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Abstract. The COVID-19 pandemic has left a significant number of patients suffering from
long-term symptoms and complications requiring comprehensive rehabilitation strategies. This
article reviews contemporary approaches to post-COVID rehabilitation, highlighting respiratory and
cardiovascular recovery, psychological support, and physical rehabilitation methods. The study
focuses on age-specific rehabilitation needs and evaluates the effectiveness of various
methodologies based on clinical trials and empirical data.

Annomayusn. Tlanpgemuss COVID-19 ocraBuia 3HAYUTENIBHOE KOJIMYECTBO IAIMEHTOB,
CTpaJaroNIMX OT JOJITOCPOYHBIX CHMIITOMOB U OCJIOXHEHUU, TPEOYIOIINX KOMIUIEKCHBIX CTpaTeruit
peabunuTauu. B 9T0# cTarbe paccMaTpuBalOTCs COBPEMEHHBIE MOAXObI K peadMINTAIIUU TTOCIIE
COVID, ocoboe BHUMaHHE YIENSETCS BOCCTAHOBICHHUIO IBIXATEIBHOW M CEPIACYHO-COCYIHCTON
CUCTEM, TICHUXOJIOTMYECKOW TMOAJEpKKe U MeTofaMm ¢usznueckoil peabunurtanuu. MccrnemoBanue
(doxycupyeTcss Ha BO3PACTHBIX MOTPEOHOCTAX B peadWIUTAllMU U OIeHHBaeT A(PPEKTUBHOCTh
Pa3IMYHBIX METOAMK Ha OCHOBE KIIMHUYECKUX MCIBITAHUH W SMITUPUYCCKUX TaHHBIX.

Keywords: COVID-19, rehabilitation, respiratory function, cardiovascular health, post-
COVID syndrome, recovery.

Knioueswie cnoea: COVID-19, peabunuranus, qprxareabHast GyHKIUS, CEPACTHO-COCYIUCTOE
37I0POBbE, IOCTKOBUAHBIM CHHIPOM, BOCCTAaHOBIICHHE.

The COVID-19 pandemic has brought unprecedented challenges to global healthcare systems,
not only during the acute phase of infection but also in the long-term management of post-COVID
complications. Many patients experience persistent symptoms long after their initial recovery, a
condition now commonly referred to as post-COVID syndrome or Long COVID [1, 2]. These
symptoms include fatigue, dyspnea, cardiovascular issues, and cognitive impairment, significantly
affecting patients' quality of life and increasing the demand for structured rehabilitation programs
[5].

Post-COVID syndrome affects individuals of all ages but manifests differently depending on
age, comorbidities, and the severity of the initial infection. Younger patients generally show faster

Tun auyensuu CC: Attribution 4.0 International (CC BY 4.0) 288



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 11. Ne2 2025
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/111

recovery, while older individuals and those with pre-existing conditions often experience prolonged
symptoms and require extended rehabilitation [6]. This divergence highlights the necessity for age-
specific rehabilitation protocols that address the unique physiological and psychological needs of
each demographic.

A growing body of research underscores the importance of integrating respiratory therapy,
cardiovascular rehabilitation, and psychological support into post-COVID recovery programs.
Comprehensive rehabilitation not only restores lung capacity and heart function but also alleviates
the mental health burdens associated with prolonged illness and isolation [7]. Addressing these
multifaceted needs through multidisciplinary care models is essential for improving patient
outcomes and reducing the long-term healthcare burden caused by COVID-19.

This article explores the most effective rehabilitation methods for post-COVID patients,
analyzing clinical trials and empirical data to assess the impact of various interventions. By
focusing on age-specific needs, the study aims to provide insights into optimizing rehabilitation
strategies to enhance physical and psychological recovery across diverse patient populations [8].

Methodology

This study employed a mixed-methods approach to evaluate the effectiveness of medical
rehabilitation programs for patients recovering from COVID-19. A systematic review of peer-
reviewed literature, clinical trial results, and healthcare reports published between 2020 and 2024
was conducted to gather comprehensive data on rehabilitation practices. Sources were selected from
databases such as PubMed, Scopus, and the World Health Organization’s archives to ensure the
inclusion of high-quality and relevant studies [4].

The study population consisted of individuals aged 18 to 75 who had been diagnosed with
moderate to severe COVID-19 and subsequently enrolled in rehabilitation programs. Inclusion
criteria required patients to exhibit post-COVID symptoms, such as persistent respiratory issues,
fatigue, or cardiovascular complications, for at least four weeks following the acute phase of
infection. Exclusion criteria involved patients with chronic diseases unrelated to COVID-19, as well
as those who had incomplete medical records or had not undergone formal rehabilitation programs
[5].

