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ABSTRACT

Schizophrenia (SCZ) is a common psychiatric disorder that has a complex pathological mechanism. During the
Coronavirus disease 2019 (COVID-19) epidemic, patients with SCZ had substantially higher rates of infection
with SARS-CoV-2, the virus that causes COVID-19, as well as higher COVID-19 mortality relative to patients with
other mental disorders. However, the reasons for these increased rates in patients with SCZ remain unknown. In
this review, we hypothesize that certain molecular pathways exhibit abnormal function in both COVID-19 and
SCZ, with a focus on those related to energy metabolism dysregulation, immune system disruption, and ab-
normalities of the central nervous system. We review that dysregulation of energy metabolism can result in
disruptions to the immune system and abnormalities within the central nervous system (CNS). Furthermore,
immune system disturbances may also contribute to CNS abnormalities in both SCZ and COVID-19. We also
discuss macro-factors associated with the high infection and mortality rates of COVID-19 in patients with SCZ,
including sociodemographic factors, reduced access to psychiatric healthcare, structural barriers to COVID-19

vaccination, and proposed approaches to mitigate these macro-factors.

1. Introduction

Schizophrenia (SCZ) carries a lifetime risk of approximately 1 % and
is a frequently disabling psychiatric condition distinguished by positive
symptoms, negative symptoms, and cognitive impairment (Lu, Wang
et al. 2022). SCZ confers substantial mortality and morbidity, with a
mean reduction in life expectancy of 15-30 years (Olfson, Gerhard et al.
2015). Coronavirus disease 2019 (COVID-19) caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) appeared at the end
of 2019 (Zhang, He et al. 2023) (Fig. 1). COVID-19 increases the risk of
mental disorders (Baranova, Cao et al. 2022), and patients with SCZ in
particular have high rates of infection and mortality from SARS-CoV-2

(Papadopoulos, Sutheesophon et al. 2022, Sanchez-Rico, Limosin et al.
2022). Meanwhile, psychiatric disorders (e.g., SCZ) can increase the risk
of COVID-19 (Papadopoulos, Sutheesophon et al. 2022). However, the
molecular mechanisms associated with these increased rates are unclear.
This paper hypothesizes that energy metabolism dysregulation, immune
system disruption, and abnormalities of the central nervous system
(CNS) in both COVID-19 and SCZ may aggravate infection rates and
mortality among patients with SCZ due to COVID-19. These pathways
are micro-factors. There are also macro-factors that can lead to an in-
crease in the SARS-CoV-2 infection and COVID-19 mortality rates of
patients with SCZ. We discuss possible measures to address these
controllable macro-factors.
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Fig. 1. SARS-CoV-2 progression in the lungs of COVID-19 patients. SARS-CoV-
2, severe acute respiratory syndrome coronavirus 2; COVID-19, coronavirus
disease 2019.

2. Molecular mechanisms associated with increased COVID-19
infection and mortality rates in patients with SCZ

2.1. Dysregulation of energy metabolism and associated signaling
pathways in SCZ and COVID-19

The brain is one of the most energy-consuming organs in the human
body (Faria-Pereira and Morais, 2022). The function of the CNS depends
on synaptic transmission processes, including postsynaptic currents,
neurotransmitter recycling, and presynaptic Ca** flux, which are
considered the primary energy-consuming processes (Faria-Pereira and
Morais, 2022). Energy metabolic disturbances are associated with CNS
related disorders. Mitochondria are responsible for energy supply, and
mitochondrial dysfunction has emerged as one of the main triggers for
these disorders (Chen, Zhao et al. 2023). The CNS primarily utilizes
glucose to meet its energetic needs, including those of synapses, which
can be metabolized through glycolysis and/or mitochondrial oxidative
phosphorylation (Faria-Pereira and Morais, 2022).

