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Follow-up evaluation of long COVID syndrome
in patients with SARS-CoV-2 infection
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ABSTRACT

Background: Long COVID, which refers to persistent symptoms following acute COVID-19, is being increasingly reported. However,
available data regarding its prevalence and characteristics are limited. This study was conducted to evaluate the occurrence and
presentation of long COVID in patients with COVID-19 who were followed up in outpatient, ward, or intensive care settings.

Methods: This study included patients who were diagnosed with COVID-19 at least four weeks prior to the start of the study. The patients
underwent symptom assessment at baseline and 1, 3, 6, and 12 months post-infection. Functional status was evaluated using the Post-
COVID-19 Functional Status (PCFS) Scale, and quality of life was assessed using the SF-36 Health Survey questionnaire.

Results: A total of 134 patients (71 males [54.2%]), with a mean age of 43.7 (15.3) years, participated in this study. The distribution of
patients across care settings was as follows: 51.1% outpatients, 35.9% in wards, and 13% in intensive care units (ICUs). Fatigue during
exertion was the most frequently reported long COVID symptom. Patients treated in ICUs experienced a higher burden of long COVID
symptoms than those treated in outpatient or ward settings. Furthermore, patients treated in ICUs and wards had a significantly poorer
quality of life and functional status than the outpatients.

Conclusions: Long COVID poses a significant ongoing health concern, particularly for patients who require intensive care during acute
COVID-19. Vigilant monitoring of long-term sequelae, particularly those that affect quality of life and functional status, is crucial for
individuals recovering from COVID-19.
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INTRODUCTION

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), which causes the novel coronavirus disease (COVID-19),
was first detected in China in December 2019. The virus rapidly
spread worldwide, causing a global pandemic, with several new
variants identified since the first case was reported’. Although
many patients with COVID-19 recover within 2-3 weeks, long-term
symptoms have been observed in some patients?. Accumulating
evidence from several studies is steadily increasing our knowledge
of the long-term effects of COVID-19. Data obtained during the
SARS epidemic in 2003 and the Middle East Respiratory Syndrome
epidemic in 2012, which were caused by other coronaviruses,
indicate that some patients with either disease exhibited long-term
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symptoms such as impaired pulmonary and physical functions,
decreased quality of life, and emotional stress after the acute
disease period. It has been proposed that patients with COVID-19
may experience long-term symptoms?. However, the number of
patients affected by late sequelae of acute COVID-19 remains
unknown. Persistent symptoms of COVID-19 are more common
in women, and the risk of having these symptoms is linearly
correlated with age. Notably, these long-term symptoms seem to
occur regardless of the initial severity of the infection and often
affect more than one organ system*.

There is no standardized terminology for the period after
acute COVID-19 in which clinical findings do not fully improve.
However, several names, such as long COVID, post-COVID-19,
and post-acute COVID-19, have been used in previous reports®.
Given that the absence of globally standardized terminologies and
clinical definitions poses difficulties in epidemiological reporting,
research, clinical management of affected patients, and treatment
development, an international panel was established under the
leadership of the World Health Organization (WHO) to clearly
define this post-COVID period and its associated symptoms. The
panel defined post-COVID-19 symptoms as those that occur
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in individuals with a history of probable or confirmed SARS-
CoV-2 infection, usually occurring three months after the onset
of COVID-19, with symptoms that cannot be explained by an
alternative diagnosis lasting for at least two months. Common
symptoms include fatigue, shortness of breath, and cognitive
dysfunction, which often impact daily functioning*.

Although knowledge of the long-term effects of COVID-19
has significantly increased worldwide, data from low- and
middle-income countries are limited®. In Turkey, where 17,004,713
COVID-19 cases have been confirmed, a high frequency of
long-term complications is expected’. This aim of this study was
to advance the understanding of COVID-19 by evaluating the
prevalence and characteristics of long COVID-19 syndrome in
patients who were diagnosed with COVID-19 and followed up in
outpatient clinics, hospital wards, or intensive care units (ICUs). In
addition, we aimed to assess the patients’ functional limitations
using the Post-COVID-19 Functional Status (PCFS) scale, which
has been validated for the Turkish population, and their quality of
life using the Short Form 36 (SF-36) Health Survey questionnaire.

METHODS

« Study population

A total of 131 patients who were diagnosed with COVID-19
through PCR testing of nasopharyngeal swab samples and
followed up at the Department of Infectious Diseases and Clinical
Microbiology of the Cukurova University Faculty of Medicine
between 2020 and 2021 were included in this study. We did not
routinely perform viral sequencing to identify SARS-CoV-2 variants.
However, all the patients included in this study were infected
between late 2020 and 2021, and the predominant variants in
Turkey during this period were the Alpha (B.1.1.7) and Delta
(B.1.617.2) variants®°.

Patients who expressed their willingness to participate in this
study at four weeks post-diagnosis were included for analysis.
Patients younger than 18 years; those unable to complete the study
forms due to dementia, learning disabilities, or other cognitive or
communication disorders; and patients who had COVID-19 for less
than four weeks were excluded from the study. Informed consent
was obtained from all patients who agreed to participate in the
study. This study was approved by the Cukurova University Faculty
of Medicine Clinical Research Ethics Committee (decision no: 24,
date: February 12, 2021).

