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It remains unknown to what degree resource prioritization toward SARS-CoV-2 (2019-nCoV) coronavirus (COVID-19) cases had
disrupted usual acute care for non-COVID-19 patients, especially in the most vulnerable populations such as patients with
schizophrenia. The objective was to establish whether the impact of the COVID-19 pandemic on non-COVID-19 hospital mortality
and access to hospital care differed between patients with schizophrenia versus without severe mental disorder. We conducted a
nationwide population-based cohort study of all non-COVID-19 acute hospitalizations in the pre-COVID-19 (March 1, 2019 through
December 31, 2019) and COVID-19 (March 1, 2020 through December 31, 2020) periods in France. We divided the population into
patients with schizophrenia and age/sex-matched patients without severe mental disorder (1:10). Using a difference-in-differences
approach, we performed multivariate patient-level logistic regression models (adjusted odds ratio, aOR) with adjustment for
complementary health insurance, smoking, alcohol and substance addiction, Charlson comorbidity score, origin of the patient,
category of care, intensive care unit (ICU) care, major diagnosis groups and hospital characteristics. A total of 198,186 patients with
schizophrenia were matched with 1,981,860 controls. The 90-day hospital mortality in patients with schizophrenia increased
significantly more versus controls (aOR = 1.18; p < 0.001). This increased mortality was found for poisoning and injury (@aOR = 1.26;
p = 0.033), respiratory diseases (aOR = 1.19; p = 0.008) and for both surgery (@OR = 1.26; p = 0.008) and medical care settings
(@OR = 1.16; p = 0.001). Significant changes in the case mix were noted with reduced admission in the ICU and for several somatic
diseases including cancer, circulatory and digestive diseases and stroke for patients with schizophrenia compared to controls. These
results suggest a greater deterioration in access to, effectiveness and safety of non-COVID-19 acute care in patients with
schizophrenia compared to patients without severe mental disorders. These findings question hospitals’ resilience pertaining to
patient safety and underline the importance of developing specific strategies for vulnerable patients in anticipation of future public

health emergencies.
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INTRODUCTION

Over the past two years, patients with coronavirus disease 2019
(COVID-19) have overwhelmed hospital capacities due to the
high volume of cases mobilizing most of the available resources
in health care staff, beds and equipment [1, 2]. From March
2020 to December 2020, France experienced two significant
COVID-19 waves (during spring and autumn) triggering nation-
wide lockdowns and the cancellation of planned care. Excessive
workload and resource prioritization towards COVID-19 cases

may have disrupted non-COVID-19 care and affected health
outcomes [3].

Schizophrenia is a chronic and severe mental disorder affecting
20 million people worldwide [4]. Schizophrenia is associated with
a substantial decrease in life expectancy of roughly 15 years as a
result of eight- to almost ten-fold increase of accidents, suicide,
non-natural mortality risk, and physical illnesses including seven-
fold increased mortality for pneumonia, three- to four-fold-
increase for infectious, endocrine, respiratory, urogenital, diabetes
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mortality, two- to three-fold increased risk of alcohol, gastro-
intestinal, renal, nervous system, cardio-cerebrovascular, natural-
causes mortality, and 30% to almost 100% increased risk of liver,
cerebrovascular, or any cancer mortality [5-8]. Compared with
patients without a diagnosis of mental disorder, patients with
schizophrenia face greater difficulties in accessing and receiving
physical health care [9-11]. This gap in physical health care
extends across different conditions, including but not limited to
cardiovascular disease, with a meta-analysis including 47 studies
conducted before COVID-19 pandemic reporting lower screening,
catheterization or revascularization in coronary artery disease,
intravenous thrombolysis for stroke, and treatment with any and
with specific medications for CVD across all mental disorders and
in particular in those with schizophrenia [12]. Recent works
reported the existence of major disparities in health and health
care for COVID-19 between patients with schizophrenia and
patients without a diagnosis of mental disorder [13-17], including
lower rates of COVID-19 vaccination [18]. It remains unknown to
what degree excessive workload and resource prioritization
toward COVID-19 care had affected access, quality and safety of
non-COVID-19 care in patients with schizophrenia who are already
affected by health care disparities [19].

