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Резюме. Кардиореабилитацияга замонавий ёндашувлар стандарт протоколларни қайта кўриб чиқишни ва 

реабилитация чора-тадбирларини индивидуаллаштиришга эътибор қаратишни талаб қилади. Ўткир миокард 

инфарктини ўтказган ва тери орқали коронар аралашувни (ТОКА) бошдан кечирган беморларнинг клиник 

ҳолатларининг гетерогенлигини ҳисобга олган ҳолда, реабилитация чора-тадбирларини ҳажми ва характери 

бўйича индивидуал танлаш зарурати яққол намоён бўлади. Ушбу мақолада кардиореабилитацияни индивидуал-

лаштиришнинг асосий тамойиллари, жумладан беморларни функционал ҳолати, руҳий-ҳиссий зўриқиш даражаси, 

юрак етишмовчилигининг оғирлиги ва даволанишга мойиллик даражаси бўйича индивидуаллаштириш кўриб 

чиқилади. Бирламчи текширув, психологик скрининг, жисмоний фаолликни режалаштириш, психо-таълимий 

қўллаб-қувватлаш ва аралашув самарадорлигини мониторинг қилиш босқичларини ўз ичига олган тузилган алго-

ритм тақдим этилган. Индивидуал дастурларни ишлаб чиқиш кардиореабилитация самарадорлигини ошириш, 

ҳаёт сифатини яхшилаш, хавотир ва депрессияни камайтириш, шунингдек, дори-дармон терапиясига содиқликни 

ошириш имконини беради. Таклиф этилган алгоритм кўп тармоқли шифохоналар ва амбулатор кардиология мар-

казлари амалиётига муваффақиятли интеграция қилиниши мумкин, бу эса янада барқарор клиник натижаларга 

эришиш ва юрак-қон томир ҳодисаларининг қайталаниш хавфини камайтиришга ёрдам беради. 

Калит сўзлар: кардиологик реабилитация, индивидуаллаштириш, миокард инфаркти, ТОКА, ҳаёт 

сифати, хавф стратификацияси, алгоритм. 

 

Abstract. Modern approaches to cardiac rehabilitation require rethinking standard protocols and emphasi z-

ing individualization of restorative measures. Given the heterogeneity of clinical conditions in patients who have 

experienced acute myocardial infarction and undergone percutaneous coronary intervention (PCI), the need for 

personalized selection of rehabilitation measures in terms of volume and nature becomes evident. This article e x-

amines the key principles of individualizing cardiac rehabilitation, including patient st ratification based on func-

tional status, level of psycho-emotional stress, severity of heart failure, and degree of treatment adherence. A stru c-

tured algorithm is presented, covering stages of initial assessment, psychological screening, physical activity plan-

ning, psycho-educational support, and intervention effectiveness monitoring. Developing individualized programs 

allows for increased cardiac rehabilitation effectiveness, improved quality of life, reduced anxiety and depression, 

and increased compliance with drug therapy. The proposed algorithm can be successfully integrated into the prac-

mailto:info@sammu.uz


 

172 2025, №5 (165)    Проблемы биологии и медицины 
 

tice of multidisciplinary hospitals and outpatient cardiology centers, contributing to more sustainable clinical ou t-

comes and reducing the risk of recurrent cardiovascular events. 

Keywords: cardiac rehabilitation, individualization, myocardial infarction, PCI, quality of life, risk stratif i-

cation, algorithm. 

 

Introduction. Cardiac rehabilitation is an 

integral stage in the treatment of patients who have 

experienced acute coronary syndrome (ACS) and 

undergone percutaneous coronary intervention 

(PCI). It includes a set of measures aimed at re-

storing the patient's physical, psychological, and 

social status, preventing recurrent cardiac events, 

and improving disease prognosis. Over the past 

two decades, the effectiveness of cardiac rehabili-

tation has been confirmed in a number of random-

ized clinical trials; however, the widespread im-

plementation of standard protocols does not al-

ways yield expected results in everyday clinical 

practice. This is due to the fact that universal ap-

proaches do not account for individual differences 

between patients - in levels of physical fitness, 

presence of comorbid conditions, psycho-

emotional background, and motivation for treat-

ment. 

