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COVID-19 hospitalisation, mortality, vaccination, and
postvaccination trends among people with schizophrenia in
Israel: a longitudinal cohort study

Dana Tzur Bitan, Khalaf Kridin, Arnon Dov Cohen, Orly Weinstein

Summary

Background Individuals with schizophrenia have an increased risk of severe COVID-19 outcomes, nonetheless, no
previous study has provided a year-long account of this risk, or assessed postvaccination trends in this population.
This study assessed temporal trends in COVID-19 hospitalisation and mortality among people with schizophrenia
during the first year of the pandemic, the predictors for COVID-19 vaccination, postvaccination infection, admission
to hospital, and mortality.

Methods In this longitudinal cohort study, people with schizophrenia (n=25539) and controls (n=25539) were
assessed for COVID-19 outcomes before and after vaccination, up to April 30, 2021. Cox proportional hazard regression
models and Kaplan-Meier analyses were done to assess longitudinal trends. The study used the databases of
Clalit Health Services, the largest health-care organisation in Israel.

Findings The sample included 51078 participants, of which 31141 (61-0%) male and 19937 (39-0%) female
participants, with a mean age of 51-94 years (SD 15-62). Most of the sample was from the general Jewish
population (75-9%), followed by the Arab (19-1%) and Jewish Ultraorthodox population (5-1%). Overall of
51078 individuals, 356 (0-7%) people had been hospitalised, 133 (0-3%) had died, and a total of 27400 (53-6%) had
been vaccinated. People with schizophrenia showed a higher risk for COVID-19 hospitalisation (HR 4-81, 95% CI
3-57-6-48, p<0-0001) and mortality (HR 2-52, 95% CI 1-64-3-85, p<0-0001), and showed a sharper decline in
survival as time progressed. The control group showed a sharper incline in probability to vaccinate (log-rank=309- 88,
p<0-0001). Medical comorbidity of diabetes, hypertension, obesity, or ischaemic heart disease played a significant role
in predicting vaccination rates in the schizophrenia group (all p<0-0001), but not in the control group. Hospitalisation
and mortality disparities remained higher among people with schizophrenia who had not been vaccinated in
comparison to controls (incidence rate difference of 6-2 and 3-2, respectively) but substantially declined in fully
vaccinated groups (incidence rate difference of 1-1and —0-9, respectively).

Interpretation People with schizophrenia have higher hospitalisation and mortality risk, yet have lower rates of
vaccination than in the general population. Disparities in COVID-19 severe outcomes can be substantially reduced by
national vaccination plans aimed at actively reaching out to people with schizophrenia.

Funding No funding.

Copyright © 2021 Elsevier Lid. All rights reserved.

Introduction

Since the onset of the COVID-19 pandemic caused by
SARS-CoV-2, an accumulating body of research has
indicated an increased risk for severe COVID-19 outcomes
among individuals with mental illnesses.”* Studies
assessing different diagnostic clusters of mental illnesses
found increased COVID-19 mortality among patients
with psychotic, mood, substance use, and intellectual
and developmental disorders, with no clear association
with anxiety disorders.*” COVID-19 hospitalisation was
also found to be increased among patients with mood
and substance use disorders.” Several factors have
been offered to explain the higher risk for COVID-19
hospitalisation and mortality among patients with psych-
iatric disorders compared with the people who do not
have mental illness, with the most frequent ones being
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the prevalent comorbidity of physical diseases, altered
immune function, higher rates of obesity and smoking,
elevated stress, socioeconomic factors, exposure to
antipsychotic and anxiolytics, and factors related to help-
seeking behaviour”® These findings have led to calls to
give priority to these patients for COVID-19 vaccinations
to minimise the effects of the pandemic on this vulnerable
population of patients.”

