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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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articles. Tables and graphs must be headed.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Post-COVID syndrome remains a major global
health issue, affecting physical performance and quality of
life. This study aimed to evaluate functional status and health-
related quality of life (HRQoL) among COVID-19 survivors in
Kazakhstan.

Methods: A cross-sectional study was conducted at Semey
Medical University from April to December 2024, including
209 patients with persistent symptoms at least one month after
infection or hospital discharge. Clinical evaluation included the
six-minute walk test (6 MWT), Fatigue Severity Scale (FSYS),
Medical Research Council (MRC) Dyspnea Scale, and Post-
COVID-19 Functional Status (PCFS). Results were compared
between hospitalized (n = 194) and non-hospitalized (n = 33)
patients.

Results: Sociodemographic characteristics did not differ
significantly between groups. Non-hospitalized patients had
higher GOMWT distances (519.3 = 72.3 m vs. 435.0 £ 109.3 m, p
< 0.001), while hospitalized patients showed greater functional
limitations (PCFS 2.7 £ 0.6 vs. 2.32 £ 0.93, p <0.001). Dyspnea
and fatigue severity were similar in both groups, though
hospitalized patients demonstrated an age-related increase in
fatigue (p = 0.0238).

Conclusion: Hospitalization was linked to impaired functional
outcomes, yet persistent fatigue and dyspnea affected all
patients, underscoring the need for comprehensive rehabilitation
strategies for COVID-19 survivors in Kazakhstan.

Key words. Post-COVID syndrome, long COVID, functional
status, HRQoL.

Introduction.

The 2019 coronavirus disease (COVID-19) pandemic, caused
by the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) virus, has become one of the most significant global
health emergencies in recent years. The disease is characterized
by damage to various body systems, but the respiratory system
is most affected [1]. In mild cases of COVID-19, the most
common symptoms are anosmia, ageusia, cough, fever, and
muscle fatigue [2]. In severe cases, shortness of breath and/or
hypoxemia can progress rapidly, leading to the development
of acute respiratory distress syndrome, resistant metabolic
acidosis, coagulation disorders, and renal dysfunction, which
often causes severe complications, primarily in the lungs, as
well as multiple organ failure and death [3].

The British National Institute for Health and Care Excellence
(NICE) provides the following timeframe: the current
symptomatic form of COVID-19 is the presence of signs
and symptoms of the disease that persist for the first 4 weeks
after the acute phase [4]. Studies have shown that 6 months
after discharge, approximately 30% of patients continue to
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experience symptoms, and within 12 months, 49% continue to
experience symptoms, with fatigue and muscle weakness, as
well as anxiety and depression, remaining the most common [5].
In addition, 70% of patients with confirmed COVID-19 show
signs of impaired function in one or more organs four months
after the onset of symptoms [6]. Post-COVID syndrome leads
to a decrease in physical abilities, increased shortness of breath
and fatigue, and some of the symptoms may be due to physical
detraining and decreased exercise tolerance, which contributes
to prolonged physical inactivity, decreased physical activity,
severe functional limitations, and a decline in quality of life [7].

COVID-19, both in its acute and long-term phases, is often
accompanied by a decline in quality of life due to persistent
chronic fatigue—a symptom similar to chronic fatigue syndrome
and associated with damage to various organs (heart, lungs,
kidneys), deterioration of physical fitness, and reduced exercise
tolerance [8]. Various studies note that 612 months after the
acute phase of COVID-19, many patients continue to experience
a decline in quality of life, encompassing physical, emotional,
and social aspects, which is associated with a deterioration in
functional status, exercise tolerance, fatigue, and limitations in
daily activities [9].

Given the high incidence and continuing likelihood of new
waves of infection, as well as the growing number of people
with long-term effects, studying the functional status and quality
of life of patients who have had COVID-19 is an important
scientific and practical task. The results of such studies
enable the development of effective medical rehabilitation
and complication prevention programs, contributing to the
restoration of working capacity and improved health prognosis.

Materials and Methods.

