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Relationship between anxiety levels and
dyspnea among post-COVID-19 patients

Ali Multazam?, Diah Nur Pratiwi™, Nurul Aini Rahmawati’

ABSTRACT

Background: Post-corona-virus disease 2019 (Post-COVID-19)
syndrome also known as severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) is a condition where symptoms arise
in COVID-19 patients who have been declared cured according to
negative swab results. The level of anxiety can cause it because
when anxiety occurs, there is a “fight or flight” response to protect
oneself. The sympathetic nervous system works and releases the
adrenaline hormone, causing dyspnea. Research objective knowing
the relationship between anxiety levels and dyspnea in post-
(OVID-19 patients in Malang Raya.

Methods: This study used a cross-sectional design. The population
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of this study consisted of post-COVID-19 patients who live in
Malang Raya, with a sample of 56 respondents. This study collected
data of the Hamilton rating scale for anxiety (HRS-A) questionnaire
to measure the level of anxiety and the Borg Scale to measure the
level of dyspnea.

Results: Based on Spearman’s statistical test, the level of anxiety
and dyspnea obtained a value of p= 0.00, r= 0.503 with quite
strong results, so there is a relationship between the level of anxiety
and dyspnea.

Conclusion: There was a strong relationship between the level of
anxiety and dyspnea in post-COVID-19 patients.
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INTRODUCTION

Due to the high number of infections over the past
two years, the post-corona-virus disease 2019 (post-
COVID-19) also known as Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2) virus has
attracted worldwide attention, and this incident
has even been classified as a pandemic. This virus
is unprecedented in the 21st century. Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2) is also known as COVID-19 or severe acute
respiratory syndrome. First appearing in Wuhan,
China, in 2019, the main cause of COVID-19 is
affecting the respiratory system.! Most patients have
amild infection with symptoms such as a mild cough
and fever, but a minority of patients also develop
severe illness. This condition can cause thrombotic
side effects, gastrointestinal problems, heart failure,
and arrhythmias. In moderate and severe cases of
COVID-19, post-COVID-19 potential is proven
and defined as finding persistent symptoms or
recurrence of symptoms after the patient is declared
cured of COVID-19 through swab or polymerase
chain reaction examination.?

COVID-19 patients who experience symptoms
after being declared cured with a negative swab test,
these symptoms are known as post COVID-19. The
National Institute for Health and Care Excellence
(NICE) in the United Kingdom defines post-
COVID-19 syndrome as signs and symptoms

that persist after recovery from infection with
the COVID-19 virus for more than 12 weeks and
cannot be explained by another illness. 10.8%
of participants in the Egyptian study who had
recovered from COVID-19 had no symptoms at all.?
Moreover, according to a study conducted in Italy,
87.4% of COVID-19 patients who have improved
will continue to experience at least one persistent
symptom for up to 60 days.* Anxiety (28%), joint
pain (31.4%), chest pain (28%), depression (28.6%),
and blurred vision (17.1%) were the most common
post-COVID-19 effects. In contrast, anxiety
indicative of health disorders and mental conditions
is the most frequently reported symptom, with
post-COVID-19 prevalence rates ranging from
6.5% to 63%. Other common symptoms included
fatigue (77.7%), post-exertional malaise (72.2%),
and cognitive dysfunction (55.4%). Causes of post-
COVID-19 include damage to the immune system
(immunology) caused by viruses, nervous system
problems, and psychological factors are some of the
causes of post-COVID 19.°

Anxiety for every individual after COVID-19
who experiences moderate to severe symptoms.
Then the brain will instruct the nervous system
to produce a fight-or-flight response when
experiencing anxiety.® This is what can cause some of
the symptoms of severe anxiety, including dyspnea.
Adrenaline increases when there is anxiety and the
nervous system activates in response to danger or
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worry. The production of this hormone will cause
an increase in heart rate, which will cause breathing
to become fast and shallow to take in more oxygen,
blood sugar levels to spike, and senses to sharpen.
All these changes, occurring instantly, will give
them the energy they need to face danger or avoid it
quickly.” So researchers are interested in examining
how many post-COVID-19 patients experience
anxiety with dyspnea.

METHODS

This type of research used analytic observational with
a cross-sectional study. This research was conducted
in January 2023 online using Google Form, and
virtual interviews were conducted via Zoom
meeting. The population of this study consisted of
post-COVID-19 patients who live in Malang Raya.
Sampling in this study used a purposive sampling
technique based on predetermined inclusion and
exclusion criteria. 56 respondents obtained the
total sample. Data collection used the Hamilton
Rating Scale for Anxiety (HRS-A) questionnaire
to measure the level of anxiety, then followed by
measuring the level of dyspnea with the Borg Scale.
After that, data processing and analysis was carried
out using the Kolmogorov-Smirnov test and the
Spearman Rho correlation test using the SPSS 20
computer program.

Table 1. Characteristics of post-Corona-Virus disease (COVID-19)
patients
Characteristics n %
Gender
Male 29 52%
Female 27 48%
Anxiety Level
No Anxiety 21 37%
Mild Anxiety 12 21%
Moderate Anxiety 21 38%
Severe Anxiety 2 4%
Dyspnea Level
Not Congested 32 46%
Very Mild 2 4%
Mild 17 24%
Moderate 14 20%
Slight Weight 4 6%
Weight 0 0%
Very Heavy 0 0%
Very Severe (barely able to breathe) 0 0%
Bad 0 0%

Table 2. The relationship between anxiety level and dypsnea in post-

Corona-Vlrus disease (COVID-19) patients

Variable Frequency P-value r
Anxiety level 56 0.00 0.503
Dyspnea 56 0.00 0.503

RESULTS

The characteristics of the respondents observed in
this study were gender, anxiety level, and dyspnea.
Based on Table 1, it is known that most respondents
were male as much as 52%, the most dominant level
of anxiety experienced moderate anxiety as much
as 38%, anddyspnea at most did not experience
dyspnea as much as 46%.

