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ABSTRACT

People with mental illness are known to have poorer physical health outcomes. Among them,
patients with schizophrenia spectrum disorders are disproportionately burdened. A number
of recent studies have highlighted that patients with schizophreniaare particularly at risk from
COVID-19. The aim of this systematic review is to clarify whether patients with schizophrenia
spectrum disorders are at greater risk for poor COVID-19 outcomes. We conducted a
systematic review of the literature following the PRISMA guidelines, using PubMed, PsycINFO
(via Ovid) and Scopus as databases, to identify-all studies which investigated infection and/or
mortality rate from SARS-CoV-2 in patients with schizophrenia spectrum disorders. Following
a formal screening process, seven studies met our inclusion criteria. The results of these seven
studies were reported using odds ratios or adjusted odds ratios. The collective results
indicated a moderate, but statistically significant effect for higher infection rates, and a strong
statistically significant effect for higher mortality rates in patients with schizophrenia. Our
findings indicate that people with schizophrenia have a high risk of being infected by the new
coronavirus and have a significantly higher mortality rate than the general population. There
are contradictory findings concerning other outcomes, including the frequency of intensive
care unit admissions for this group. Collectively, these results indicate that people with
schizophrenia spectrum disorders may be more vulnerable to being infected and more likely
to die due to COVID-19, and yet their access to Intensive Care Units does not seem to be
higher. We conclude that patients with schizophrenia constitute a vulnerable group for
COVID-19 related infection and mortality, consequently there is a necessity for this vulnerable
group of people to have better access to healthcare, including priority in nationwide COVID-
19 vaccination programs and expedited intensive care treatment. Our conclusion adds to the
ongoing debate arguing for equitable access to healthcare for people with schizophrenia
spectrum disorders.
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Introduction
The relationship between COVID-19 and mental disorders is bidirectional, because mental
disorders may be a risk factor for COVID-19, and conversely COVID-19 patients present
frequently with psychiatric problems.! In addition, the stress resulting from isolation and
social alienation during lockdown periods may result in psychological problems.?

The COVID-19 pandemic is a great threat to health care systems across the world. The
disease mostly affects vulnerable groups with established risk factors, such as older age, male
sex, cardiovascular diseases, diabetes and neoplasms. Many of these factors are found in
mental health patients and especially those suffering from schizophrenia.>*

It is reported that mechanical ventilation, admission to an intensive care unit and death are
more likely adverse outcomes among COVID-19 patients who are also diagnosed with mental
disorders.®

Therefore, it would be very interesting to elucidate whether a) patients with
schizophrenia are more frequently infected with SARS-CoV-2, and.b). schizophrenia is
associated with higher mortality from COVID-19. This is a systematic review which tries to
answer these two questions.

Methods

This systematic review was performed according to the Preferred Reporting ltems for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines.®

Search strategy and inclusion criteria of studies

To identify relevant research papers, the two authors independently searched MEDLINE,
Scopus and PsycINFO (via Ovid) up to 21/3/2021 using the key terms “Schizophrenia” AND
“COVID-19”. The resulting papers were then screened to include all those examining COVID-
19 related infection or mortality, and'to exclude thematically irrelevant studies (i.e., those not
dealing with the aforementioned themes). Other inclusion/exclusion criteria were English
language and adult population. Final paper inclusion was decided by consensus. External
arbitration was planned for potential disagreements. References of included articles were also
searched for citations of further relevant published and unpublished studies.

Data synthesis and outcome measures

Data extraction included article ID, time of publication, number of subjects, infection rate
and/or mortality rate. The outcome measures were (a) SARS-CoV-2 infection rate in patients
with schizophrenia, and (b) death of patients with schizophrenia from SARS-CoV-2. Both
outcome rates (infection and mortality) were reported as Odds Ratios (OR) / Adjusted Odds
Ratios (AOR).

