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The impact of preexisting psychiatric disorders and
antidepressant use on COVID-19 related outcomes: a
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Pre-existing mental disorders are linked to COVID-19-related outcomes. However, the findings are inconsistent and a thorough
analysis of a broader spectrum of outcomes such as COVID-19 infection severity, morbidity, and mortality is required. We
investigated whether the presence of psychiatric diagnoses and/or the use of antidepressants influenced the severity of the
outcome of COVID-19. This retrospective cohort study evaluated electronic health records from the INSIGHT Clinical Research
Network in 116,498 individuals who were diagnosed with COVID-19 between March 1, 2020, and February 23, 2021. We examined
hospitalization, intubation/mechanical ventilation, acute kidney failure, severe sepsis, and death as COVID-19-related outcomes.
After using propensity score matching to control for demographics and medical comorbidities, we used contingency tables to
assess whether patients with (1) a history of psychiatric disorders were at higher risk of more severe COVID-19-related outcomes
and (2) if use of antidepressants decreased the risk of more severe COVID-19 infection. Pre-existing psychiatric disorders were
associated with an increased risk for hospitalization, and subsequent outcomes such as acute kidney failure and severe sepsis,
including an increased risk of death in patients with schizophrenia spectrum disorders or bipolar disorders. The use of
antidepressants was associated with significantly reduced risk of sepsis (p= 0.033), death (p= 0.026). Psychiatric disorder diagnosis
prior to a COVID-19-related healthcare encounter increased the risk of more severe COVID-19-related outcomes as well as
subsequent health complications. However, there are indications that the use of antidepressants might decrease this risk. This may
have significant implications for the treatment and prognosis of patients with COVID-19.
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INTRODUCTION
Adverse mental health effects of the COVID-19 pandemic were
emphasized early in the pandemic [1–5], whereas there is no
consistent evidence on how preexisting mental disorders might
influence COVID-19-related outcomes [6]. Schizophrenia spectrum
disorders have been associated with an increased risk for mortality
in patients with COVID-19 compared to anxiety or depression
disorders [7–9], although mood disorders and sleep disturbances
may also be associated with illness severity [10]. In addition, pre-
existing mood, and attention-deficit hyperactivity disorders have
been reported to increase the susceptibility of contracting COVID-
19 [10, 11]. However, several meta-analyses and reviews tempered
the impact of pre-existing psychiatric disorders on susceptibility of
contracting COVID-19, but reported that pre-existing psychiatric
disorders might be associated with increased risk for hospitaliza-
tion and death after COVID-19 diagnosis [12–14]. These

inconsistent findings limit the opportunity to provide effective
and generalizable guidelines, in part because there has not been a
clear and consistent definition of “severe” form of COVID-19,
making it difficult to interpret these findings. Thus, in some
studies, death, ICU admission, or invasive ventilation were
considered severe forms of COVID-19 [15], whereas in other
studies, hospitalization was considered an index of severity [16].
In addition, some beneficial effects of mental health medica-

tions, such as selective serotonin reuptake inhibitors, on the
severity of COVID-19 disease outcomes have been recently
documented [17]. Among heathy controls, such antidepressants
have been suggested to have immune-modulatory effects,
inhibiting the inflammatory response and reducing lung tissue
damage [18]. However, findings were mixed regarding protective
effects of antidepressants on COVID-19 infection and/or outcomes
[19]. Given the frequency of psychotropic drug use in patients
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with preexisting psychiatric disorders, it is possible that anti-
depressants are an additional factor of importance that should be
considered.
Our aim was therefore two-fold. First, we wanted to assess the

risk of pre-existing mental disorders on COVID-19 related out-
comes, i.e., severity, morbidity, and mortality. Second, we aimed to
assess how antidepressants affected this risk among individuals
with pre-existing mental disorders. To do so, we conducted a
retrospective cohort study using electronic health record (EHR)
data from the five largest private healthcare systems in New York
City (NYC). NYC was an early epicenter of the COVID-19 pandemic
and is characterized by a highly socio-demographically diverse
population. We also examined the impact of specific psychiatric
diagnoses, such as depression, anxiety disorders, schizophrenia
spectrum disorders/bipolar disorders, attention deficit hyperactiv-
ity disorder (ADHD), personality disorders, sleep disorders as well
as severe stress disorders (such as Post Traumatic Stress Disorder;
PTSD). We conducted two separate analyses, including either a)
individuals with a recent psychiatric diagnosis (within the year
prior to the COVID-19-related encounter) to capture individuals
with recent and possibly active psychiatric condition or b)
individuals diagnosed anytime between 2011 and 2021.