Study design: This prospective study (cross-sectional
observational study) was conducted at the University Hospital
NAO “MUS” (Semey Medical University, Non-Profit Joint-
Stock Company (NCJSC) of Semey, Kazakhstan with the
participation of patients with persistent symptoms approximately
one month after COVID-19 infection or discharge from the
hospital. All patients underwent clinical evaluation, physical
examination, and assessment of functional status and quality of
life using specialized tools.

A total of 223 patients with post-COVID-19 symptoms
were examined upon admission to the outpatient Pulmonary
Rehabilitation Program (PRP). Of these, three patients had
musculoskeletal trauma, and eleven patients had clinically
unstable conditions that made it impossible for them to perform
the activities, so they were excluded from the sample, leaving
209 patients. For the purpose of analyzing and comparing the
results, the population involved in this study was divided into
two groups.
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Ethical aspects:

Before starting the study, all documents, including the research
protocol and data collection questionnaires, underwent expert
review and received positive approval from the Local Ethics
Commission of the NJSC Semey Medical University, Minutes
of Meeting No. 2 of 12.12.2023. Patients were included in the
study only after they received full information about it and gave
written voluntary consent to participate.

Selection of participants:

The difference in sample size between the hospitalized and non-
hospitalized groups reflects the real-world recruitment process
in the post-COVID rehabilitation program. Most participants
were referred after hospitalization due to persistent symptoms,
whereas the number of non-hospitalized individuals was limited
because recruitment relied on voluntary outpatient participation.
Data were collected consecutively between April and December
2024 at Semey Medical University. This approach ensured the
inclusion of all eligible patients presenting during the study
period, providing a representative cross-sectional snapshot of
post-COVID-19 functional outcomes in the region.

Inclusion criteria:

The study included adult patients of both sexes aged 18 to 75
years who had persistent symptoms or sequelae of COVID-19
infection confirmed by polymerase chain reaction or serological
testing. Participation in the rehabilitation program was voluntary
and required signed informed consent. Selection was made from
among patients who were in a clinically stable condition.

Exclusion criteria:

Patients with clinically unstable conditions, including
decompensated chronic heart failure, fever, severe hypertension,
or acute rheumatoid arthritis, were excluded from the study. Also
excluded were individuals with mental and/or psychological
disorders that impeded adequate understanding of the study
conditions, with musculoskeletal disorders that limited physical
activity, and with cancer. In addition, patients who were unable
to perform the required functional tests were excluded.

Study limitations.

This study has several limitations that should be considered
when interpreting the findings.

Cross-sectional study design: As a cross-sectional analysis,
this study cannot establish a causal relationship between
hospitalization and subsequent functional deterioration. The
results should therefore be interpreted as demonstrating
associations rather than causation.

Sample size discrepancy: A marked imbalance existed
between the hospitalized cohort (n = 194) and the non-
hospitalized cohort (n = 33). This disparity may have reduced
the statistical power to detect group differences and limits
the generalizability of subgroup analyses. Consequently, the
conclusions drawn from intergroup comparisons should be
viewed with caution.

Single-center study: The investigation was conducted at
a single institution, Semey Medical University, which may
restrict the external validity of the findings. Therefore, these
results may not fully represent post-COVID-19 outcomes across
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Kazakhstan or other regions with differing healthcare systems
and population characteristics.

Validity of evaluative instruments: Although validated
Brazilian Portuguese versions of the 6MWT reference values,
FSS, and MRC scales were used, their cultural and linguistic
applicability to the Kazakhstani population has not been formally
assessed. Future studies should consider adapting and validating
these instruments for local use to enhance methodological rigor
and contextual relevance.

Results and measurement tools:

Physical performance: six-minute test

The six-minute walk test (6MWT) is a simple, safe, and
inexpensive method widely used to assess physical endurance
and functional capacity in patients with cardiorespiratory
disorders. Its results are closely related to morbidity and
mortality risk [10]. In this study, the test was performed on a
flat, hard track 30 m long. Vital signs and subjective sensations
of patients, including the severity of shortness of breath and
lower limb fatigue, were recorded in accordance with the
recommendations of the American Thoracic Society (ATS)
[11]. Reference values developed for the healthy population of
Brazil were used to interpret the data [12].