Dysregulated cerebral glucose metabolism is considered a funda-
mental factor in the pathogenesis of SCZ, leading to secondary alter-
ations in peripheral glucose metabolism (Yu, Liao et al. 2021).
Abnormalities in glucose metabolism represent a crucial indicator in the
subacute stage of COVID-19 (Yu, Liao et al. 2021) and in Long COVID
(Dressing, Bormann et al. 2022). Therefore, disorders of carbon and
energy metabolism are common features of both SCZ and COVID-19
(Antunes, Reis-de-Oliveira et al. 2024). These significant abnormalities
involve many processes, such as glycolysis, the tricarboxylic acid cycle,
the pentose phosphate pathway, and oxidative phosphorylation
(Antunes, Reis-de-Oliveira et al. 2024).

Disturbances in energy metabolism will inevitably lead to changes in
the pathways involved in sensing and transmitting energy signals, such
as glucagon signaling, insulin signaling, and cyclic guanosine mono-
phosphate (cGMP)-dependent protein kinase (PKG) signaling. Their
disruptions have been observed in both SCZ and COVID-19 (Antunes,
Reis-de-Oliveira et al. 2024). Both the glucagon signaling and insulin
signaling pathway play crucial roles in sensing and regulating glucose
metabolism in the body (Tengholm and Gylfe, 2017). These pathways
maintain glucose homeostasis, balancing glucose levels by facilitating
uptake when insulin is high and promoting glucose release when
glucagon levels are elevated (Tengholm and Gylfe, 2017). ¢cGMP-PKG
signaling plays a role in regulating energy homeostasis and glucose
metabolism (Taoro-Gonzalez, Cabrera-Pastor et al. 2022). Disruption of
c¢GMP-PKG signaling has been implicated in SCZ (Shim, Shuman et al.
2016) and serves as a potential target for therapeutic interventions
(Sadeghi, Nassireslami et al. 2023). These signaling pathways
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disturbances may influence various processes in the brain, including
synaptic plasticity, neuronal survival, mood regulation, and immune
responses (Nemani, Li et al. 2021, Yu, Liao et al. 2021, Antunes,
Reis-de-Oliveira et al. 2024)

These abnormalities in energy metabolism and associated signaling
pathways are common to both SCZ and COVID-19, influencing various
processes in the brain, including synaptic plasticity, neuronal survival,
mood regulation, and immune responses. This raises the question of
whether these disturbances are connected to the increased mortality
rates observed in patients with SCZ who are affected by COVID-19.

2.2. Abnormalities of the CNS in SCZ and COVID-19

Disruptions in energy metabolism can lead to disturbances in the
metabolism of other substances, such as amino acids. Disruptions in
amino acid metabolism, including that of alanine, aspartate, and
glutamate, have been identified in both SCZ and COVID-19 (Antunes,
Reis-de-Oliveira et al. 2024). Glycine, glutamate, and aspartate are all
important neurotransmitters, with glutamate and aspartate functioning
as excitatory neurotransmitters. Glutamate is crucial for the function of
glutamatergic synapses. Glutamate ion channels have three subtypes,
that is, a-amino-3-hydroxy-5-methyl-4-isoxazole (AMPA), kainate, and
N-methyl-d-aspartate (NMDA) receptors. In COVID-19, there is a
downregulation of the NMDA receptor subunits 1 and 2 A, which are
essential components of the NMDA receptor (Zhang, He et al. 2023). The
hypofunction of the NMDA receptor represents a significant factor in the
pathophysiology of SCZ (Singh, Poterba et al. 2022). The postsynaptic
membrane of neurons is rich in NMDA and AMPA receptor channels,
with NMDA receptor channels playing a crucial role in long-term
potentiation (LTP) and long-term depression (LTD) (Liischer and Mal-
enka, 2012). Disorder of glutamate metabolism can also cause disorder
of GABAergic systems. GABA is mainly synthesized by the decarboxyl-
ation of glutamate who is mediated by glutamate decarboxylase 1
(GAD1) and GAD?2, respectively. GAD1 and GAD2 can be expressed in
the same inhibitory neuron at different locations and can have different
functions (Magri, Giacopuzzi et al. 2018). Reduced levels of GAD1
mRNA and protein and the mutation in GAD1 gene, as well as reduced
GABA concentrations, have been consistently observed in multiple re-
gions in post-mortem brains from SCZ cases (Magri, Giacopuzzi et al.
2018). Therefore, the disturbance of glutamate metabolism can cause
the disturbance of GABAergic systems, LTP, and LTD in both SCZ and
COVID-19 (Antunes, Reis-de-Oliveira et al. 2024).