In this study, we aimed to establish whether the impact of the
COVID-19 pandemic on non-COVID-19 hospital mortality and
access to hospital care differed between patients with schizo-
phrenia and patients without a diagnosis of severe mental
disorder. We hypothesized worse outcomes during the pandemic
than before both in general population and in people schizo-
phrenia, but that this worsening would be significantly more
pronounced in people with schizophrenia.

METHODS

Study design, sources and population

In this nationwide population-based cohort study, we used data from the
Programme de Médicalisation des Systémes d'Information (PMSI data-
base), the French national hospital database in which administrative and
medical data are systematically collected for acute (PMSI-MCO) and
psychiatric (PMSI-PSY) care. The PMSI database is based on diagnosis-
related groups with all diagnoses coded according to the 10th version of
the International Classification of Diseases (ICD-10) and procedural codes
from the Classification Commune des Actes Médicaux (CCAM). The PMSI
database is used to determine financial resources and is frequently and
thoroughly verified by both its producer and the paying party with
possible financial and legal consequences [20]. Data from the PMSI
database are anonymized and can be reused for research purposes. A
unique anonymous identifier enables to link the different inpatient stays of
the patients. The study was approved for ethical considerations by the
French National Data Protection Commission (No. F20211214152715:
https://www.health-data-hub.fr/projets/etude-en-vie-reelle-de-limpact-de-
la-pandemie-covid-19-sur-lacces-et-la-qualite-de-la-prise). The manuscript
follows the REporting of studies Conducted using Observational Routinely-
collected health Data (RECORD) Statement [21].

We included all hospital admissions between March 1, 2019 and
December 31, 2019 (pre-COVID-19 period) and between March 1, 2020 and
December 31, 2020 (COVID-19 period) according to the following criteria:
aged 18 years or older, admitted for acute care without COVID-19 (ICD-10
codes different from U071* in PMSI-MCO, this ICD-10 code U071* has been
reported to be valid for detecting COVID-19 hospital stays [22]), and a
length of hospital stay > 24 h (to exclude ambulatory care) except if the
patients died within 24 h. We excluded patients with a severe mental
disorder diagnosis other than schizophrenia: bipolar disorder or recurrent
major depression (ICD-10 codes = F30* or F31* or F33*).

Procedure

We defined two groups. The first group included patients who had a diagnosis
of schizophrenia according to specific ICD-10 codes (i.e., F20%, F22%, or F25%).
To control for downcoding, patients with schizophrenia were researched in
either the acute or psychiatric PMSI databases from 2015 to 2020. The second
group included patients who did not have a diagnosis of severe mental
disorder according to the same procedure. Patients without a diagnosis of
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severe mental disorder were matched to patients with schizophrenia in a 10:1
ratio according to age (5 years) and sex.

Outcomes

The primary outcome was the difference in people with schizophrenia
versus those without mental disorders in the pre- versus during COVID-19
periods in 90-day hospital non-COVID-19 mortality. Secondary outcomes
were 30-day hospital mortality and patient case mix (i.e., admission-
diagnosis distribution). Follow-up for mortality was censored after hospital
discharge. We performed analyses on both 30- and 90-day mortality to
consider previous works suggesting that evaluation of hospital perfor-
mance based on 30-day mortality may underestimate outcomes and
therefore substantially misrepresent institutional performance compared
with 90-day mortality [23-25].

Collected data

We gathered the following patients’ sociodemographic (age classes:
18-24, 25-34, 35-44, 45-54, 55-64, 65-74, 75-84, 85-94 and =95 years;
sex: male, female; complementary health insurance providing access to
free health coverage for the bottom 10% of households [26]: yes, no)
and clinical data [comorbidities (smoking addiction: yes, no; alcohol
addiction: yes, no; substance addiction: yes, no; Charlson Comorbidity
score based on ICD-10 codes: 0, 1-2, >3 [27]), characteristics of stay
(origin of the patient: home, transfer from other hospital, emergency
ward; category of care: medicine, surgery; intensive care unit (ICU) care:
yes, no; major diagnosis groups based on ICD-10 chapters: infectious
diseases, cancer, haematological diseases, endocrine, nutrition, and
metabolism diseases, mental and behavioural disorders (i.e., mainly due
to organic mental disorders and psychoactive substance use which are
treated in acute/somatic care and not in psychiatry), diseases of the
nervous system, sensory organ diseases, circulatory diseases, respiratory
diseases, digestive diseases, dermatological diseases, musculoskeletal
and connective diseases, genitourinary diseases and injury and poison-
ing; three selected acute medical conditions: stroke, acute myocardial
infarction and sepsis) and hospital characteristics (academic hospital,
other public hospital, private hospital)]. Stroke, acute myocardial
infarction and sepsis were selected because they are leading causes of
death globally and share the primary management requirement of rapid
intervention. Previous works suggested that these three acute medical
conditions were associated with fewer hospital admissions and/or
increased mortality [28, 29].