METHOD
Study design
This retrospective cohort study used de-identified EHR data from the
INSIGHT Clinical Research Network (CRN), which contains EHR data of over
12 million patients in New York City. These data repository was established
in response to an initiative of PCORnet’s (National Patient-Centered Clinical
Research Network). INSIGHT CRN provides a unique opportunity to study
health care utilization and outcomes among patients of all insurance types,
both inpatient and outpatient, and across multiple health care systems. We
extracted EHR data from the five largest private healthcare systems in New
York: Columbia University Irving Medical Center, Montefiore Medical
Center, Mount Sinai Health System, NYU Langone Health, and Weill
Cornell/NY-Presbyterian Medical Center. This secondary data analysis of
de-identified data was exempted by the Columbia University Irving
Medical Center and NYU Langone Health Institutional Review Boards. The
preparation of the manuscript followed the statement for strengthening
the reporting of observational studies in epidemiology [20].
The study sample was limited to individuals who were 18 years and

older and who had a COVID-19-related encounter between March 1, 2020,
and February 23, 2021 (N= 116,498), defined by a positive reverse
transcription-polymerase chain reaction (PCR) or the presence of at least
one of the ICD codes shown in Supplementary Table 1.

Primary exposure
We defined patients with a pre-existing psychiatric disorder if they were
diagnosed either a) in the year prior to the COVID-19 encounter or b)
anytime between 2011 and 2021. We examined the impact of depression,
anxiety, stress-related disorders, ADHD, schizophrenia spectrum disorders/
bipolar disorders, personality disorders, and sleep disorders on COVID-19
related outcomes. To ensure readability, only the results related to the
impact of a recent diagnosis (in the past year) will be presented in the
main text and the results regarding the impact of psychiatric disorders
diagnosed between 2011 and 2021 are presented in the Supplementary
Information. Psychiatric diagnoses were classified into mutually exclusive
diagnostic categories based on the International Statistical Classification of
Diseases, Tenth Revision. Details on the included ICD-10 codes for each
condition can be found in Supplementary Table 2.

Primary outcomes
We examined five COVID-19-related outcomes of severity, morbidity, and
mortality: inpatient hospitalization (defined as any hospital admission
during a COVID-19 encounter), intubation/mechanical ventilation, kidney
failure, sepsis, and death. Because early readmissions after COVID-19 are
common, death was defined as mortality experienced during a COVID-19
encounter, hospital stay or within 14 days after discharge from a COVID-19
encounter [21]. Furthermore, we examined subsequent medical sequelae,
i.e., acute kidney failure and severe sepsis or septic shock within 28 days of

a COVID-19 encounter. Hospitalization and intubation/mechanical ventila-
tion were considered indicators of COVID-19-related severity, acute kidney
failure and severe sepsis indicators of COVID-19-related morbidity, and
death after a COVID-19 diagnosis as representative of COVID-19-related
mortality. Not all included subjects with a COVID-19 diagnosis experienced
a serious outcome, defined as hospitalization, intubation/mechanical
ventilation, kidney failure, sepsis, and death, as shown in Table 1.

Demographic characteristics and medical comorbidities
We assessed the association of demographic characteristics and the
presence of medical comorbidities from 2011 until 2021, which have been
shown to increase the risk of more severe COVID-10 outcomes [22, 23].
We examined sex (male/female), age (0–17 years, 18–44 years, 45–64

years, 65–74 years, and 75 years and older), and race/ethnicity (non-
Hispanic white, non-Hispanic Black, Hispanic/Latino, Asian/Pacific Islander,
other/multiracial, and refused/missing) as relevant demographic charac-
teristics. The category “other/multi-racial” included patients for whom race/
ethnicity was coded as American Indian or Alaska Native, multiracial,
or other.
Furthermore, we examined the following medical comorbidities,

informed by prior research on COVID-19-related risk factors for mortality
and morbidity: [7, 9, 10] cardiovascular disorders (including heart failure,
acute myocardial infarction, congestive heart failure, ischemic heart
disease, and cardiac dysrhythmia); chronic kidney disease; pain disorders
(including chronic pain, chronic fatigue, fibromyalgia, and post-viral
fatigue); diabetes; obesity; and respiratory disorders (including emphy-
sema, chronic obstructive pulmonary disease, and asthma). The respective
ICD-9 and ICD-10 codes can be found in the Supplementary Table 3 and a
list of the examined antidepressant medication can be found in
Supplementary Table 4.

