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ABSTRACT

INTRODUCTION  Previous studies have indicated that COVID-19 symptoms may persist for up to 12
months after recovery; however, data on this phenomenon are still limited.

0BJECTIVES The aim of this study was to assess the prevalence, the most common symptoms, and
the risk factors for development of post-COVID syndrome in hospitalized and nonhospitalized patients
during a 12-month follow-up after recovery from COVID-19.

PATIENTS AND METHODS  This longitudinal study was based on medical data collected at follow-up visits
at 3 and 12 months post-COVID-19. Sociodemographic data, chronic conditions, and the most common
clinical symptoms were assessed. A total of 643 patients were enrolled in the final analysis.

RESULTS A majority of the study group were women (63.1%), and the median age of the entire group
was 52 years (interquartile range [IQR], 43-63). After 12 months, a median of 65.7% (IQR, 62.1%—69.6%)
of the patients declared the presence of at least 1 clinical symptom of post-COVID syndrome. The most
common complaints were asthenia (median, 45.7% [IQR, 41.9%—-49.6%]) and neurocognitive symptoms
(median, 40% [IQR, 36%—40.1%]). In a multivariable analysis, female sex (odds ratio [OR], 1.49; P = 0.01)
and severe COVID-19 course (OR, 3.05; P <0.001) were associated with persistence of clinical symptoms
for up to 12 months after recovery.

concLusions  After 12 months, persistent symptoms were declared by 65.7% of the patients. The most
common symptoms 3 and 12 months after the infection were worse tolerance to exercise, fatigue, pal-
pitations, and memory or concentration problems. Women are at a higher risk of experiencing persistent
symptoms, and COVID-19 severity was a predictor of persistent post—-COVID-19 symptoms.

INTRODUCTION According to data from
the World Health Organization (WHO), by
January 2023, 672 million confirmed cases of
COVID-19 and 6.9 million of COVID-19-relat-
ed deaths had been reported worldwide." In Po-
land, the disease has affected over 6.4 million peo-
ple, and caused at least 125000 deaths.? Many
patients who contracted COVID-19 have fully

recovered; however, some people have experi-
enced persistent symptoms of variable intensi-
ty and duration.?

Available data show that around a quarter of
people who contracted COVID-19 experienced
persistent symptoms that lasted for at least 4
weeks, while 10%-20% of the patients expe-
rienced symptoms that lasted for more than
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WHAT'S NEW?

Post-COVID-19 syndrome is a condition that is not fully understood. Our work
is the largest Polish longitudinal study assessing the presence of symptoms
3 and 12 months after recovery from SARS-CoV-2 infection in hospitalized
patients and patients treated for COVID-19 at home. Our results indicate that
a significant percentage of patients have persistent symptoms in various or-
gans and systems 12 months after the infection. Treatment of post-COVID-19
complications should be handled by a multispecialty team. This study also
shows that the nonhospitalized patients may still experience symptoms 3 and
12 months after recovery from COVID-19, especially in the cases of a severe
course of the disease.

12 weeks."* A Polish observational study of
post—COVID-19 patients confirmed persistent
symptoms in over 30% of hospitalized and non-
hospitalized individuals.® In response to this, new
disease entities have been introduced in medi-
cine, namely long COVID and post-COVID-19
syndrome. According to the WHO definition,
symptoms of SARS-CoV-2 infection lasting for
more than 4 weeks are called long COVID, and
the post-COVID-19 syndrome is defined as a con-
stellation of long-term symptoms (lasting for
at least 2 months) that occur within 3 months
from the onset of COVID-19 and cannot be ex-
plained by another disease.” Post-COVID-19 syn-
drome can manifest in approximately 200 differ-
ent and overlapping symptoms, such as fatigue, as
well as sensory, neurologic, musculoskeletal, der-
matologic, respiratory, and cardiovascular symp-
toms.? Persistent ailments have a negative im-
pact on patient cognitive functions, daily func-
tioning, quality of life, and return to work, which,
in the future, may have serious economic conse-
quences for the society.*?

