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Abstract
Introduction: Relative to the general population, patients 
with schizophrenia or schizoaffective disorder have higher 
rates of suicide attempts and mortality from COVID-19 infec-
tion. Therefore, determining whether a history of suicide at-
tempt is associated with COVID-19 in patients with schizo-
phrenia or schizoaffective disorder has implications for CO-
VID-19 vulnerability stratification in this patient population. 
Methods: We carried out cross-sectional analyses of elec-
tronic health records of veterans with a diagnosis of schizo-
phrenia or schizoaffective disorder that received treatment 
at any United States Veterans Affairs Medical Center be-
tween January 1, 2020, and January 31, 2021. We used logis-

tic regression to estimate unadjusted and adjusted (includ-
ing age, sex, race, marital status, body mass index (BMI), and 
a medical comorbidity score) odds ratios (ORs) for COVID-19 
positivity in suicide attempters relative to nonattempters. 
Results: A total of 101,032 veterans (mean age 56.67 ± 13.13 
years; males 91,715 [90.8%]) were included in the analyses. 
There were 2,703 (2.7%) suicide attempters and 719 (0.7%) 
patients were positive for COVID-19. The association be-
tween history of suicide attempt and COVID-19 positivity 
was modified by age and BMI, such that the relationship was 
only significant in patients younger than 59 years, and in 
obese (BMI ≥30) patients (adjusted OR 3.42, 95% CI 2.02–5.79 
and OR 2.85, 95% CI 1.65–4.94, respectively). Conclusions: 
Higher rates of COVID-19 in young or obese suicide attempt-
ers with a diagnosis of schizophrenia or schizoaffective dis-
order might be due to the elevated risk for the infection in 
this subgroup of patients. © 2021 S. Karger AG, Basel
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Introduction

Schizophrenia is a severe mental illness affecting an 
estimated 20 million people worldwide [1], with a lifetime 
global prevalence of 0.4% [2]. However, the prevalence of 
schizophrenia ranged from 1.4% in a general veteran 
sample [3] and 11.2% in older adult veterans [4], com-
pared to a range between 0.25% and 0.64% in nonveteran 
samples in the USA [3, 5, 6] suggesting a higher preva-
lence in the US veteran population. Of note, schizophre-
nia is associated with premature mortality particularly 
from suicide and comorbid somatic illnesses (especially 
complications of cardiovascular disease) [7, 8]. Further-
more, relative to the general population, patients with 
schizophrenia have a higher risk of contracting CO-
VID-19 infection [9] (caused by the novel severe acute 
respiratory syndrome coronavirus 2[10]) which as of No-
vember 2021 has claimed over 5 million lives globally 
[11]. Patients with schizophrenia are also less likely to get 
vaccinated against COVID-19 [12]. Importantly, patients 
with schizophrenia who test positive for COVID-19 have 
a 2-fold increased risk of dying from the infection relative 
to individuals without mental illness [13]. There is there-
fore a need to identify vulnerability factors for COVID-19 
in patients with schizophrenia which can guide the allo-
cation of preventative and therapeutic resources and re-
duce mortality in this patient population.

Although factors associated with increased risk of con-
tracting and dying from COVID-19 in the general popu-
lation (e.g., unvaccinated status, older adult status, obe-
sity, and pre-existing medical illnesses) [14–16] are likely 
to be relevant in patients with schizophrenia, other ill-
ness-specific factors might also elevate the risk of CO-
VID-19 in patients. For example, patients with schizo-
phrenia spectrum disorders who are treated with clozap-
ine (an antipsychotic medication approved for 
treatment-resistant psychosis) have a higher risk of con-
tracting COVID-19 than patients without a documented 
history of treatment with clozapine [17, 18]. Therefore, 
given that schizophrenia may be more prevalent among 
veterans [3, 4] and suicide attempts are relatively com-
mon in patients with schizophrenia (lifetime risk of 26.8% 
[19]) we sought to determine whether a history of suicide 
attempt in US veterans diagnosed with schizophrenia or 
schizoaffective disorder is positively associated with CO-
VID-19 positivity. Since dimensions and behavioral traits 
(e.g., anhedonia, cognitive deficits, and impulsivity) as-
sociated with suicidal behavior [20] have also been associ-
ated with reduced propensity to adopt COVID-19 pre-
cautionary behaviors [21], we hypothesized that a history 

of suicide attempt would be positively associated with 
COVID-19 positivity in veterans with schizophrenia or 
schizoaffective disorder.

