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1. Introduction
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ABSTRACT:

Background: Coronavirus disease 2019 (Covid-19) was first identified in December 2019 in
China and declared a pandemic in March 2020 by the World Health Organization (WHO).
Currently, the number of Covid-19 cases has decreased drastically. Some literature reports that
there are ongoing symptoms or sequelae in patients who have been infected with Covid-19. This
study aims to assess factors associated with the incidence of sequelae in those infected with
Covid-19 for 2 years.

Methods: This is a retrospective study. The samples in this study were patients infected with
COVID-19 who were hospitalized at Wahidin Sudirohusodo Hospital from January to August
2021, taken from medical records and interviewed by phone. The residual symptoms assessed in
this study were divided into 3 categories: respiratory, non-respiratory, and a combination of
respiratory and non-respiratory symptoms.

Results: A total of 200 post-covid-19 patients were involved in this study. There was a significant
relationship between age, smoking history, comorbidities, severity and Covid-19 vaccination
status on residual symptoms (p<0.05) in patients after being infected with Covid-19 during the
previous 2 years.

Conclusion: Based on this research, several factors were influenced, such as age, smoking
history, comorbidities, severity and Covid-19 vaccination status associated with sequelae
in post-Covid-19 patients.

These prolonged symptoms of Covid-19 are commonly

Coronavirus, or severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), is a virus that attacks the
respiratory system. The Corona Virus Disease 2019
(COVID-19) case first appeared in December 2019 in
China and was declared a pandemic in March 2020 by
the World Health Organization (WHO) (Baloch et al.,
2020). Since the availability of Covid-19 vaccination, the
number of transmission cases of Covid-19 has begun to
decline, the result is that in May 2023 WHO revoked the
pandemic status of Covid-19 (Flacco et al., 2022).

Even though the number of Covid-19 cases has
decreased drastically, some literature reports ongoing or
residual symptoms in patients infected with Covid-19.
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known as long Covid (Davis et al., 2023). Long covid is
a health problem that must be watched out for in several
cases of COVID-19 infection. Long covid is an
individuals who experience ongoing symptoms or
sequelae experienced after being infected with the
COVID-19 virus. In some infected individuals, recovery
is expected to improve at least four weeks after the initial
infection; however, if symptoms are still felt and persist
for 3 months or more, then the cause of long-term
COVID-19 in that individual can be evaluated.
(Raveendran et al., 2021)

Currently, the leading cause of long Covid is still unclear.
However, several studies have reported that the more
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severe the COVID-19 infection, the higher the risk of
long-term COVID-19 (Wong MCS et al.,, 2023). In
addition, other studies report that demographic
characteristics and risky lifestyles before being infected
with COVID-19 also contribute to the incidence of long-
term COVID-19 (Hu Y et al., 2023). This study aims to
assess factors associated with the incidence of sequelae
in those infected with Covid-19 for 2 years. The results
of this research will increase scientific insight into the
risk factors for long-term COVID-19.

2. Methods

This retrospective study aims to assess factors related to
residual symptoms in patients 2 years after being infected
with Covid-19. The samples in this study were patients
infected with Covid-19 who were hospitalized at
Wahidin Sudirohusodo Hospital in the period January-
August 2021. The sample inclusion criteria in this study
were patients aged 18 years and post-Covid-19 after 2
years. Patients confirmed to be immunocompromised or
immunocompromised or other infectious lung diseases
were excluded from this study.

Residual symptoms are assessed by conducting direct
telephone interviews with patients. The residual
symptoms assessed in this study were divided into three
categories: respiratory symptoms, such as shortness of
breath, cough, chest pain, and fatigue; non-respiratory
symptoms, such as joint pain, muscle pain, anosmia,
brain fog, headaches; insomnia; diarrhea; nausea;
stomach pain; loss of appetite; and anxiety. Combined
symptoms are assessed if the patient includes both
categories of symptoms (respiratory and non-
respiratory).