A structured questionnaire was designed to collect information
on the patients’ current health status and persistent symptoms
during the post-COVID period. All eligible patients were contacted
for participation in this study. All the patients who were included
in the study were personally followed up by the first author
for one year. Patients who were able to visit the hospital were
invited to participate in in-person interviews. Those who could
not visit the hospital were required to complete questionnaires
administered via telephone calls. The interviews were conducted
by the first author to ensure consistency and reliability of data
collection. The questionnaire collected demographic data,
including age, sex, and the presence of comorbidities such as
diabetes mellitus, hypertension, cardiovascular disease, chronic
obstructive pulmonary disease, asthma, malignancy, chronic renal
failure, obesity, and HIV infection. The presence and nature of
long COVID symptoms were also assessed. Patients were grouped
and evaluated according to the level of care they required after

COVID-19 diagnosis: outpatient, ward, or ICU monitoring. length
of hospital stay was recorded for patients who required care in the
ward or ICU. Each patient underwent a comprehensive assessment
of the COVID-19 symptoms, including fever, weakness, fatigue
during exertion, cough, shortness of breath, myalgia, arthralgia,
palpitations, headache, sleep disturbance, forgetfulness, difficulty
concentrating, loss of appetite, loss of smell, loss of taste, diarrhea,
skin findings, and visual impairment. The patients were also
asked about any other complaints they had experienced. These
symptoms were assessed and recorded at the time of diagnosis and
atthe 1-, 3-, 6-, and 12-month follow-up timepoints. At the time of
the conceptualization and design of our study methodology (early
2021), no internationally standardized definition of Post-Acute
Sequelae of COVID-19 (PASC) had been established. Therefore, we
based our inclusion criteria on the prevailing clinical approach used
at the time, in which persistent symptoms experienced beyond
four weeks after acute infection were considered indicative of
post-COVID syndrome’. The PCFS scale was used for assessment
of functional status at 1, 3, 6, and 12 months post-diagnosis. The
SF-36 survey was administered to assess quality of life at the
same follow-up timepoints. Patient outcomes were documented
as recovery or death (exitus).

Post-COVID-19 Functional Status Scale

The PCFS scale, which was developed by Klok et al., is an
ordinal scale designed to assess functional recovery at four and
eight weeks after hospital discharge and functional sequelae at
six months. It comprises six grades ranging from 0 (no functional
limitations) to 5 (death). Grade D is assigned to patients who died.
Grade 1 and above indicate increasing degrees of symptoms, pain,
or anxiety. The PCFS scale classifies functional status limitations
as follows: grade 0, no functional limitation; grade 1, negligible
functional limitation; grade 2, mild functional limitation; grade
3, moderate functional limitation; grade 4, severe functional
limitation; and grade 5, Death™.

« Short Form 36 Health Survey

The SF-36 Health Survey is a generic quality-of-life instrument
that used for broad assessment of health status. It consists of 36
items and evaluates health status based on the following eight
subscales: physical function (10 items), social function (2 items),
role limitations due to physical function (4 items), role limitations
due to emotional problems (3 items), mental health (5 items),
energy/vitality (4 items), pain (2 items), and general perception
of health (5 items). Instead of providing a single total score, the
scale provides a total score for each subscale separately. The total
points range from 0 to 100, with 0 indicating poor health and 100
indicating good health™.

« Statistical analysis

Statistical analyses were performed using Statistical Package
for the Social Sciences (SPSS) version 25.0. Categorical variables
are summarized as frequencies and percentages or as means and
standard deviations (medians and minimum-maximum values)
as appropriate. Categorical variables were compared using the
chi-square and Fisher's exact tests. The Shapiro-Wilk test was used
to assess normality in the distribution of continuous variables,
whereas the Kruskal-Wallis test was used to compare non-
normally distributed continuous variables. A post hoc analysis was
conducted using Tamhane’s T2 test to identify differences between
specific groups. Statistical significance was set at p < 0.05.
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RESULTS

A total of 131 patients were included in this study. Of the 131
patients, 71 (54.2%) were male. The mean age of the patients
was 43.7 (15.3) years (median: 45; range: 18-83). Eighty-one
(61.8%) patients had comorbidities, and the most prevalent was
hypertension (23, 17.6%), followed by cardiovascular disease
(18, 13.7%) and diabetes mellitus (15, 11.5%). The mean age of
patients treated in the ICU was significantly higher than that of
patients treated in the general ward or as outpatients (p < 0.001).
The ICU and general ward groups had a higher proportion of male
patients and a higher prevalence of comorbidities such as diabetes
(p = 0.029), hypertension (p =0.028), and cardiovascular disease
(p <0.001) than the outpatient group (Table 1). Evaluation of patient
symptoms revealed that 99.2% of the patients experienced at least
one symptom at the time of diagnosis. This rate progressively
decreased to 87% at 1 month, 68.7% at 3 months, 55.6% at 6
months, and 48.9% at 12 months. In addition, evaluation of the
patients’ symptoms revealed distinct temporal patterns. At the
time of diagnosis, the most prevalent symptoms were weakness
and fatigue (86.3%), easy fatigue during exertion (70.2%), cough
(69.5%), and myalgia (71.0%). Easy fatigue during exertion (74.8%)
and weakness (56.5%) remained the most common complaints in
the first month post-COVID-19 diagnosis. Notably, easy fatigue
during exertion persisted as the primary symptom throughout the
follow-up period, affecting 50.4% of patients at 3 months, 38.2%
at 6 months, and 36.6% at 12 months. At the time of diagnosis,
the outpatients had a significantly lower frequency of fever
(p = 0.021) and dyspnea (p = 0.002) than those treated in the ward
or ICU. Conversely, outpatients exhibited a higher frequency of

