all patients in
this study had received previous treatment within the NYU Langone Health Network and access to care was
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previously established. Third, the generalizability of these findings to other patient populations and health
care systems is uncertain. This study took place in a severely challenged health system during a peak of the
COVID-19 pandemic. In addition, psychotropic medications used at the time of the infection were not
assessed and may have been associated with either harmful or protective effects.

Conclusions
In this cohort study of adults with SARS-CoV-2–positive test results in a large medical system in New York,
adults with schizophrenia spectrum diagnoses were at significantly increased risk of mortality after controlling
for demographic and medical risk factors. The risk of mortality was increased in patients with recent
documentation of a mood disorder after adjustment for demographic variables, but the association did not
remain significant after adjustment for medical risk factors. There was no significant association between a
diagnosis of anxiety disorder and mortality. To our knowledge, this is the first study to evaluate specific
psychiatric disorders as independent risk factors for mortality in patients with COVID-19. Further research is
needed to determine whether specific psychiatric disorders are associated with an increased risk of fatal
illness among patients with COVID-19 in other settings. Targeted interventions may be needed for patients
with severe mental illness to prevent worsening health disparities.
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