As the COVID-19 pandemic progresses, aware-
ness of the disease’s long-term effects grows
steadily.'? The literature data are inconclusive and
the range of reported symptoms varies from 10%
to 80% of patients.*5° Some authors suggest that
after 12 months of observation, as many as 77.1%
of patients report persistent symptoms, includ-
ing reduced physical tolerance (56.3%), fatigue
(53.1%), dyspnea (37.5%), concentration prob-
lems (39.6%), and sleep disturbances (26%). On
the other hand, in a 12-month follow-up study by
Comelli et al,'" persistent symptoms were found
in 91.7% of the respondents, with the most com-
mon being exercise dyspnea, fatigue, and gastro-
intestinal symptoms. Likewise, a recent system-
atic review and meta-analysis'? found that many
physical and mental health problems, as well as
problems with cognitive functions, persist for
atleast a year in a significant proportion of those
with confirmed COVID-19.

To date, little is known about risk factors for
long-term persistence of COVID-19 symptoms.
The studies conducted so far show that persistence
of long-term symptoms is often associated with
their exacerbation in an acute phase of the dis-
ease; however, long-term symptoms may affect
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patients with both mild and severe COVID-19,
and may occur in all age groups.'*'® A worrying
sign are the data collected over a 2-year follow-
-up, with one-third of mostly nonhospitalized
COVID-19 patients still experiencing persistent
symptoms after an acute infection, despite a rel-
atively mild disease course in the initial stage.!”
Therefore, the aim of this study was to assess
the prevalence, most common symptoms, and
risk factors for development of post-COVID-19
syndrome in hospitalized and nonhospitalized
COVID-19 patients during 12-month follow-up
after recovery from SARS-CoV-2 infection.

PATIENTS AND METHODS Research methodology
This is a longitudinal study based on the analysis
of data collected at face-to-face medical visits from
patients registered in the Polish STOP-COVID
registry (ClinicalTrials.gov: NCT05018052).
This registry includes patients with confirmed
COVID-19, followed by a physician to carefully
evaluate their health status after the disease. As
part of the study, each patient attended 3 medi-
cal appointments: during the infection, and 3 and
12 months after recovery.

The study inclusion criteria comprised con-
firmed diagnosis of COVID-19 (positive poly-
merase chain reaction test and/or antigen test
according to the European case definition of
COVID-19,'® age of at least 18 years, written con-
sent to participate in the study, and 2 follow-up
visits at 3 and 12 months after COVID-19.

Before taking part in the study, the patients re-
ceived comprehensive information on its objec-
tives and methodology, and gave their written in-
formed consent to participate. The study was con-
ducted according to the guidelines of the Declara-
tion of Helsinki and was approved by the Bioeth-
ics Committee of the Wroclaw Medical University,
Poland (232/2022).

At the medical visits, the patients provided
their sociodemographic data, including age and
sex. Anthropometric measurements (weight and
height) were used to calculate their body mass
index (BMI). In addition, the interview was sup-
plemented with information about chronic dis-
eases, such as hypertension, diabetes, hyperlip-
idemia, heart failure, asthma, and chronic ob-
structive pulmonary disease (COPD). At the first
visit, data on the place of isolation, clinical symp-
toms during COVID-19, and their duration were
collected. The patients were selected to partici-
pate in the study between March 13, 2020 and
May 15, 2021. None of the participants had been
vaccinated against COVID-19 before contracting
the disease.

Based on the above data, the patients were di-
vided into 5 groups. Group 0 included individ-
uals without clinical symptoms or with symp-
toms lasting up to 3 days; group 1 comprised pa-
tients treated at home with symptoms lasting up
to 7 days; group 2 were patients treated at home
with symptoms lasting from 7 to 14 days; group
3 incorporated patients treated at home with
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FIGURE 1

Study flowchart

symptoms lasting for at least 14 days and a fever
above 38 °C, dyspnea, and saturation below 94%
for at least 3 days, and group 4 included hospi-
talized patients.