TABLE 1: Baseline characteristics of the patient groups.

loss of smell (p <0.001) and loss of taste (p =0.010) than the other
patient groups. Analysis of COVID-19 symptoms at 1, 3, 6, and 12
months post-diagnosis revealed that patients initially treated in
ICUs experienced significantly higher rates of persistent symptoms
than those treated in general wards or as outpatients.

The detailed results are presented in Supplementary Table 1.
The distribution of patient PCFS scale scores across multiple
timepoints, including the pre-COVID-19 period, time of diagnosis,
and at 1, 3, 6, and 12 months post-diagnosis, are summarized in
Supplementary Table 2. Although 71.8% of the patients reported
no or negligible functional limitation (PCFS scores 0 or 1) in the
pre-COVID period, this percentage declined sharply to 14.6% one
month after diagnosis. Gradual improvement was observed at
the subsequent follow-up timepoints, with 44.2% reporting no or
minimal limitation at six months and 50% at 12 months. However,
complete recovery to the pre-COVID-19 functional status was not
achieved in all patients. The outpatient group showed significantly
higher frequencies of no functional limitation (grade 0) in the
pre-COVID period, at the time of diagnosis, and at 12 months
post-COVID (all p < 0.001) than those treated in the wards or ICUs.
In contrast, patients treated in wards or ICUs exhibited higher
rates of severe limitation (grade 4) at one month (p < 0.001) and
moderate-to-severe limitation (grades 3 and 4) at three months
post-diagnosis (p = 0.002) (Supplementary Table 2). Comparison
of the eight SF-36 subscale scores at 1 and 3 months post-
diagnosis to the normative data of the general Turkish population
revealed that the patients had significantly lower scores across all
domains. However, significant improvements in these scores were
observed at 6 and 12 months post-diagnosis (Figure 1). Analysis
of the SF-36 scale scores at one month post-diagnosis revealed

Total Outpatient (n=67) General ward (n=47) Intensive care unit (n=17)
p value®
n (%) n (%) n (%) n (%)
Sex
Female 60 (45.8) 44 (65.7) 14 (29.8) 2(11.8)
<0.001**
Male 71 (54.2) 23 (34.3) 33 (70.2) 15 (88.2)
Comorbidities 81 (61.8) 30 (44.8) 36 (76.6) 15 (88.2) <0.001**
Diabetes mellitus 15 (11.5) 3 (4.5 8(17.0) 4 (23.5) 0.029*
Hypertension 23 (17.6) 6 (9.0) 13 (27.7) 4 (23.5) 0.028*
Cardiovascular disease 18 (13.7) 3(4.5) 8 (17.0) 7 (41.2) <0.001**
COPD/Asthma 14 (10.7) 3 (4.5 5(10.6) 6 (35.3) 0.001**
Obesity 8 (6.1) 3 (4.5 3(64) 2(11.8) 0.531
Chronic renal failure 2 (1.5) 1(1.5) 12.1) - 0.828
HIV infection 15 (11.5) 13 (19.4) 1.1) 1(5.9) 0.013*
Outpatient (n=67) General ward (n=47) Intensive care unit (n=17)
p-value®
Mean (SD) Med (Min-Max) | Mean (SD) Med (Min-Max) | Mean (SD) Med (Min-Max)
43.7 (15.3) 36.4 (13.2) 489 (13.2) 58.0 (12.1)
Age <0.001**
45 (18-83) 31 (18-76) 51 (20-83) 57 (32-81)

*p-value <0.05, **p-value<0.001. Mean, average; SD: standard deviation; Med: median, Min: minimum; Max: Maximum; a: chi-square and fisher exact test, b: Kruskal

Wallis test.
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FIGURE 1: Comparison of the SF-36 subscale scores of the patients at 1, 3, 6, and 12 months post-COVID-19 diagnosis with the normal

values for the general Turkish population.

that patients initially treated in the ICU had significantly lower
scores in the physical function (p <0.001), physical role difficulty
(p =0.001), energy vitality (p =0.028), social functioning (p =0.001),
and general health perception (p <0.001) subscales than those
treated in general wards or as outpatients. The differences in
physical function (p =0.001), physical role difficulty (p =0.025),
and social functioning (p =0.031) persisted at 12 months, with the

ICU patients reporting lower scores. Delta values of the differences
between the scale scores recorded in the first and twelfth month
were calculated to assess changes in quality of life over time
(Table 2). The results demonstrated that patients in the ICU group
experienced greater improvements in physical function (p-value
=0.001), difficulties in emotional roles (p-value=0.049), and general
health perception (p-value <0.001) than the other groups.