Statistical analysis
We used propensity score matching analysis to match our cohort of
patients with pre-existing psychiatric disorders, either in the year prior to
the COVID encounter or from 2011-2021, with patients without pre-
existing psychiatric disorders using demographic characteristics and
medical comorbidities listed above. Each psychiatric disorder was modeled
separately. The entire pool of participants without pre-existing psychiatry
disorders was always considered in the matching process. To illustrate the
process, we use an example where the psychiatric disorder of interest is
depression, and the outcome is whether a person was hospitalized
following their COVID encounter. The propensity score was calculated
using logistic regression implemented by the function LogisticRegression
using scikit-learn (version 1.0.1). In our example, we would fit a logistic
regression model to fit demographic/medical comorbidity variables to the
presence of a psychological disorder, i.e., depression. A nearest neighbor
search was performed using scikit-learn to identify matching candidates. A
caliper of 1/4th the standard deviation of the logit propensity score was
used to assure that the matched candidates were suitably similar to each
other [24–26]. Note that the matching was not unique with respect to the
candidates for matching (i.e., non-depressed group in the example); this
was done to ensure robustness in matching of individuals with rare
demographic/comorbidity presentation. A K= 10 nearest neighbors
algorithm with a radius equal to the caliper and Euclidean distance metric
was fit to the data frame logit propensity score columns. Returning to the
example, individuals would be matched to another individual who belongs
to the opposite group (depressed vs non-depressed) with the nearest
probability of presenting the psychiatric disorder, based on the logistic
regression model using their demographic/comorbidity characteristics.
After the cohort of interest and their respective matched pairs were
calculated (in this step, all individuals below 18 were excluded), a 2 by 2
contingency table of the groups (depressed vs non-depressed) versus the
outcome indicator (a variable denoting if an individual was ever
hospitalized during a COVID encounter) was constructed. Using the
statsmodels (version 0.10.1) contingency table summary function, the odds
ratios for this contingency table were calculated [27]. To illustrate the
impact of such analytical plan, we first report the unadjusted results, i.e.,
the odds ratios before propensity matching, to compare with the adjusted
results.
The same procedure was used to compare our cohort of patients with

preexisting psychiatric disorders who were taking antidepressants at the
time of the COVID-19 encounter with patients with preexisting psychiatric
disorders and not taking such medications based on demographic
characteristics and medical comorbidities.
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Table 1. Demographic and clinical characteristic of patients with COVID-19 prior to matching.

Total sample
(N= 116,498)

Psychiatric conditions in year
prior to COVID (N= 14,486)

No Psychiatric conditions in year
prior to COVID (N= 102,012)

Gender

Female 61965 (53.19%) 7812 (53.93%) 54153 (53.08%)

Male 54506 (46.79%) 6671 (46.05%) 47835 (46.89%)

Other 2 (0.002%) 1 (0.007%) 1 (0.001%)

Unknown 18 (0.01%) 2 (0.01%) 23 (0.0225%)

Age

0–17 years 5577 (4.79%) 413 (2.85%) 5164 (5.06%)

18–44 years 38991 (33.47%) 3380 (23.33%) 35611 (34.91%)

45–64 years 38794 (33.30%) 5542 (38.26%) 33252 (32.60%)

65–74 years 17063 (14.65%) 2756 (19.02%) 14307 (14.02%)

75+ years 15960 (13.69%) 2395 (16.53) 13565 (13.30%)

Unknown 113 (0.09%) 0 113 (0.11%)

Race/ethnicity

American Indian or Alaskan Native 219 (0.19%) 31 (0.21%) 188 (0.18%)

Asian 6526 (5.6%) 474 (3.27%) 6052 (5.93%)

Black or African American 19852 (17.04%) 2677 (18.48%) 17175 (16.84%)

Native Hawaiian or other Pacific Islander 174 (0.15%) 34 (0.23%) 140 (0.14%)

White 42944 (36.86%) 6077 (41.96%) 36867 (36.14%)

Multiple Race 5032 (4.32%) 510 (3.52%) 4522 (4.43%)

Other 21457 (18.42%) 3169 (21.88%) 18288 (17.93%)

Refuse/No Info/Unknown 20294 (17.42%) 1514 (10.45%) 18780 (18.41%)

Hispanic/Latino

Yes 28132 (24.15%) 4116 (28.41%) 24016 (23.54%)

No 68214 (58.55%) 8966 (61.89%) 59248 (58.08%)