At the follow-up visits at 3 and 12 months,
the patients completed health questionnaires.
They reported sustained clinical symptoms 3 and
12 months after the infection. Their ailments were
divided into 7 main groups: asthenia (fatigue,
worse tolerance to exercise), sensory symptoms
(changes in the sense of smell and/ or taste), der-
matologic symptoms (hair loss, persistent skin
changes after illness, excessive sweating), neu-
rocognitive symptoms (headache, impaired con-
centration and memory), musculoskeletal symp-
toms (arthralgia, myalgia), respiratory symptoms
(shortness of breath, persistent, chronic cough,
recurrent chest pain), and cardiovascular symp-
toms (palpitations/arrhythmias, anginal symp-
toms, venous thromboembolism, peripheral
edema, newly diagnosed arterial hypertension,
fainting / unconsciousness).

Categorization decisions were made based on
a previous study."
Statistical analysis Due to non-normal distri-
bution, the quantitative variables are present-
ed as medians with interquartile ranges (IQRs).
For qualitative variables, the results are pre-
sented as numbers (percentage). We estimat-
ed 95% CI for the occurrence of symptoms at 3
and 12 months postinfection using the bootstrap
method (1000 iterations). Multivariable logistic
regression analysis was used to assess the risk

factors for persistence of clinical symptoms af-
ter the acute phase of COVID-19 at 12 months.
The independent variables included age, sex,
BMI, chronic conditions such as hypertension,
diabetes, ischemic disease, asthma, and COPD,
presence of at least 1 chronic disease, and sever-
ity of COVID-19. Similar models were built for
the symptoms most common after 12 months,
that is, fatigue and neurologic symptoms. Sta-
tistica 13.0 package by StatSoft (Tulsa, Oklaho-
ma, United States) was used for calculations. All
tests assumed a statistical significance level of
P below 0.05.

RESULTS Description of the study group In total,
788 patients were invited for the follow-up visit
after 12 months, of whom 701 (88.9%) agreed to
participate. Due to missing data, the final anal-
ysis included 643 patients (91.7%). The study
flowchart is shown in FiGure 1. The study group
comprised mostly women (63.1%). Median age
of the participants was 52 years (IQR, 43-63).
As many as 67.3% of the patients suffered from
at least 1 chronic disease, with the most com-
mon being hypertension (39.3%), hyperlipid-
emia (20.5%), and asthma (10.6%). Home was
the most frequent place of isolation (83.7%).
One hundred and five (16.3%) patients were
hospitalized, of whom 88 were diagnosed with
pneumonia, and 1 patient was admitted to an in-
tensive care unit. A detailed patient character-
istics is presented in TABLE 1.

Clinical picture at 3 and 12 months postinfection
At 3 months after the infection, a high per-
centage of patients declared the presence of at
least 1 clinical symptom (median, 91.9% [IQR,
89.7%-93.9%]), and met the post-COVID-19
syndrome criteria. This percentage decreased
with the duration of follow-up, and reached
a median of 65.7% [IQR, 62%-69.6%] at the
12-month visit. The most common complaints
were related to excessive weakness (median,
45.7% [IQR, 41.9%-49.6%]). At the 12-month
follow-up visit, as many as 40% of patients (IQR,
36%-40.1%) reported persistent neurologic
symptoms, while 33.9% (IQR, 31.1%-37.9%)
reported symptoms related to the cardiovascular
system. Among individual symptoms, the most
common complaints at 3 and 12 months includ-
ed fatigue (69.2% vs 34.2%), worse tolerance of
exercise (62.1% vs 35.7%), palpitations (49.3%
vs 23.3%), and memory or concentration prob-
lems (44.8% vs 35.7%). Details are presented in
FIGURE 2 and TABLE 2. The extension of TABLE 2 is sum-
marized in Supplementary material, Table S1.