The concept of personalized medicine in-

volves adapting treatment and preventive measures 

to specific patient characteristics. This is especial-

ly important in cardiac rehabilitation, as patients 

after myocardial infarction (MI) often have vary-

ing myocardial functional reserves, severity of 

heart failure, levels of anxiety and depression, and 

degrees of treatment adherence. 

According to the meta-analysis by Anderson 

et al. [4], physical cardiac rehabilitation reduces 

overall mortality by 20% and the frequency of re-

current heart attacks by 26%; however, in 30-40% 

of cases, patients prematurely terminate their par-

ticipation in the program. The main reasons for 

discontinuation are inadequate expectations, ex-

cessive physical or emotional stress, and lack of 

support from the medical team. These facts em-

phasize the importance of individually selecting 

the regimen and content of rehabilitation 

measures. 

One of the largest studies in recent years - the 

EUROACTION Study [6, 9] - has shown that a mul-

tidisciplinary, patient-centered approach, including 

individual consultations, education, adapted exercis-

es, and psychological support, significantly increases 

adherence to therapy and reduces anxiety and depres-

sion. Family members' participation in the rehabilita-

tion process was also associated with better long-term 

outcomes. 

Another study - the REHAB-HF Trial [10, 13, 

15], conducted in elderly patients with an ejection 

fraction of less than 50% - proved that individualized 

rehabilitation, adapted to intensity, cognitive status, 

and functional capacity, improves physical endur-

ance, quality of life, and reduces hospitalizations. The 

authors emphasize that "one size does not fit all" and 

that programs should be flexible and multi-

component. 

Despite the obvious advantages, individualiza-

tion in cardiac rehabilitation is still rarely implement-

ed in routine practice. This is due to the lack of uni-

fied diagnostic and evaluation models that allow for 

rapid and effective stratification of patients by risk 

type and selection of an appropriate intervention pro-

gram. Developing and implementing a standardized 

algorithm for individualizing cardiac rehabilitation 

will systematize the approach and increase the acces-

sibility of personalized recovery after PCI, especially 

in conditions of limited resources. 

Thus, the aim of this study is to develop a clin-

ically applicable algorithm for individualizing cardiac 

rehabilitation, taking into account a multifactorial 

assessment of the patient - functional, psychological, 

and behavioral. 

Research Materials and Methods. This pro-

spective, comparative, and descriptive study was 

conducted in the Cardiology Department of the Sa-

markand Regional Multidisciplinary Medical Center 

from January 2023 to January 2025. A total of 96 

patients who had suffered an acute ST-elevation my-

ocardial infarction (STEMI) and successfully under-

went percutaneous coronary intervention (PCI) within 

the first 12 hours of symptom onset were included. 

All patients were subsequently referred for staged 

cardiac rehabilitation in a hospital setting, followed 

by outpatient treatment. 

The inclusion criteria were as follows: age be-

tween 35 and 75 years, a confirmed diagnosis of ST-

elevation myocardial infarction treated by PCI with 

restoration of TIMI 2–3 blood flow, signed informed 

consent to participate in the study, and completion of 

the acute period with clinical stability. Exclusion cri-

teria included severe heart failure corresponding to 

NYHA functional class III–IV, a history of acute cer-

ebrovascular accident within the previous six months, 

the presence of oncological diseases or severe renal 

or hepatic failure, and decompensated mental disor-

ders or cognitive impairment precluding full partici-

pation in the rehabilitation program. 

All patients underwent a general clinical and 

instrumental examination, which included standard 

and chest lead electrocardiography (ECG) and echo-

cardiography (EchoCG) with evaluation of left ven-

tricular ejection fraction (LVEF), regional contractili-

ty, and the degree of cardiac remodeling. Functional 

capacity was assessed using the 6-minute walk test 

(6MWT) performed on days 7–10 after PCI, with 
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repeated assessments after one and six months. Car-

diovascular risk stratification was performed using 

the SCORE2 scale. 

