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Abstract

Objectives: Given the high prevalence of coronavirus disease 19 (COVID-19), this study assessed
its negative impact on mental health in older adults.

Design: Narrative review.

Settings: Global.

Outcome measures: Post COVID psychiatric conditions.

Results: Mental disorders could emerge as neuro-psychiatric consequences of COVID-19 as
the result of brain damage or even as the direct symptoms of virus attack to the central nervous
system (CNS) or as the consequences of immune response/drug drawbacks. It was found
that older individuals may experience psychiatric disorders due to the COVID-19 pandemic.
Common psychological symptoms observed in COVID-19 patients were post-traumatic stress
disorder (PTSD), anxiety, delirium, sleep disturbances, and depression. On the other hand, these
mental health symptoms could also signal the initial phases of COVID-19 in elderly individuals.
Conclusions: It is essential to remain vigilant in recognizing psychiatric conditions as either

clinical manifestations of COVID-19 or complications resulting from the infection.
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Introduction

Shortly after the pandemic of coronavirus disease 19
(COVID-19), psychiatric disorders associated with the
disease became increasingly recognized, mainly in the
older population. In addition to the high prevalence of
psychiatric disorders among the general population owing
to pandemic' and among high-risk populations such as
healthcare workers or older people,® infected patients
with COVID-19 are also at high risk of mental disorders.

According to several biological and psychosocial factors
such as disease side-effects, extensive anxiety, social
isolation, stress, unemployment, and financial issues, both
infected and non-infected people are at risk of psychiatric
disorders.

Old patients with COVID-19 are probably prone to
psychiatric disorders owing to experiencing severe anxiety
or traumatic events. Moreover, it has been well-accepted
that mental disorders could emerge as neuropsychiatric
consequences of COVID-19. It may appear due to (A)
brain damage, (B) the direct symptoms of virus attack to
the central nervous system (CNS), (C) the consequences
of immune response, and (D) drug drawbacks. In

brief, following infection with severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), factors such
as brain infection, blood clotting disorders, hypoxia,
immune response, medical interventions, social isolation,
concerns of the disease outcome or transmission of the
infection to the relatives, and the like may lead to mild to
severe psychiatric conditions.

It is now well-accepted that infection-related
inflammation and the consequent cytokine storm are
the main players of COVID-19. On the other hand,
inflammation and elevated cytokines have key roles in the
onset and development of mental disorders. For instance,
the correlation between inflammation and depression
is well documented.** SARS-CoV-2 affects and disrupts
the airways and directly attacks the CNS, providing the
opportunity for impaired brain function in COVID-19
patients.”

Due to the widespread occurrence of COVID-19
and its impact on many individuals, its detrimental
effects on mental health can be particularly pronounced
among older adults. It is important to acknowledge the
possibility of long-term psychiatric issues, including
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depression, post-traumatic stress disorder (PTSD), and
atypical neuropsychiatric syndromes. A case series study
from France reported that one-third of hospitalized
COVID-19 patients showed psychiatric symptoms upon
their discharge.® National survey data from a UK study
revealed that in addition to increasing the prevalence of
generalized mental disorders and loneliness during the
COVID-19 pandemic, people with COVID-19 symptoms
or a history of infection with SARS-CoV-2 were at higher
risk for many general psychiatric illnesses and loneliness.

Given the psychological and social effects caused by
pandemics and the impact of COVID-19 on mental
health, it is imperative to take immediate and urgent
measures to mitigate these negative outcomes. While
numerous studies have looked into the possible increase
in psychological disorders among the general population
because of the COVID-19 pandemic, limited research
has been performed on the adverse effects of COVID-19
on mental health. This review will analyze three main
aspects of how COVID-19 affects mental health in older
adults, namely, (1) the emergence of psychiatric disorders
due to the virus, (2) the impact of psychosocial factors
on the psychiatric symptoms of COVID-19, and (3)
the involvement of biological factors in the psychiatric
consequences of COVID-19.

Methods

Search Strategy

An extensive search was performed to find relevant studies
regarding the impact of psychosocial factors related to the
quarantine on the psychiatric sequelae of COVID-19,
with a particular focus on older individuals.

This search utilized electronic databases such as
PubMed, Google Scholar, and Scopus. Keywords such as
“COVID-19”, “psychiatric disorders”, “old population”,
and related terms were employed to locate pertinent
articles. Only studies published in English within the
last 20 years were considered in this review. Relevant
information from the included studies—such as study
design, participant characteristics, intervention details,
and significant findings—was extracted and summarized
in the review. The results from the included studies were
summarized and interpreted through a narrative synthesis
approach. The review highlighted and discussed key
themes and patterns concerning the effects of COVID-19
on mental health.