Although several countries have already taken steps
to ensure prioritisation of patients with psychiatric
conditions," scholars are raising questions regarding
patients’ ability to use these prioritisation efforts. Studies
indicate that patients with mental illnesses are less likely
to receive preventive vaccinations for illnesses such
as influenza and pneumonia.” Several predictive factors
were found to be associated with the decision to be
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Research in context

Evidence before this study

To review the literature on COVID-19 outcomes of individuals
with schizophrenia, we searched Web of Science and PubMed in
May 15, 2021, for all studies reported in English, with the terms
"COVID-19 and schizophrenia” and “mortality”. We found

14 papers discussing the association between schizophrenia
and COVID-19 mortality, of which six were cohort studies
(including cross-sectional, case control, population-based, and
retrospective designs), four were commentaries and
perspective papers, two studies were based on administrative
and electronic record analyses, and two were reviews and meta-
analyses. We did not find any papers assessing longitudinal
trends in people with schizophrenia in the context of COVID-19
vaccination, or papers describing a full year of follow-up. We did
not find any papers assessing hospitalisation and mortality
before and after vaccination for COVID-19 among this group of
patients.

Added value of this study

To the best of our knowledge, this study is the first to
comprehensively provide a year-long estimation of differences
in hospitalisation and mortality among patients with
schizophrenia compared with controls. Furthermore, this report
is the first to show postvaccination effects among individuals
with schizophrenia. Consistent hospitalisation and mortality

vaccinated among individuals with mental illness, such
as obtainment of medical insurance, received recom-
mendation from health-care providers, and perception of
vaccine effectiveness.* Initial findings showed that
vulnerable populations such as people with severe mental
illness have lower COVID-19 vaccination rates.” These
findings were recently supported by a study done in Israel
that showed that people with schizophrenia are being
under-vaccinated compared with the general population
even when prioritised by their age group.”

Even if patients adhere to the national recom-
mendations to be vaccinated, scholars have suggested
that vaccinations might be less effective in patients with
severe mental illness. It has been suggested that
individuals with severe mental illness might have a
reduced immune response to vaccinations and therefore
vaccinations might not reduce morbidity risk.” Previous
studies have shown a lower antibody response to the
influenza vaccination among older adults with
depressive symptoms,” as well as a weaker immune
response to the hepatitis B vaccination in people with
schizophrenia, Dbipolar disorder, and depression.”
Furthermore, several studies have shown a greater risk
of worse COVID-19 outcomes among patients with
severe mental illness even after adjusting for medical
comorbidities, thus leading to the question of whether
these patients will be sufficiently protected by vaccine
strategies.” Nevertheless, to the best of our knowledge,

differences were noted between individuals with schizophrenia
and controls, in addition to differences in vaccination rates.
Results indicated that several comorbid medical factors were
significant predictors of vaccination rates among patients with
schizophrenia but not among controls (ie, diabetes,
hypertension, obesity, and ischaemic heart disease). We also
showed that differences in hospitalisation among individuals
with schizophrenia and controls were reduced postvaccination.

Implications of all the available evidence

The results of our study indicate that disparities in
hospitalisation and mortality among patients with severe
mental illness are stable and accumulating. The differences in
vaccination rates highlight the importance of active outreach to
individuals with severe mental illness, as these inequalities exist
even when vaccinations are fully available. The predictive effect
of medical comorbidities among patients with schizophrenia
(but not among controls) might be suggestive of the potential
effect of general physicians or family caretakers actively
facilitating vaccination for patients at risk; nonetheless, such a
hypothesis should be further examined. The reduced
differences in hospitalisation postvaccination indicate the
potential beneficial effect of vaccination in reducing the
reported disparities and highlight the importance of preventive
strategies in this population.

no study has thus far investigated whether vaccination
reduces the risk of severe COVID-19 outcomes among
individuals with severe mental illness to the same extent
as it does among individuals without severe mental
illness.