Statistical analysis

A difference-in-differences approach was used to determine whether
mortality (primary outcome) during the COVID-19 period differed from the
pre-COVID-19 period between patients with schizophrenia and patients
without severe mental disorder. We employed a patient-level logistic
regression model with three independent factors: patient group (with and
without schizophrenia), period (pre-COVID-19 and COVID-19 periods) and an
interaction term between patient group and period. By testing for an
interaction between period and patient group, we assessed whether there
was a difference in the change in mortality over time between the two groups.
We completed the adjustment with ten unbalanced characteristics between
the two groups during the pre-COVID-19 period (i.e., complementary health
insurance, smoking addiction, alcohol addiction, substance addiction,
Charlson comorbidity score, origin of the patient, category of care, ICU care,
major diagnosis groups based on ICD-10 chapters and hospital characteristics)
and significant interactions between these variables. The characteristics
between the two groups were compared using standardized differences (SD)
to identify meaningful differences before the pandemic. SD values greater
than 0.10 were considered clinically significant [30] (Supplementary Table 1).
We also performed stratified analyses on different medical conditions (ICD-10
chapters, category of care and acute medical conditions) to identify situations
where the discrepancies were particularly sharpened.

A difference-in-differences approach was also used to determine
whether the patient case mix (secondary outcome) during the COVID-19
period differed from the pre-COVID-19 period between the two groups. We
employed a patient-level logistic regression model with three independent
factors: patient group (with and without schizophrenia), period (pre-
COVID-19 and COVID-19 periods) and an interaction term between patient
group and period.

The results were expressed using odds ratios (ORs) and adjusted
ORs (aORs) with their 95% confidence intervals (95% Cls). A significance
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41,735,995 hospital admissions
between March 1 and December 31 in Exclusion criteria
2019 and 2020
—— 3,681,179 patients age < 18 years
253,115 patients with COVID-19
24,833,444 patients with length of
stay < 24 hours
11,446,492 non-COVID-19 hospital | 1,521,765 patients with bipolar or
L V. recurrent major depressive disorder
March 1 and December 31 in 2019
and 2020
2019 2020
107,603 patients with 90,584 patients with
schizophrenia schizophrenia
6,149,976 patients 5,098,329 patients
without a diagnosis of without a diagnosis of
severe mental severe mental
disorder disorder
2019 2020
107,603 patients with 90,583 patients with
schizophrenia schizophrenia Matching based on sex and age
1,076,030 patients 905,830 patients
without a diagnosis of without a diagnosis of
severe mental severe mental
disorder disorder
Fig. 1 Flow chart.

threshold of p<0.05 was used. All analyses were performed in SAS
(version 9.4).

RESULTS

Between the two periods, there was a 15.8% decrease in the
number of admissions for patients with schizophrenia (107,603 in
the pre-COVID-19 period and 90,584 in the COVID-19 period) and
a 17.1% decrease in patients without a diagnosis of severe mental
disorder (6,149,976 in the pre-COVID-19 period and 5,098,329 in
the COVID-19 period) (flow chart, Fig. 1). A total of 198,186
patients with schizophrenia (46% female; age mean = 58.5 + 19.5
years) were matched with 1,981,860 controls. The sociodemo-
graphic characteristics of patients are presented in Supplementary
Table 2.