In addition, dysregulation of retrograde endocannabinoid signaling
is shared in SCZ and COVID-19 (Antunes, Reis-de-Oliveira et al. 2024),
Retrograde endocannabinoids are a class of molecules that regulate
signal transmission between neurons in the nervous system, playing a
vital role in modulating synaptic strength and maintaining equilibrium
(Scheyer, Yasmin et al. 2023). Endocannabinoids (eCBs) are well known
to act as retrograde synaptic messengers capable of participating in
several forms of short-term plasticity such as DSI/DSE, eCBs participate
in several forms of long-term synaptic plasticity, including LTP and LTD,
metaplasticity, and synaptic scaling (Scheyer, Yasmin et al. 2023). These
processes involve Ca*, GABA receptors and a variety of glutamate re-
ceptors (Scheyer, Yasmin et al. 2023). The main general role of the
endocannabinoid system is likely to favour body energy accumulation.
Type-1 cannabinoid receptors (CB1) receptor signalling represents an
efficient system to adjust body metabolism towards the accumulation of
energy reserves. the CB1 receptor blocker rimonabant was commer-
cialized against obesity and associated metabolic disorders
(Busquets-Garcia, Bolanos et al. 2022). Dysregulation of the endo-
cannabinoid system has been observed in SCZ (D’Addario, Micale et al.
2017). Moreover, dysregulation of retrograde endocannabinoids has
also been identified in COVID-19 (D’Addario, Micale et al. 2017).

In summary, disruptions in energy metabolism may influence the
metabolic disturbances of neurotransmitters such as glutamate, which in
turn can lead to abnormalities in glutamatergic and GABAergic



Z.-Y. Li et al.

synapses, ultimately resulting in irregularities in LTP and LTD. More-
over, retrograde endocannabinoid signaling is not only related to syn-
aptic plasticity but is also tied to energy metabolism. Its disruption
intertwines with neurotransmitter metabolic disorders, exacerbating the
complexity of SCZ and COVID-19. This contributes to the elevated
infection and mortality rates linked with COVID-19 among individuals
with schizophrenia. Future studies exploring the underlying mecha-
nisms linking dysregulation of CNS function may yield valuable insights
into the complex pathophysiology of these conditions and the height-
ened vulnerability of patients with SCZ to severe outcomes.

2.3. Immunization disruption in SCZ and COVID-19

The preceding content indicates that energy is not only crucial for the
CNS but also plays an important role in the immune system (Straub,
2017). The immune system is sensitive to energy levels, and a disruption
in energy metabolism can likely diminish the CNS’s immune response to
adverse environmental conditions (Bielanin and Sun, 2023).

Immunological disruptions have been observed in individuals
affected by COVID-19. In peripheral tissues, levels of interleukin-6 (IL-6)
were found to be higher in patients with SARS-CoV-2 infection
compared to those without the infection (Thomas, Stefanoni et al. 2020).
Among SARS-CoV-2-positive patients, those who died exhibited signif-
icantly higher levels of IL-6 compared to those who survived (Michaelis,
Zelzer et al. 2022). In brain tissue, patients with COVID-19 presented
with monocytic encephalitis, which is characterized by monocyte infil-
tration, activation of microglia and astrocytes, and the release of IL-4,
IL-6, and IL-12 (Zhang, He et al. 2023).

Some evidence indicates the presence of immune dysfunction and
inflammation in patients with SCZ (Comer, Carrier et al. 2020). Levels of
proinflammatory cytokines, such as IFN-y, IL-1, and tumor necrosis
factor a, are elevated in the plasma of SCZ patients (Buki, Kekesi et al.
2021). Increased IL-6 levels have also been detected in the cerebrospinal
fluid (CSF) of individuals with SCZ (Schwieler, Larsson et al. 2015).
Furthermore, minocycline, an anti-inflammatory antibiotic, may
improve symptom severity in patients with SCZ (Comer, Carrier et al.
2020). In patients with SCZ, reduced IL-3 activity has been linked to
more severe illness, higher viral loads, and an increased likelihood of
death in patients with SCZ who become infected with SARS-CoV-2
(Papadopoulos, Sutheesophon et al. 2022).