In two cross-sectional studies published in 2021,*
we reported an association between schizophrenia and
COVID-19 hospitalisation and mortality, as well as
an association between schizophrenia and lower odds
of being vaccinated. Nonetheless, to the best of our
knowledge, no study has previously assessed the longi-
tudinal trends of these effects over time in this patient
population. As such, this study aimed to provide a
longitudinal evaluation of hospitalisation, mortality, and
vaccination, as well as to assess outcomes before and
after vaccination. The focus on a relatively homogeneous
group of people with schizophrenia enables a clearer
comparison between this study and previous cross-
sectional studies, and the mapping of specific challenges
for this group of patients. As the management of health-
care services in Israel changed rapidly during the
pandemic owing to accumulated experience in managing
recurrent infection waves, our study aimed to assess
whether the cumulative data obtained during the full
year of the pandemic might lead to a differential pattern
of outcomes, or whether disparities in hospitalisation
and mortality in this population were sustained
throughout the year.
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Methods

Data source and definition of main variables

A mass vaccination plan in Israel was launched in
Dec 19, 2020. Medical staff and individuals older than
60 years were prioritised first, along with patients
suffering from chronic illnesses. During January, 2021,
age of a priority gradually decreased, until all citizens of
Israel aged 16 years and older had full access to COVID-19
vaccination.® This study used the databases of
Clalit Health Services (CHS), which is the largest health-
care organisation in Israel. The CHS is one of four health-
care organisations that provides health services for all
citizens of Israel,” and covers over 50% of the country’s
population.” The CHS databases are regularly updated
with real-time data collected in primary care units,
hospitals, pharmacies, and administrative medical
operating systems.

We used the datasets of 25 539 people with schizophrenia
and their matched controls (overall n=51078) from the
CHS registry. The database was originally mined at the
end of 2017, and was updated on April 30, 2021 with
current data relevant to the study objectives. Subsequently,
all people with schizophrenia included in this study were
those known and identified by 2017. An extended report of
the ICD codes (from ICD-9 and ICD-10) used to extract
the main study variables is provided elsewhere.’ In short,
a schizophrenia diagnosis was determined based on a
senior psychiatrist’s documentation, or when listed in a
discharge letter from a psychiatric hospital. The diagnosis
underwent a manual validation across 10% of the cases
and was found to be 94% accurate.” A group
of CHS-insured individuals was randomly sampled at a
1:1 ratio and matched by age and sex. Additional clinical
variables extracted and updated included age, sex,
socioeconomic status, population group (ie, Jewish, Arab,
or Jewish Ultraorthodox), and marital status; clinical
factors included asthma, diabetes, ischaemic heart
disease, chronic obstructive pulmonary disease, hyper-
tension, obesity, and smoking; and COVID-19-related
factors included rates of SARS-CoV-2 infection, rates of
hospitalisation, mortality, and rates of vaccination.
COVID-19 hospitalisation was defined as admission to a
COVID-19 ward of a general hospital. Mortality was
defined as registry of COVID-19 being the cause of death
as determined by the Ministry of Health registry. The
study was approved by the CHS institutional review
board. Informed consent was waived due to the
anonymous nature of data extraction.

Statistical analysis

Data were analysed by April 30, 2021. Hazard ratios
(HRs) were estimated with Cox proportional hazard
regression models. Incidence rates and crude and
adjusted models controlling for demographic and clinical
factors were reported. The proportional hazard assump-
tion was tested as the correlation between the
Schoenfeld residuals and survival time, with significance
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level of p<0-05 indicating non-proportionality.”* In
cases of violation of the assumption, the validity of the
models was assessed by stratifying time into two phases:
the early (first 208 days) and late phases.

Estimated projections of the cumulative probability of
hospitalisation, mortality, and vaccination were obtained
by Kaplan-Meier analysis. The log-rank test was used to
determine whether survival curves differed statistically
between individuals with and without schizophrenia.
Hazard ratios with 95% ClIs were obtained to assess the
differential rate of vaccination across the groups following
the launch of the vaccination plan. Four-block hierarchical
binary logistic regression was used to assess the predictive
main effects of demographic (ie, age, sex, socioeconomic
status, marital status, and population group) and clinical
risk factors (ie, previous COVID-19 infection asthma,
diabetes, hypertension, obesity, smoking, chronic obs-
tructive pulmonary disease, hyperlipidaemia, and ischae-
mic heart disease) and their interaction by group.
Univariate binary logistic regressions were used to assess
simple effects.