Differential changes in mortality between patients with
schizophrenia and matched controls
The 90-day hospital mortality in patients with schizophrenia
increased significantly more than that of the matched controls
without a diagnosis of severe mental disorder (+0.47% vs.
+0.21%) without and after adjustment for the 10 unbalanced
characteristics (@OR=1.18; 95% Cl=1.11-1.25; p <0.001). This
increased mortality was significant for poisoning and injury
(@OR =1.26; 95% Cl = 1.02-1.56; p = 0.033), respiratory diseases
(@OR=1.19; 95% Cl =1.05-1.36; p = 0.008) and in both surgery
(@OR=1.26; 95% Cl=1.06-1.50; p=0.008) and medical care
settings (aOR = 1.16; 95% Cl, 1.09-1.24; p = 0.001) (Fig. 2).

The same increase was found for 30-day hospital mortality.
Patients with schizophrenia increased significantly more than
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that of the matched controls without a diagnosis of severe mental
disorder (+0.50% vs. +0.22%) without and after adjustment
(@OR=1.20; 95% Cl=1.13-1.27; p<0.001). All the details are
provided in Table 1.

Differential changes in patient case mix between patients
with schizophrenia and matched controls

From the pre-COVID-19 period to the COVID-19 period, several
significant differential changes in the case mix of admitted
patients were found between patients with schizophrenia and
patients without severe mental disorder. All the details are
provided in Table 2.

Patients with schizophrenia and multiple physical-health comor-
bidities were less hospitalized than matched controls (OR = 0.95;
95% Cl=0.93-0.97; p <0.001), specifically for liver disease, peptic
ulcer, congestive heart failure, myocardial infarction, cerebrovas-
cular disease, hemi/paraplegia and malignancy.

Compared to matched controls, the admission rate was less
increased in patients with schizophrenia for the following
diseases: cancer (OR = 0.94; 95% Cl=0.91-0.98; p < 0.001), injury
and poisoning (OR=0.97; 95% Cl=0.95-1.00; p = 0.044), diges-
tive diseases (OR = 0.93; 95% Cl = 0.90-0.96; p < 0.001) and stroke
(OR =0.90; 95% Cl = 0.84-0.98; p < 0.001). The admission rate was
decreased for circulatory diseases in patients with schizophrenia,
whereas it was increased in matched controls (OR=0.94; 95%
Cl=0.91-0.97; p < 0.001). The admission rate in the ICU was stable
in patients with schizophrenia, whereas it was increased in
matched controls (OR = 0.93; 95% Cl = 0.90-0.95; p < 0.001).

In contrast, the admission rate decreased significantly less in
patients with schizophrenia than that of the matched controls

Molecular Psychiatry (2022) 27:5186-5194



Adjusted Odds Ratio(95%Cl)
ICD-10 chapters

Dermatological diseases 1.85(0.92,3.72)
Musculoskeletal and connective diseases 1.74(0.91;3.3)
Diseases of the nervous system 1.32(0.95;1.84)
Injury and poisoning 1.26(1.02;1.56)
Haematological diseases 1.2(0.7;2.05)
Respiratory diseases 1.19(1.05;1.36)
Digestive diseases 1.18(0.95;1.47)
Cancer 1.11(0.97;1.27)
Endocrine, nutrition, and metabolism diseases 1.11(0.75;1.62)
Circulatory diseases 1.09(0.95;1.25)
Infectious diseases 0.97(0.68;1.39)
Mental and behavioural disorders 0.93(0.64:1.35)
Genitourinary diseases 0.9(0.67;1.22)

Selected acute medical conditions
Stroke

Sepsis

Acute myocardial infarction
Category of care
Surgery

Medicine

L. Boyer et al.

p-value

[l 0.087

- 0.093

- 0.097

. 0.033

3 0.516

- 0.008

. 0.128

i3 0.140

- 0.609

- 0.225

. 0.866
- 0.715

. 0.491

. 0478
. 0.465

- 0475

- 0.008
2 0.001

0.50

Decreased mortality

2.0 3.0 40 50 6.07.080

Increased mortality

Fig.2 Forest plots of adjusted odds ratios for 90-day hospital mortality changes between the pre-COVID-19 and COVID-19 periods in
patients with schizophrenia compared with patients without a diagnosis of severe mental disorder* stratified by ICD-10 chapters,
selected acute medical conditions and category of care. * Matched for age and sex. Bold: p value < 0.05. 95% Cl 95% confidence interval.

for respiratory (OR = 1.05; 95% Cl=1.02-1.09; p < 0.001), nutri-
tion and metabolism (OR = 1.07; 95% Cl = 1.02-1.12; p = 0.007),
nervous system (OR=1.07; 95% ClI=1.03-1.12; p=0.002)
and dermatological diseases (OR=1.09; 95% Cl=1.00-1.18;
p =0.004).