The factors assessed in this study were age, smoking
history, comorbidities, severity of Covid-19, and Covid-
19 vaccination status. The comorbidities identified in this
study were diabetes mellitus, hypertension, coronary
heart disease, kidney failure and malignancy. Apart from
that, the severity of Covid-19 is assessed according to
WHO criteria divided into severe and non-severe
degrees. The patient's vaccination status has received the
Covid-19 vaccine (any dose) before being diagnosed
with Covid-19.

All research data was collected and tabulated in
Microsoft Office Excel. Statistical analysis used
the Statistical Package for the Social Sciences
software (SPSS) version 27.0. The frequency and
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percentage of each categorical data and the numerical
data's mean, median, and standard deviation were
calculated. The statistical test used is the chi-square test.
The research results are presented in narrative form
equipped with tables. Patients were given verbal and
written informed consent before being included in the
research sample. The ethical recommendations have
been approved by the Hasanuddin University Faculty of
Medicine Ethics Commission
(No:715/UN4.6.4.5.31/PP36/2023)

3. Results

This research involved 200 post-covid-19 patients
hospitalized at Wahidin Sudirohusodo General Hospital,
Makassar, from January to August 2021. The
respondents of this study had agreed and were willing to
become research subjects, and then medical record data
was taken, and interviews were conducted directly. The
majority of the participants in this study were under 50
years old (79%), and most were female (61%). Post-
COVID-19 patients in this study were divided into two
groups based on the degree of severity, with severe
symptoms consisting of 22 samples and non-severe
symptoms consisting of 178 samples. Among the 22
samples in the severe category, there were 10 samples
with a critical degree that previously required ICU
treatment. Most of the patients in this study had received
the Covid-19 vaccine (73%). (Table 1)

All samples in this study were categorized based on the
degree of severity published by WHO, and most patients
with severe symptoms had never been vaccinated before
and had varying symptoms, including respiratory
symptoms, non-respiratory symptoms, or a combination
after hospitalization. Most post-COVID-19 patients in
this study had no symptoms/asymptomatic (64.5%).
However, 10% of the patients had respiratory symptoms,
16% complained of non-respiratory symptoms, and 9.5%
complained of combined symptoms. (Table 1) In the
research sample, it was also found that 2 patients with
critical symptoms previously had non-respiratory
symptoms after COVID-19, which were felt up to 2 years
after being infected with COVID-19. This can be
categorized as a symptom of sequelae caused by
infection with the Sars-CoV-2 virus.

Another characteristic assessed in this study was
smoking status. Of the 200 patients in this study, only 12
(6%) were smokers, while 94% were non-smokers. Apart
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from that, the most common comorbid history of patients
in this study was diabetes mellitus in 8 patients (4%),
then hypertension in 7 patients (3.5%), obesity in 5
patients (2.5%), coronary heart disease in 4 patients
(2%), and one patient had bronchial asthma and
hypothyroidism. (Table 1)

The relationship between age and residual symptoms of
post-COVID-19 patients was assessed (can be seen in
Table 2). Of the 129 post-Covid-19 patients who had no
symptoms, 109 patients (84.4%) were <50 years old,
while the other 20 patients (15.6%) who survived were
>50 years old. Meanwhile, of the 20 post-covid-
19 patients who experienced respiratory symptoms, 16
patients (80%) were <50 years old and 4 other patients
(20%) were >50 years old. Furthermore, of the 32 post-
covid patients who experienced non-respiratory
symptoms, it was recorded that 22 patients (68.75%)
were aged <50 years, and 10 other patients (31.25%)
were aged >50 years. Meanwhile, of the 19 post-covid
patients who experienced combination symptoms, 11
patients (57.9%) were aged <50 years, and 8 other
patients (42.1%) were aged >50 years. The results
of Chi-Square statistical analysis obtained a value of p =
0.023 (p=0.023<0=0.05). This shows a relationship
between age and clinical symptoms of Covid-19
survivors. (Table 2)