Postvaccination infection, hospitalisation, and mortality
were assessed during Feb 1 to April 30, 2021, among fully
vaccinated and non-vaccinated individuals until the end
of Jan 31, 2021. As the overall number of these events
postvaccination were low, incidence rate difference was
considered to assess the magnitude of difference between
unvaccinated people with schizophrenia and controls,
compared with the corresponding vaccinated groups.
Fully vaccinated individuals were defined as those who
received two doses of vaccination by Jan 31, 2021. Partially
vaccinated individuals (ie, individuals administered
one vaccination shot) were grouped together with the
non-vaccinated. Statistical analysis was done using
SPSS software (version 25) and R software (version 4.02).

Role of the funding source
There was no funding source for this study.

Results

General characteristics of the study sample are reported
by Tzur Bitan and colleagues.’ In short, the cohort
of 51078 participants comprised individuals with
schizophrenia and controls with a mean age of 51-94
(SD 15-62) years, of whom 31141 (61-0%) were male and
19937 (39-0%) were female participants. Most of the sample
was from the general Jewish population (75-9%), followed
by the Arab population (19-1%) and Jewish Ultraorthodox
population (5-1%). Study size was determined based
on all available patients with a verified diagnosis at the
time of data extraction. Compared with the controls,
individuals with schizophrenia were significantly less
likely to be married and to belong to the Jewish
Ultraorthodox population group, and were more likely to
belong to the general Jewish or Arab population group, as
well as to have a low or medium socioeconomic status
(compared with high).* As previously reported, people
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Hospitalisation Mortality Vaccination
Schizophrenia  Control p value Schizophrenia  Control p value Schizophrenia Control p value
Follow-up time, person-years 25257 25487 25443 25511 5305 4880
Number of events 298 58 100 33 12928 14472
Incidence rate per 1000 person-years 1179 227 393 129 2436-96 296557
(95% Cl) (10-52-1320)  (1.74-2-92) (3:21-4.76) (0-90-1.79) (2395-82-2478-81) (2918-37-3013-56)
Unadjusted HR (95% Cl) 5.16 Ref p<0-0001 3.03 Ref p<0-0001 0-83(0-81-0-85)  Ref p<0-0001
(3-89-6-83) (2:04-4-49)
HR adjusted for demographic factors* 458 Ref p<0-0001 2:48 Ref p<0-0002 0-85(0-83-0-87)  Ref p<0-0001
(95% Cl) (3-40-6-16) (1-62-3-77)
HR adjusted for clinical factorst 4-81 Ref p<0-0001 2.52 Ref p<0-0002 0-83(0-81-0-85)  Ref p<0-0001
(95% CI) (3-57-6-48) (1-64-3-85)
For people with schizophrenia group, n=25 539 and for the control group, n=25 539. *Adjusted for age, sex, marital status, population group, and socioeconomic status. TAdjusted for diabetes, hypertension,
asthma, hyperlipidaemia, chronic obstructive pulmonary disease, ischaemic heart disease, smoking, and obesity.
Table 1: Incidence rates, hazard ratio, and 95% Cl of COVID-19 hospitalisation, mortality, and vaccination among schizophrenia patients and controls within 1 year follow-up
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Figure 1: Kaplan-Meier survival curves of hospitalisations and mortality
among individuals with schizophrenia and controls

with schizophrenia were also found to have higher rates of
obesity, smoking, diabetes, hyperlipidaemia, and chronic
obstructive pulmonary disease.’