No information 2597 (2.23%) 258 (1.78%) 2339 (2.29%)

Missing/Unknown 17555 (15.07%) 1146 (7.91%) 16409 (16.09%)

Medical History, ever diagnosed
comorbidities

N= 183,407 N= 53,467 N= 134,139

Asthma 11647 (6.35%) 3423 (6.40%) 8224 (6.13%)

Chronic kidney disease (CKD) 9762 (5.32%) 2868 (5.36%) 6894 (5.14%)

Chronic Obstructive Pulmonary
disease (COPD)

4578 (2.49%) 1868 (3.49%) 2710 (2.02%)

Diabetes Mellitus (DM) 19302 (10.52%) 5014 (9.38%) 14288 (10.65%)

Emphysema 1769 (0.96%) 652 (1.22%) 1117 (0.83%)

Heart failure 7021 (3.83%) 2313 (4.33%) 4708 (3.51%)

Obesity 17175 (9.36%) 5484 (10.26%) 11691 (8.72%)

Morbidly Obese 5842 (3.18%) 2337 (4.37%) 3505 (2.61%)

HIV 1427 (0.78%) 492 (0.92%) 935 (0.70%)

Hepatitis C (HCV) 1124 (0.61%) 462 (0.86%) 662 (0.49%)

Chronic Pain 10297 (5.61%) 3527 (6.59%) 6770 (5.05%)

ME/CFS (Myalgic Encephelomyeltis/
Chronic Fatigue Syndrome)

530 (0.29%) 156 (0.29%) 374 (0.28%)

Fibromyalgia 2532 (1.38%) 924 (1.73%) 1608 (1.20%)

Chronic Fatigue 1584 (0.86%) 542 (1.01%) 1402 (1.05%)

Hypertension 34098 (18.59%) 8197 (15.33%) 25901 (19.31%)

Acute Myocardial Infarction 937 (0.51%) 328 (0.61%) 609 (0.45%)

Congestive Heart Failure 8532 (4.65%) 2670 (4.99%) 5862 (4.37%)

Ischemic 15029 (8.19%) 4265 (7.97%) 10764 (8.02%)

Cardiac Dysrhythmias 20771 (11.32%) 5482 (10.25%) 15289 (11.40%)

Cancer 9450 (5.15%) 2463 (4.60%) 6987 (5.21%)

COVID-19 Outcomes N= 57,206 N= 10,883 N= 46,323

Hospitalization 38150 (66.69%) 6364 (58.47%) 31786 (68.62%)

Sepsis 2183 (3.82%) 619 (5.69%) 1564 (3.38%)

Kidney failure 7134 (12.47%) 1963 (18.04%) 5171 (11.16%)

Ventilation 4056 (7.09%) 887 (8.15%) 3169 (6.84%)

Death 5683 (9.93%) 1050 (9.65%) 4633 (10.00%)
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The number of patients included in each comparison to compute the
odds ratios after the propensity score matching can be found in
Supplementary Table 5. All analyses were conducted using Python
version 3.7.4.

RESULTS
Descriptive statistics on the sample characteristics are presented
in Table 1. 14,486 individuals were diagnosed with a recent
psychiatric diagnosis and 19,407 individuals were diagnosed with
a psychiatric disorder between 2011 and 2021. We identified a
total of 19,093 recent psychiatric diagnoses within the year prior
to the COVID-19 encounter. 32.9% (N= 6290) were depressive
disorders, 33% (N= 6305) sleep disorders, 10.1% (N= 1934)
anxiety disorders, 2.7% (N= 514) severe stress disorders, 10.2%
(N= 1932) schizophrenia spectrum disorders /bipolar disorders,
10% (N= 1906) ADHD and 1.1% (N= 212) personality disorders
diagnoses.
Prior to adjusting for demographic characteristic and medical

comorbidities, patients with psychiatric diagnoses in the past year
had significantly higher risk of every COVID-19 outcome
(hospitalization, intubation/mechanical ventilation, acute kidney
failure, severe sepsis, and death). Even after adjusting for
demographic characteristics and medical comorbidities, we found
that being diagnosed with a psychiatric disorder in the year prior
to COVID-19 diagnosis was associated with an increased risk for
COVID-19-related hospitalization and acute kidney failure
(Table 2).
Nearly all past psychiatric conditions were associated with an

increased risk of being hospitalized during a COVID-19 encounter
(Table 3). Individuals with sleep disorders were the only group of
patients with preexisting psychiatric conditions who were not at
increased risk of being hospitalized during a COVID-19-related
encounter. A diagnosis of schizophrenia spectrum disorders/
bipolar disorder was associated with the highest likelihood of
being hospitalized, suffering from acute kidney failure or severe
sepsis, or dying after a COVID-19 encounter.
Concurrent antidepressant use among individuals with a

psychiatric disorder during a hospital admission was a protective
factor against sepsis and death (Table 2).
Results for the impact of psychiatric disorders diagnosed

between 2011 and 2021 are presented Supplementary Table 6–8.