Methods

Study Design, Setting, and Participant
We employed a cross-sectional design involving analyses of na-

tionwide electronic health records (EHR) of a large sample of vet-
erans with a diagnosis of schizophrenia or schizoaffective disorder 
that received treatment at any United States Veterans Affairs Med-
ical Center (VAMC) between January 1, 2020, and January 31, 
2021. The Institutional Review Board (IRB) of Baylor College of 
Medicine and the Michael E. DeBakey VAMC Research and De-
velopment Committee granted approval for this study (protocol # 
H-47313). The IRB granted a waiver of consent and HIPAA autho-
rization since the use of deidentified protected health information 
involved no more than minimal risk (including privacy risks) to 
the individuals in this study.

Data Collection and Definitions
We collected data from the Corporate Data Warehouse (CDW) 

and the Veterans Affairs Informatics and Computing Interface 
(VINCI) [22]. The VA CDW incorporates data from EHR and sev-
eral other sources throughout the Veteran’s Health Administra-
tion into a single, standard database structure to facilitate report-
ing and data analysis. VINCI is a partner with the CDW and hosts 
all data available through CDW. However, if a veteran receives care 
at a non-VA healthcare facility, then the data for that encounter 
will not automatically be captured by CDW/VINCI.

The study team identified veterans with a diagnosis of schizo-
phrenia or schizoaffective disorder and those with a documented 
history of suicide attempt by using the International Classification 
of Diseases, Ninth and Tenth Revisions codes (ICD-9 and ICD-10 
codes). The ICD-9 and ICD-10 codes are provided in online sup-
plementary Table 1 (for all online suppl. material, see www.karger.
com/doi/10.1159/000521230). We also retrieved data on the out-
come of interest, COVID-19-positive test results, from the EHR 
but we did not obtain data regarding the specific type of CO-
VID-19 test. Veterans can request COVID-19 testing at no per-
sonal cost, but COVID-19 tests are not routinely ordered if a vet-
eran is not admitted to an inpatient unit or undergoing diagnostic 
or therapeutic procedures such as electroconvulsive therapy 
(ECT). In addition, we extracted the following variables for each 
research subject: age (at last visit), sex, race, marital status, body 
mass index (BMI), and Charlson-Deyo score [23]. The Charlson-
Deyo comorbidity index is a clinical comorbidity index which as-
signs a score to the various chronic medical conditions present in 
an individual patient and the sum of the scores is predictive of 
long-term mortality [24].

Statistical Analysis
We divided the sample of veterans with schizophrenia or 

schizoaffective disorder into 2 groups – suicide attempters and 
nonattempters. We then compared demographic and clinical vari-
ables between attempters and nonattempters using t-tests or χ2 
tests as appropriate. We have reported means and standard devia-
tions for continuous variables and n (%) for categorical variables. 
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We applied logistic regression models to estimate the odds of test-
ing positive for COVID-19 and comparing attempters to nonat-
tempters, with additional analysis adjusting for age, sex, race, mar-
ital status, BMI, and total Charlson-Deyo score. Based on previous 
findings of higher vulnerability to a more severe COVID-19 illness 
in older adults [14], obese [15], and those with comorbid medical 
conditions [16], we also fitted COVID-19 status-by-age, CO-
VID-19 status-by-BMI, and COVID-19 status by Charlson-Deyo 
score interactions in logistic regression models. We carried out 
stratified analyses for significant interactions. Stratified analyses 
were performed in patients younger than 59 years (the median age 
of the sample), patients older than 59 years, obese (BMI ≥30), and 
nonobese patients (BMI <30), respectively. p values less than 0.05 
were considered statistically significant. All statistical analyses 
were performed with IBM SPSS, Version 27 (IBM Corp., Armonk, 
NY, USA).