Overall of 51078 individuals, throughout the first year
of the pandemic, 356 (0-7%) individuals were hospitalised
in a COVID-19 hospital unit, of whom 298 were people
with schizophrenia and 58 controls (table 1). A total of
133 (0-3%) had died due to COVID-19, of whom

100 (75%) of these were people with schizophrenia
and 33 (25%) controls (table 1). The overall incidence rate
of hospitalisation was estimated at 11-79 (95% CI
10-52-13-20) cases per 1000 person-years and of
mortality was 3-93 (3-21-4-76) cases per 1000 person-
years, among the schizophrenia group, compared with
2-27 (1-74-2-92) for hospitalisation and 1-29 (0-90-1-79)
cases per 1000 person-years for mortality among the
control group (table 1).

Individuals with schizophrenia presented a significantly
sharper incline in probability of COVID-19 hospitalisation
as time progressed compared with controls (log-rank
test 163-03, p<0-0001); figure 1A, and showed a
significantly higher risk after adjusting for demographic
and clinical confounders (HR 4-81, 95% CI 3-57-6-48,
p<0-0001). The proportional hazard assumption was
valid for all factors except for group, marital status,
and smoking. Therefore, the adjusted model was
reanalysed while stratifying time into two phases: early
and late. These analyses indicated an elevated HR at early
stage (6-44) and lowered at late stage (3-40). Nonetheless,
both were greater than 1and within the range of CIs of the
examined models, and both produced significant effects
(p<0-0001; appendix p 1).

Mortality rates also differed significantly between the
two groups throughout the pandemic year (figure 1B),
with individuals with schizophrenia presenting a sharper
decline in survival rates compared with controls
(log-rank test=33-65, p<0-0001). Cox regression analysis
indicated significantly higher mortality risk among the
schizophrenia group after adjustment for confounders
(HR 2-52, 95% CI 1-64-3-85, p<0-0001). Proportional
hazard assumption was found valid for all variables
except smoking; therefore, the adjusted model was
stratified into early and late phase. The early-stage HR
was non-significant with the estimate of 2-15 owing to
lower number of cases in the early phase (n=24);
nonetheless, HR estimates of early and late phases were
2-15 and 2-72, which are within the range of the HR in
the full sample (2-61; appendix p 1).

www.thelancet.com/psychiatry Vol 8 October 2021
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Overall, since the launch of the national vaccination
plan in Israel and up until the beginning of March 2021, a
total of 27400 (53-6%) of the 51078 in the cohort were
fully vaccinated, with 14472 (52-8%) fully vaccinated
among the control group compared with 12928 (50-6%)
among the schizophrenia group, resulting in a
2-2% difference in vaccination proportion. For the
cumulative probability of vaccination among the two
groups during the first 3 months of the vaccination plan,
individuals with schizophrenia presented a milder incline
for vaccination as time progressed, compared with the
control group (log-rank test 309-88, p<0-0001; figure 2).

The incidence rate of vaccination was estimated at
2-43 cases per 1000 person-years for the schizophrenia
group (95% CI 2-39-2-47) compared with 2-96 cases per
1000 person-years for the control group (2-91-3-01;
table 1). After adjusting for demographic and clinical
variables, the HR of vaccination was significantly
lower among people with schizophrenia compared
to controls (HR 0-83, 95% CI 0-81-0-86, p<0-0001).
Non-proportionality was found across all variables except
for asthma; therefore, these models were also assessed
for early (first month of vaccination plan) and late
phases (second month of vaccination plan; appendix p 2).
These analyses indicated HR estimates ranging from
0-84to 0-88, which are within the range of the HR in the
full sample (0-83), and with both models producing a
significant effect (p<0-0001).