TABLE 2: Differences (delta values) in the scale scores of the patient groups between the first and twelfth months post-diagnosis.

1t month 12t month Delta
Mean (SD) Mean (SD) (12t -1st)
Physical function
Outpatient (n=67) 77.2(24.1) 93.9(11.6) 17.1(21.5)
General ward (n=47) 63.7(30.7) 89.5(14.0) 24.9(26.5)
Intensive care unit (n=17) 25.6(37.3) 84.1(20.6) 58.5(35.6)
p-value <0.001** 0.001** 0.001**
Difficulties in physical roles
Outpatient (n=67) 44.8(44.1) 90.8(24.4) 46.2(42.7)
General ward (n=47) 30.3(41.7) 84.3(32.3) 52.9(48.9)
Intensive care unit (n=17) 5.88(24.3) 67.6(43.1) 61.8(45.2)
p-value 0.001** 0.025* 0.758
Continue...
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TABLE 2: Continuation.

1t month 12t month Delta
Mean (SD) Mean (SD) (12t -1%)
Difficulties in emotional roles
Outpatient (n=67) 44.8(44.0) 92.8(23.9) 46.7(48.2)
General ward (n=47) 51.1(49.1) 90.7(29.4) 36.4(52.4)
Intensive care unit (n=17) 23.5(43.7) 94.1(24.3) 70.6(46.9)
p-value 0.106 0.907 0.049*
Energy/vitality
Outpatient (n=67) 38.6(21.9) 63.8(16.3) 24.9(25.1)
General ward (n=47) 33.8(24.9) 63.1(15.7) 27.8(23.9)
Intensive care unit (n=17) 23.2(25.2) 64.1(9.7) 40.9(23.7)
p-value 0.028* 0.607 0.064
Mental health
Outpatient (n=67) 54.9(19.5) 68.2(13.8) 12.2(8.6)
General ward (n=47) 57.4(23.9) 69.8(11.5) 10.7(24.1)
Intensive care unit (n=17) 43.8(26.6) 68.2(11.1) 24.5(26.5)
p-value 0.121 0.877 0.060
Social functioning
Outpatient (n=67) 50.4(25.6) 83.3(18.1) 31.5(32.5)
General ward (n=47) 41.6(37.1) 78.2(19.1) 35.7(36.5)
Intensive care unit (n=17) 20.6(28.6) 72.8(13.4) 52.2(29.4)
p-value 0.001** 0.031* 0.061
Pain
Outpatient (n=67) 55.5(32.7) 91.9(14.8) 36.3(31.8)
General ward (n=47) 55.9(35.6) 88.1(22.5) 31.3(36.4)
Intensive care unit (n=17) 58.5(34.8) 95.3(13.4) 36.8(32.1)
p-value 0.968 0.245 0.335
General health perception
Outpatient (n=67) 57.5(21.1) 72.9(13.9) 14.3(18.1)
General ward (n=47) 48.4(17.5) 68.9(17.5) 19.9(18.1)
Intensive care unit (n=17) 33.5(19.2) 65.3(14.7) 31.8(17.0)
p-value <0.001** 0.078 <0.001**

*p-value<0.05, **p-value <0.001, Kruskal-Wallis test.

DISCUSSION

The results of this study demonstrated that the patients
with COVID-19 who were treated in hospital wards or ICUs
had a higher incidence of long COVID and experienced greater
impairment in quality of life and functional status than those
treated as outpatients. These findings contribute to the growing
body of evidence on the impact of persistent post-COVID-19
symptoms on patients’ well-being and daily functioning. Notably,

this is the first study on the assessment of quality of life using
the SF-36 Health Survey and functional status using the PCFS
scale in Turkish individuals with long COVID. COVID-19-related
symptoms are heterogeneous; similarly, a wide variety of post-
COVID-19 symptoms have been reported. In the present study,
87% of the patients had at least one symptom in the first month,
68.7% in the third month, 55.6% in the sixth month, and 48.9% in
the twelfth month. In an Italian study that included 143 patients
evaluated for persistent symptoms 60 days after discharge, only
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18 (12.6%) reported no COVID-19-related symptoms; 32% had
one or two symptoms, and 55% had three or more symptoms. The
most common symptoms reported by the patients were fatigue
(53.1%), shortness of breath (43.4%), arthralgia (27.3%) and chest
pain (21.7%)% A meta-analysis of 21 studies that included a total
of 47,910 patients with long COVID highlighted 55 long-term
symptoms associated with COVID-19. In the study, fatigue (58%),
headache (44%), attention deficit (27%), hair loss (25%), and
shortness of breath (24%) were the most common symptoms that
persisted after recovery from COVID-19%. In the present study,
the most common symptoms experienced by the patients in the
first month post-COVID-19 were fatigue during exertion (74.8%),
fatigue (56.5%), myalgia (34.4%), arthralgia (27.5%), and dyspnea
(26.7%). These five symptoms were the most prevalent during
the initial phase of recovery. Notably, fatigue, weakness, and
fatigue during exertion persisted as the most commonly reported
symptoms at the 3-, 6-, and 12-month follow-up timepoints.
Huang et al. and Peghin et al. reported the results of patient
evaluations at an average of six months after acute COVID-19.
Huang et al. evaluated 1733 patients with COVID-19 at an average
of six months from symptom onset and found that 76% of the
patients still experienced ongoing symptoms, with the symptom
rate being even higher among those with severe disease'. Peghin
et al. reported a prevalence of 40.2% for persistent COVID-19
symptoms in their 6-month follow-up study, which included 599
patients with COVID-19 ranging from asymptomatic to severe and
critical. The authors found that dyspnea, fatigue, and neurological
symptoms were significantly associated with the severe disease,
whereas the loss of taste, smell, and other sensory disorders were
significantly associated with mild iliness'. Consistent with previous
reports, patients in the present study were assessed at 1, 3, 6, and
12-months post-diagnosis.