Data collection involved reviewing case studies, hospital records, and rehabilitation progress
reports from multiple healthcare facilities across Europe, Asia, and North America. Additionally,
qualitative data were gathered through structured interviews with healthcare professionals
specializing in respiratory therapy, physical rehabilitation, and psychological counseling. Patients
also participated in post-rehabilitation surveys designed to assess perceived improvements in
physical capacity, fatigue levels, and mental health [6].

Quantitative analysis included the measurement of lung function through spirometry,
cardiovascular performance via exercise stress tests, and psychological well-being using
standardized mental health assessment tools. These measurements were recorded at the start of
rehabilitation and tracked over intervals of four, eight, and twelve weeks to monitor progress. The
study employed statistical analysis to compare baseline and post-rehabilitation outcomes, using
paired t-tests to identify significant improvements within each age group [1].

The research adhered to ethical standards by obtaining informed consent from all participants
and ensuring the confidentiality of personal medical data. Institutional review board approval was
secured from participating medical centers to ensure compliance with ethical research practices.

The interdisciplinary nature of the study allowed for a holistic assessment of rehabilitation
outcomes. Respiratory specialists, cardiologists, physiotherapists, and psychologists collaborated to
develop comprehensive rehabilitation protocols that addressed the multifaceted needs of post-
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COVID patients. This collaborative approach ensured that the study captured a broad spectrum of
rehabilitation techniques and their effectiveness across diverse patient populations [7].

By integrating both qualitative and quantitative data, the methodology provided a robust
framework for evaluating the efficacy of current rehabilitation programs and identifying areas for
improvement. The results obtained from this study contribute to the growing body of evidence
supporting multidisciplinary and personalized rehabilitation strategies for patients recovering from
COVID-19 [9].

Results

The results of this study reveal substantial improvements in lung function, fatigue reduction,
and psychological well-being across all age groups following structured rehabilitation programs.
The data demonstrate a strong correlation between early intervention and the speed of recovery,
with younger patients experiencing faster and more pronounced improvements. In contrast, older
patients showed more gradual but steady progress over the course of the rehabilitation period. This
pattern is consistent with previous research highlighting the role of physiological resilience,
comorbidities, and baseline health in determining rehabilitation outcomes [4, 5].

Patients aged 18 to 30 exhibited the highest improvement rates across all measured categories.
Lung function in this group increased by 35%, fatigue levels decreased by 42%, and psychological
well-being improved by 38% after 12 weeks of rehabilitation. This age group reported greater
adherence to physical exercise routines and more active participation in mental health support
sessions, factors which likely contributed to enhanced recovery outcomes.

Middle-aged patients, aged 31 to 50, showed moderate improvements. Lung function
increased by 28%, fatigue decreased by 37%, and psychological well-being improved by 33%.
Although the improvements were less pronounced than in the younger cohort, this age group
benefited significantly from structured rehabilitation, with consistent progress observed across the
duration of the program [10].

Older patients, aged 51 to 75, demonstrated slower but meaningful recovery. Lung function
increased by 20%, fatigue levels decreased by 25%, and psychological well-being improved by
22%. The slower recovery rate in this demographic is attributed to the prevalence of comorbid
conditions and reduced physiological capacity, factors that often extend the recovery timeline [6].
Despite slower progress, older patients highlighted the importance of psychological counseling and
tailored physical therapy in maintaining steady improvements over time.

Table 1
REHABILITATION OUTCOMES BY AGE GROUP
Age Group Lung Function Improvement, %  Reduction in Fatigue, % Psychological Recovery, %
18-30 35 42 38
31-50 28 37 33
51-75 20 25 22

Figure illustrates the disparities in recovery metrics among different age groups, showcasing
the variations in lung function improvement, fatigue reduction, and psychological recovery. The bar
chart highlights that the 18 to 30 age group consistently demonstrates the highest percentage of
improvement across all three measured parameters. This can be attributed to the greater
physiological resilience, stronger immune response, and higher levels of physical activity typically
observed in younger patients [3].
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Figure. Recovery Outcomes Across Age Groups

The most significant improvement is seen in fatigue reduction, where the 18 to 30 age group
reported a 42% decrease in fatigue levels after 12 weeks of rehabilitation. This aligns with findings
from previous studies that suggest younger patients recover energy levels more rapidly due to lower
rates of pre-existing conditions and greater overall physical fitness [1]. Lung function in this group
improved by 35%, reflecting the benefits of early and intensive respiratory therapy. Psychological
recovery, including reduced anxiety and depression, was recorded at 38%, underscoring the positive
impact of integrated mental health support within rehabilitation programs.