The psycho-emotional and behavioral assess-

ment included the Hospital Anxiety and Depression 

Scale (HADS) to determine the severity of anxiety 

and depressive symptoms, the Perceived Stress Scale 

(PSS-10) for quantitative evaluation of chronic stress 

levels, and quality of life assessment using the EQ-

5D-5L and MacNew questionnaires, administered 

before the start of cardiac rehabilitation and repeated 

after one and six months. Treatment adherence was 

evaluated using the Morisky-Green Adherence Scale. 

Based on the obtained clinical, functional, and 

psychological data, patients were stratified according 

to several parameters, including functional level (de-

rived from 6MWT and NYHA classification), psy-

cho-emotional state (high, moderate, or low levels of 

anxiety and stress), left ventricular ejection fraction 

(<40%, 40–49%, or ≥50%), and level of motivation 

and compliance (low, moderate, or high). According 

to the individual patient profile, a personalized cardi-

ac rehabilitation program was developed and imple-

mented. This program included an adapted regimen 

of physical exercise such as therapeutic exercises, 

dosed walking, and interval training; psycho-

educational activities focused on emotional regulation 

and lifestyle modification (“Heart and Emotions,” 

“Life After a Heart Attack,” and cognitive-behavioral 

work); family counseling when indicated; and follow-

up visits with re-evaluation every four weeks. 

All statistical analyses were performed using 

SPSS Statistics version 26.0. Quantitative variables 

were described as mean ± standard deviation (M ± 

SD). Differences between groups were analyzed us-

ing Student’s t-test for normally distributed data and 

the Mann–Whitney U-test for non-normally distribut-

ed data. Within-group dynamics were assessed using 

repeated measures ANOVA. Correlation analyses 

were conducted using Pearson’s or Spearman’s 

methods, depending on the data distribution. A p-

value of less than 0.05 was considered statistically 

significant. 

Research Results. The study included 96 

patients with a mean age of 59.3 ± 9.1 years, 

among whom 71 (73.9%) were men and 25 

(26.1%) were women. All participants underwent 

successful myocardial revascularization using per-

cutaneous coronary intervention (PCI) for ST-

elevation myocardial infarction (STEMI). The 

mean left ventricular ejection fraction (LVEF) at 

baseline was 47.1 ± 6.9%. Upon admission to the 

rehabilitation unit, 54 patients (56.3%) demon-

strated moderate anxiety levels, while 28 patients 

(29.2%) exhibited high anxiety levels according to 

the Hospital Anxiety and Depression Scale 

(HADS). Assessment of quality of life using the 

EQ-5D-5L questionnaire revealed a significant 

decline across all domains, with the most pro-

nounced impairments observed in mobility, self-

care, and usual activities. 

Based on an analysis of clinical, psychologi-

cal, and functional characteristics, an algorithm for 

individualized cardiac rehabilitation was devel-

oped, consisting of four main stages. During the 

first stage-initial stratification-patients were classi-

fied according to functional status, LVEF, psycho-

emotional state, and treatment adherence. Func-

tional status was determined using the 6-minute 

walk test (6MWT), where distances below 250 me-

ters indicated low capacity, 250–400 meters mod-

erate capacity, and above 400 meters high func-

tional capacity. LVEF was categorized as <40%, 

40–49%, or ≥50%. Psycho-emotional status was 

assessed by HADS, with scores of 11 or higher 

reflecting high anxiety or depressive symptoms. 

Treatment adherence was evaluated using the 

Morisky-Green scale, with scores below 3 indicat-

ing low compliance. 

The second stage involved the formation of 

a “rehabilitation profile,” in which each patient 

was assigned an individual risk category. Type A 

(low risk) included patients with high functional 

reserve, preserved ejection fraction, and absence 

of significant psycho-emotional disturbances. 