The depletion of lymphocyte subsets, such as natural killer (NK) cells
that play a crucial role in early antiviral immunity, is commonly
observed in both patients with SCZ and those with severe COVID-19
(Mohan, Perry et al. 2021). The reduced activity of NK cells can lead
to a higher viral load, compromising the immune response in individuals
with schizophrenia and making them more vulnerable to SARS-CoV-2
infection (Mohan, Perry et al. 2021). Therefore, the immune dysregu-
lation associated with the progression of fatal SARS-CoV-2 infection,
combined with the subclinical inflammation that characterizes schizo-
phrenia, may amplify the systemic hyperinflammation caused by
SARS-CoV-2 infection in these patients. These heightened
pro-inflammatory responses can result in systemic tissue damage and
multiple organ failure. This could be a significant factor contributing to
the elevated infection and mortality rates associated with COVID-19
among individuals with schizophrenia. Vaccination can reduce the
SARS-CoV-2 load in the body, thereby alleviating inflammation and
easing the burden on the immune system, ultimately lowering the
infection and mortality rates of COVID-19 in patients with SCZ.

In conclusion, we propose the hypothesis that energy metabolism
dysregulation links COVID-19 and schizophrenia, along with abnor-
malities of the CNS and immune system disruption (Fig. 2).
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Fig. 2. Dysfunctions shared by COVID-19 and SCZ. Dysregulation of energy
metabolism can result in disruptions to the immune system and abnormalities
within the CNS. Furthermore, immune system disturbances may also contribute
to CNS abnormalities in both SCZ and COVID-19. COVID-19, coronavirus dis-
ease 2019; SCZ, schizophrenia; CNS, central nervous system.

3. Macro-factors that could increase the risk of COVID-19
infection and sequelae in patients with SCZ

3.1. Impact of sociodemographic factors on COVID-19 risk in individuals
with SCZ

Sociodemographic characteristics (e.g., living in group housing,
being homeless) and mental disorders (e.g., psychosis and cognitive
dysfunction) can affect pandemic-related social distancing measures in
individuals with SCZ, thus increasing the risk of contracting COVID-19
(Kozloff, Mulsant et al. 2020). In terms of disease prognosis, physical
comorbidities related to the illness and treatment as well as low socio-
economic status may increase the risk of adverse health outcomes for
patients with SCZ who also have COVID-19 compared to the general
population of patients with SCZ (Kozloff, Mulsant et al. 2020). In
addition, high-risk infection factors also include failures to properly
recognize self-protection and adherence to preventive behaviors (Yao,
Chen et al. 2020), difficulties in evaluating health information, limita-
tions in access to healthcare (Shinn and Viron, 2020), and being easily
influenced by ongoing media coverage of the epidemic (Holmes,
O’Connor et al. 2020).

3.2. Effect of reduced access to psychiatric healthcare on risk of COVID-
19 for individuals with SCZ

The COVID-19 pandemic reduced access to healthcare services,
increased rates of early psychiatric discharge, and disrupted face-to-face
psychiatric care for people with pre-existing mental illness, which
potentially increased the risk of relapse and suicide (Moreno, Wykes
et al. 2020). An SCZ spectrum diagnosis was significantly associated
with mortality in the 45 days after a positive COVID-19 diagnosis in a U.
S. cohort study (Fond, Nemani et al. 2021, Nemani, Li et al. 2021, Wang,
Xu et al. 2021). Data from a French national hospital database showed
higher in-hospital mortality and lower intensive care unit admission
rates for individuals with SCZ than for matched controls. Differences
were statistically significant in the age group of >65 to <80 years (Fond,
Pauly et al. 2021). The COVID-19 pandemic has significantly changed
the access to and provision of physical and mental healthcare (Moreno,
Wykes et al. 2020, Mansfield, Mathur et al. 2021). For example, the
number of general telehealth visits increased by 50 % during the first
quarter of 2020 compared with the same period in 2019 (Koonin, Hoots
et al. 2020). Furthermore, psychiatric emergency admissions decreased
at the start of the COVID-19 pandemic lockdown, but the percentage of
individuals hospitalized for acute psychiatric care increased signifi-
cantly (Gomez-Ramiro, Fico et al. 2021).