Psychiatric Disorders as a Consequence of Infection in
Older Adults

It is well-accepted that a higher risk of mood disorders
is common after infections, and the risk increases in
severe infections. Research has shown that the risk of
mood disorders increases after infections, especially in
severe cases, including depression, anxiety, and PTSD,
which are the most prevalent psychiatric symptoms
among elderly COVID-19 patients. Bo et al examined the
occurrence of PTSD symptoms in COVID-19 patients

who were clinically stable. Their findings indicated that
a significant majority of these patients (95% confidence
interval: 94.8%-97.6%) exhibited prominent PTSD
symptoms related to their COVID-19 experience before
being discharged.” Moreover, Zhang et al assessed the
psychological distress among patients with COVID-21
and reported that severe depressive syndrome and
anxiety-like behavior were observed in both groups of
COVID-19 patients and the general population.®

During the acute phase of SARS, the Middle East
respiratory syndrome, and COVID-19, signs indicating
the onset of delirium have been noted in elderly patients.
Different factors may play a role in the manifestation
of delirium signs in older individuals with COVID-19.
SARS-CoV-2 can directly invade the CNS, leading to
conditions such as delirium. Additionally, delirium can
be manifested as the consequence of CNS inflammatory
mediators” inductions as well as a failure of other organ
systems. The side effects of medications or psychosocial
factors can also lead to delirium. On the other hand, the
risk of intensive care unit (ICU) delirium increases owing
to extended mechanical ventilation and/or drawbacks of
sedatives (e.g., benzodiazepines) and is fixed for a long
time. Considering that ICU delirium is directly correlated
with mortality rate, its monitoring and prevention are
vital. It is noteworthy that some strategies, including
controlling pain, preventing urinary retention, and
gastrointestinal issues such as constipation, identification
and treatment of nosocomial infections, and maintenance
of adequate oxygen, reduce the risk of ICU delirium.’

Ye et al presented a case of COVID-19 with encephalitis
as a clinical manifestation of COVID-19 in Wuhan."
Additionally, the development of other psychiatric
disorders, including insomnia,'"** suicidal behavior and
psychosis,”® and psychotic spectrum disorders,'*"* has
been reported in several studies.

Mawhinney et al documented a case of a 41-year-
old man who contracted COVID-19 and subsequently
experienced an acute manic episode. The most possible
underlying mechanism for such clinical protests is the
invasion of the virus to the nervous system; however,
the cerebrospinal fluid (CSF)-polymerase chain reaction
results were negative for SARS-CoV-2. Although this may
be the first report of a psychiatric disorder as a sign of
the onset of COVID-19, we should be alert to considering
psychiatric conditions as the clinical presentations
of COVID-19. Moreover, the necessity of developing
validated tests for detecting SARS-CoV-2 in the CSF
was highlighted in this report.!® On the other hand, the
drawbacks of COVID-19 on mental health should be
monitored in long-term programs. Any resulting PTSD
or mental health conditions can significantly impair the
patient’s quality of life and functional capacity. However,
as most people are worried about being infected and have
fears of an uncontrolled phenomenon, these conditions
could mainly be related to hypochondriac concerns.
Obviously, some emotions such as anxiety, depression,
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guilt, stigma, and anger are inevitable during infection
with SARS-CoV-2. Due to their effects on the immune
system, such emotional variations should be considered
cautiously and profoundly. On the other hand, SARS-
CoV-2 affects the brain directly or indirectly through
several mechanisms,"” which will be discussed in the
following sections.

Psychosocial Factors’ Impact on Psychiatric
Manifestations of Coronavirus Disease 19 in Older
Adults