Type B (moderate risk) included those with mod-

erate physical activity, reduced motivation, and 

mild anxiety symptoms. Type C (high risk) com-

prised patients with limited physical activity, pro-

nounced stress or depression, and low adherence to 

treatment. 

The third stage focused on the implementa-

tion of a personalized rehabilitation program. Pa-

tients classified as Type A followed a regimen of 

aerobic exercise 4–5 times per week, participated 

in physical therapy, used an online activity moni-

toring platform, and maintained self-monitoring 

diaries. Type B patients attended group physical 

therapy sessions and received individual 

psychoeducational interventions one to two times 

per week, combined with weekly monitoring by a 

physician and psychologist. Type C patients were 

prescribed a gentle regimen with an initial load not 

exceeding 2 METs, along with cognitive-

behavioral therapy, family counseling, and com-

prehensive medical and social support. 

The fourth stage involved continuous per-

formance monitoring and adjustment of the reha-

bilitation program. Follow-up assessments were 

conducted at one and six months, including repeat 

questionnaires, echocardiography, and 6MWT, as 

well as comparative evaluation of quality of life 

parameters and psychological status. 

After one month of observation, the mean 

distance covered during the 6-minute walk test 

increased by 58.2 meters (p < 0.01). LVEF im-



 

174 2025, №5 (165)    Проблемы биологии и медицины 
 

proved by an average of 3.4% among patients in 

groups B and C (p < 0.05). The EQ-5D index in-

creased by 21%, with the greatest improvements 

observed in the domains of self-care and 

pain/discomfort (p < 0.001). The mean HADS 

score decreased from 10.8 to 6.7, representing an 

average reduction of 4.1 points (p < 0.01). The 

mean Morisky-Green adherence score increased 

from 2.6 to 3.9 (p < 0.001), reflecting improved 

adherence to medical treatment. 

After six months of follow-up, 82% of pa-

tients demonstrated complete restoration of physi-

cal activity to age-appropriate levels. Among those 

who initially exhibited high anxiety, 93% showed 

significant improvement, achieving HADS scores 

below 7. The rate of rehospitalization due to is-

chemic heart disease was only 4.2%. Notably, pa-

tients classified as Type C who underwent targeted 

psycho-emotional correction demonstrated the 

most pronounced improvements in quality of life, 

with an average increase of 1.3 points on the 

MacNew questionnaire (p < 0.01). 

Overall, the 96 patients included in the 

study-each of whom had suffered an acute myo-

cardial infarction and undergone PCI-were strati-

fied into three rehabilitation profiles: Type A (n = 

32), Type B (n = 38), and Type C (n = 26), accord-

ing to clinical and psychological characteristics.  

The average age of patients increased from 

type A to type C: in type A - 56.4 ± 7.8 years, in type 

B - 59.2 ± 9.3 years, and in type C - 62.1 ± 8.5 years. 

In all three groups, men predominated (respectively 

75.0%, 73.7% and 73.1%). Left ventricular ejection 

fraction (LVEF) decreased significantly as the profile 

worsened: in patients with type A it was 52.1±4.3%, 

in type B - 47.3±5.1%, and in type C - only 

41.7±5.8%, which reflects the progressive deteriora-

tion of myocardial systolic function. Functional en-

durance, assessed using the 6-minute walk test 

(6MWT), also significantly decreased from type A to 

type C: 432±45 m, 354±39 m, and 256±41 m, respec-

tively. According to the HADS anxiety scale, the 

lowest values were recorded in patients with type A 

(5.2±1.1 points), while patients with type B had mod-

erately pronounced anxiety (8.7±1.5 points), and type 

C had pronounced anxiety (11.3±2.2 points). As-

sessment of stress levels on the PSS-10 scale revealed 

a clear trend towards its increase: type A - 12.4 ± 3.2 

points, type B - 16.5 ± 2.9 points, and type C - 20.8 ± 

3.6 points. The quality of life index on the EQ-5D-5L 

scale decreased with the transition from type A (0.81 

± 0.09) to type C (0.55 ± 0.13), reflecting a general 

deterioration in the subjective perception of the state 

of health. Finally, adherence to therapy was highest 

in type A patients (3.7±0.6 points), moderate in type 

B (3.1±0.8 points), and minimal in type C (2.4±0.9 

points), which emphasizes the need for individualized 

motivational strategies depending on the psycho-

emotional profile. 