A full description of the results of the hierarchical
logistic regression is specified in the appendix, p 3.
Among the overall sample, older age, male sex, medium-
high socioeconomic status, being married, being from
the general Jewish (rather than the Arab or
Jewish Ultraorthodox) population, and having obesity
and hyperlipidaemia were significantly associated with
vaccination, whereas smoking, ischaemic heart disease,
and schizophrenia were negatively associated with
vaccination. Significant interactions by group were
observed in age, socioeconomic status, marital status,
asthma, diabetes, hypertension, obesity, and chronic
obstructive pulmonary disease. The predictive value of
age and socioeconomic status were slightly lower in the
schizophrenia group, suggesting that older age and
high socioeconomic status were slightly more predictive
of vaccination in the control group (table 2). Signifi-
cant interaction with marital status indicated that
being married was associated with higher odds of being
vaccinated in the control group, but lower odds of being
vaccinated in the schizophrenia group. As expected,
previous COVID-19 infection was associated with
significantly lower odds for vaccination. Diabetes,
hypertension, obesity, and ischaemic heart disease
were all positively and significantly associated with
vaccination in the schizophrenia group but not in the
control group. Chronic obstructive pulmonary disease
and hyperlipidaemia were positively and significantly
associated with vaccination across both groups.

www.thelancet.com/psychiatry Vol 8 October 2021
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Figure 2: Kaplan-Meier survival curves of vaccinations among individuals

with schizophrenia and controls

Schizophrenia (n=25539) Controls (n=25539)
OR 95% Cl p value OR 95% Cl p value
Demographic factors
Age 1-03 1.03-1-:03  <0-0001 105 1.04-1.05  <0-0001
Sex 111 1.04-1-17 <0-0003 123 116-1-31 <0-0001
Socioeconomic status
Medium 1.64 1.55-1-73 <0-0001 1.98 1.86-2-11  <0-0001
High 217 2:00-2:36  <0-0001 344 318-3:72  <0-0001
Marital status 0-80  074-0-85 <0-0001 142  1.34-151 <0-0001
Population group
Jewish Ultraorthodox 040  0-36-0-44 <0-0001 0-34 0-30-0-39  <0-:0001
Arab 0-34 0-31-036  <0-0001 0-27 0-25-0-28  <0-0001
Clinical factors
Previous COVID-19 infection 0-31 0-28-035  <0-0001 0-04 0-04-0-04 <0-0001
Asthma 0-97 0-87-1-10 0-72 111 0-98-1-26 0-10
Diabetes 118 1.09-126  <0-0001 0-95 0-87-1-05 0-39
Hypertension 110  1.02-119 <0-0001 095 0-86-1.00 0-26
Obesity 1-20 113-1-27 <0-0001 1.04 0-97-1-13 0-20
Smoking 0-93 0-88-0-98 0-012 0-87 0-82-0-93  <0-0001
Chronic obstructive pulmonary disease  1-69 ~ 1.50-1.91  <0-0001  1.68  1.39-2.03  <0-0001
Hyperlipidaemia 210 2:00-2:21  <0-0001 2-54 2:41-2-68  <0-0001
Ischaemic heart disease 1.66 147-1.87 <0-0001 221  1.98-2:47 2:47
Reference group for sex is female; for socioeconomic status is low; for marital status is not being married;
for population group is general; for COVID-19 infection is being infected; and not having the condition in all clinical
factors. OR=o0dds ratio.
Table 2: Predictors of COVID-19 vaccination in the schizophrenia and control groups

Changes in hospitalisation and mortality patterns since

the onset of the vaccination plan in the schizophrenia
and control group were assessed among individuals
who were fully vaccinated by Feb 1, 2021 (figure 3).
Overall, prevalence of infection decreased from Feb 1, to
April 30, 2021 from 1411 (from Nov 1, 2020 to Jan 1, 2021)
to 643. People hospitalised with COVID-19 decreased
from 86 to 54, and mortality decreased from 40 to 36.
Non-vaccination during February—April of 2021 resulted
in an infection incidence rate difference of =16 -9 between
people with schizophrenia and controls, which was

905




Articles

906

57 —— Schizophrenia
—— Controls

Hospitalisation rate per 1000

304

2.5

2.0

1.5

1.0

Mortality rate per 1000

0-54

0 A
T T T T 1
March-May June-August September-  December — March-April
2020 2020 November 2020~ 2021
2020 February

Period 2021

Figure 3: Hospitalisation and mortality across the entire year of the pandemic
for both the schizophrenia and cohort group (n=51078)