Evaluation of symptoms at each follow-up timepoint showed
that symptoms such as fatigue during exertion, general weakness/
fatigue, dyspnea, sleep disturbance, forgetfulness, and palpitations
were significantly more prevalent in the ICU patient group than
in the outpatient and ward groups. Peghin et al. reported that
taste and smell disorders at diagnosis and at three months post-
diagnosis were significantly more common in the outpatient
group than in other groups (p <0.05)" One possible explanation
for these differences is the higher prevalence of comorbidities
such as diabetes, hypertension, and cardiovascular disease in
patients treated ICUs and wards. Previous studies have shown
that chronic conditions are associated with prolonged recovery
and an increased risk of post-COVID complications'®. COVID-19
has affected the short- and long-term quality of life of millions
of people worldwide. Quality of life, an important concept in
evaluating the impact of disease on an individual, can be affected
by a combination of psychological, social, emotional, physical,
and mental health factors'. The SF-36 test is widely used for
assessment of quality of life. The results of the present study
indicated that some of the SF-36 subscales were negatively
affected by COVID-19, with the seriously ill patients in the ICU
group having lower scores than those in the outpatient and ward
groups. This finding aligns with those of an observational cohort
study conducted in the United States, in which 62 patients who
recovered from COVID-19 were evaluated using the SF-36 scale.
The participants were categorized into mild, moderate, or severe
disease groups based on their oxygen requirements during the
acute phase of the disease. The patients were assessed using
the SF-36 scale at least 15 days after SARS-CoV-2 PCR positivity.

Analysis of their SF-36 subscale scores showed that the patients
with moderate and severe disease had significantly lower scores in
the physical function, role limitation due to physical health, energy/
vitality, social functionality, and general health subscales than
patients with mild disease. The results of the study emphasized
that severe and moderate COVID-19 have a greater impact on
quality of life than mild disease, particularly on physical function,
role limitations due to physical health, energy/fatigue, pain, social
function, and general health™. In another prospective observational
study that included 124 patients, health status was assessed at
the 3-month timepoint after COVID-19 diagnosis. Patients were
classified into mild, moderate, or critical disease groups, and their
health statuses were evaluated using both the SF-36 scale and the
Nijmegen Clinical Screening Instrument. The results revealed that
the patients with moderate to critical illness had significantly lower
scores across all SF-36 subscales, particularly in the functionality,
energy/fatigue, and general health subscales, than those with mild
disease™. In the present study, analysis of the patients’ SF-36 scale
scores at one month post-infection showed that patients in the
ICU group had significantly lower scores in the following subscales
than those in the outpatient and ward groups: physical function
(p <0.001), physical role difficulty (p=0.001), energy vitality
(p=0.028), social functionality (p=0.001), and general health
perception (p <0.001). This disparity persisted at the 12-month
follow-up, with the patients in the ICU group exhibiting lower
scores in the physical function (p =0.001), physical role difficulty
(p =0.025), and social functionality (p =0.031) subscales than the
other groups. These findings underscore the sustained effects of
severe COVID-19 on multiple aspects of health-related quality of
life. Notably, the SF-36 quality of life subscales scores obtained at
the first and third month follow-up timepoints in the present study
are lower than the normal values for the general Turkish population
2, This observation is consistent with the findings of the study by
Stefan et al., who reported that outpatients with symptoms that
lasted longer than four weeks had had lower physical and mental
health-related quality of life scores than the normal pre-pandemic
population values?'. Similarly, another observational cohort
study of 101 patients indicated that at six weeks post-discharge,
the participants exhibited significantly lower SF-36 scores in all
subscales (except pain) than the general healthy population®.