Results

Study characteristics

Our searches in the three databases yielded 605 hits, which were reduced after duplicate and
title/abstract screening to 16. Of the remaining 16 articles, 8 were excluded because they did
not focus on the infection and/or mortality rate of patients with schizophrenia and COVID-19.
Subsequently, one article was excluded at the full-text stage due to irrelevance. Therefore, 7
studies were included in the systematic review. The remaining 7 papers included 90,076
positive patients for SARS-CoV-2, among which 1,989 suffered from schizophrenia.
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Figure 1: PRISMA flow diagram

Infection and mortality rate

A large study from the USA’ asserts that patients with schizophrenia have a higher infection
rate compared to the rest of the population. The authors examined 15,110 patients with
COVID-19 and-found that patients with a recent diagnosis of schizophrenia had higher odds of
contracting SARS-CoV-2 than the rest of the population (AOR=1.53, 95% Cl:1.21-1.94,
p<0.0001).

Two similar studies were conducted in Korea,®® which studied 14,418 SARS-CoV-2
positive people. Patients with schizophrenia-related disorders had a higher risk of infection in
both studies (OR=1.50, 95%Cl:1.14-1.99, OR, 1.614-1.721). Moreover, schizophrenia patients
experienced more severe outcomes of the infection, including death (OR=2.25, 95%Cl:0.36-
14.03), intensive care unit (ICU) admission, use of mechanical ventilation and acute
respiratory distress syndrome (OR=1.27, 95%Cl:0.37-4.37).

In Europe, there are two French studies!®!! with 51,842 COVID-19 positive patients.
These studies showed that schizophrenia is associated with increased in-hospital mortality
(AOR=4.36, 95%Cl:1.09-17.44, p=0.038 and OR 1.30 [95% CI, 1.08-1.56]) but not with
increased intensive care unit admission. Schizophrenia patients between 65 and 80 years had
a significantly higher risk of death than controls of the same age (+7.89%). Schizophrenia
patients younger than 55 years had more ICU admissions (+13.93%) and Schizophrenia
patients between 65 and 80 years and older than 80 years had fewer ICU admissions than
controls of the same age (-15.44% and -5.93%, respectively).



Conversely, a study from Israel found that individuals with schizophrenia were less likely
to test positive for COVID-19; however, they were twice as likely to be hospitalized for COVID-
19 (OR 1.88 95% Cl 1.39-2.55, P < 0.0001). Furthermore, they were 3 times more likely to die
from COVID-19 (OR 3.27 95% Cl 1.39-7.68, P < 0.0001), compared to the rest of the
population.?

Another important finding in the literature was that patients with schizophrenia have a
higher mortality rate for up to 45 days after a laboratory-confirmed positive SARS-CoV-2 test
result.’® In this study, 7348 COVID-19 positive patients, among them 75 with schizophrenia
spectrum disorders (SSD), were followed up for 45 days. A premorbid diagnosis of
schizophrenia spectrum disorders was significantly associated with mortality (OR=2.67; 95%
Cl, 1.48-4.80).

A summary of the results of these studies is shown in table 1.

Table 1. Studies with patients with schizophrenia spectrum disorders (SSD) and COVID-19:
Infection and mortality rates.

Study Year Patients Infection rate of patients with Mortality rate of patients with
with SSD with COVID-19 SSD from COVID-19
COVID-19
(OR/AOR, [95% C.1.]) (OR/AOR, [95% C.1.])
Wang et al’ 2021 15,110 1.53 [1.21-1.94]

Jeon et al® 2021 7,077 1.50 [1.14-1.99] 2.25[0.36-14.03]
Fond et al 10 2020 1,092 4.36 [1.09-17.44]
Fond et al 11 2020 50,750 1.30 [1.08-1.56]

Nemani et al 13 2020 7,348 2.67 [1.48-4.80]

Jietal® 2020 7,341 ? [1.614-1.721]

TzurBitanetal? 2021 1,358 3.27[1.39-7.68]

Note: OR, Odds Ratio; AOR, Adjusted Odds Ratio.