Shaded areas are 95% Cl. Black arrow represents the start of the vaccination
plan.

reduced to —10-9 among vaccinated individuals (table 3).
Incidence rate difference of hospitalisation between
people with schizophrenia and controls was 6-2 among
non-vaccinated individuals, and decreased to 1-1 among
vaccinated individuals. Mortality rate differences were
3.2 among non-vaccinated individuals with schizo-
phrenia, and decreased to —0-9 among vaccinated people
with schizophrenia.

Discussion

We investigated hospitalisation and mortality rates
among people with schizophrenia throughout the
first year of the COVID-19 pandemic, and assessed
vaccination predictors and postvaccination effects.
Overall, people with schizophrenia showed consistently
higher hospitalisation and mortality rates and showed a
sharper decline in survival rates across time than did
people in the control group. These findings are consistent
with previous reports'” and indicated the robustness of
hospitalisation and mortality disparities among patients
with severe mental illness. As individuals with severe
mental illness have more frequently diagnosed medical
comorbidity and reduced life expectancy,” the emergence
of COVID-19, along with other barriers to medical

help,”? might have resulted in stable and long-lasting
inequalities with the general population that require
action.

As previously reported,” people with schizophrenia
showed a lower cumulative probability to be vaccinated
throughout the period of investigation. Several barriers
to vaccination have been suggested among patients
with severe mental illness, such as accessibility issues,
costs, potential fears, and absence of medical recom-
mendation.” These factors might have contributed to
the observed differences between the groups. Several
explanations might account for the predictive effects of
clinical factors among the schizophrenia group, but not
among the controls. One potential explanation is that
health-care providers encouraged their patients to be
vaccinated considering their medical comorbidities.
Previous studies have suggested that patients with
anxiety and depression show higher rates of influenza
vaccination uptake because of their frequent visits to
medical facilities.”* An alternative reasoning might
be that people with schizophrenia and metabolic
comorbidities represent a more chronic subset of
patients who received their vaccinations in collective
facilities. Such an explanation could also account for the
lower odds of vaccination among married patients, who
are less likely to be living in collective facilities. These
competing explanatory routes should be the subject of
future research.

Assessment of differences in infection, hospitalisation,
and mortality rates among individuals who are not
vaccinated indicated lower infection and higher
hospitalisation and mortality rates among people with
schizophrenia compared with controls. These differences
correspond to the pattern of differences previously
reported.’ Nonetheless, when evaluating the magnitude
of difference between the groups among only vaccinated
individuals, these differences were substantially atten-
uated. Although the overall number of events after
vaccination precluded the ability to do testing for
significance, the observation of fewer differences in rates
of hospitalisation and mortality postvaccination might
indicate that vaccinations are effective in minimising the
observed disparities between people with severe mental
illnesses and the general population, and that efforts
should be made to continue closing this gap.