Risk factors of post-COVID-19 syndrome The mul-
tivariable model of logistic regression analysis
showed that female sex and COVID-19 severity
were related to the persistence of clinical symp-
toms up to 12 months after recovery. In the case
of fatigue and impaired exercise tolerance, se-
vere home course of the disease was the leading
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FIGURE 2  Prevalence of
individual clinical
symptoms at 3 and 12
months after COVID-19.
Whiskers indicate the
minimal and maximal
values, horizontal line
represents the
interquartile range, and
dot represents the
median.

TABLE 1

Characteristics of the study group, place of isolation, and severity of COVID-19

Variable Whole group Home isolation Hospitalization
(n = 643) (n = 538) (n = 105)
Sex Women 406 (63.1) 351 (65.2) 55 (52.4)
Men 237 (36.9) 187 (34.8) 50 (47.6)
Age, y 52 (43-63) 52 (43-61) 62 (51-66)
Weight, kg 80 (67-90.5) 78 (67-90) 83 (73-95)
Height, cm 168 (164-176) 168 (164-176) 170 (160-170)
BMI, kg/m? 27.3 (24.2-31.2) 26.7 (23.9-30.9) 29.2 (25.7-31.7)
Chronic diseases Hypertension 253 (39.3) 198 (36.8) 55 (52.4)
Diabetes 66 (10.3) 48 (8.9) 18(17.1)
Coronary artery disease 31(4.8) 24 (4.5) 7(6.7)
Hyperlipidemia 132 (20.5) 106 (19.7) 26 (24.8)
Asthma 68 (10.6) 55(10.2) 13(12.4)
COPD 1(1.7) 9(1.7) 2(1.9)
Any chronic disease 433 (67.3) 351 (65.2) 82 (78.1)
COVID-19 severity* 0 40 (6.3) 40 (7.4) -
1 188 (29.2) 188 (34.9) -
2 171 (26.6) 171 (31.9) -
3 139 (21.6) 139 (25.8) -
4 105 (16.3) - 105 (100)

Data are presented as number (percentage) or median (interquartile range).

a COVID-19 severity: 0 — patients without clinical symptoms or with symptoms lasting up to 3 days; 1 — patients
treated at home with symptoms lasting up to 7 days; 2 — patients treated at home with symptoms lasting from 7 to 14
days; 3 — patients treated at home with symptoms lasting at least 14 days and fever greater than 38 °C, dyspnea, and
saturation <94% for at least 3 days; 4 — hospitalized patients

Abbreviations: BMI; body mass index; COPD, chronic obstructive pulmonary disease
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risk factor. A similar situation was observed for
neurologic symptoms, where a severe course of
COVID-19 resulted in a 2-fold increase in the risk
of the symptom persistence. Hospitalization for

summary of the results of the logistic regression
analysis is presented in TABLE 3.

DISCUSSION We aimed to assess the most

COVID-19 did not increase the risk of develop-
ing long COVID, fatigue, or brain fog. A detailed
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common symptoms and risk factors for devel-
opment of post-COVID-19 syndrome in both



TABLE 2 Persistent clinical symptoms at 3 and 12 months after recovery from
CovID-19

Symptoms Presence of symptoms Presence of symptoms
at 3 months, % (95% Cl)2  at 12 months, % (95% Cl)

At least 1 symptom 91.9(89.7-93.9) 65.7 (62.1-69.6)
Asthenia 78.8 (75.7-81.9) 45.7 (41.9-49.6)

Sensory symptoms 13.1(10.4-15.4) 7.4 (5.6-9.8)
Dermatologic symptoms 49.1 (46.8-53.2) 29.7 (26.9-32.9)
Neurocognitive symptoms 49.1 (46.1-52.8) 40 (36-40.1)
Musculoskeletal symptoms ~ 25.5 (22.1-28.9) 17.4 (14.4-20.6)
Cardiovascular symptoms 60.1 (56.2-63.8) 33.9(31.1-37.9)
Respiratory symptoms 57.6 (53.9-61.5) 26.7 (23.3-30.3)

a Estimated 95% Cls calculated using the bootstrapping method

hospitalized and nonhospitalized patients dur-
ing 12-month follow-up after recovery from
SARS-CoV-2 infection. This is currently a hot
topic and one of the greatest health care chal-
lenges, as symptoms may persist for up to 12
months after the infection in 10% to 77% of pa-
tients, depending on the data source.®'"?? Qur
study covered the first 2 pandemic waves, and in-
cluded consecutive Polish patients unvaccinated
prior to SARS-CoV-2 infection. These were pa-
tients listed in the Polish STOP-COVID regis-
try. Of those, 91.9% reported at least 1 persis-
tent COVID-19-related symptom 3 months after
recovery, and this percentage dropped to 65.7%
at the 12-month visit.