Results

A total of 101,032 veterans (mean age 56.67 ± 13.13 
years; males 91,715 [90.8%]) with either schizophrenia or 
schizoaffective disorder were included in the analyses. Of 

these, 2,703 (2.7%) patients had a history of suicide at-
tempt. Table 1 shows the demographic and clinical char-
acteristics of suicide attempters and nonattempters. The 
mean age of suicide attempters was 53.4 ± 12.6 years and 
the mean age of nonattempters was 56.8 ± 13.1. Suicide 
attempters were more likely to be female (13.1% of at-
tempters vs. 9.1% of nonattempters). There were a total 
of 719 (0.7%) COVID-positive cases in the entire sample. 
Table 2 shows the demographic and clinical characteris-
tics of the COVID-positive and not COVID-positive 
groups, respectively.

History of Suicide Attempt and COVID-19 Positivity 
in the Entire Sample
There was a higher percentage of COVID-positive cas-

es in attempters relative to nonattempters (Table 3), but 
this was not statistically significant (1.0% vs. 0.7%, χ2 = 
3.24, p = 0.072). The unadjusted odds ratio (OR) for CO-
VID positivity in patients with a history of suicide at-
tempt was 1.42 (95% CI 0.97–2.10) and the adjusted OR 
was 1.90 (95% CI 1.28–2.80).

Table 1. Characteristics of the total sample of veterans with schizophrenia or schizoaffective disorder, suicide 
attempters, and nonattempters

Characteristics Total sample 
(n = 101,032)

Attempters 
(n = 2,703)

Nonattempters 
(98,329)

Age (SD) 56.67±13.13 53.43±12.58 56.76±13.13
Sex, n (%)

Male 91,715 (90.8) 2,349 (86.9) 89,366 (90.9)
Female 9,317 (9.2) 354 (13.1) 8,963 (9.1)

Race, n (%)
White 55,941 (55.4) 1,765 (65.3) 54,176 (55.1)
Black 35,589 (35.2) 756 (28.0) 34,833 (35.4)
Asian 1,114 (1.1) 22 (0.8) 1,092 (1.1)
American-Indian or Alaska Native 1,003 (1.0) 34 (1.3) 969 (1.0)
Native Hawaiian or other Pacific Islander 1,155 (1.1) 23 (0.9) 1,132 (1.2)
Unknown 6,230 (6.2) 103 (3.8) 6,127 (6.2)

Marital status, n (%)
Married 22,983 (22.7) 480 (17.8) 22,503 (22.9)
Divorced 29,656 (29.4) 1,029 (38.1) 28,627 (29.1)
Never married 38,671 (38.3) 918 (34.0) 37,753 (38.4)
Separated 5,604 (5.5) 165 (6.1) 5,439 (5.5)
Widowed 3,439 (3.4) 103 (3.8) 3,336 (3.4)
Single 223 (0.2) 6 (0.2) 217 (0.2)
Unknown 456 (0.5) 2 (0.1) 454 (0.5)

BMI category, n (%)
Obese 40,717 (40.3) 1,069 (39.5) 39,648 (40.3)
Not obese 60,315 (59.7) 1,634 (60.5) 58,681 (59.7)

Total Deyo score (SD) 0.68±1.42 0.82±1.57 0.67±1.41

Total Deyo score is an indicator of long-term mortality and higher scores indicate higher medical comorbidities.
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Results of Subgroup Analyses
COVID-19 status-by-age and COVID-19 status-by-

BMI interactions were significant (B = −0.018, p < 0.001 
and B = 0.772, p = 0.05, respectively), but COVID-19 sta-
tus by Charlson-Deyo score was not significant (B = 
−0.042, p = 0.612). In patients younger than 59 years, and 
in the obese patients, respectively, history of suicide at-
tempt was associated with COVID-positive status in un-

adjusted analyses (OR 3.53 [95% CI 2.10–5.94]; OR 2.22 
[95% CI 1.29–3.81]) and adjusted analyses (OR 3.42 [95% 
CI 2.02–5.79]; OR 2.85 [95% CI 1.65–4.94]). In patients 
older than 59 years, and in the nonobese patients, there 
was no statistically significant association between his-
tory of suicide attempt and COVID-19 positivity from the 
unadjusted and adjusted analyses (Table 4).