The PCFS scale is a quick and easy tool for identifying
individuals who have not fully recovered from COVID-19. The scale
focuses on limitations in daily life due to persistent symptoms of
COVID-19. In a French observational, single-center, prospective
study, 121 patients hospitalized for severe COVID-19 pneumonia
were assessed using the PCFS scale over a median period of 125
days. The results indicated that only 44 patients (36.4%) recovered
to their pre-COVID-19 functional status. Overall, 106 patients (88%)
had PCFS scale scores of 0, 1, or 2, indicating minimal to mild
functional limitations®. In another study, the PCFS scale was used
to evaluate 239 patients at the 3-month and 6-month follow-up
timepoints. The results demonstrated a significant improvement
in functional status over time, with patients exhibiting better
PCFS scores at 6 months than at 3 months®. In the present
study, assessment of the patients during the pre-COVID period
showed that 71.8% had a PCFS scale score of 0 or 1. However, this
percentage decreased to 44.2% at the 6-month follow-up and
increased slightly to 50% at 12 months. Although our findings
align with previous reports that showed an improvement in PCFS
scores over time, they also highlight that a substantial proportion
of patients do not fully regain their pre-COVID functional status.
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Furthermore, our results revealed that the number of patients
with a PCFS score of 0 at diagnosis and at the 12-month follow-
up was significantly higher in the outpatient group than in the
ICU and ward groups. Additionally, the frequency of PCFS grade
4 in the first month post-diagnosis was significantly lower in the
outpatient group (p <0.001) than in other groups. In contrast,
the frequency of grades 3 and 4 in the third month was lower the
outpatient group than in other groups (p =0.002). These findings
align with the results of a prospective cohort study conducted
by Taboada et al., in which the PFCS scale was used to evaluate
the functional status of 183 patients at 6 months post-discharge.
The results of the study demonstrated a higher incidence of
limitations in daily life (PCFS grades 2-4) in the ICU group patients
(56.4%) than in the ward group (17.9%) (p <0.001), highlighting
the greater functional impairment experienced by those who
required intensive care during the acute COVID-19 phase®. An
Egyptian study of 444 patients with COVID-19 who were treated
in outpatient, ward, and ICU settings and evaluated in the post-
COVID-19 period using the PCFS scale indicated that factors
such as female sex, older age, presence of comorbid conditions,
need for ICU admission, need for oxygen therapy, no history of
receiving a seasonal flu vaccine, and smoking status are associated
with higher PCFS scores. Notably, only 3% of the patients treated
in the ICU reported no functional limitations?. Our findings are
consistent with these observations, indicating higher PCFS scores
and a greater prevalence of functional limitations in the ICU group.
However, it is important to note that persistent functional and
quality-of-life impairments observed in patients treated in the
ICU may not be solely attributable to long COVID. Many of these
symptoms, including fatigue, dyspnea, and cognitive dysfunction,
are core features of Post-Intensive Care Syndrome (PICS), which
can affect survivors of any critical illness?.

Given the lack of a control group of patients without COVID-19
who are treated in the ICU, distinguishing between post-acute
sequelae of COVID-19 (PASC) and PICS in the present study was
challenging. Therefore, some of the observed long-term impairments
may have multifactorial origins. Nevertheless, a notable strength of this
study is the inclusion of outpatients, who are often underrepresented
in literature on PASC. Most previous studies were primarily focused
on hospitalized patients or patients treated in the ICU, leaving
a knowledge gap in understanding the long-term outcomes
of COVID-19 in patients with mild-to-moderate disease 6%,
Results of the assessment of functional status and quality of life in
outpatients in the present study provided valuable insights into this
underrepresented population and highlighted the importance of
long-term monitoring regardless of initial disease severity.

« Limitations

This study has several limitations. First, the sample sizes of
this patient groups, particularly the ICU group, were relatively
small. This may have reduced the statistical power of the
subgroup analyses and limited the generalizability of the results
to broader populations, particularly severely ill patients. Second,
we did not include a control group of critically ill patients without
COVID-19. This restricted our ability to differentiate between
the long-term effects of COVID-19 and those associated with
general critical illness or PICS, which is known to cause lasting
functional and psychological impairments. Third, the symptoms
were self-reported by patients during follow-up visits or telephone
interviews. Therefore, the possibility of recall bias, particularly for
symptoms assessed at the 6- and 12-month timepoints, cannot

be completely ruled out. Moreover, participation in the follow-up
assessments was voluntary. Therefore, it is possible that the patients
who experienced persistent symptoms were more motivated to
remain engaged in the study, which may have introduced a degree
of selection bias. Fourth, although several important variables,
such as age, sex, and comorbid conditions, were recorded and
compared, the lack of multivariate analyses limited our ability
to adjust for confounding factors that may have influenced the
associations observed between disease severity and long-term
outcomes. Finally, we lacked data on SARS-CoV-2 variants and
vaccination status, both of which are being increasingly recognized
as factors that affect the development and persistence of long-term
COVID symptoms. These limitations should be considered when
interpreting the conclusions drawn from our findings.

CONCLUSIONS

ICU admission for COVID-19 often involves invasive
interventions, such as mechanical ventilation, which may lead
to persistent respiratory and functional impairments. In this
study, assessment of functional impairment using the PCFS scale
indicated that functional limitations caused by COVID-19 are most
pronounced in the patients treated in the ICU. In addition, the
analyses demonstrated that although these symptoms tend to
improve over time, many persist even at the 12-month follow-up. In
this study, quality of life, assessed using the SF-36, was significantly
lower in the ICU patient group, especially in the physical
functioning, role limitations, social functioning, and general health
perception subscales. Although the patients treated as outpatients
or in general wards demonstrated substantial recovery between
the first and twelfth months, improvements in patients treated
in the ICU were more limited. These findings suggest that long-
term outcomes of COVID-19 may vary according to the initial care
settings. In addition, the results of this study highlight the need
for prolonged follow-up and targeted rehabilitation programs for
patients diagnosed with COVID-19, particularly those who require
intensive care. However, these conclusions should be interpreted
with caution in light of the limitations of this study, including
its sample size constraints, lack of multivariate analysis, and the
absence of data on vaccination status and virus variants.
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SUPLEMANTARY TABLE 1: Comparison of symptoms at the time of diagnosis at the first, third, sixth, and twelfth months post-diagnosis.