Discussion
Our review shows that patients with schizophrenia have higher infection and mortality rates
from SARS-CoV-2 compared to the rest of the population. This finding may be due to many
factors.

Firstly, many patients with schizophrenia suffer physical comorbidities, such as the
metabolic syndrome. Mortality from COVID-19 is particularly elevated in people with
comorbid conditions, in particular cardiovascular disease, diabetes, and chronic respiratory
disease, all of which are more common in people with schizophrenia than the general
population.>! Moreover, patients with schizophrenia tend not to adhere well to their
treatment, including treatment for physical iliness. Consequently, their physical health is often
poor. Similarly, it may be harder for people with schizophrenia to adopt and adhere to
measures against infection (e.g., hand washing, social distancing or isolation, confinement),
thus predisposing them to infection. The combination of poor physical health and a higher
infection risk can prove fatal.

Smoking is another important factor for poor outcomes from COVID-19 in people with
schizophrenia. Smoking is very prevalent in schizophrenia, with more than 60% of patients
smoking. Smoking may worsen prognosis in COVID-19,%® possibly because of its effect on the
respiratory system and immune responsiveness.’ In addition, many chronic patients with
schizophrenia reside in long-term psychiatric facilities, so there is a high chance of conducting
the virus to other patients if the environment is crowded.!

Furthermore, vulnerability to infection from Sars-Cov-2 may increase by the presence of
pro-inflammatory factors postulated to occur in patients with schizophrenia.?

Finally, stigma puts people with schizophrenia at great risk for COVID-19. They face
difficulties in accessing healthcare and often experience discrimination when they do access
care. They are less likely to have a prompt and appropriate diagnostic work-up and therefore
they are likely to have physical problems underdiagnosed or misdiagnosed, resulting in poor
quality of care overall.2% 22

Conclusion

In conclusion, people with schizophrenia spectrum disorders constitute a vulnerable group to
COVID-19. Specifically, they suffer higher rates of infection and are more likely to die from
COVID-19. Mitigating measures should be taken to ensure that people with schizophrenia are
protected. We concur with Suhas?® that people with schizophrenia should be given priority to
vaccination. We support that emphasis should be given to infection control measures, early
recognition of COVID-19 symptoms, better access to healthcare and in particular intensive
care, and stigma reduction. We conclude that the COVID-19 pandemic has disproportionately
affected people with schizophrenia, making measures to ensure equitable care not just an
option, but a necessity.
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ANAZKOMNHzH

‘Exouv oL aocBeveig pe ox{odppévera uPnAdtepn ouxvotnta Aoipwéng Ko
Ovnowdtntag and tov COVID-19; ZuoTtnUaTikh AvooKOnnon

Zwkpatng E. KapaouAdvng, Nikog I'. XpiotoSouAou

Wuxtatpikry KAwvikn, Tuniua latpiknc Maveniotnuiov Oscoaliac, MNavemniotnuiako MEviko
Noookoueio Adptoac, EAAada

IZTOPIKO APOPOY: MNapoAndOnke 17 louliou 2021 / AvaBewpnrBnke 27 louliou 2021 /
AnpootetBnke Atadiktuaka 5 Auyovotou 2021