Muscle fatigue: Fatigue Severity Scale (FSS):

The Fatigue Severity Scale (FSS) is a widely used tool for
assessing the severity of muscle fatigue symptoms that can
negatively affect motivation, performance, physical activity,
and activities of daily living (ADLs). It is a self-assessment
method validated in different languages, including Brazilian
Portuguese, and consists of nine statements rated on a scale of
1 to 7 depending on the degree of agreement [13, 14]. Patients
completed the questionnaire based on their feelings over the
past seven days. The final score was calculated as the average
of all nine items: the higher the score, the more pronounced the
fatigue was considered to be, with scores > 4 being considered
to indicate significant fatigue [14].

Severity of dyspnea: Medical Research Council (MRC)
Dyspnea Scale:

The MRC scale is used to assess the severity of dyspnea
during activities of daily living (ADL) and is widely used
in international literature due to its simplicity and ease of
interpretation. It includes five grades, from which the patient
chooses the one that most accurately reflects the degree to which
their daily activities are limited due to dyspnea [15]. In this
study, a validated version of the scale in Brazilian Portuguese
was used [16].

Functional status: Post-COVID-19 Functional Status Scale
(PCFS):

The PCFS is a simple tool developed based on the Post-Venous
Thromboembolism Functional Status Scale (VTE), considering
that patients who have had COVID-19 often experience
recurrent complications, mainly related to VTE. In this regard,
the assessment of functional limitations becomes particularly
relevant and practically significant [17]. Since the PCFS reflects
limitations in daily activities, the scale has been adapted and
validated to assess the impact of COVID-19 on functional



status, but it should be considered as a complementary tool
rather than a replacement for other assessment methods. The
scale provides for a gradation of functional limitations from 1st
to 4th degree; the 5th degree, corresponding to “fatal outcome,”
was not included in this study. The assessment was based on
patients' self-reports of their health status over the past seven
days [18].

Statistical Analysis.

The Kolmogorov-Smirnov test was used to test the
normality of the distribution of the variables under study. For
intragroup comparisons, Student's t-test for paired samples
with parametric distribution or Mann-Whitney U-test for
variables with nonparametric distribution was used. Intergroup
comparisons were performed using one-factor analysis of
variance (ANOVA. For intergroup comparisons of variables
with nonparametric distribution, the Kraskell-Wallis test was
used, and pairwise comparisons (if the null hypothesis was
rejected) were performed using the Mann-Whitney U-criterion.
Pearson's correlation coefficient for samples with parametric
distribution and Spearman's correlation coefficient for samples
with nonparametric distribution were used to assess intragroup
correlations. All analyses were performed using SPSS version
24.0 for Windows (Chicago, IL, USA). The significance level
for all analyses was 5% [19].

Results.

Sociodemographic and anthropometric parameters were
generally comparable between the two groups of post-
COVID-19 patients. No statistically significant differences were
found regarding sex distribution (51.5% vs. 54.3% males, p =
0.54) or nationality (p = 0.32). The mean age was 46.7 + 13.3
years in the non-hospitalized group and 49.3 + 11.6 years in the
hospitalized group (p = 0.14). Similarly, body weight (73.6 +
15.5 kg vs. 76.4 £ 14.1 kg; p = 0.23) and BMI (31.3 + 7.4 vs.
32.4 £ 5.7; p = 0.15) showed no significant differences. Blood
pressure values were also comparable between the groups. As
expected, hospitalization-related parameters were specific to the
inpatient cohort, with a mean hospital stay of 7.3 + 3.4 days (p =

0.001) and mean ICU stay of 6.0 + 3.5 days (p = 0.42). Oxygen
therapy was required in 6.1% of non-hospitalized and 8.0% of
hospitalized patients (p = 0.07) (Table 1).

Functional status assessment revealed more pronounced
differences. The six-minute walk distance (6MWD) was
significantly higher in non-hospitalized patients compared
to hospitalized ones (519.3 £ 72.3 m vs. 435.0 = 109.3 m; p
< 0.001) and predicted 6MWD values were also lower in the
hospitalized group (75.5 + 16.3% vs. 83.3 + 13.7%; p = 0.001).
Dyspnea severity, assessed by the MRC scale, showed no
significant intergroup differences (3.36 £ 1.55 vs. 3.23 + 1.34;
p = 0.658), although moderate-to-severe dyspnea (grades 3-5)
was common in both groups. The post-COVID functional
status (PCFS) score indicated significantly higher impairment
in hospitalized patients (2.7 + 0.6 vs. 2.32 + 0.93; p < 0.001).
Grade 3 functional limitation was predominant in hospitalized
individuals (49.5%), while non-hospitalized patients more
often presented with grade 1-2 impairment. Fatigue severity,
assessed with FSS, was similar in both groups (4.64 + 1.83 vs.
4.55 + 1.57; p=10.225) (Table 2 and Figure 1).