At diagnosis 1st month 3rd month 6th month 12th month
Diagnostic findings
n (%) n (%) n (%) n (%) n (%)
Fever
Outpatient (n=67) 30 (44.8) 1(1.5) - - -
General ward (n=47) 32 (68.1) 3(6.4) - - -
Intensive care unit (n=17) 12 (70.6) 1(5.9) - - -
p-value 0.021* 0.363
Weakness and fatigue
Outpatient (n=67) 54 (80.6) 31 (46.3) 23 (34.3) 16(23.9) 9 (13.4)
General ward (n=47) 45 (95.7) 29 (61.7) 18 (38.3) 10(21.3) 6(12.8)
Intensive care unit (n=17) 14 (82.4) 14 (82.4) 11 (64.7) 8 (47.1) 6 (35.3)
p-value 0.061 0.018* 0.071 0.099 0.067
Easy fatigue during exertion
Outpatient (n=67) 41 (61.2) 45 (67.2) 30 (44.8) 15 (22.4) 13 (19.4)
General ward (n=47) 37 (78.7) 38(80.9) 22 (46.8) 22 (46.8) 21 (44.7)
Intensive care unit (n=17) 14 (82.4) 15 (88.2) 14 (82.4) 13 (76.5) 14 (82.4)
p-value 0.066 0.100 0.018* <0.001** <0.001**
Cough
Outpatient (n=67) 41 (61.2) 15 (22.4) 4 (6.0 2 (3.0) 1(1.5)
General ward (n=47) 38 (80.9) 11 (23.4) 3(6.4) 3(6.4) 12.1)
Intensive care unit (n=17) 12 (70.6) 8 (47.1) 4 (23.5) 1(5.9) 1(5.9)
p-value 0.080 0.103 0.054 0.668 0.555
Dyspnea
Outpatient (n=67) 25(37.3) 12 (17.9) 3 (4.5) 1(1.5) -
General ward (n=47) 27 (57.4) 12 (25.5) 5(10.6) 4 (8.5) -
Intensive care unit (n=17) 14 (82.4) 11 (64.7) 6 (35.3) 3(17.6) 2(11.8)
p-value 0.002** <0.001** 0.001** 0.032* 0.001**
Myalgia
Outpatient (n=67) 49 (73.1) 21(31.3) 14 (20.9) 5(7.5) 4 (6.0)
General ward (n=47) 33(70.2) 18 (38.3) 7 (14.9) 6(12.8) 3(6.4)
Intensive care unit (n=17) 11 (64.7) 6 (35.3) 3(17.6) 3(17.6) 2(11.8)
p-value 0.783 0.741 0.715 0.405 0.691
Arthralgia
Outpatient (n=67) 41(61.2) 15 (22.4) 8(11.9) 2(3.0) 4 (6.0
General ward (n=47) 27 (57.4) 16 (34.0) 6(12.9) 4 (8.5) 5(10.6)
Intensive care unit (n=17) 8 (47.1) 5(29.4) 3(17.6) 3(17.6) -
p-value 0.571 0.383 0.821 0.088 0.304
Continue...
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Palpitation

Outpatient (n=67) 23 (34.3) 14 (20.9) 7(104) 2 (3.0 3 (4.5)
General ward (n=47) 13 (27.7) 7 (14.9) 4 (8.5) 6 (12.8) 4 (8.5)
Intensive care unit (n=17) 6 (35.3) 4 (23.5) 3(17.6) 2(11.8) 5(29.4)
p-value 0.720 0.639 0.577 0.121 0.006**
Headache

Outpatient (n=67) 41(61.2) 16 (23.9) 9(134) 2 (3.0 1(1.5)
General ward (n=47) 24 (51.1) 7 (14.9) 6 (12.8) 4 (8.5) 1.1
Intensive care unit (n=17) 7 (41.2) 2(11.8) 2(11.8) 1(5.9) 1(5.9)
p-value 0.266 0.346 0.982 0432 0.555

Sleep disturbances

Outpatient (n=67) 31(46.3) 13 (19.4) 8(11.9) 3 (4.5 -

General ward (n=47) 23 (48.9) 8 (17.0) 5(10.6) 5(10.6) 2 (4.3)
Intensive care unit (n=17) 10 (58.8) 10 (58.8) 4 (23.5) 7 (41.2) 1(5.9)
p-value 0.652 0.001** 0.374 <0.001** 0.186

Forgetfulness

Outpatient (n=67) 24 (35.8) 15 (22.4) 13 (19.4) 9(13.4) 2 (3.0
General ward (n=47) 16 (34.0) 9(19.1) 10 (21.3) 3(64) 3(6.4)
Intensive care unit (n=17) 8 (47.1) 8 (47.1) 6 (35.3) 6 (35.3) 1(5.9)
p-value 0.622 0.062 0.365 0.012* 0.668