This 2-step follow-up study allowed us to pin-
point any changes in the symptom frequency
over time. For each group of symptoms, their
persistence was clearly lower at 12 than at 3
months. The finding is in line with cohort stud-
ies by Pazukhina et al'® and Huang et al,?" where
a high rate of symptom prevalence observed at 6
months postinfection was reduced at 12-month
follow-up. We found the greatest decline in per-
sistence from 3rd to 12th month for asthenia, re-
spiratory, and cardiovascular symptoms, while
the symptom types with the lowest cessation rate
were sensory, musculoskeletal, and neurocog-
nitive symptoms.'? Insights into specific symp-
toms revealed that the 4 symptom types showing
the greatest decline were fatigue, worse tolerance
to exercise, palpitations, and chest pain. This was
in accordance with the analysis of the groups of
symptoms, with the exception of cardiovascular
symptoms (palpitations), which showed a sharp-
er decline than the respiratory symptoms (chest
pain) but overall a decrease in incidence was also
observed."® In contrast, the specific symptoms
with the lowest level of decrease were arthralgia,
venous thromboembolism, and fainting, which
represented the less common group of senso-
ry symptoms.'®?? Nevertheless, the presence of
arthralgia is representative of musculoskeletal
symptoms. The same results can be interpreted
from another perspective, namely identifying
the symptoms with the greatest percentage pro-
portion at 3 and 12 months after recovery. During

the first follow-up visit, asthenia, cardiovascular,
and respiratory symptoms were the most preva-
lent, and partly matched the specific symptoms,
that is, fatigue, worse tolerance to exercise, and
palpitations.’® There were no specific symptoms
that could confirm respiratory symptoms; instead,
we observed a high percentage of memory and
concentration problems belonging to the group of
neurocognitive symptoms. At the second follow-
-up visit, asthenia, neurocognitive, and cardio-
vascular symptoms seemed to reflect the specif-
ic symptoms of memory and concentration prob-
lems, worse tolerance to exercise, fatigue, and pal-
pitations.?® It is worth noting that only asthenia
retained its original prevalence in the general
groups of symptoms, encompassing the most of-
ten reported ailments.?' However, in the analysis
of specific symptoms, the prevalence of this group
was overtaken by neurocognitive symptoms, that
is, memory and concentration problems, suggest-
ing that frequently reported weakness is displaced
by neurologic ailments over the extended obser-
vation period.?" Weakness-related symptoms were
also found to be the most common manifesta-
tions in other studies,?*?° while a meta-analysis
by Ceban et al?® confirmed that fatigue and cogni-
tive impairment are the most debilitating symp-
toms of post-COVID-19 syndrome.