Research on the psychological effects of quarantine
during previous epidemics such as SARS and the Middle
East respiratory syndrome has indicated negative
impacts on mental health, including symptoms of PTSD,
depression, stress, anxiety, and fear. Newly, the results
of a web survey assessing the psychological impacts
and levels of stress during the start of the COVID-19
pandemic have been released.'® The feedback from 1,210
participants indicated that 8.1% experienced moderate to
severe stress, while 28.8% and 16.5% reported symptoms
of anxiety and depression, respectively.” Additionally,
individuals without formal education were much more
likely to experience depression during the epidemic.
Elderly individuals who experienced symptoms linked
to SARS-CoV-2, such as coughing, dizziness, and muscle
pain, or those with chronic health conditions, showed
significantly elevated levels of anxiety, depression, and
stress. Factors contributing to psychological distress
included a prior history of mental health issues,
extended quarantine periods, fears of infection, feelings
of boredom, lack of supplies and information, and
financial constraints. An unavoidable part of a pandemic
is isolation/quarantine, which is also a known risk factor
for psychological problems. Additionally, concerns
about the potential infection of family, friends, and
relatives are a newly recognized aspect. Conversely,
having family members suspected of having COVID-19,
experiencing reduced family support, lacking social
resources during isolation, facing low family income, and
being increasingly exposed to social media have all been
linked to a higher risk of depression and anxiety. Further,
changes in living conditions are likely to cause many of
the identified risk factors to contribute to a rise in the
number of affected individuals. It has been frequently
argued that social isolation during COVID-19 increases
loneliness. Loneliness is connected to long-term health
outcomes, including all-cause mortality. Several studies
demonstrated that living alone is related to increased
symptoms of depression,”* risk of depression,” and
mortality.** Critical research has shown that individuals
who are isolated exhibit various immune dysregulations,
including the unregulated expression of pro-inflammatory
cytokine genes.” Numerous studies have shown that
alterations in the immune system significantly contribute
to mental health disorders.”® Changes in the immune
system may be associated with the negative impact of

loneliness on mental health. Furthermore, inflammatory
mediators seem to influence how quarantine during
COVID-19 affects psychological well-being, a subject
that will be further examined in the next section. Public
health strategies should take into account the mental
health consequences of disease control measures. It is
well understood that social support from both family and
work can alleviate the psychological effects of a pandemic.
Separation from friends and family, restricted freedom,
and uncertainty can amplify feelings of loneliness and
decrease social connections, leading to an increased risk
of mental health disorders. This is particularly important
for individuals who have pre-existing mental health
issues and those who are overall in good health. Common
symptoms that may emerge in these conditions include
irritability, sleep issues, emotional distress, fear, panic,
frustration, and communication difficulties. Prolonged
exposure to these stressors can increase the likelihood
of experiencing severe mental health conditions such
as mood disorders, anxiety disorders, trauma-related
disorders, and obsessive-compulsive disorder (OCD).
While guidelines aimed at reducing infection rates are
beneficial, they may inadvertently exacerbate OCD
symptoms. Common obsessions and compulsions
associated with OCD—such as fears of contamination and
excessive handwashing—could worsen due to heightened
anxiety about infection. Some studies have indicated
that excessive handwashing has increased in the post-
quarantine period. Following the onset of the pandemic,
there has been a notable rise in the severity of obsessions
and compulsions. Additionally, the relentless stream of
negative news on social media, combined with hygiene
recommendations, has created a particularly stressful
environment for those vulnerable to contamination fears.
Lockdown measures and limitations on accessing mental
health services might dissuade elderly individuals from
seeking help, resulting in delays in crucial treatments.
Therefore, it is vital to implement relapse prevention
strategies toward the end of cognitive-behavioral therapy
to decrease the danger of deterioration. Support should
not just tackle present symptoms but also concentrate on
enhancing relapse prevention during prolonged periods
of social isolation that might persist post-lockdowns. A
major contributing factor to these outcomes is likely the
decrease in treatment availability during the pandemic.
Consequently, it is important to encourage older patients
to connect with mental health professionals. Additionally,
further investigation into alternative approaches, such as
online consultations and digital psychiatry, is warranted.
Digital technologies have been found to be effective in
supporting both one-on-one and group therapy sessions.
However, while these technologies can be beneficial during
lockdowns, improper use without adequate guidelines
could worsen the symptoms. Our observations indicated
that this stressful period has led to a notable worsening of
symptoms, especially among patients who had previously
experienced contamination-related symptoms but were
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in remission before the quarantine.” These findings
highlight the critical necessity of psychological and
psychiatric support for both infected and non-infected
individuals experiencing social isolation during the
pandemic.

Biological Factors’ Impact on Psychiatric Aspects of
Coronavirus Disease 19

Indirect Impact on Older Adults

Clearly, SARS-CoV-2, along with social isolation, results in
changes in psycho-neuroendocrine-immune systems that
impact mental health. In severe COVID-19 cases, there are
augmented levels of neutrophils and pro-inflammatory
cytokines [e.g., interleukin (IL)-1 beta, interferon-gamma,
IL-6, interferon-y-inducible protein 10, and monocyte
chemoattractant protein-1], along with a remarkable
reduction in lymphocyte counts. The elevation of
cytokines and the subsequent cytokine storm can trigger
psychiatric symptoms, as heightened cytokine levels are
often associated with various mental health disorders.
If these soluble cytokines reach the brain, they may
disrupt the metabolism and activity of neurotransmitters
associated with various psychiatric disorders such as
depression, anxiety, PTSD, and OCD.** Among various
cytokines, IL-6 levels increased significantly during the
infection of COVID-19 in patients’ blood, which is directly
correlated with the severity of the disease. Any changes
in homeostasis increase the low levels of IL-6, so that the
levels of IL-6 remain high even after the elimination of
stress agents and cause several diseases, such as psychiatric
disorders.”** For example, higher levels of IL-6 in the
bloodstream have been observed in people going through
early episode psychosis. Therefore, individuals who have
recovered from COVID-19 could have an elevated chance
of experiencing psychosis because of the raised levels of
cytokines.*