During the study, the dynamics of clinical and 

psychological indicators in patients of three types (A, 

B, and C) were assessed after six months of cardiac 

rehabilitation. In type A patients, an improvement in 

the 6-minute walk test (6MWT) distance from 432 to 

510 meters (p<0.01) was noted, indicating good func-

tional recovery. In type B, the increase was from 354 

to 448 meters (p<0.01), while in type C, it was from 

256 to 372 meters (p<0.001), demonstrating the high-

est degree of improvement against a background of 

initially poorer indicators. Left ventricular ejection 

fraction (LVEF) increased from 52.1% to 54.6% in 

type A patients, from 47.3% to 50.2% in type B, and 

from 41.7% to 45.1% in type C, with the latter group 

showing statistically significant changes (p<0.05). 

The level of anxiety on the HADS scale de-

creased in all groups: in type A patients - from 5.2 to 

3.1 points, in type B - from 8.7 to 4.5, and in type C - 

from 11.3 to 5.6 points, with the differences in the 

latter group being statistically significant (p<0.01). A 

similar trend was observed on the PSS-10 stress per-

ception scale, where values decreased from 12.4 to 

9.1 in type A, from 16.5 to 11.3 in type B, and from 

20.8 to 13.6 in type C. 

The EQ-5D-5L quality of life index improved 

in all three groups: from 0.81 to 0.91 in type A, from 

0.68 to 0.83 in type B, and from 0.55 to 0.77 in type 

C. Positive dynamics were also noted in the level of 

adherence to therapy: in type A - from 3.7 to 4.2 

points, in type B - from 3.1 to 3.9, and in type C - 

from 2.4 to 3.7 points. 

 

Table 1. Patient characteristics by rehabilitation profiles (n=96) 

Indicator Type A (n=32) Type B (n=38) Type C (n=26) 

Average age, years 56,4 ± 7,8 59,2 ± 9,3 62,1 ± 8,5 

Men, % 75,0 73,7 73,1 

Left ventral ejection fraction, % 52,1 ± 4,3 47,3 ± 5,1 41,7 ± 5,8 

6-minute walk test, m 432 ± 45 354 ± 39 256 ± 41 

HADS (Alarm), points 5,2 ± 1,1 8,7 ± 1,5 11,3 ± 2,2 

PSS-10 (stress level), points 12,4 ± 3,2 16,5 ± 2,9 20,8 ± 3,6 

EQ-5D-5L (general index) 0,81 ± 0,09 0,68 ± 0,11 0,55 ± 0,13 

Adherence to treatment (points) 3,7 ± 0,6 3,1 ± 0,8 2,4 ± 0,9 
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Fig. 1. Statistical significance of differences between groups 

 

Table 2. Dynamics of indicators after 6 months of cardiac rehabilitation 

Indicator Type A (n=32) Type B (n=38) Type C (n=26) 

6MTH, m 432 → 510 (p<0,01) 354 → 448 (p<0,01) 256 → 372 (p<0,001) 

LVEF, % 52,1 → 54,6 47,3 → 50,2 41,7 → 45,1 (p<0,05) 

HADS (Alarm), points 5,2 → 3,1 8,7 → 4,5 11,3 → 5,6 (p<0,01) 

PSS-10, points 12,4 → 9,1 16,5 → 11,3 20,8 → 13,6 

EQ-5D-5L (index) 0,81 → 0,91 0,68 → 0,83 0,55 → 0,77 

Adherence to treatment, points 3,7 → 4,2 3,1 → 3,9 2,4 → 3,7 

Frequency of hospitalizations, % 0 2,6 7,7 

 

The hospitalization rate at the end of the obser-

vation period was 0% in the type A group, 2.6% in 

type B, and 7.7% in type C, which emphasizes the 

clinical significance and effectiveness of rehabilita-

tion, especially in patients with initially more severe 

conditions. 