Table 2 shows significant results p= 0.00 and r=
0.503, which means there is a relationship between
anxiety levels and dyspnea. In addition, the
relationship between anxiety levels and dyspnea is
quite strong with a value of 0.503.

DISCUSSION

One of the risk factors for post-COVID-19
syndrome is female gender. Differences in immune
responses between men and women, psychosocial
stress, and additional social tasks that women
have—such as working and caring for children—
can all be cited as explanations for this.® Anxiety
can impact the immune system by preventing
communication between the immune system and
the nervous, endocrine system. His five senses will
be able to recognize someone anxious, and this
information will be sent to the limbic region of the
brain’s central nervous system. a group of brain
regions, specifically below the cerebral cortex and
above the brainstem, that is involved in processing
emotion, memory, and behavior.’ Furthermore,
the adrenal glands, which are situated above the
kidneys, will receive psychosocial stimulation
after passing through the autonomic nervous
system. This stimulation will increase the hormone
adrenaline production, which will then enter the
bloodstream and affect heart palpitations, raised
blood pressure, increased stomach acid, and
uncontrollable emotions."

The X chromosome and sex hormones in women
can block some viral infections (SARS-CoV-2) that
are assisted by estrogen receptors and expression
of coronavirus receptors (ACE 2), which is high in
males." This results in the female immune system
being more resistant to infection than the male
immune system. B lymphocytes, Th2 lymphocytes,
neutrophils, macrophages, and natural killer
(NK) cells all have estrogen receptors. Estrogen
hormonepromotes B lymphocyte cell proliferation
and Th2 lymphocyte cell maturation, boosting the
adaptive immune system to manufacture antibodies.
Increased androgen hormone levels in men
promote cell division, Th1 lymphocyte production,
and T-cytotoxic cell activation. In regulating the
immune system, Thl lymphocyte cells and Th2
lymphocyte cells differ in that Thl cells secrete
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IEN, which can stimulate NK cell activation to lyse
infected cells. In contrast, Th2 cells secrete IL-4, IL-
5, and IL-13 cytokines, stimulating B lymphocyte
cell maturation and proliferation. Consequently,
Thl cells remove infections inside cells, and Th2
cells eradicate pathogens outside of cells.'

One of the hallmark signs of anxiety is dyspnea.
When they have difficulty breathing, they can also
become more agitated, which makes them feel
bad.”? Because anxiety triggers the self-protective
“fight or flight” response, any level of anxiety can
cause dyspnea. The amygdala, a structure deep in
the temporal lobe of the cerebral cortex that sits at
the brain’s core and is involved in identifying fear,
begins the fight or flight. The amygdala alerts the
hypothalamus when there is danger by sending
messages. The hypothalamus will then stimulate
the autonomic nervous system.' The sympathetic
and parasympathetic nervous systems make up
the autonomic nervous system. The sympathetic
nervous system controls the fight-or-flight response.
Meanwhile, the parasympathetic nervous system
is in charge of regulating the freezing reaction.
Which system applies when there is a hazard will
determine the outcome of the reaction that will
occur. The body will release adrenaline when the
autonomic nervous system is stimulated. This
hormone will be released when we are in danger,
changing our physiological state. As a result of the
body receiving less oxygen, this reaction can cause
chest tightness, rapid breathing, and dyspnea, which
forces the diaphragm, inner wall muscles, and lungs
to work harder to breathe.”® Sociocultural factors,
such as social distancing and physical distancing
during the COVID-19 era, can also cause anxiety
events in post-COVID-19 patients and exacerbate
their mental symptoms.'® Respiratory problems are
common in post-COVID-19 patients. Regardless
of the occurrence of acute respiratory symptoms or
the severity of theillness, dyspnea had a prevalence
of 4.6% five weeks after COVID-19 infection.
In addition, it takes a long time for survivors of
COVID-19 to regain lung function."” This is in
accordance with research by Crook et al. (2021),
who reported dyspnea in 43.4% of 143 patients 60
days after the start of COVID-19. Several processes
can spread to tissues and the bloodstream,
including persistent inflammation that produces
proinflammatory cytokines and reactive oxygen
pecies (ROS). This has resulted in widespread
damage, fibrotic changes in the lung tissue, and
pulmonary vascular thromboembolism."®

Everyone experiences anxiety at different levels,
influencing how they respond and handle stressful
situations.” Anxiety often arises in people in
uncomfortable situations.” There is much evidence
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that congenital abnormalities also accompany
individuals who die from COVID-19, so the danger
of contracting this virus will be even higher if there
is excessive anxiety because it can reduce the body’s
resistance.” This should be a concern for all levels
of society, especially those with a history of diseases
such as disorders of the cardiovascular system and
other diseases. Anxiety is a condition that causes a
person to feel uncomfortable and is accompanied by
fuzzy thoughts about helplessness and uncertainty
that comes from an unclear situation.*

CONCLUSIONS

This study concluded that there is a relationship
between the level of anxiety and dyspnea in post-
COVID-19 patients, so anxiety greatly affects
dyspnea. For future researchers, it is hoped that
they can pay more attention to how severe the
anxiety level disorder with dyspnea occurs in post-
COVID-19 patients.
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