3.3. Relationship of structural barriers to vaccination with COVID-19 risk
for individuals with SCZ

Based on past global experiences with infectious disease control,
researchers have identified two types of barriers for vaccination:
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structural and attitudinal (Zhang and Fisk, 2021). The proportion of
individuals with SCZ who were under-vaccinated was higher than un-
affected populations despite having similar general attitudes towards
vaccination and higher willingness to be vaccinated against COVID-19.
Thus, vaccine hesitancy does not appear to be a major barrier for
COVID-19 vaccine uptake amongst people with SCZ and disparities in
COVID-19 vaccination rates for patients with SCZ appear to be related to
structural rather than attitudinal barriers. Structural barriers correspond
to systemic issues that may limit the ability of individuals to access
vaccine services (Zhang and Fisk, 2021). Several structural barriers
related to SCZ have been identified including cost, limited access to
online health information, awareness of services, or absence of medical
recommendation (Miles, Williams et al. 2020, Warren, Kisely et al.
2021). The development of targeted vaccination programs for this
population is urgently needed (De Hert, Mazereel et al. 2021, Mazereel,
Vanbrabant et al. 2021). It is also important to prioritize COVID-19
vaccination in individuals with serious mental illnesses like SCZ
(Warren, Kisely et al. 2021).

Overall, several micro-factors contribute to the high infection and
mortality rates of COVID-19 in patients with SCZ, including socio-
demographic factors, limited access to psychiatric health services,
structural obstacles hindering COVID-19 immunization (Fig. 3).

4. Solutions

4.1. Development of new drugs or intervention methods

One of the most effective ways to address high infection and mor-
tality rates for an infectious disease like COVID-19 is to develop new
drugs or intervention methods that target important signaling or meta-
bolic pathways based on confirmed pathogenic mechanisms. Repur-
posing of previously developed drugs is also an important approach to
obtaining effective treatments.

To date, treatments for COVID-19 include several small-molecule
antiviral drugs like nirmatrelvir-ritonavir (Paxlovid), remdesivir and
molnupiravir, as well as immunomodulatory drugs, including gluco-
corticoids like dexamethasone. Cytokine antagonists (e.g., tocilizumab)
and Janus kinase inhibitors (e.g., baricitinib) and 11 monoclonal anti-
bodies treatments have also been used (Li, Hilgenfeld et al. 2023). All of
these drugs require a prescription. Other drugs including different types
of antiviral drugs, antibody therapies, and immune modulators are
currently undergoing clinical trials, but have not yet received approval
(Li, Hilgenfeld et al. 2023). For the latest information on the progress of
clinical trials for COVID-19 therapeutics, websites like clinicaltrials.gov
can be consulted.

4.2. Building a collaborative-care model

Due to the increased risk of COVID-19 infection and associated
morbidity and mortality, as well as COVID-19 infection control
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measures that reduce access to out-patient, in-hospital, and group-based
psychiatric care for individuals with severe mental illness, a fully inte-
grated, collaborative-care model is the most important aspect of care for
individuals with SCZ during and after the COVID-19 pandemic. COVID-
19 pandemic-related healthcare service changes include expanding tel-
ehealth services and at-home treatment options (Moreno, Wykes et al.
2020). We recognize the increasing importance of family members and
caregivers as integral parts of the support network for people with severe
mental illness during and after the COVID-19 pandemic and the poten-
tial of their inclusion in collaborative-care models. Other aspects of
effective collaborative-care models include individual education and
disease awareness. The protective effect of psychiatric care and of
antipsychotic medication use underscore the importance of continuing
care throughout the COVID-19 pandemic (Teixeira, Krause et al. 2021).

4.3. Expanding vaccine accessibility

Overcoming structural obstacles for COVID-19 vaccination of pa-
tients with SCZ and improving vaccination rates for these individuals are
currently the most direct and effective ways to reduce the infection and
mortality rates. Governments and charitable organizations can imple-
ment the following measures to overcome the existing barriers and
obstacles.