Characteristics COVID-19-positive 
(n = 719)

Not COVID-19-positive 
(100,313)

Age (SD) 66.18±12.46 56.60±13.11
Sex, n (%)

Male 681 (94.7) 91,034 (90.7)
Female 38 (5.3) 9,279 (9.3)

Race, n (%)
White 378 (52.6) 55,563 (55.4)
Black 285 (39.6) 35,304 (35.2)
Asian 2 (0.3) 1,112 (1.1)
American-Indian or Alaska Native 8 (1.1) 995 (1.0)
Native Hawaiian or other Pacific Islander 9 (1.3) 1,146 (1.1)
Unknown 37 (5.1) 6,193 (6.2)

Marital status, n (%)
Married 134 (18.6) 22,849 (22.8)
Divorced 210 (29.2) 29,446 (29.4)
Never married 288 (40.1) 38,383 (38.3)
Separated 42 (5.8) 5,562 (5.5)
Widowed 34 (4.7) 3,405 (3.4)
Single 5 (0.7) 218 (0.2)
Unknown 6 (0.8) 450 (0.4)

BMI category, n (%)
Obese 250 (34.8) 40,467 (40.3)
Not obese 469 (65.2) 59,846 (59.7)

Total Deyo Score (SD) 1.34±2.01 0.67±1.40

Total Deyo score is an indicator of long-term mortality and higher scores indicate higher 
medical comorbidities.

Table 3. Number and percentage of COVID-19-positive cases based on suicide attempter/nonattempter status in the total sample and the 
subgroups of veterans with schizophrenia or schizoaffective disorder

Group COVID-19-positive cases, 
n (%) in attempters

COVID-19-positive cases, 
n (%) in nonattempters

p value*

Total sample (n = 101,032) 27 (1.0) 692 (0.7) 0.072
Younger than 59 years (n = 50,490) 16 (1.0) 137 (0.3) <0.001
Older than 59 years (n = 50,542) 11 (1.0) 555 (1.1) 0.884
Obese (40,717) 14 (1.3) 236 (0.6) 0.008
Not obese (60,315) 13 (0.8) 456 (0.8) 0.886

* Fisher’s exact test.

Table 2. Characteristics of COVID-19-
positive and not COVID-19-positive 
veterans with schizophrenia or 
schizoaffective disorder
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Discussion

In this nationwide Veterans Health Administration 
study, a history of suicide attempt was associated with 
testing positive for COVID-19 in veterans with schizo-
phrenia or schizoaffective disorder who were either 
younger than 59 years or obese. In the entire sample, the 
unadjusted OR for the association of history of suicide 
attempt with COVID-19 positivity was not statistically 
significant but the adjusted OR was significant, a find-
ing likely due to negative confounding (i.e., significant 
association of a covariate with the outcome) [25]. To 
our knowledge, this is the first study to report an asso-
ciation between history of suicide attempt and CO-
VID-19 in veterans with schizophrenia or schizoaffec-
tive disorder.

The association of history of suicide attempt with 
COVID-19 in veterans with schizophrenia or schizoaf-
fective disorder may be explained by psychological fac-
tors which both predispose patients to suicide attempts 
and make them more vulnerable to COVID-19 infec-
tion. For example, anhedonia, impulsivity, and sub-
stance use are associated with suicidal behavior and 
have also been associated with less likelihood of adopt-
ing COVID-19 precautionary behaviors such as physi-
cal distancing, wearing mask, or handwashing [21, 26]. 
Reverse causality is also possible; in other words, veter-
ans with COVID-19 infection may have a higher risk of 
suicidal behavior [27]. However, given that COVID-19 
has been in existence for approximately 2 years and we 
did not limit suicide attempts to those that only oc-
curred since the beginning of the pandemic, our data do 
not support reverse causality.

The association of history of suicide attempt with CO-
VID-19 positivity in the younger and obese subgroups is 
also noteworthy considering previous research findings. 
For example, suicide risk in schizophrenia is highest for 
young adults but lowest for patients older than 65 years 

[8] and although BMI has not been associated with sui-
cide risk in schizophrenia or schizoaffective disorder, 
obesity is associated with higher levels of immune system 
dysregulation and inflammation in patients with schizo-
phrenia [28, 29]. Relatedly, markers of immune dysregu-
lation and inflammation in the periphery and central 
nervous system are elevated in suicide attempters relative 
to nonattempters [30, 31]. Furthermore, primary hu-
moral immunodeficiencies were recently robustly asso-
ciated with psychiatric disorders (including schizophre-
nia) and suicide attempts in the same cohort [32]. It is, 
therefore conceivable, although speculative, that the as-
sociation of suicide attempt history with COVID-19 
might reflect dysregulated immune function in young 
and obese attempters, respectively, since individuals with 
conditions involving immune system dysregulation such 
as asthma and allergic rhinitis, are more likely to test pos-
itive for COVID-19 [33] relative to those without such 
conditions.