Difficulty concentrating

Outpatient (n=67) 24 (35.8) 13 (19.4) 6 (9.0) 6 (9.0) 2 (3.0
General ward (n=47) 10 (21.3) 7 (14.9) 2(4.3) 2 (4.3) 2(4.3)
Intensive care unit (n=17) 5(29.4) 6 (35.3) 3(17.6) 2(11.8) -
p-value 0.247 0.194 0.227 0.512 0.682
Loss of appetite

Outpatient (n=67) 35 (52.2) 7(10.4) 3 (4.5) 4 (6.0) 1(1.5)
General ward (n=47) 31 (66.0) 8 (17.0) 2(4.3) - 2(4.3)
Intensive care unit (n=17) 11 (64.7) 5(29.4) 3(17.6) 1(5.9) 1(5.9)
p-value 0.297 0.139 0.103 0.234 0.538
Loss of smell

Outpatient (n=67) 51(76.1) 22 (32.8) 16 (23.9) 10 (14.9) 3(4.5)
General ward (n=47) 23 (48.9) 8 (17.0) 2(4.3) 1.1 -
Intensive care unit (n=17) 5(29.4) 2(11.8) 1(5.9) 1(5.9) -
p-value <0.001** 0.066 0.008** 0.058 0.231

Loss of taste

Outpatient (n=67) 46 (68.7) 15 (22.4) 9(134) 7(10.4) 2 (3.0
General ward (n=47) 25 (53.2) 8 (17.0) 2 (4.3) 1(2.1) -
Intensive care unit (n=17) 5(29.4) 1(5.9) 1(5.9) 1(5.9) -
p-value 0.010* 0.279 0.218 0.221 0.379

Continue...
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Diarrhea

Outpatient (n=67) 12 (17.9) 4 (6.0) - -
General ward (n=47) 13 (27.7) - 1.1 -
Intensive care unit (n=17) 3(17.6) - - -
p-value 0422 0.139 0.406

Skin-related symptoms

Outpatient (n=67) 6 (9.0) - - -
General ward (n=47) - - - -
Intensive care unit (n=17) - - - -
p-value 0.050

Vision problems

Outpatient (n=67) 3 (4.5) 1(1.5) 1(1.5) 1(1.5)
General ward (n=47) - - - -
Intensive care unit (n=17) - - - -
p-value 0.231 0.618 0.618 0.618

* p-value <0.05, **p-value <0.001, chi-square and Fisher’s exact test.
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SUPLEMANTARY TABLE 2: Summary of the PCFS scale scores of the patient groups.

Total Outpatient (n=67) | General ward (n=47) | Intensive care unit (n=17) B
n(%) n(%) n(%) n(%)

Pre-COVID-19 PCFS scale score

0 94 (71.8) 59 (88.1) 30 (63.8) 5 (29.4)

1 - - - -

2 34 (26) 8(11.9) 15 (31.9) 11 (64.7) <0.001**

3 3(2.2) - 2(4.3) 1(5.9)

4 - - -

PCFS scale score at the time of diagnosis

0 2 (1.5) 2(3.0) - -

1 10 (7.6) 8(11.9) 2(43) -

2 11(84) 10 (14.9) 1(2.1) - <0.001**

3 88 (67.2) 42 (62.7) 37 (78.7) 9 (52.9)

4 20 (15.3) 5(7.5) 7 (14.9) 8 (47.1)

PCFS scale score at 1 month post-diagnosis

0 15 (11.5) 7 (10.4) 7(14.9) 1(5.9

! 43.1) 4(6.0) - ]

2 17 (13) 11(16.4) 6(12.8) - <0.001**

3 85 (64.9) 44 (65.7) 32 (68.1) 9 (52.9)

4 10 (7.6) 1(1.5) 2(43) 7(41.2)

PCFS scale score at 3 months post-diagnosis

0 32 (24.6) 17 (25.8) 14 (29.8) 1(5.9

1 10 (7.7) 9 (13.6) 12.1) -

2 30 (23.1) 17 (25.8) 9(19.1) 4 (23.5) 0.003%*

3 55 (42.3) 23 (34.8) 22 (46.8) 10 (58.8)

4 2 (1.5) - - 2(11.8)

D 1(0.8) - 1(2.1) -

PCFS scale score at 6 months post-diagnosis

0 45 (34.9) 26 (40.0) 17 (36.2) 2(11.8)

1 12 (9.3) 9(13.8) 2(43) 1(5.9)

2 37 (28.7) 17 (26.2) 15 (31.9) 5(29.4) 0121

3 32 (24.8) 13 (20.0) 11(234) 8 (47.1)

4 2(1.6) - 122 1(5.9

D 1(0.8) - 1(2.1) -

PCFS scale score at 12 months post-diagnosis

0 54 (42.2) 36 (55.4) 16 (34.8) 2(11.8)

1 10 (7.8) 7(10.8) 2(43) 1(5.9)

2 42 (32.8) 16 (24.6) 18 (39.1) 8 (47.1)

3 19 (14.8) 6(9.2) 7(15.2) 6(35.3) 0.003%

4 - - - -

D 3(23) - 3(6.5) -

* p-value<0.05, **p-value<0.001. a: chi-square and Fisher’s exact test; PCFS: Post-COVID-19 Functional Status; D: PCFS Grade 5 (death). Included in the analysis.