In the 31 to 50 age group, moderate improvements were observed, with lung function
increasing by 28%, fatigue reducing by 37%, and psychological recovery reaching 33%. Although
these patients exhibited slower recovery than their younger counterparts, the consistent progress
highlights the effectiveness of structured rehabilitation programs tailored to middle-aged
individuals. This group often faces lifestyle-related risk factors, such as obesity or hypertension,
which can prolong recovery [6]. Nevertheless, the bar chart demonstrates that middle-aged patients
still benefit significantly from rehabilitation, reinforcing the importance of customized interventions
for this demographic.

Older patients, aged 51 to 75, showed the lowest recovery rates, with lung function improving
by 20%, fatigue reducing by 25%, and psychological recovery reaching 22%. The lower
percentages in this cohort can be linked to the prevalence of comorbidities, decreased physical
resilience, and longer recovery times typically associated with aging populations [7]. Despite these
limitations, the data reflects steady improvement over time, emphasizing the value of long-term
rehabilitation programs for older patients. This group particularly benefited from psychological
counseling and low-impact physical therapy, which contributed to gradual but meaningful recovery.

The bar chart visually reinforces the need for age-specific rehabilitation protocols, as younger
patients respond more effectively to shorter, intensive programs, while older populations require
extended, lower-intensity rehabilitation. The data further highlights the importance of early
intervention across all age groups, as patients who begin rehabilitation promptly after acute
COVID-19 recovery consistently report higher levels of improvement [4].
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Overall, Figure 1 serves as a compelling visual representation of the role age plays in post-
COVID recovery. It emphasizes the importance of personalized, multidisciplinary rehabilitation
approaches to maximize health outcomes across diverse patient populations.

Discussion

The results of this study highlight the significant role that structured rehabilitation programs
play in facilitating recovery among post-COVID-19 patients. The observed improvements in lung
function, fatigue reduction, and psychological well-being across different age groups underscore the
necessity of a multidisciplinary approach to post-COVID rehabilitation. However, the disparities in
recovery rates between younger and older patients reflect the complex and multifactorial nature of
post-COVID syndrome, necessitating tailored interventions for diverse populations [5].

The data clearly indicate that younger patients, particularly those aged 18 to 30, exhibit faster
and more substantial improvements in lung function and fatigue reduction compared to older
cohorts. This accelerated recovery can be attributed to several factors, including stronger baseline
physical health, greater physiological resilience, and a higher capacity for engaging in physical
therapy [1]. Younger patients are also more likely to adhere to exercise regimens and participate
actively in psychological support programs, contributing to more comprehensive recovery.

In contrast, patients aged 51 to 75 demonstrated slower but consistent progress. This group
experienced a 20% improvement in lung function and a 25% reduction in fatigue, which, although
lower than that observed in younger age groups, represents meaningful progress. The slower
recovery rates in older patients are likely influenced by the presence of comorbidities, reduced lung
elasticity, and diminished cardiovascular function, all of which prolong the rehabilitation process
[6]. Moreover, the psychological recovery rate of 22% suggests that older patients may face
additional barriers related to mental health, including higher rates of anxiety and depression
stemming from prolonged isolation and the fear of reinfection [7].

Psychological recovery remains a critical component of post-COVID rehabilitation, with
younger patients reporting higher rates of improvement in mental health compared to older age
groups. The data show that psychological well-being improved by 38% in patients aged 18 to 30,
compared to 22% in those aged 51 to 75. This discrepancy underscores the need for age-specific
psychological interventions that address the unique mental health challenges faced by older
patients. Studies have shown that older adults are more susceptible to loneliness, grief, and anxiety
following severe illness, necessitating integrated mental health support within rehabilitation
programs [4].

Incorporating cognitive-behavioral therapy (CBT), mindfulness exercises, and peer support
groups into rehabilitation programs has been shown to enhance psychological recovery.
Additionally, older patients may benefit from social engagement activities that promote community
and reduce isolation. These interventions are essential for improving overall well-being and
ensuring that psychological recovery progresses alongside physical rehabilitation.

The results of this study emphasize the importance of early intervention in maximizing
rehabilitation outcomes. Patients who began rehabilitation within four weeks of recovering from
acute COVID-19 consistently reported higher levels of improvement across all measured
parameters. Early initiation of respiratory therapy, cardiovascular training, and psychological
counseling has been linked to faster recovery and reduced risk of long-term complications [4].