The results reported in this study have several important
clinical and empirical implications. The health-care
system in Israel is based on the National Health Insurance
Law, which allows all citizens to receive health-care
services through one of four official health insurance
organisations. Thus, people with schizophrenia in Israel
have full access to medical treatment as part of their basic
rights. The evidence of morbidity and treatment
disparities among people with schizophrenia in a country
with full health-care access raises concerns about the
magnitude of gaps in countries with less accessible health
systems, and warrants public health policy makers taking
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Non-vaccinated by Feb 1, 2021 (n=41102)* Fully vaccinated by Feb 1, 2021 (n=9976)
Schizophrenia (n=20879) Controls Schizophrenia Control
(n=20223) (n=4660) (n=5316)
COVID-19 infection (n=643)
N of events 279 (1:33%) 343 (1-69%) 4(0-08%) 17 (0-31%)
Follow-up, PY 4540-8 43811 1017-4 11481
Incidence rate, /1000 PY (95% Cl) 61-4 (54-5-69-0) 783 (70-3-86.9) 3-9(1-3-9-5) 14-8 (8-9-23-2)
Incidence rate difference, 1000 PY -16-9 Reference -10-9 Reference
COVID-19 hospitalization (n=54)
N of events 40 (0-19%) 11 (0-05%) 2(0-04%) 1(0-01%)
Follow-up, PY 4572-0 4430-0 1020-8 11641
Incidence rate (95% Cl) 8.7 (6:3-11-8) 2:5(13-43) 2:0(0-3-65) 0-9 (0-4-4-2)
Incidence rate difference, 1000 PY 62 Reference 11 Reference
COVID-19 mortality (n=36)
N of events 25 (0-11%) 10 (0-04%) 0(0-0%) 1(0-01%)
Follow-up, PY 4576-2 4426-4 10213 1165-2
Incidence rate (95% Cl) 5.5 (3-6-7:9) 2:3(1-1-4-0) 00 0-9 (0-0-4-2)
Incidence rate difference, 1000 PY 32 Reference -0-9 Reference
Outcomes in this table were collected from Feb 1, 2021 to end of April 2021. PY=person-year. *Includes individuals who were only partially vaccinated as of Jan 31, 2021.
Table 3: Differences in infection, hospitalization, and mortality rates across the two groups for fully vaccinated and non-vaccinated individuals.

proactive actions to narrow them. The finding indicating
that medical comorbidities predict higher vaccination
rates provides some evidence for the possibility that
medical caretakers might facilitate such outreach when
medically imperative. Future studies are needed to assess
whether family members or mental health workers might
be suitable providers for such facilitation.

Several limitations should be acknowledged. As the
vaccination plan in Israel was based on gradual inclusion
of groups at risk of severe COVID-19 outcomes,
vaccination rates might be associated with these changes
in policy. Future studies should examine the presence of
disparities when vaccinations are fully available without
prioritisation. Israel is considered an outlier with respect
to both health system coverage and vaccine coverage;
therefore, additional studies are needed to assess the
generalisability of the reported findings in countries with
different health-care organisations. As the sample
comprised mainly individuals from the general
Jewish population group, the generalisability of our
findings should be assessed in other populations and
ethnicity groups. The current sample only included
patients identified with schizophrenia by 2017, and did
not include new-onset cases. Future studies should
examine whether similar outcomes are produced among
patients with new-onset schizophrenia. As this study
focused on a relatively homogeneous group of people
with schizophrenia, future studies should assess whether
the observed patterns are replicable in wider groups of
patients such as individuals with psychotic disorders and
other severe mental illnesses. Although diagnoses in the
CHS datasets have been previously validated, the use of
ICD codes rather than clinical assessment might result
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in an insufficient level of accuracy. Future studies should
assess the replicability of our findings while using other
measures of diagnosis, such as clinical or laboratory
examinations. This study assessed the effect of clinical
factors on COVID-19 outcomes. Additional studies are
needed to explore the influence of emotional factors,
such as fear, on the observed outcomes. Vaccination-
related anxiety might have affected the lower rates of
vaccination among people with schizophrenia and
should be assessed in future studies. Incidence rate
differences between the groups were calculated among
those who were fully vaccinated, or non-vaccinated, by
Feb 1, 2021, in order to allow for longer follow-up time
and more stable estimates of the incidence rate
differences. As the vaccination plan continued during
the follow-up period, with vaccination rates varying on a
daily basis, fully vaccinated individuals during this period
were not excluded for the sake of simplicity of reporting.
Finally, this study did not control for psychiatric clinical
factors such as medication exposure, duration of illness,
or inpatient status. Future studies should assess the
predictive effect of these factors on vaccination rates.
Taken together, the results stress the importance of
facilitating better prevention strategies for individuals
with severe mental illness, to provide better care for
patients suffering from severe mental illnesses.
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