Furthermore, the relationship between smoking history
and post-Covid-19 residual symptoms. Of the 129
asymptomatic post-covid-19 patients, only 1 patient
(0.8%) was a smoker. Meanwhile, of the 20 post-Covid-
19 patients who experienced respiratory
symptoms, 4 patients (20%) were smokers. Furthermore,
of the 32 post-Covid-19 patients who experienced non-
respiratory symptoms, 6 of them (18.8%) were smokers.
In addition, of the 19 post-Covid-19 patients who
experienced a combination of symptoms, 1 patient was a
smoker (5.3%). The results of the Chi-Square statistical
analysis obtained a p <0.001. This means that there is a
relationship between smoking history and the clinical
symptoms of Covid-19 survivors. (Table 3)

124 asymptomatic post-Covid-19 patients (96.1%) had
no history of comorbid diseases and the
remaining 5 patients (3.9%) had a history of comorbid
diseases. Furthermore, there were 11 post-Covid-19
patients (55%) who had residual respiratory symptoms
and had a history of comorbid diseases. Then, 13 post-
Covid-19 patients (40.6%) had non-respiratory sequelae
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and had a history of comorbid diseases. In addition, 11
post-covid-19 patients (57.9%) who experienced
combination sequelae also had a history of comorbid
diseases. The Chi-Square statistical analysis results show
a significant relationship between the presence of
comorbidities in Covid-19 patients and the residual
symptoms felt by post-Covid-19 patients (p<0.001).
(Table 4)

A significant relationship was also found between
Covid-19 and post-Covid-19 sequelae severity. Only 3 of
the 129 patients (2.3%) who were asymptomatic
previously had severe Covid-19. Meanwhile, of patients
with residual respiratory symptoms, 20% had previously
suffered from severe symptoms. Of the patients who
currently have non-respiratory sequelae, 18.8% of them
had previous severe disease. Meanwhile, of patients who
currently have combination residual symptoms, 36.8% of
them suffer from severe degrees of Covid-19. The results
of the Chi-Square statistical analysis also obtained a p-
value < 0.001, which means there is a relationship
between the degree of severity and the clinical symptoms
of Covid-19 survivors. (Table 5)

This study's results also report a significant relationship
between vaccination status and the residual symptoms
of post-covid-19 patients. Of the patients with no
symptoms, 94.6% have a history of the Covid-19
vaccine. Meanwhile, of patients experiencing residual
respiratory symptoms, 60% have not been vaccinated
against Covid-19. Of patients experiencing non-
respiratory sequelae, 62.5% have not been vaccinated
against Covid-19. The Chi-Square statistical analysis
results show a relationship between vaccination status
and residual symptoms in post-covid-19 patients
(p<0.001). (Table 6)

4. Discussion

The research results show that post-COVID-19 patients
aged >50 years experience more sequelae. This study's
results align with a study from Ganie (2021), which
shows a relationship between advanced age and exposure
to COVID-19 infection due to a decrease in the immune
system's ability (Ganie SMF, 2021). Age > 50 years is
the age that can be classified as menopause for women
or changes in the immune system as a result of ageing
factors. The very complex immune system functions to
maintain body balance. Research by Widyastuti (2020)
found that the elderly population is easily exposed to
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complications from clinical manifestations of COVID-
19 caused by immune system dysfunction (Widyastuti
W, 2021). Older age is the leading risk factor for acute
infections and the risk of long-term COVID-19.
Considering that older patients tend to have pre-existing
immunosensence conditions, which lead to more severe
acute responses, the increased risk of long-term COVID-
19 with advanced age is a secondary effect. Reduced
mucociliary clearance due to decreased number and
activity of cilia in the upper respiratory tract in old age
can also reduce the ability of the respiratory system to
neutralize viral infections (Hastie et al., 2023).