NEPINHWH
Elval yvwoto nwg acBeveig pe PUXLIKEG VOOOUG £XOUV ETILRAPUEVN CWHUATLKI UYELQ OE oXEon
LLE TOV YEVIKO TIANBUOUO. MeTafl Twv aoBevwv pe PUXLKES VOOOUG, EKEIVOL e SLaTapayEC TOU
daopatog tng oxlodppévelag €xouv Sducavahoya peyalltepn emiBapuvon. Mpoéodateg
HEAETEG €XOUV emionpAvel OTL autol oL acBeveic Slatpexouv 8laitepo kivbuvo amd tov
COVID-19. 316X0¢ QUTAG TNG CUCTNLATIKAG AVOOKOTINGNG £lval va SLEUKPLVIOTEL KATA TTOGOV
ol aoBevelg pe Slatapoy£g Tou paocpatog tng oxlloppévelog Slatpéxouv peyahltepo Kivbuvo
yla Suopeveic eKBACELS TNC CWHATIKAG TOUuG uyelag Adyw tou COVID-19. MNpaypotomnoLlooue
QUTH TN CUCTNUATIKA avoaokonnon tng BiBAloypadiog cludwva pe TIC KATeUBUVTHPLEG
VYPOUUEC PRISMA, xpnowpomowwvtag to PubMed, to PsycINFO kal to Scopus wg
BiBAloypadikeg Baoelg SeSopévwy, yLoLva eVTOTIioOU LE OAEG TIC LEAETEG TTOU Slepelvnoay Tn
ouyxvotnta Aoipwénc n/kat Bvnopdtnroag amnod tov SARS-CoV-2 o aobeveig pe Stotapay£ég tou
daocpatog tng oxlodpévelag. Metd amod cuotnuatikn Stadkaocio eAéyxou, emMTd HEAELTEC
mAnpoloav Ta KpLtApla EVIAENC otn MeAETN. Ta OMOTEALCUATO QUTWY TWV EMTA HEAETWV
EKTEDNKAV TEPIANTITIKA  Xpnolponowwvtag odds ratios i adjusted odds ratios. Ta cuAAOyLIKA
anoteAéopata €6el€av METPLA, OAAA OTATLOTIKA ONnUOvTkh enidpacn ywa uPnAdtepa
nooootd Aolpwéng o acBeveic pe oxl{odppEvela KAl LOXUPH OTATLOTLKA CNUAVTIKN enidpaon
yla unAotepa mooootd Bvnowudtntag oe aobBeveic pe oxllodpévela. Ta EUPUATA HOG
delyvouv OtL Ta dtopa pe oxlodpévela €xouv uPnAo kivbuvo va poAuvBouv amod tov véo
KOPWVOIO KoL £XOUV ONUAVTIKA UPNAOTEPO TOGOOTO BVNGLULOTNTAG ATTO TOV YEVIKO TTANBUCUO.
YIapxouv avilpatikd EUPAATA OXETIKA e GAAO ATTOTEAECUATA, CUUTEPIAAUBAVOUEVNC TNG
oUXVOTNTAG ELOAYWYNG O OVASEG eVTATIKNG Bepameiag. ZUANOYLKA, QUTA T ATOTEAECHATA
delyvouv nwg oL acBevelg e Statapaxég tou daopatog Tng oxllodpévelag eival o euaAwToL
01O va poAuvBouv kat mio mibavo va nebdvouv Adyw tou COVID-19, kal 6pwg n mpocBaor)
Toug og Movadeg Evtatikng Osparneiag Sev daivetal va eivat upnAdtepn. KotaAnyoupues oto
oupmépaopa OtL ol acBeveic pe oxllodpivela amoteAolv VAAWTN opada yla Aolpwén Kot
Bvnolpotnta mou oxetiletal pe tov COVID-19, CUVEMWE UTIAPXEL QVAYKN QUTH N EUGAWTN
opada avOpwnwv vo €xeL KoAUTEpn TPOOBACN OTNV  UYELOVOULK  TiepiBaln,
oupmnepAapBovVopEVNG TNE TPOTEPOLOTNTOC O BVIKG poypappota epBoAlacpol COVID-19
Kol kaAUTepn mpdoPaon otnv evtatikr Beparmeia. H peAétn pag ouvelodEPEL OTNV OVAYKN YLa
LOOTIUN TpOoBAC 0TNV UYELOVOULKA TtepiBaAdn yia Ta dtopa pe SLatopoxEC ToU GACHATOC
NG oxodppeévelag.

AEZEIZ EYPETHPIOY: oxilodpévela, COVID-19, Bvnopotnta, Aoipwén, ootnta, mpocBaaon
OTLG UTtNPEOLEC, EpBOALACUOC
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