It has since been suggested that factors such as obesity,
aging, and pregnancy, which impact a patient’s immune
system, not only heighten the severity of COVID-19
infections but are also linked to psychiatric outcomes,
increasing the likelihood of psychiatric symptoms.***

Any infection or ailment that triggers the mother’s
immune system during pregnancy is regarded as a
potential threat for neurodevelopmental problems
such as autism spectrum disorder (ASD).* It is widely
recognized that viral infections during the initial phases
of fetal development can contribute to the onset of
ASD. Neuroinflammation in the CNS of the infant can
be triggered by direct infection or the inflammatory
reactions of the mother and/or the fetus, resulting in
changes in brain development.* Such concerns are
also required to be addressed during the epidemic of
COVID-19. Nonetheless, the current evidence linking
SARS-CoV-2 infection during pregnancy to the onset of
ASD is inadequate and needs further research.

Moreover, neuroimmune networks may have important
roles in the manifestation of psychiatric symptoms. It is

well established that increased brain levels of IL-1p and
IL-6 lead to the inhibition of synaptic plasticity, learning,
and memory, which can also be the cause of impaired
memory and cognitive losses among COVID-19 patients.

Loneliness resulting from quarantine in both infected
and non-infected elderly populations has significant
biological effects on mental health. A study on rats kept
apart from others reported that being socially isolated
led to neuroinflammation, along with increased levels of
toll-like receptors, IL-6, and tumor necrosis factor alpha
(TNF-a) in the hippocampus. Furthermore, plasma levels
of TNF-q, IL-4, IL-10, and adrenocorticotropic hormone
demonstrated a rise.*” Recent reports have confirmed
a link between loneliness and systemic inflammation,
evidenced by elevated levels of C-reactive protein and
IL-6 in the general population.* The nervous, immune,
and endocrine systems appear to be key contributors
to neurobehavioral deficits caused by stress from social
isolation. Consequently, changes in the neuroendocrine-
immune pathways can result in mental health problems,
which should be considered in future research.

Direct Impact in Older Adults

SARS-CoV-2 can cause brain dysfunction and
neuropsychiatric issues by accessing the brain via the
olfactory nerve or the enteric nervous system.” SARS-
CoV-2 enters human cells through the angiotensin-
converting enzyme 2 (ACE2) receptor. While ACE2 is
found in various organs, it is particularly abundant in
the lungs and gastrointestinal tract. Additionally, ACE2
is located in the brain’s endothelial cells, raising concerns
about the possibility of SARS-CoV-2 accessing the CNS.
In the small intestine, endothelial cells rich in ACE2 may
interact with neurons in the enteric nervous system.* It is
believed that the vagus nerve could be a potential pathway
for SARS-CoV-2 to infect the body. Moreover, virus-
infected white blood cells can penetrate the blood-brain
barrier, transporting the virus to the brain.** Nonetheless,
the identification of SARS-CoV-2 RNA in a patient’s CSF*
empowers the theory of evading the virus to the CNS.
Additionally, the amygdala—a group of brain cells crucial
for memory processing, decision-making, and emotional
reactions such as fear, anxiety, and aggression—shows
the expression of ACE-2 in animal studies. Therefore,
these cells could be responsible for acute mental and
emotional conditions during infection with SARS-
CoV-2. More focus on this field is highly recommended
for implementing further preventive measures and
finding an ideal treatment approach for neuropsychiatric
manifestations of COVID-19.

In addition to the entry route of the virus, the
mechanism of neuronal death by SARS-CoV-2 requires
more focus. Autophagy as an important player in several
neurodegenerative and psychiatric diseases seems a
candidate for further investigations of SARS-CoV-2-
related neuronal death.
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Conclusion

COVID-19 has appeared as the main challenge worldwide,
which continues in various forms. The current global
pandemic circumstance requires a multidimensional
approach to healthcare delivery. The pandemic can lead
to the next pandemic of psychiatric conditions through
several routes. Mental health and psychiatric screening
and personal interventions, regardless of the causal
pathogenesis, demand special attention during and after
the COVID-19 pandemic. Additionally, psychiatric
follow-ups are highly recommended for patients infected
with COVID-19, even several months after infection
remission.
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