The results of statistical tests carried out also found a
relationship between smoking history and the residual
symptoms of post-COVID-19 patients. Berlin research
(2020) found that smokers with Covid-19 infection had
1.4 times more severe symptoms and a 2.4 times higher
risk. They died compared to non-smokers (Berlin | et al.,
2020). In addition, the research results of Liu et al. (2020)
also found in his research that only 3% of Covid-
19 patients with a history of smoking improved (Liu W
etal., 2020). Other research explains that ACE-2 receptor
expression is upregulated in human lung tissue samples
taken from active smokers, most likely mediated by the
o subtype -7 of the nicotinic acetylcholine receptor
(Smith JC et al., 2020).

Comorbidities are accompanying diseases that have
developed over a long period, such as diabetes mellitus,
hypertension, coronary heart disease, malignancy, heart
failure and kidney failure, as written in the medical
record. The statistical analysis results show a relationship
between comorbid diseases and residual symptoms in
post-COVID-19 patients. Based on the results of this
study, it was found that diabetes mellitus is the most
common comorbid disease suffered by post-Covid-19
patients. Diabetes mellitus is a form of low-grade
inflammation that contributes to the severity of clinical
symptoms faced by Covid-19 patients. Diabetes mellitus
sufferers tend to be susceptible to infection because the
ability of phagocytic cells is disrupted or reduced. An
analytical study shows that diabetes mellitus patients
have an increase in ACE-2 receptors, so this condition
can increase the risk or worsen COVID-19 infection
(Rao S et al., 2020). This study's findings align with the
findings of Karya et al. (2021), who found a relationship
between comorbid diseases and the clinical grade
of COVID-19 (Karya KWS et al., 2021).
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The degree of severity in this study is based on WHO
criteria and is divided into severe and non-severe
symptoms. This study's results show a relationship
between the degree of severity and residual symptoms in
post-Covid-19 patients. These results align with the
study of (Igbal et al., 2021), who reported a relationship
between the severity of symptoms and the sequelae post-
covid-19. The residual symptoms stated by Igbal et al.
(2021) were the same as the residual symptoms found in
this study from post-covid-19 patients with severe
degrees of severity, namely joint pain, chest pain,
discomfort and anxiety (Igbal et al., 2021). In this
study, 2 patients with critical (severe) symptoms were
also found who had non-respiratory sequelae that were
felt for 2 years. These two patients both had symptoms
of sequelae with neuromuscular disorders, namely one
patient felt difficulty concentrating (brain fog), and one
patient was found to have nervous disorders in the form
of difficulty walking normally like before being infected
with Covid-19. Neuropathology ~ occurs  in Covid-
19 infection namely mechanisms due to microvascular
thrombus, systemic inflammation, neurotoxicity due to
viruses. Clinical conditions such as autonomic nervous
disorders, limited physical activity, and post-traumatic
stress disorder can contribute to the emergence of brain
fog symptoms in patients post Covid-19 infection
(Cysique LA et al., 2022).

This study's results also show a relationship between
vaccination status and residual symptoms in post-covid-
19 patients. Vaccination is one of the efforts to reduce
the risk of transmission. The vaccine against COVID-19
is important to prevent and control the transmission of
COVID-19 infection  (Jeskowiak I et al,
2021).The COVID-19 vaccine is useful for protecting
the body from falling ill from COVID-19 by generating
or stimulating specific immunity in the body. This
process causes the vaccine to reduce the viral load during
infection, thereby suppressing further transmission. This
reduction in viral load suggests a lower potential for
transmission, which further contributes to the vaccine's
effect on the virus's spread (Levine-Tiefenbrun M et al,
2021). The study found that most post-covid-19 patients
who had been vaccinated while being treated did not
show residual symptoms during recovery.

On the other hand, post-Covid-19 patients who had not
been vaccinated while being treated experienced residual
symptoms. This research's findings align with findings
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from Kornelis (2022), which found a relationship
between vaccination status and residual symptoms
in post-covid - 19 patients. The difference
between Kornelis (2022) research and this research is in
the research subjects where Kornelis (2022) uses health
workers as Temporary research subjects in this study
used post-hospitalization patients (Kornelis A, nd)
Apart from the results of this study, there are several
limitations of this study, the case control study design
causes the possibility of recall bias due to the different
memory abilities of each subject. Additionally, clinical
symptoms are subjective and there may be differences
and misperceptions. However, this study provides new
insights regarding factors related to residual symptoms
in patients 2 years after being infected with Covid-19.

