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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 (6MWT), Fatigue Severity Scale (FSS), 
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 6MWT 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 

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 6–12 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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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 

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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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 = 0.225) (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.

Variables Not Hospitalized 
(n = 33)

Hospitalized
(n = 194) P

 Sex 0.54
       Male 17 (51.5%) 105 (54.3%)
       Feminine 16 (48.5%) 89 (45.7%)
 Nationality 0.32
       Kazakh 11 (33.6%) 83 (42.7%)
       Russian 15 (45.6%) 77 (39.8%)
       Other 7 (20.8%) 34 (17.50%)
 Age (years) 46.7 ± 13.33 49.34 ± 11.6 0.14
 Weight (kg) 73.6± 15.5 76.4 ± 14.1 0.23
 BMI 31.3 ± 7.44 32.4 ± 5.7 0.153
 SBP (mmHg) 126.34 ± 16.4 128.26 ± 13.5 0.133
 DBP (mmHg) 84.54 ± 12.4 82.23 ± 10.84 0.204
 Hospitalization time (days) N/A 7.33 ± 3.44 0.001
 ICU stay (days) N/A 6 ± 3.5 0.423
 Oxygen therapy 2 (6.06%) 15 (8%) 0.073

Table 1. Sociodemographic and clinical characteristics presented by post-COVID-19 patients.
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Variables Not Hospitalized 
(n = 33)

Hospitalized
(n = 194) P

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

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

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 
PCFS 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, 

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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