4.3.1. Information dissemination

In addressing the issue that vaccination among individuals with SCZ
may be hindered by negative beliefs and misconceptions regarding
vaccine safety, healthcare institutions, research organizations, and
government health departments should provide easily understandable
information about vaccines to patients and their families. This infor-
mation should include details about the safety and efficacy of vaccines,
helping to alleviate their concerns and enhance their willingness to get
vaccinated. Furthermore, this initiative will foster a sense of social
acceptance for the government’s control measures in response to future
epidemic outbreaks.

4.3.2. Priority vaccination policy

The development of targeted vaccination programs for this popula-
tion is urgently needed (De Hert, Mazereel et al. 2021, Mazereel, Van-
brabant et al. 2021). It is also essential to prioritize COVID-19
vaccination for individuals with serious mental illnesses, such as
schizophrenia (Warren, Kisely et al. 2021), due to their higher risk of
infection and greater need for medical resources. China has procured
COVID-19 vaccines for the entire population, ensuring that every citizen
can benefit from vaccination. Additionally, individuals with moderate to
severe mental illnesses—such as schizophrenia, major depressive dis-
order, bipolar disorder, obsessive-compulsive disorder, intellectual dis-
abilities accompanied by mental disorders, epilepsy with associated
mental disorders, and paranoid psychosis—are included in the scope of
major illness insurance coverage, alleviating the financial burden on
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Fig. 3. Micro-factors that could increase the risk of COVID-19 infection and sequelae in patients with SCZ and solutions. COVID-19, coronavirus disease 2019; SCZ,

schizophrenia.

459



Z.-Y. Li et al.

families, including those with schizophrenia. Moreover, patients with
severe mental illness should be recognized as a vulnerable group and
granted priority access to vaccination and other related services.

4.3.3. Provide vaccination convenience

Setting up dedicated vaccination points in mental health facilities,
hospitals, or community centers allows individuals with mental illnesses
to receive vaccines in a familiar and comfortable environment. Gov-
ernments and charitable organizations can offer free transportation
services to assist individuals with mental illnesses who are unable to
reach vaccination sites on their own. Ensuring that patients can receive
vaccinations at home through mobile vaccination units or home visit
services can help alleviate their anxiety and discomfort.

4.3.4. Provide healthcare services

Offering mental health support at vaccination sites helps patients
cope with the stress and anxiety that may accompany the vaccination
process. Training vaccination staff to understand the specific needs of
individuals with mental illnesses will enable them to provide more
attentive and compassionate care. Encouraging family members to
participate in the vaccination process can provide the necessary support
and companionship for patients.

By implementing these measures, governments and charitable or-
ganizations can significantly improve the accessibility and uptake of
COVID-19 vaccinations among individuals with SCZ, ensuring that
every patient can benefit from the vaccine.

4.4. Strengthen diagnostic and intervention measures

Diagnostic factors, in terms of preventing disease and identifying
populations that have increased susceptibility to COVID-19, especially
those that are prone to severe COVID-19, are critical for optimizing
preventive measures. Young or obese people with SCZ and those people
with SCZ or schizoaffective disorders who have attempted suicide have
higher rates of COVID-19 diagnosis. These patients are more prone to
long-term neuropsychiatric sequelae associated with COVID-19 and thus
should be monitored closely (Okusaga, Kember et al. 2021).

In summary, several strategies have been proposed to address the
micro-factors contributing to the high infection and mortality rates of
COVID-19 among patients with SCZ. These include developing novel
drugs or interventions, establishing collaborative care models,
improving vaccine accessibility, and enhancing diagnostic and inter-
vention measures (Fig. 3).