Discussion of the research results. The ob-

tained results confirm the high effectiveness of an 

individualized approach in the cardiac rehabilitation 

of patients who have undergone acute myocardial 

infarction and PCI. Stratification of patients by func-

tional, psycho-emotional, and behavioral characteris-

tics allowed for the development of targeted, more 

acceptable rehabilitation programs for patients. The 

identified differences in the dynamics of indicators 

between groups A, B, and C emphasize the need for 

flexible adaptation of physical and psychological in-

terventions. Particularly significant are the improve-

ments in high-risk patients (type C), who, despite an 

initially unfavorable profile, demonstrated significant 

improvement in both somatic and psycho-emotional 

states. This indicates the key role of a multidiscipli-

nary approach and the importance of including cogni-

tive behavioral therapy in rehabilitation programs. 

The implementation of the individualization algo-

rithm also led to a decrease in repeated hospitaliza-

tions, which may indicate increased stability of the 

achieved results and a potentially positive impact on 

the economic indicators of the healthcare system. 

Comparison with previously published data, such as 

the EUROACTION and REHAB-HF studies, shows 

that the proposed model aligns with international 

trends, while having a clear structure and applicabil-

ity in hospitals with limited resources. 

Conclusion. The developed and implemented 

algorithm for individualized cardiac rehabilitation 

demonstrates high clinical effectiveness. Its applica-

tion allows for: increasing the accuracy of patient risk 

stratification; selecting optimal forms of physical and 

psychological support; improving quality of life, 

physical endurance, and adherence to therapy; and 

reducing the frequency of repeated hospitalizations 

and complications. The application of such an algo-

rithm is especially relevant in multi-profile institu-

tions and outpatient centers, where decision-making 

speed, a personalized approach, and efficient resource 

utilization are crucial. The implementation of this 

model can be an important step towards realizing the 

principles of personalized cardiology and reducing 

the burden of ischemic heart disease. 
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АЛГОРИТМ ИНДИВИДУАЛИЗАЦИИ 

КАРДИОРЕАБИЛИТАЦИИ У ПАЦИЕНТОВ 

ПОСЛЕ КОРОНАРНОГО ВМЕШАТЕЛЬСТВА 

 

Насырова З.А., Исмати Н.О. 

 

Резюме. Современные подходы к кардиореа-

билитации требуют переосмысления стандартных 

протоколов и акцента на индивидуализации вос-

становительных мероприятий. Учитывая гетеро-

генность клинических состояний пациентов, пере-

несших острый инфаркт миокарда и перенесших 

чрескожное коронарное вмешательство (ЧКВ), 

становится очевидной необходимость персонали-

зированного подбора реабилитационных мероприя-

тий по объему и характеру. В данной статье рас-

сматриваются основные принципы индивидуализа-

ции кардиореабилитации, включая стратификацию 

пациентов по функциональному статусу, уровню 

психоэмоционального напряжения, тяжести сер-

дечной недостаточности и степени приверженно-

сти лечению. Представлен структурированный ал-

горитм, охватывающий этапы первичного обследо-

вания, психологического скрининга, планирования 

физической активности, психообразовательной 

поддержки и мониторинга эффективности вмеша-

тельства. Разработка индивидуальных программ 

позволяет повысить эффективность кардиореаби-

литации, улучшить качество жизни, снизить тре-

вожность и депрессию, а также повысить при-

верженность к медикаментозной терапии. Пред-

ложенный алгоритм может быть успешно интег-

рирован в практику многопрофильных стационаров 

и амбулаторных кардиологических центров, спо-

собствуя достижению более устойчивых клиниче-

ских результатов и снижению риска рецидивов сер-

дечно-сосудистых событий. 

Ключевые слова: кардиологическая реабили-

тация, индивидуализация, инфаркт миокарда, ЧКВ, 

качество жизни, стратификация риска, алгоритм. 

 