Due to possible long-term neuropsychiatric sequelae 
of COVID-19 infection [34], patients with schizophre-
nia or schizoaffective disorder who have a history of 
suicide attempt and are younger than 59 or obese, 
should be monitored closely since they may be more at 
risk of COVID-19. Indeed, there is the possibility of 
symptom exacerbation in patients with a history of sui-
cide attempt who test positive for COVID-19 since 
postmortem examination of brains of individuals diag-
nosed with severe COVID-19 infection revealed CO-
VID-19-related impaired brain neurotransmission 
[35]. COVID-19 prevention should therefore be em-
phasized and incorporated into the routine care of pa-
tients with schizophrenia or schizoaffective disorder 
who have a history of suicide attempt. For example, 
mental health providers should routinely educate pa-
tients on COVID-19 precautions such as wearing a 
mask, physical distancing, washing hands, and getting 
vaccinated. Patients should also be educated on com-

Group Unadjusted OR with 
95% CI

Adjusted OR with 
95% CI*

Total sample (n = 101,032) 1.42 (0.97–2.10) 1.90 (1.28–2.80)
Younger than 59 years (n = 50,490) 3.53 (2.10–5.94) 3.42 (2.02–5.79)
Older than 59 years (n = 50,542) 0.91 (0.50–1.66) 0.91 (0.50–1.66)
Obese (n = 40,717) 2.22 (1.29–3.81) 2.85 (1.65–4.94)
Not obese (n = 60,315) 1.02 (0.59–1.78) 1.39 (0.80–2.43)

* Adjusted for age, sex, race, marital status, BMI, and total Charlson-Deyo score.

Table 4. Odds ratios (ORs) for COVID-19 
positivity based on suicide attempt status 
(attempters vs. nonattempters) in the total 
sample and subgroup of veterans with 
schizophrenia or schizoaffective disorder



Suicide Attempt History and COVID-19 
in Schizophrenia/Schizoaffective Disorder

33Complex Psychiatry 2022;8:28–34
DOI: 10.1159/000521230

mon COVID-19 symptoms and the need to seek medi-
cal attention if they experience such symptoms.

This study is subject to several limitations. First, the 
cross-sectional design makes it impossible to infer a caus-
al association between suicide attempt and COVID-19. 
Second, we do not have data on the specific nature and 
severity of suicide attempts. Third, the sample was pre-
dominantly male which limits the generalizability of our 
results. Fourth, we were unable to adjust for psychotropic 
medications, especially clozapine which has been associ-
ated with increased likelihood of testing positive for CO-
VID-19 [18]. Finally, we did not have information on ill-
ness severity and so did not adjust for it. Related to the 
last limitation is our inability to control for ECT and in-
patient versus outpatient status since patients treated 
with ECT and inpatients are more likely to get tested for 
COVID-19.

In summary, our findings provide preliminary evi-
dence of an association between history of suicide at-
tempt and COVID-19 in a subgroup of patients with 
schizophrenia or schizoaffective disorder and therefore 
support the expansion of strategies to ensure vaccina-
tion of patients with schizophrenia or schizoaffective 
disorder, especially given the fact that patients with 
schizophrenia are under-vaccinated against COVID-19 
[12]. Future well-powered, prospective studies are 
needed to confirm our observed association between 
history of suicidal behavior and COVID-19 in patients 
with schizophrenia or schizoaffective disorder and also 
to elucidate the underlying mechanisms of the associa-
tion.

Statement of Ethics

This study was approved by the Institutional Review Board 
(IRB) of Baylor College of Medicine and the Michael E. DeBakey 
VAMC Research and Development Committee (protocol No. 
H-47313). The IRB granted a waiver of consent and HIPAA autho-
rization since the use of deidentified protected health information 
involved no more than minimal risk (including privacy risks) to 
the individuals in this study.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

This was an unfunded study.