Overall, although baseline sociodemographic and clinical
characteristics were similar between groups, hospitalization
was associated with significantly impaired functional status and
reduced exercise tolerance in the post-COVID period.

Analysis of correlations between patient age and clinical
indicators showed no statistically significant relationships
in most cases. In the group of patients who did not require
hospitalization, age did not correlate with the 6-minute walk
distance (6MWD), severity of dyspnea on the MRC scale,
fatigue on the FSS, or functional status on the PCFS (p > 0.05).

In hospitalized patients, no significant associations were found
between age and 6MWD, length of hospitalization, severity of
dyspnea, or functional status according to PCFS (p > 0.05). At
the same time, a weak positive correlation was found between
age and fatigue level according to the FSS (r = 0.1622; p
= 0.0238), indicating greater fatigue in older patients after
hospitalization.

Table 1. Sociodemographic and clinical characteristics presented by post-COVID-19 patients.

Variables 1(\Illoi I;’I;))spltahzed
Sex
Male 17 (51.5%)
Feminine 16 (48.5%)

Nationality

Kazakh 11 (33.6%)

Russian 15 (45.6%)

Other 7 (20.8%)
Age (years) 46.7+13.33
Weight (kg) 73.6+ 15.5
BMI 31.3+7.44
SBP (mmHg) 126.34 £ 16.4
DBP (mmHg) 84.54 +12.4
Hospitalization time (days) N/A
ICU stay (days) N/A
Oxygen therapy 2 (6.06%)

100

Hospitalized P
(n=194)

0.54
105 (54.3%)
89 (45.7%)

0.32
83 (42.7%)
77 (39.8%)
34 (17.50%)
4934 +11.6 0.14
76.4 £ 14.1 0.23
324+5.7 0.153
128.26 + 13.5 0.133
82.23 +£10.84 0.204
7.33+3.44 0.001
6+3.5 0.423
15 (8%) 0.073



Table 2. Functional Status and Exercise Tolerance of Post-COVID-19 Patients.

. Not Hospitalized Hospitalized
Variables |
(n=33) (n=194)
6MWD’ (m) 519.3 +72.33 435.03 +£109.33 <0.001
6MWD’ pred (%) 83.26 + 13.74 75.48 +£16.32 0.001
MRC dyspnea 3.36 £ 1.55 3.23+1.34 0.658
Grade 1 8 (24.22%) 38 (19.58%)
Grade 2 5(15.15%) 45 (23.19%)
Grade 3 3 (9.09%) 33 (17%)
Grade 4 7(21.22%) 38 (19.58%)
Grade 5 10 (30.32%) 40 (20.65%)
PCFS 2.32+0.93 2.7+0.6 <0.001
Grade 1 12 (36.36%) 21 (10.82%)
Grade 2 7 (22.21%) 65 (33.50%)
Grade 3 12 (36.36%) 96 (49.48%)
Grade 4 2 (5.07%) 12 (6.20%)
FSS 4.64+1.83 4.55+1.57 0.225
Not hospitalized group (6MWD) Hospitalized group (6MWD)
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Figure 1. Main correlations observed between sociodemographic data and functional status. Note: 6MWT—six-minute walk test, m—meters,
ICU—intensive care unit, FSS—Fatigue Severity Scale, MRC—Medical Research Council, PCFS—Post-COVID-19 Functional Status.
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Discussion.

The findings of the present study provide important insights
into the long-term impact of COVID-19 on functional outcomes
among hospitalized and non-hospitalized patients. Although
baseline demographic and clinical parameters, such as age, sex,
BMI, and blood pressure, did not differ significantly between
the groups, clear disparities emerged when functional status and
exercise tolerance were evaluated.