Moreover, this study evaluated the risk fac-
tors for developing post—-COVID-19 syndrome.
We found out that women were at a higher
risk of having persistent neurocognitive symp-
toms 12 months postinfection. Female sex
was identified as a risk factor associated with
both long COVID and post-COVID-19 syn-
drome.?®-?® Interestingly, a multicenter study
by Fernidndez-de-Las-Pefias et al?® revealed
that female sex is a risk factor for long-term
post-COVID-19 symptoms but not for COVID-19
symptoms. The presence of more persistent symp-
toms could partly depend on the fact that wom-
en are more likely to report their ailments®’; this
should not be neglected and requires further veri-
fication on a larger scale. Moreover, Rudroff et al*'
proposed psychophysiological factors (eg, stress,
anxiety, depression, pain) as features increas-
ing central factors (eg, inflammation), result-
ing in greater perception of post-COVID-19 fa-
tigue among women. Although other authors
showed no significant differences between men
and women with regard to specific chronic symp-
tom prevalence, the total number of women who
needed access to neurology health services de-
termined by Michelutti et al*> was higher than
that of men, suggesting higher prevalence of
neuro-long-COVID among women. Ultimate-
ly, Nehme et al*® hypothesized that chronifica-
tion of symptoms might be driven by neurologic
manifestations, which might increase with time.
This concurs with our observations of women
being at a higher risk of neurocognitive symp-
toms and post-COVID-19 syndrome, and the fact
that patients with moderate COVID-19 severity
(group 3) were at a greater risk of neurocognitive
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TABLE 3 Factors related to symptom persistence for up to 12 months after COVID-19 in a multivariable logistic regression model

Variable

Post—COVID-19 at 12 months

Fatigue

Neurocognitive symptoms

OR (95% Cl) Pvaluer R? OR (95% ClI) Pvaluer R? OR (95% CI) Pvaluer R?

Women 1.49(1.04-2.13) 0.03 0.06 1.26(0.89-1.77) 0.06 0.05 156(1.09-2.22) 0.01 0.07
Age, y 0.99 (0.97-1.01) 0.48 0.99(0.98-1.01) 0.92 1(0.98-1.01) 0.66
BMI, kg/m? 1.01(0.97-1.04) 0.73 1.01(0.98-1.04) 0.38 1(0.97-1.03) 0.95
Chronic Hypertension 1.18(0.75-1.88)  0.46 1.26 (0.89-1.76) 0.41 1.15(0.74-1.78)  0.53
diseases Diabetes 0.97 (0.53-1.79)  0.93 0.67(0.37-1.22) 0.19 0.95(0.53-1.72)  0.87

Coronary artery 1.42(0.61-4.22) 0.41 2.04(0.90-4.52) 0.08 1.62(0.74-3.55)  0.22

disease

Hyperlipidemia 1.03 (0.65-1.79)  0.89 1.03(0.67-1.59) 0.46 1.34(0.87-2.07)  0.18

Asthma 0.92 (0.51-1.66) 0.78 1.22(0.71-2.12) 0.46 1.19(0.69-2.06)  0.53

COoPD 5.65(0.5140.7) 0.13 1.8(0.49-6.56) 0.37 0.71(0.44-2.79)  0.68

Any chronic 1.06 (0.62-1.63) 0.99 0.86 (0.54-1.37) 0.52 0.71 (0.44-1.14)  0.15

disease
COVID-19 0 Ref. Ref. Ref. Ref. Ref. Ref.
severity® 1 1.38(0.68-2.8)  0.37 1.69(0.82-3.47) 0.15 1.27(0.61-2.66)  0.52