Author Contributions

O.O.O. conceived the original idea; A.W. and B.G.M. obtained 
the data; O.O.O. and A.W. analyzed the data; R.L.K., G.M.P., 
R.E.P., and T.B.B. made critical contributions to the interpretation 
of the results; and O.O.O. took the lead in writing the manuscript 
with contribution from all authors. All authors read and approved 
the final manuscript.

Data Availability Statement

The data that support the findings of this study are not pub-
licly available, but a minimal data set required to replicate the study 
findings reported in the article will be made available on request 
to the corresponding author.

References

 1 James SL, Abate D, Abate KH, Abay SM, Ab-
bafati C, Abbasi N, et al. Global, regional, and 
national incidence, prevalence, and years 
lived with disability for 354 diseases and inju-
ries for 195 countries and territories, 1990–
2017:  a systematic analysis for the global bur-
den of disease study 2017. Lancet. 2018; 392: 

1789–858.
 2 Saha S, Chant D, Welham J, McGrath J . A 

systematic review of the prevalence of schizo-
phrenia. PLoS Med. 2005; 2: e141.

 3 Wu EQ, Shi L, Birnbaum H, Hudson T, Kes-
sler R. Annual prevalence of diagnosed 
schizophrenia in the USA:  a claims data anal-
ysis approach. Psychol Med. 2006; 36: 1535–
40.

 4 Williamson V, Stevelink SAM, Greenberg K, 
Greenberg N. Prevalence of mental health 
disorders in elderly U.S. Military veterans:  a 
meta-analysis and systematic review. Am J 
Geriatr Psychiatry. 2018; 26: 534–45.

 5 Kessler RC, Birnbaum H, Demler O, Falloon 
IRH, Gagnon E, Guyer M, et al. The preva-
lence and correlates of non-affective psycho-
sis in the national comorbidity survey replica-
tion (NCS-R). Biol Psychiatry. 2005; 58: 668.

 6 Desai PR, Lawson KA, Barner JC, Rascati KL. 
Estimating the direct and indirect costs for com-
munity-dwelling patients with schizophrenia. J 
Pharm Heal Service Res. 2013; 4(4): 187–94.

 7 Chan JKN, Wong CSM, Yung NCL, Chen 
EYH, Chang WC. Pre-existing chronic physi-
cal morbidity and excess mortality in people 
with schizophrenia:  a population-based co-
hort study. Soc Psychiatry Psychiatr Epide-
miol. 2021.

 8 Olfson M, Stroup TS, Huang C, Wall MM, 
Crystal S, Gerhard T. Suicide risk in medicare 
patients with schizophrenia across the life 
span. JAMA Psychiatry. 2021.

 9 Wang QQ, Xu R, Volkow ND. Increased risk 
of COVID-19 infection and mortality in peo-

ple with mental disorders:  analysis from elec-
tronic health records in the United States. 
World Psychiatry. 2021; 20: 124–30.

10 Osuchowski MF, Winkler MS, Skirecki T, 
Cajander S, Shankar-Hari M, Lachmann G, et 
al. The COVID-19 puzzle:  deciphering patho-
physiology and phenotypes of a new disease 
entity. Lancet Respir Med. 2021; 9: 622–42.

11 WHO Coronavirus (COVID-19) Dashboard. 
WHO coronavirus (COVID-19) dashboard 
with vaccination data. 2021 Sep 24. Available 
from:  https: //covid19.who.int/.

12 Bitan DT. Patients with schizophrenia are un-
der-vaccinated for COVID-19:  a report from 
Israel. World Psychiatry. 2021: 300–1.