DISCUSSION
In this retrospective cohort study of 116,498 patients with
confirmed COVID-19 diagnosis, psychiatric disorders within the

year prior to the COVID-19 encounter were associated with an
increased risk of hospitalization and subsequent outcomes such as
acute kidney failure, intubation/mechanical ventilation, and severe
sepsis after controlling for demographic variables and medical
comorbidities.
Through careful propensity score matching, we intended to

isolate the effect of a preexisting psychiatric disorder on well-
defined COVID-19 outcomes. This helped us account for an
important limitation pointed out in a recent meta-analysis of the
confounding effect of medical comorbidities in assessing the
potential vulnerability of psychiatric populations to COVID-19
outcomes [7].
First, almost all preexisting psychiatric disorders within the past

year represented an increased risk for hospitalization, except for
sleep disorders. This was also the case for most of the psychiatric
disorders diagnosed between 2011 and 2021, such as anxiety,
depression, ADHD, personality disorders, reaction to stress, and
schizophrenia spectrum disorders/bipolar disorders. However,
with the exception of bipolar disorder, we did not find an
association between the other mood-related psychiatric diagnoses
and increased risk of death compared with previous studies [13].
Second, we highlighted that patients suffering from schizo-

phrenia spectrum disorders /bipolar disorder were at the highest
risk for severity (hospitalization), morbidity (acute kidney failure
and severe sepsis), and death. This corroborates previous findings,
which also reported an increased risk of mortality associated with
schizophrenia diagnosis [7–9, 28] and bipolar disorder [16]. The
fact that this effect remained significant even after adjusting for
demographic and medical comorbidities further supports the
independent effect that psychiatric disorders may have on COVID-
19 morbidity. This is in contrast to some authors suggestions that
the increased risk of COVID-19-related mortality among indivi-
duals with psychiatric disorders may be explained by the greater
number of other medical comorbidities in this population, but not
by the underlying psychiatric disorder [29].
A combination of potential delays in treatment-seeking,

reduced access to care, biological factors related to their
psychiatric illness or treatment, and immune dysregulation have
been hypothesized as possible contributors to the association
between psychiatric disorders and worse COVID-19 outcome [7].
While the underlying reason for this association remains unclear,
the hypothesis that a pre-existing psychiatric disorder may
influence the susceptibility and/or severity of infectious diseases
(including respiratory virus infections) has been discussed for a
longer time [30–32]. It has been discussed whether psychiatric
disorders could also be associated with an elevated risk of COVID-
19, possibly through similar mechanisms as those leading to other

Table 2. Odds ratio of COVID-19 outcomes by any psychiatric diagnosis within the year prior to the COVID-19 encounter and antidepressant use at
the time of the encounter.

Unadjusted N= 14,486 Adjusted N= 14,445 With antidepressantsa N= 1111

OR (95% CI) p OR (95% CI) p OR (95% CI) P

Severity

Hospitalization 1.731 (1.671–1.793) ≤0.001*** 1.421(1.356– 1.490) ≤0.001*** 0.982 (0.830–1.161) 0.831

Ventilation 2.034 (1.884–2.196) ≤0.001*** 1.038 (0.941–1.143) 0.457 0.720 (0.507–1.021) 0.065

Morbidity

Kidney failure 2.936 (2.778–3.102) ≤0.001*** 1.190 (1.110–1.276) ≤0.001*** 0.965 (0.762–1.221) 0.764

Sepsis 2.867 (2.608–3.152) ≤0.001*** 1.124 (0.999–1.264) 0.052 0.625 (0.405–0.962) 0.033*

Mortality

Death 1.643 (1.532–1.761) ≤0.001*** 0.941 (0.862–1.028) 0.178 0.698 (0.508–0.958) 0.026*