5. Discussion

Although the COVID-19 pandemic has passed, the pathogenic
mechanisms of SARS-CoV-2 remain largely unclear. Our literature re-
view reveals that patients with schizophrenia exhibit higher rates of
COVID-19 infection and mortality, primarily due to both micro and
macro factors. On the micro level, both schizophrenia and COVID-19 are
characterized by energy metabolism dysregulation, immune system
disruption, and abnormalities in the central nervous system (CNS).
Dysregulation of energy metabolism can lead to immune system dis-
turbances and CNS abnormalities. Additionally, immune system
dysfunction may further exacerbate CNS abnormalities in both schizo-
phrenia and COVID-19. Of course, there are many metabolic pathways
and signaling pathways shared by schizophrenia and COVID-19, but due
to space constraints, we will not elaborate on them here. On the macro
level, the higher rates of COVID-19 infection and mortality among pa-
tients with schizophrenia can be attributed to several factors, including
sociodemographic influences, decreased access to psychiatric health-
care, and structural barriers to COVID-19 vaccination.

In the post-pandemic era, the mortality rate among individuals with
schizophrenia has significantly decreased, likely due to improved access
to healthcare resources and a reduction in the virulence and sporadic
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transmission of the coronavirus. The current consensus is that the most
effective and economical way to lower the high rates of COVID-19
infection and mortality among patients with schizophrenia is to
enhance the accessibility of COVID-19 vaccinations, enabling a larger
number of these patients to benefit from vaccination. However,
numerous barriers and obstacles to vaccine accessibility still exist
worldwide. Addressing these barriers will provide critical life-saving
support for individuals with schizophrenia in the face of future
epidemic diseases.

Therefore, it is essential to examine and consider several recom-
mendations regarding the obstacles to vaccinating people with schizo-
phrenia during epidemic outbreaks. Awareness and Education: There is
a need for increased awareness and education regarding the importance
of vaccinations among individuals with SCZ, their caregivers, and
healthcare providers. Mental Health Stigma: Stigma surrounding mental
health issues can deter individuals with SCZ from seeking vaccinations,
highlighting the importance of public awareness campaigns to combat
these misconceptions. Access to Healthcare Services: Accessibility to
healthcare facilities, including transportation challenges and
geographical barriers, can impede vaccination efforts. Solutions may
include mobile vaccination units and home visit programs. Psychologi-
cal Barriers: Anxiety and fear related to medical procedures may be
heightened in individuals with SCZ. Comprehensive mental health
support during the vaccination process is crucial. Healthcare Provider
Training: It is essential to train healthcare providers to address the
specific needs of individuals with SCZ, ensuring they receive compas-
sionate and informed care. Support Systems: Family involvement and
support play a critical role in encouraging vaccination among in-
dividuals with SCZ, ensuring they have the necessary encouragement
and companionship. Policy and Funding: Governments and organiza-
tions should create policies and allocate funding to enhance vaccination
accessibility for vulnerable populations, including individuals with
mental illnesses. Trust in Medical Systems: Building trust in medical
systems among individuals with SCZ is essential for encouraging their
participation in vaccination programs. Transparency about vaccine
safety and efficacy can contribute to this trust. These reflections
emphasize the importance of a multifaceted approach to overcoming the
barriers faced by individuals with SCZ in accessing vaccinations during
epidemic outbreaks.

6. Conclusion

This article reviews the factors associated with the high COVID-19
infection and mortality rates among patients with SCZ. The micro-
factors include energy metabolism dysregulation, immune system
disruption, and abnormalities in the CNS. Dysregulation in these path-
ways is present in both COVID-19 and SCZ. Specifically, disturbances in
energy metabolism can lead to immune system disruptions and CNS
abnormalities. Moreover, immune system disturbances may also exac-
erbate CNS abnormalities in both SCZ and COVID-19. Meanwhile, macro
factors that can contribute to high rates of COVID-19 infection and
mortality of patients with SCZ include sociodemographic factors,
reduced access to psychiatric healthcare, and structural barriers for
COVID-19 vaccination, which should all be addressed to protect patients
with SCZ from SARS-CoV-2 infection. Improving accessibility to vac-
cines and other medical resources may be the most effective way to
reduce COVID-19 infection and mortality rates among patients with
SCZ. The COVID-19 pandemic highlighted the importance of a fully
integrated collaborative-care model to ensure regular, routine health-
care contact as well as access to prescribed treatments and services for
individuals who have SCZ or other severe mental disorders. The present
findings highlight the need for improved surveillance and further
exploration of possible interventions that can reduce the risk of COVID-
19, particularly severe COVID-19, among members of this vulnerable
group.
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