Delayed entry into rehabilitation programs, particularly among older patients, often results in
prolonged symptoms and diminished outcomes. This highlights the need for healthcare providers to
implement proactive screening and referral systems that identify at-risk patients and enroll them in
rehabilitation programs at the earliest opportunity. Expanding access to telehealth services and
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community-based rehabilitation initiatives can further facilitate early intervention, particularly in
underserved or rural areas.

The study reinforces the necessity of adopting multidisciplinary rehabilitation approaches that
address the diverse and interconnected needs of post-COVID patients. Programs that integrate
respiratory therapy, cardiovascular exercise, and mental health support yield the most significant
improvements across all age groups. Tailoring these interventions based on the patient’s age,
comorbidities, and baseline health status is essential for optimizing outcomes and ensuring
equitable access to effective rehabilitation [7].

For younger patients, intensive physical rehabilitation focusing on lung function and
endurance exercises may Yield the fastest results. In contrast, older patients may benefit from lower-
intensity, longer-duration programs that emphasize gradual improvements in physical health and
psychological resilience. The inclusion of family members and caregivers in the rehabilitation
process can further enhance outcomes, providing patients with the necessary emotional and
logistical support to sustain their recovery.

Despite the positive findings, several barriers to effective rehabilitation persist. Limited access
to specialized rehabilitation centers, financial constraints, and lack of awareness about available
services remain significant obstacles for many patients. Older adults, in particular, may face
additional barriers related to mobility issues, technological literacy, and transportation difficulties.
Addressing these barriers requires a coordinated effort between healthcare providers, policymakers,
and community organizations to expand the reach of rehabilitation services and ensure equitable
access for all patients [6].

Policymakers must prioritize the expansion of rehabilitation infrastructure, increase funding
for community-based programs, and invest in telehealth platforms that facilitate remote monitoring
and virtual rehabilitation sessions. Additionally, public health campaigns aimed at raising awareness
about post-COVID syndrome and the benefits of rehabilitation can encourage more patients to seek
care, ultimately improving long-term health outcomes across populations.

Future research should focus on exploring the long-term sustainability of rehabilitation
outcomes, particularly among older patients and those with severe post-COVID symptoms.
Longitudinal studies tracking patient progress over 12 to 24 months will provide valuable insights
into the durability of rehabilitation benefits and identify potential relapse patterns. Additionally,
further investigation into alternative rehabilitation methods, such as hydrotherapy, acupuncture, and
virtual reality-based exercises, may offer new avenues for enhancing recovery [7].

By addressing the multifaceted challenges of post-COVID recovery through comprehensive
and personalized rehabilitation strategies, healthcare systems can improve patient outcomes and
reduce the long-term burden of COVID-19 on public health resources.

Conclusion

The findings of this study underscore the critical importance of structured, multidisciplinary
rehabilitation programs in addressing the long-term effects of COVID-19. Significant
improvements in lung function, fatigue reduction, and psychological well-being were observed
across all age groups, reinforcing the value of comprehensive recovery strategies. However, the
varying degrees of recovery between younger and older patients highlight the necessity for
personalized, age-specific rehabilitation protocols [5].

Younger patients demonstrated faster and more substantial recovery, benefiting from greater
physiological resilience and active participation in rehabilitation. Conversely, older patients
experienced slower but meaningful progress, reflecting the impact of comorbidities and reduced
physical capacity. These results emphasize the need for prolonged, lower-intensity rehabilitation for
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older populations, with a stronger focus on psychological support and mental health interventions
[6].

Early intervention emerged as a key determinant of successful rehabilitation, with patients
who commenced programs shortly after acute COVID-19 recovery reporting higher levels of
improvement. This finding highlights the necessity for healthcare providers to implement proactive
screening and referral systems, ensuring that patients receive timely access to rehabilitation services
[1].

The integration of respiratory therapy, cardiovascular exercises, and psychological counseling
into rehabilitation programs provides a holistic approach that addresses the multifaceted nature of
post-COVID syndrome. Moving forward, expanding access to these services, particularly for
underserved populations, will be essential in reducing health disparities and promoting equitable
recovery [7].

In conclusion, comprehensive rehabilitation plays a pivotal role in mitigating the long-term
effects of COVID-19 and enhancing the quality of life for survivors. By adopting tailored,
multidisciplinary approaches and addressing barriers to care, healthcare systems can better support
patients on their path to full recovery, ultimately reducing the long-term burden of COVID-19 on
public health infrastructure.
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