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Pe3rome. Kapouopeabunumayusnea 3amorasuti EH0AuLy8nap cmanoapm npomoKoIapHy Kauma Kypub YukuHY ed
peabunumayus 4opa-madbupiapuy UHOUGUOYANIAUMUPULIA YbMUGOp KAPAMUWHY manab Kuiaou. Ymxup mMuoxapo
unapxkmunu ymraszean éa mepu opkaiu xoponap aparauysuu (TOKA) 6owoan keuupean 6GemopraphuHe KIUHUK
XONamaapuHuHe 2emepoeniucuHy xucobea onean Xonod, peadurumayus 4opa-maodupiapuHy Xaxcmu 6a xapakmepu
6ytiuta uHOUSUOYal MAanIaul 3apypamu SAKKoA HAMOEén 6ynaou. Yuby maxonaoa kapouopeabuiumayusnu uHOUSUOyai-
JAUMUPUIHURE ACOCUTL MAMOUUTIAPU, HCYMIAOAH 6EMOPIAPHU (OYHKYUOHAT X0Namu, PYXUI-XUCCULL 3YPUKULL 0apadicac,
I0paK eMmuUMOBYULUSUHUHE OUPAUSU 64 OABONAHUWEA MOUULIUK Oapajicacu Oyuuya unousUOyaLiaumupuul Kypuo
yukunaou. bupramuyu mexuiupys, NCUXONOLUK CKPUHUHZ, JHCUCMOHUL (DAOIUKHU PENCATAUMUPULL, NCUXO-MAbIUMULL
KYI1a6-Kyeeamaaul 6a apaiaulys camapadopiuuti MOHUMOPUHE KULUW OOCKUYAAPUHY Y3 U4Ued O12aH MY3uleaH dieo-
pumm maxoum smunean. Mnousudyan oacmyprapuu uwinad yukuw Kapouopeaburumayus camapaoopiusut OuupuiL,
xaém cugamuHy AXWUIAUL, XABOMUD 84 OENPECCUIHU KAMAUMUPULL, ULYHUH2OEK, 00PU-0apPMOH MePanuscued COOUKIUKHU
owupuus umMkoHunU bepaou. Taxnug smunean areopumm Kyn mapmoKkiu wu@doxonanap ea amoyiamop Kapouoro2us map-
KA3napu amaiuémuea mMyea@akusmay uHmezpayust KUTUHUWY MyMKUH, 6y 3ca siHada 6apKapop KIUHUK HAMUNCAIapea
IpuULL 84 TOPAK-KOH MOMUP XOOUCATAPUHUNHE KAUMALAHUW XA8(UHY Kamaumupuwea Epoam bepadu.

Kanum cy3nap: xapouonoeux peaburumayus, unouguoyaiiawmupuui, muoxapo uupapxmu, TOKA, xaém
cughamu, xasgh cmpamupurayusicu, areopumm.

Abstract. Modern approaches to cardiac rehabilitation require rethinking standard protocols and emphasiz-
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 ex-
amines the key principles of individualizing cardiac rehabilitation, including patient stratification based on func-
tional status, level of psycho-emotional stress, severity of heart failure, and degree of treatment adherence. A struc-
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-
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tice of multidisciplinary hospitals and outpatient cardiology centers, contributing to more sustainable clinical out-
comes and reducing the risk of recurrent cardiovascular events.
Keywords: cardiac rehabilitation, individualization, myocardial infarction, PCI, quality of life, risk stratifi-

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 I11-1V, 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 SCOREZ2 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-
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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 PCIl-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: 432445 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 (2.44+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
20.8t0 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 52+1,1 87+1,5 113+£22
PSS-10 (stress level), points 124+32 16,5+29 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 — 54,6 473 — 502 41,7 — 45,1 (p<0,05)
HADS (Alarm), points 52 —3,1 8,7—45 11,3 — 5,6 (p<0,01)
PSS-10, points 12,4 —9,1 165 — 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 3,742 3,1 -39 24 —37
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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2EHHOCNb KIUHUYECKUX COCMOSHULL NAYUEeHmMO8, nepe-
Hecuux ocmpbvlli UH@DAPKM MUOKAPOA U NepeHecuiux
upecKkodxcHoe KopoHapHoe emeutamenvcmeo (4KB),
CMAHOBUMCS OYEBUOHOU HE0bX00UMOCMb NepCOHAU-
3UPOBAHH020 N0060OPA peabuIUMmayuOHHbIX MePOnpUsi-
muil no obvemy u xapakmepy. B dannoi cmamve pac-
CMAMpUBAIOMCsi OCHOBHbLE NPUHYUNBL UHOUBUOYAIUZA-
yuu Kapouopeaburumayuu, 6KI0YAL CMPAMUPUKAYUo
nayuenmos no @QYHKYUOHANbHOMY CMAMYCY, YPOGHIO
ACUXOIMOYUOHATbHO20 HANPAJNCEHUs, Msdcecmu cep-
0eYHOU HeOOCMAMOYHOCIU U CMeNneHU NPUBEPIHCEHHO-
cmu neyenuio. Ilpedcmasgnen cmpykmypuposanHlil a-
20pUmMM, 0X8AMBIEAIOWUT IMANbL NEPEULUHO20 00CNed -
8aHUsl, NCUXONOSUYECKO20 CKPUHUHEd, NAAHUPOBAHUS.
Qusuyeckoll  akmugHocmu,  NCUX00OPA308AMENLHOL
Nn000ePICKU U MOHUMOPUHEA 3P pexmusnocmu emewa-
menvcmea. Paspabomka uHOUBUOYANLHBIX NPOCPAMM
no3605em ROGbICUMb IPHeKMUSHOCHb Kapouopeabu-
AUMAYUY, YIYYUUMb KAYeCmE0 JICU3HU, CHUZUMb Mpe-
BOJICHOCMb U Oenpecculo, d MakKice NO8bICUMb NPU-
BEPIHCEHHOCMb K MeouKkamenmosnoi mepanuu. Ilpeo-
JIOJCEHHbL Al2OPpUMM MOJCem Oblmb YCNEUHO UHNe2-
PUPOBAH 6 NPAKMUKY MHO2ONPOQDUIbHLIX CMAYUOHAPOS
U ambyramopHeblX KAPOUOLOSUHECKUX UEHMPO8, CHO-
cobcmgys docmudiceHuro Oonee YCmouyugvlx KiuHuye-
CKUX pe3yIbmamos U CHUNCEHUIO PUCKA PEYUOUBO8 cep-
0euHO0-coCyOUCmuvLx coObIMuLL.

Knioueswvie cnoea: rxapouonocuueckas peabuiu-
mayus, uHousuoyaiuzayus, ungpapkm muoxapoa, 4YKB,
Ka4eCcmeo JHCU3HU, CMpamuurayusi pucKkd, aizopumm.
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