5. Conclusion

The results of this study found that age, smoking history,
comorbidities, severity, and history of Covid-19
vaccination had a significant relation with the incidence
of sequelae in post-Covid-19 patients after 2 years.
Particularly can be a basis for paying more attention to
Covid-19 patients who are elderly, have a history of
smoking and comorbidities, and have no history of
previous vaccination.
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Table 1. Characteristics of research subjects.

Characteristics

Frequency (%)

Age
<50 years old
>50 years old

Gender
Male
Female

Degree of severity
Severe
Non-severe

Covid vaccination status
Not vaccinated yet
Vaccinated

Post-covid-19 symptoms
Respiratory symptoms
Non-respiratory symptoms
Combination

No symptoms

Smoking status
Smoker
Non smoker

Comorbidities
Diabetes Mellitus
Coronary heart disease
Hypertension

Obesity

Bronchial asthma
Hypothyroid

158 (79,0%)
42 (21,0%)

78 (39,0%)
122 (61,0%)

22 (11,0%)
178 (89,0%)

54 (27,0%)
146 (73,0%)

20 (10,0%)
32 (16,0%)
19 (9,5%)
129 (64,5%)

12 (6,0%)
188 (94%)

8 (4,0%)
4 (2,0%)
7 (3,5%)
5 (2,5%)
1 (0,5%)
1 (0,5%)

Table 2 Relationship between Age and Residual Symptoms in Post-Covid-19 Patients.
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Age
Symptoms Total p-value
<50 years old >50 years old
No symptoms 109 (84.4%) 20 (15.6%) 129
Respiratory symptoms 16 (80.0%) 4 (20.0%) 20
0.023
Non-respiratory symptoms 22 (68.75%) 10 (31.25%) 32
Combination 11 (57.9%) 8 (42.1%) 19

Table 3. Relationship between Smoking status and Residual Symptoms in Post-Covid-19 Patients.

Smoking status

Symptoms Total p-value
Non smoker Smoker
No symptoms 128 (99.2%) 1 (0.8%) 129
Respiratory symptoms 16 (80%) 4 (20%) 20
<0.001
Non-respiratory symptoms 26 (81.2%) 6 (18.8%) 32
Combination 18 (94.7%) 1 (5.3%) 19

Table 4. Relationship between comorbidities and Residual Symptoms in Post-Covid-19 Patients.

Comorbidities

Symptoms Total p-value
No Yes
No symptoms 124 (96.1%) 5 (3.9%) 129
Respiratory symptoms 9 (45%) 11 (55%) 20
<0.001
Non-respiratory symptoms 19 (59.4%) 13 (40.6%) 32
Combination 8 (42.1%) 11 (57.9%) 19

Table 5. Relationship between degree of severity and Residual Symptoms in Post-Covid-19 Patients.

Degree of Severity
Symptoms Total p-value
Non-severe Severe
No symptoms 126 (97.7%) 3 (2.3%) 129
Respiratory symptoms 16 (80%) 4 (20%) 20
<0.001
Non-respiratory symptoms 26 (81.2%) 6 (18.8%) 32
Combination 12 (63.2%) 7 (36.8%) 19

Table 6. Relationship between Vaccination status and Residual Symptoms in Post-Covid-19 Patients.
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Vaccination status

Symptoms Total p-value
Vaccinated Not vaccinated yet
No symptoms 122 (94.6%) 7 (5.4%) 129
Respiratory symptoms 8 (40%) 12 (60%) 20
<0.001
Non-respiratory symptoms 12 (37.5%) 20 (62.5%) 32
Combination 4 (21.1%) 15 (78.9%) 19
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