13 Liu L, Ni SY, Yan W, Lu QD, Zhao YM, Xu 
YY, et al. Mental and neurological disorders 
and risk of COVID-19 susceptibility, illness 
severity and mortality:  a systematic review, 
meta-analysis and call for action. Clin Med. 
2021; 40: 101111.

https://www.karger.com/Article/FullText/521230?ref=1#ref1
https://www.karger.com/Article/FullText/521230?ref=2#ref2
https://www.karger.com/Article/FullText/521230?ref=3#ref3
https://www.karger.com/Article/FullText/521230?ref=4#ref4
https://www.karger.com/Article/FullText/521230?ref=4#ref4
https://www.karger.com/Article/FullText/521230?ref=5#ref5
https://www.karger.com/Article/FullText/521230?ref=6#ref6
https://www.karger.com/Article/FullText/521230?ref=6#ref6
https://www.karger.com/Article/FullText/521230?ref=7#ref7
https://www.karger.com/Article/FullText/521230?ref=7#ref7
https://www.karger.com/Article/FullText/521230?ref=8#ref8
https://www.karger.com/Article/FullText/521230?ref=9#ref9
https://www.karger.com/Article/FullText/521230?ref=10#ref10
https://www.karger.com/Article/FullText/521230?ref=11#ref11
https://www.karger.com/Article/FullText/521230?ref=11#ref11
https://www.karger.com/Article/FullText/521230?ref=12#ref12
https://www.karger.com/Article/FullText/521230?ref=13#ref13


Okusaga et al.Complex Psychiatry 2022;8:28–3434
DOI: 10.1159/000521230

14 Mueller AL, Mcnamara MS, Sinclair DA. 
Why does COVID-19 disproportionately af-
fect older people? Aging. 2020; 12: 9959–81.

15 Gonçalves DA, Ribeiro V, Gualberto A, Peres 
F, Luconi M, Gameiro J. COVID-19 and obe-
sity:  an epidemiologic analysis of the Brazilian 
data. Int J Endocrinol. 2021; 2021: 1–10.

16 Rosenthal N, Cao Z, Gundrum J, Sianis J, Safo 
S. Risk factors associated with in-hospital 
mortality in a US national sample of patients 
with COVID-19. JAMA Netw Open. 2020; 3: 

e2029058.
17 Okusaga OO, Mitchell BG, Bernard JD, 

Walder A. Clozapine is associated with higher 
COVID-19 infection rate in veterans with 
schizophrenia or schizoaffective disorder. J 
Clin Psychiatry. 2021; 82(5): 21br14028.

18 Govind R, Fonseca de Freitas D, Pritchard M, 
Hayes RD, MacCabe JH. Clozapine treatment 
and risk of COVID-19 infection:  retrospec-
tive cohort study. Br J Psychiatry. 2020: 1–7.

19 Lu L, Dong M, Zhang L, Zhu XM, Ungvari 
GS, Ng CH, et al. Prevalence of suicide at-
tempts in individuals with schizophrenia:  a 
meta-analysis of observational studies. Epide-
miol Psychiatr Sci. 2020: 29.

20 Turecki G, Brent DA, Gunnell D, O’Connor 
RC, Oquendo MA, Pirkis J, et al. Suicide and 
suicide risk. Nat Rev Dis Prim. 2019; 5(1): 74.

21 Frías-Armenta M, Corral-Frías NS, Corral-
Verdugo V, Lucas MY. Psychological predic-
tors of precautionary behaviors in response to 
COVID-19:  a structural model. Front Psy-
chol. 2021: 12.

22 Price LE, Shea K, Gephart S. The veterans af-
fairs’s corporate data warehouse:  uses and im-
plications for nursing research and practice. 
Nurs Adm Q. 2015; 39: 311–8.

23 Deyo RA, Cherkin DC, Ciol MA. Adapting a 
clinical comorbidity index for use with ICD-
9-CM administrative databases. J Clin Epide-
miol. 1992; 45: 613–9.

24 Ladha KS, Zhao K, Quraishi SA, Kurth T, Eik-
ermann M, Kaafarani HMA, et al. The Deyo-
Charlson and elixhauser-van walraven co-
morbidity indices as predictors of mortality in 
critically ill patients. BMJ Open. 2015; 5: 

e008990.
25 Mehio-Sibai A, Feinleib M, Sibai TA, Arme-

nian HK. A positive or a negative confound-
ing variable? A simple teaching aid for clini-
cians and students. Ann Epidemiol. 2005; 15: 

421–3.
26 Reinders Folmer C, Kuiper ME, Olthuis E, 

Kooistra EB, de Bruijn AL, Brownlee M, et al. 
Sustaining compliance with COVID-19 miti-
gation measures? Understanding distancing 
behavior in the Netherlands during June 
2020. SSRN Electron J. 2020.