Adjusted ORs derived from propensity score-matched; Unadjusted ORs derived from analyses prior to any propensity score-matching.
***p ≤ 0.001; **p ≤ 0.01; *p ≤ 0.05. Significant results are presented in bold.
aIndividuals with psychiatric disorders and antidepressant prescription during the COVID encounter.
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infections [33]. Specifically, previous stressors may enhance
neuroimmune signaling, leading to elevated symptoms of fatigue
following an inflammatory stimulus [34, 35].
Interestingly, a recent systematic review and meta-analysis

described that preexisting psychiatric disorders not only increase
the likelihood of severe COVID-19-related outcomes, but may also
be associated with an increased risk of developing mental health
outcomes after COVID-19 infection [36].
Third, we observed a protective effect of the use of

antidepressant medication during the COVID-19 encounter among
individuals with psychiatric diagnoses on multiple outcomes
(sepsis, death and on a trend level intubation/mechanical
ventilation). Our results corroborate and deepen previous cohort
studies which showed that antidepressants were associated with
less severe outcomes as they significantly reduced the risk of
intubation or death [18, 19]. We performed a direct comparison of
the sole impact of psychiatric disorders on COVID-19 outcome,
and in a second step the effect of antidepressant medication on
those outcomes. However, the specific mechanisms of action (i.e.,
serotonin transporter, sigma-1 receptor, and acid sphingomyeli-
nase) of antidepressant on COVID-19 could be multiple and are
not defined yet [37]. Through a variety of processes, a potential
anti-inflammatory effect of these drugs has been hypothesized
[38, 39].

Strengths and limitations
INSIGHT aggregated EHR from the five largest private hospital
systems in NYC serving diverse patient populations, which
strengthens the generalizability of our findings. We used
propensity score matching to control for the influence of
demographic information and medical comorbidities. Further-
more, we included a broad range of psychiatric conditions,
examined different observation periods, and examined the impact
of antidepressant medication on COVID-19 severity, morbidity,
and mortality. Because this is an observational study and EHR data
were analyzed, the presence of information may be biased
because patients with greater access to care and contact with a
particular healthcare system will have more complete medical
records. No information was available on health insurance status
or other proxies for social determinants of health, such as
socioeconomic status, to examine their potential impact. Further-
more, individuals with psychiatric disorders may be less likely to
seek medical care, particularly if there are systemic barriers to
accessing care. In addition, EHR data is not collected for research
purposes, rather for clinical and billing purposes. This could be
challenging because psychiatric diagnoses are based on patient
reports and clinician observations that may not be well captured
in billing codes. Moreover, we did not have access to data from
the NYC public hospital system, and thus the data is not
representative of the NYC population as a whole. For instance,
the obesity rates observed in this study are lower than those
previously reported in the US/New York (10% compared to 27.6%
according to the New York State Behavioral Risk Factor
Surveillance System [40]).
Other possible limitations are that the accuracy of clinical

psychiatric diagnoses is solely extracted from the EHR and cannot
be validated. Systematic coding of diagnoses has been shown to
improve only in recent years [41] as EMRs have become more
widely used, and more slowly in mental health care than in other
medical settings [42]. This may be due to concerns about the
collection of sensitive information, standardization of mental
health data, and the risk of negatively impacting therapeutic
relationships [43]. In addition, to maximize the sample, we
classified some psychiatric disorders into broad categories that
may have within-category differences in the risk associated with
particular diagnoses.
Furthermore, it should be noted that we examined COVID-19-

related outcomes over a period when medical knowledge aboutTa
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the treatment of COVID-19 has changed over time. Unfortunately,
we do not have access to information on different strains/
subtypes of the virus or potential superimposed acute conditions
that could affect COVID-19 outcomes. Although our study design
should reduce the potential impact of such aspects, we cannot
exclude a possible impact even though we studied COVID-19-
related outcomes in a large cohort and over a long period of time.
Lastly, since NYC was an early epicenter of the COVID-19
pandemic, PCR testing was not widely available at that time. To
avoid sampling bias and include all relevant subjects, participants
were required to have a positive PCR test or at least one of the ICD
codes described in Supplementary Table 1.

CONCLUSION
The results of the present study suggest that individuals with pre-
existing psychiatric disorders (both recent and long-standing) may
be more susceptible to severe forms of COVID-19 outcomes even
after carefully controlling for relevant demographic characteristics
and medical comorbidities. However, there is evidence that the
use of antidepressants may reduce this risk. We were able to
corroborate and extend previous findings by examining the
impact of antidepressant medication intake in this population.
Targeted early interventions to prevent medical complications
such as acute kidney failure, or severe sepsis might should be
considered for this vulnerable population.
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