Our results demonstrated that hospitalized patients exhibited
significantly reduced six-minute walk distance (6MWD) and
predicted 6MWD compared to non-hospitalized patients.
This reduction highlights the persistent limitations in exercise
tolerance that remain even after discharge from hospital. These
findings are consistent with prior studies, which identified
reduced 6MWD as a common outcome in post-COVID
cohorts and emphasized its role as a prognostic marker for
cardiopulmonary recovery [20,21]. Several mechanisms may
explain these impairments, including pulmonary fibrosis,
persistent inflammation, microvascular injury, and skeletal
muscle deconditioning caused by prolonged immobilization
during hospitalization [22].

Interestingly, dyspnea severity measured by the MRC scale
did not differ significantly between groups, yet a considerable
proportion of both hospitalized and non-hospitalized patients
reported moderate-to-severe grades of dyspnea. This observation
suggests that subjective breathlessness may persist irrespective
of hospitalization, aligning with reports that long-COVID
respiratory symptoms can occur even after mild or moderate
acute disease [23]. This underlines the importance of careful
outpatient monitoring and early intervention strategies in all
patient groups, not only those with a history of severe disease.

The post-COVID functional status (PCFS) scale provided
additional evidence of the burden of persistent limitations,
with hospitalized patients experiencing significantly higher
impairment levels. Prior research has confirmed that PCFS is a
sensitive tool for capturing post-acute sequelae, complementing
traditional clinical measures [24,25]. The predominance of grade
3 functional limitation among hospitalized individuals reflects a
considerable impact on daily activities and highlights the need for
structured rehabilitation programs tailored to this population.

Our correlation analysis (Figure 1) revealed a weak positive
association between age and fatigue severity, as measured by
the FSS, in hospitalized patients (r = 0.1622; p = 0.0238). No
other statistically significant relationships were found between
demographic or clinical variables (BMI, hospitalization, or
ICU stay) and functional outcomes such as 6MWT, MRC, or
PCES scores. This suggests that age may modestly contribute to
fatigue perception after hospitalization, while other factors did
not show measurable influence within the present sample. These
findings align with recent studies reporting that post-COVID
fatigue is influenced by multifactorial mechanisms rather than
direct physiological impairment alone [26-28].

In contrast, fatigue severity measured by the FSS scale did not
show significant intergroup differences. This supports emerging
evidence that post-COVID fatigue is a complex, multifactorial
condition, not necessarily correlated with acute disease severity
[29]. Factors such as autonomic dysfunction, neuroinflammation,
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psychosocial stress, and post-viral syndromes may contribute
to the persistence of fatigue even among patients who did
not require hospitalization. This highlights the necessity for
multidisciplinary approaches that address both physical and
psychosocial aspects of recovery.

The broader implication of our findings is that while
hospitalization status is a clear determinant of functional
outcomes, long-term symptoms such as dyspnea and fatigue
are not confined to patients with severe disease. Therefore, all
post-COVID patients may benefit from structured follow-up
care, including pulmonary rehabilitation, exercise programs,
and psychosocial support. These interventions have been shown
to improve functional outcomes, reduce fatigue, and enhance
quality of life [30].

Furthermore, the results emphasize the need for healthcare
systems to anticipate the long-term rehabilitation demands of
COVID-19 survivors. In resource-limited settings, prioritizing
patients with severe disease for rehabilitation may be necessary;
however, our findings suggest that comprehensive strategies
encompassing both hospitalized and non-hospitalized patients
are essential for reducing the long-term burden of post-COVID
sequelae.

These results reflect not only global trends but also national
data. Thus, Dosbayeva et al. in their study showed a high
frequency and clinical diversity of post-COVID syndrome,
which, together with our results, emphasizes the need to develop
rehabilitation-oriented strategies in the country's healthcare
system [19].

Conclusion.

In summary, although sociodemographic and clinical
characteristics were largely similar between groups,
hospitalization was associated with significantly impaired
functional capacity and exercise tolerance. These findings
reinforce the urgent need for rehabilitation-focused healthcare
policies, multidisciplinary interventions, and further research
into the mechanisms driving persistent post-COVID symptoms.
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