2 1.16 (0.57-2.38)  0.67 1.2(0.57-2.49) 0.63 1.51(0.98-3.16)  0.28

3 3.05(1.42-6.56) 0.004 2.76(1.31-5.84)  0.007 2.09(0.98-4.45)  0.048

4 1.45(0.67-3.12) 0.34 1.34(0.62-2.93) 0.46 1.26 (0.58-2.79)  0.56

a Multivariable logistic regression

b COVID-19 severity, see TABLE 1

Abbreviations: OR, odds ratio; R?, Nagelkerke RZ; others, see TABLE 1

symptoms than those without clinical symptoms,
with symptoms lasting up to 7 days, or those
hospitalized. The other results of our study also
indicate that greater severity of home-treated
COVID-19 was related to experiencing fatigue
and post-COVID-19 syndrome. Furthermore, as
compared with the group with the mildest disease
course, fatigue more frequently affected the pa-
tients who were treated at home, not hospital-
ized, and with symptoms lasting up to 7 days.
This suggests that a milder disease course can still
be associated with persistent fatigue. Previous-
ly, we revealed that the greatest disease severi-
ty was a predictor of chronic fatigue,'® and a sys-
tematic review by Joli et al* seems to confirm
this observation for post-COVID-19 syndrome
(potential risk factor for post-COVID-19 fatigue
was severe clinical status in the acute phase of
the infection). However, not all studies are con-
cordant. For example, Townsend et al*® found no
association between the severity of acute-phase
symptoms and prevalence of persistent fatigue
following COVID-19, which supports the need
for further research. In our study, the hospital-
ized patients were compared with those with-
out symptoms or with symptoms lasting for
up to 7 days, who showed comparable presence
of the post-COVID-19 symptoms at 12-month
follow-up. Similar research results were obtained
by scientists from Spain®® who checked differenc-
es in symptoms between hospitalized and non-
hospitalized patients in a cross-sectional study
with 2-year follow-up after an acute infection.
Our study has some limitations. First, we ana-
lyzed patients who self-referred to a health center
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due to persistent symptoms after recovery from
COVID-19, that is, not all types of COVID-19 sur-
vivors were included in the study, and the results
cannot be extrapolated to the general population.
Furthermore, not all chronic conditions have been
analyzed, and comorbidities, such as cancer or
chronic kidney disease, could have affected the pa-
tient condition. Data are also lacking on the use
of pharmacotherapy during the disease. During
the pandemic, physicians prescribed various an-
tibiotic therapies and antiviral medications. Even
if those were found not to improve the course
and severity of COVID-19,%%¢ it is possible that
their heterogeneous use had an impact on indi-
vidual patient outcomes. Moreover, the percent-
ages of declared symptoms are very high, because
our patients were evaluated for the clinical pic-
ture of the disease after 3 and 12 months; typ-
ically, symptomless individuals do not attend
follow-up visits. These symptoms were also sub-
jectively assessed, and objective measurements,
such as dedicated scales or clinical tests that as-
sess, for example, fatigue or neurocognitive symp-
toms, should be performed for clarity. It should
also be mentioned that some symptoms cannot
be categorized into just 1 of the subgroups, for
example, chest pain can be a respiratory, cardio-
vascular, or muscular symptom. In addition, we
used self-defined criteria to assess the severity
of COVID-19. We realize that the method for as-
sessing the severity of COVID-19 is not validat-
ed, however, it has been used in previous pub-
lications.'® Moreover, to the best of our knowl-
edge, there are no tools for assessing the sever-
ity of COVID-19 at home. Available scales use



laboratory results, which, due to the nature of
the study group, we do not have. In addition, at-
tention should be drawn to the limitations aris-
ing from the listing of inpatients. It should be re-
membered that, especially at the early stages of
the pandemic, the decision to hospitalize a pa-
tient depended rather on the epidemiologic sit-
uation than the patient clinical condition. Con-
sequently, hospitalizations without clinical indi-
cations were not uncommon. Therefore, the lack
of data on the course of hospitalization should
also be regarded as a methodological limitation
of the study. However, it should be noted that
this breakdown into hospitalized and nonhos-
pitalized patients is commonly used in observa-
tional studies worldwide.

Despite the aforementioned limitations,
the strengths of this study include its longitu-
dinal character with in-person clinical visits and
the follow-up data that allow for identification of
changes in symptom frequency over time.

To conclude, the most common symptoms
3 and 12 months after the infection are worse
tolerance to exercise, fatigue, palpitations, and
memory or concentration problems. Women are
at a higher risk of experiencing persistent symp-
toms after 12 months. The greatest COVID-19
severity in nonhospitalized patients was a pre-
dictor of post-COVID-19 syndrome, neurocog-
nitive symptoms, and fatigue; the latter can also
be associated with a milder course of the disease.
Additionally, a similar rate of post-COVID-19
symptoms was seen in the hospitalized and
nonhospitalized patients. Based on our results,
we conclude that post-COVID-19 syndrome is
a common challenge for every health care sys-
tem and that it potentially affects over 60% of
COVID-19 survivors. However, numerous in-
consistencies in research findings still need to
be resolved in further studies.
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