DISCUSSION

In this nationwide population-based cohort study, we report a
greater increase in 90-day hospital mortality among patients with
schizophrenia than among patients without severe mental disorder.
This increased mortality adds up to the previously described COVID-
19-related excess mortality [13-17, 31]. We also report significant
changes in patient case mix with a reduced admission in the ICU
and for several somatic diseases for patients with schizophrenia
compared to controls.

The 90-day hospital mortality in patients with schizophrenia
increased significantly more than that of the patients without a
diagnosis of severe mental disorder. This increased mortality was
maintained after adjustment for a large range of sociodemographic,
clinical and stay characteristics, suggesting that the quality and
safety of care given to patients (and not their social or medical
conditions at admission) was a true contributor to the increase in the
odds of mortality in schizophrenia. Previous works suggest that
standard care provided to non-COVID-19 patients has been affected
by overwhelming workload and resource prioritization, potentially
leading to safety issues with adverse events occurrence and failure
to rescue (i.e, failure to prevent inpatient deterioration and death)
[1, 32]. Several factors may explain why patients with schizophrenia
have been more affected by adverse events and failure to rescue
compared with controls. Indeed, the management of patients with
schizophrenia is complex and requires a high level of skills and staff
involvement. Uncontrolled schizophrenia decreases the ability of the
patient to adequately report her or his symptoms and needs. The
concept of diagnostic overshadowing is described as inadequate or
delayed treatment due to misattribution of physical symptoms to
mental illness [33-35]. In addition, diagnostic overshadowing may
be worsened by oversedation due to excessive doses of

Molecular Psychiatry (2022) 27:5186-5194

psychotropics to control agitation [27] or the difficulty of combining
psychotropic drugs with perioperative medications [36]. Previous
works also reported an increased risk of postoperative complica-
tions, including respiratory failure, sepsis, deep venous thrombosis,
pulmonary embolism, paralytic ileus, stroke, and postoperative
delirium, compared with people without mental disorders [37].
During times of surge from COVID-19 cases, professionals may have
been less conducive to the timely recognition and effective
management of these complications. Although the ICD-10 code
U071* has been shown to have a high sensitivity and specificity for
detecting COVID-19 hospital stays [22], we cannot exclude that the
observed increase in mortality for respiratory diseases in patients
with schizophrenia can be explained by undiagnosed/unreported
COVID-19. Patients with schizophrenia should thus be targeted as a
high-risk population for complications and risk of failure and should
benefit from more intensive monitoring, early warning score
systems and rapid response teams, taking into account the
specificities of patients with schizophrenia (e.g., oversedation signs,
symptoms attributable to mental illness or psychotropic drugs,
respiratory depression) [38]. Staff skills and training must also be
reinforced, as physician and nurse staff (including those working in
the ICU [39]) report insufficient training to address the complex
needs of patients with schizophrenia.

Changes in patient case mix suggest disparities in access to care
between patients with and without schizophrenia during the
pandemic. Patients with schizophrenia were less admitted for
several somatic diseases (especially cancer, circulatory and digestive
diseases and stroke), accentuating the differences already found
during the pre-COVID-19 period (Supplementary Table 1). Our
findings also suggest less access to care for patients with
schizophrenia and multiple physical health comorbidities. Access
to and quality of health care for somatic diseases are major
concerns in patients with schizophrenia [6, 9, 19]. Previous works
reported that patients with schizophrenia received lower access and
quality treatment for somatic diseases compared with patients
without mental disorders [10, 12, 40, 41]. These results may conceal
excess prehospital mortality and need to be studied further to
measure the exact impact of the pandemic on patients with
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g CONCLUSION
s § o g Our findings suggest a greater deterioration in access to, effective-
o S S o ness and safety of non-COVID-19 acute care in patients with
schizophrenia compared to patients without severe mental disorder
S5 G during the COVID-19 pandemic. Since the beginning of the COVID-
= eece 19 pandemic, physical health care in patients with schizophrenia
28_ RN more than ever represents a public health and ethical priority.
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