27 Na P, Tsai J, Harpaz-Rotem I, Pietrzak R. 
Mental health and suicidal ideation in US mil-
itary veterans with histories of COVID-19 in-
fection. BMJ Mil Heal. 2021.

28 Boozalis T, Devaraj S, Okusaga OO. Correla-
tions between body mass index, plasma high-
sensitivity c-reactive protein and lipids in pa-
tients with schizophrenia. Psychiatr Q. 2019; 

90: 101–10.

29 Sirota P, Hadi E, Djaldetti M, Bessler H. Dif-
ference in inflammatory cytokine production 
by mononuclear cells from obese and non-
obese schizophrenic patients. Acta Psychiatr 
Scand. 2015; 132: 301–5.

30 Ducasse D, Olié E, Guillaume S, Artéro S, 
Courtet P. A meta-analysis of cytokines in 
suicidal behavior. Brain Behav Immun. 2015; 

46: 203–11.
31 Ganança L, Oquendo MA, Tyrka AR, Cisner-

os-Trujillo S, Mann JJ, Sublette ME. The role 
of cytokines in the pathophysiology of suicid-
al behavior. Psychoneuroendocrinology. 
2016; 63: 296–310.

32 Isung J, Williams K, Isomura K, Gromark C, 
Hesselmark E, Lichtenstein P, et al. Associa-
tion of primary humoral immunodeficiencies 
with psychiatric disorders and suicidal behav-
ior and the role of autoimmune diseases. 
JAMA Psychiatry. 2020; 77: 1147–54.

33 Yang JM, Koh HY, Moon SY, Yoo IK, Ha EK, 
You S, et al. Allergic disorders and suscepti-
bility to and severity of COVID-19:  a nation-
wide cohort study. J Allergy Clin Immunol. 
2020; 146: 790–8.

34 Kappelmann N, Dantzer R, Khandaker GM. 
Interleukin-6 as potential mediator of long-
term neuropsychiatric symptoms of CO-
VID-19. Psychoneuroendocrinol. 2021; 131: 

105295.
35 Yang AC, Kern F, Losada PM, Agam MR, 

Maat CA, Schmartz GP, et al. Dysregulation 
of brain and choroid plexus cell types in se-
vere COVID-19. Nature. 2021.

https://www.karger.com/Article/FullText/521230?ref=14#ref14
https://www.karger.com/Article/FullText/521230?ref=15#ref15
https://www.karger.com/Article/FullText/521230?ref=16#ref16
https://www.karger.com/Article/FullText/521230?ref=17#ref17
https://www.karger.com/Article/FullText/521230?ref=17#ref17
https://www.karger.com/Article/FullText/521230?ref=18#ref18
https://www.karger.com/Article/FullText/521230?ref=19#ref19
https://www.karger.com/Article/FullText/521230?ref=19#ref19
https://www.karger.com/Article/FullText/521230?ref=20#ref20
https://www.karger.com/Article/FullText/521230?ref=21#ref21
https://www.karger.com/Article/FullText/521230?ref=21#ref21
https://www.karger.com/Article/FullText/521230?ref=22#ref22
https://www.karger.com/Article/FullText/521230?ref=23#ref23
https://www.karger.com/Article/FullText/521230?ref=23#ref23
https://www.karger.com/Article/FullText/521230?ref=24#ref24
https://www.karger.com/Article/FullText/521230?ref=25#ref25
https://www.karger.com/Article/FullText/521230?ref=26#ref26
https://www.karger.com/Article/FullText/521230?ref=27#ref27
https://www.karger.com/Article/FullText/521230?ref=28#ref28
https://www.karger.com/Article/FullText/521230?ref=29#ref29
https://www.karger.com/Article/FullText/521230?ref=29#ref29
https://www.karger.com/Article/FullText/521230?ref=30#ref30
https://www.karger.com/Article/FullText/521230?ref=31#ref31
https://www.karger.com/Article/FullText/521230?ref=32#ref32
https://www.karger.com/Article/FullText/521230?ref=33#ref33
https://www.karger.com/Article/FullText/521230?ref=34#ref34
https://www.karger.com/Article/FullText/521230?ref=35#ref35

	startTableBody
	startTableBody
	startTableBody
	startTableBody

