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Cardiovascular diseases remain the leading cause of mortality in Ukraine, so effective rehabilitation after acute coronary
syndrome is essential for restoring health and preventing repeat events. The purpose of the study was to compare the effectiveness
of the inpatient and outpatient stages of cardiac rehabilitation. 60 patients after acute coronary syndrome who underwent various
recovery programs were examined. Exercise tolerance, left ventricular ejection fraction, resting heart rate, anxiety level, quality of
life, and treatment adherence were assessed. Inpatient rehabilitation improved clinical outcomes and increased therapy adherence,
while outpatient rehabilitation contributed to further improvements in physical condition, emotional balance, and quality of life.
Combining both stages into a single continuous system provides a sustained rehabilitation effect and increases treatment
effectiveness.
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HOPIBHAJIbHA XAPAKTEPUCTHKA CTALIIOHAPHOI TA AMBYJIATOPHOI
KAPJIOPEABLJIITAIII Y HAHIEHTIB IIICJIAA TOCTPOI'O KOPOHAPHOT'O CUHAPOMY

CeplLieBO-CyAMHHI 3aXBOPIOBAHHS 3aJIMLIAIOTHCSA IMPOBIAHOIO MPHYMHOI CMEPTHOCTI B YKpaiHi, ToMy e(ekTHBHA
peabimiTamis MicIs TOCTPOrO KOPOHAPHOTO CHHIPOMY Ma€ BAKJIMBE 3HAUCHHS JUIS BIJHOBICHHS 3/0pPOB’S Ta 3amoOiraHHs
MOBTOPHUM MOAIsIM. MeToro po6GoTH Oyino MOpiBHATH e(EeKTHBHICTH CTAl[iOHAPHOTO Ta aMOYJIAaTOPHOTO €TarliB KapaionoriyHol
peabimitamii. O6cTexeno 60 mamieHTIiB MICIs TOCTPOTO KOPOHAPHOTO CHHAPOMY, SKi IPOXOJHMIIN Pi3HI MPOrpaMy BiTHOBIICHHS.
OmuiHIOBaNN TOJNEPAHTHICTH 0 (i3MYHOTO HaBAaHTAXKEHHS, (PaKLilo BUKHUIY JIBOTO IUIYHOUKA, YACTOTY CEPLEBHX CKOPOUCHB y
CIIOKO1, PiBeHb TPUBOXKHOCTI, SKICTh XXHUTTS Ta NPUXHJIBHICTH A0 JikyBanHs. CramioHapHa pealiiiTallis MOKpaIiuia KIiHiYHi
MOKA3HUKU Ta MiABHINWIA NPUXMIBHICTE 0 Tepamii, a aMOynaropHa CHpHsUIa IOJAaIbIIOMY HOJIMNIIEHHIO ()i3HYHOIO CTaHy,
emoniiiHoro Oamancy Ta sikocTi KUTTA. IloenHamHs 000X eTamiB y eanmHy Oe3mepepBHy cuUCTeMy 3a0esledye CTiHKHiA
peabimitauiiHuil eekT i miaBHILye eEeKTHBHICTD JTiKyBaHHSI.

KorouoBi coBa: rocTpuii KOpoHapHHH CHHIPOM, Kap/ioJIoTidHA pealimitamis, CTallloHapHHH erar, amOyiaTopHHUit
eTall, IPUXWIBHICTH 70 JIKyBaHHS.

The study is a fragment of the research project “Development of rehabilitation programs by assessing the limitations of
Sfunctioning and vital activities of vulnerable population groups under martial law”, state registration No. 0125U002470.

Acute coronary syndrome (ACS) is the leading cause of mortality in the world and in Ukraine [2, 10].

According to the WHO, about 18 million people die from cardiovascular diseases every year, of
which more than 75 % live in middle-income countries [10].

In Ukraine, the mortality rate from ischemic heart disease is 3—4 times higher than the European
average [10]. Not only is the prevention and reduction of the risk of acute coronary events a priority in
modern cardiology, but the issue of effective rehabilitation of patients who have already suffered such
conditions is also becoming increasingly relevant. This is due to the need to restore the cardiovascular
system's functional state, improve quality of life, and reduce the risk of recurrent complications and
mortality, making rehabilitation measures an integral part of a comprehensive approach to treating ischemic
heart disease.

Cardiac rehabilitation is a set of measures aimed at restoring the patient's functional, psychological,
and social state after cardiovascular events [2, 3, 9].

According to Anderson L. et al. [3], participation in a cardiac rehabilitation program reduces
mortality by 26 % and the risk of recurrent infarction by 20 %. The recommendations of the European
Society of Cardiology (ESC, 2021) define cardiac rehabilitation as a mandatory component of secondary
prevention [3, 10].

In most developed countries, the recovery process occurs sequentially — from inpatient to outpatient
and maintenance stages [2, 5, 9].

However, in Ukraine, the implementation of this system remains incomplete due to financial
constraints that prevent patients from receiving both types of care simultaneously. In our realities, the
“division” between inpatient and outpatient rehabilitation remains unclearly regulated.
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The purpose of the study was to compare the effectiveness of inpatient and outpatient stages of
cardiac rehabilitation in patients after acute coronary syndrome and to determine the features of their
implementation in the reformed healthcare system of Ukraine.

Materials and methods. The study was conducted in the Department of Rehabilitation and
Planned Cardiology of the Municipal Enterprise “Poltava Regional Clinical Medical Cardiovascular Center
of the Poltava Regional Council” from January to August 2025. The study selected 60 patients after ACS
who were referred for cardiac rehabilitation 2—4 weeks after discharge. The average age was 57.6+£6.9
years; men — 68.3 % (n=41), women — 31.7 % (n=19).

The inclusion criteria were: stable condition of patients after ACS, restoration of coronary blood
flow by stenting of the infarction-related vessel, absence of multivessel coronary artery disease, optimal
drug therapy, and absence of decompensated heart failure or severe arrhythmias. Exclusion criteria
included: decompensated heart failure (NYHA functional status III-IV), severe comorbidities that limited
the possibility of participating in the rehabilitation program, unstable ischemic heart disease, severe
uncontrolled cardiac arrhythmias, cognitive impairment, or patient refusal to participate in the study.

Patients were randomized by simple random sampling into two equal groups of 30 people:

Group I — an inpatient rehabilitation program that lasted for 14 days and included controlled-dose
physical activity, breathing exercises, psychological support, and medication optimization. The volume of
daily rehabilitation intervention lasted at least 3 hours (high-volume rehabilitation care).

Group I — outpatient rehabilitation program, which lasted 5 weeks, included three physical therapy
sessions per week, psychological consultations, and medication support. The volume of rehabilitation
intervention on the day of the class lasted at least 1 hour (small-volume rehabilitation assistance).

Drug treatment in both groups was carried out in accordance with the recommendations of the
European Society of Cardiology and clinical protocols approved by the Ministry of Health of Ukraine. It
did not differ between groups, thereby minimizing its impact on the study results. Patients received standard
therapy, which included dual antiplatelet therapy, beta-blockers, statins, angiotensin-converting enzyme
inhibitors, or angiotensin II receptor blockers. The drug dosages were adjusted individually, taking into
account the clinical condition and treatment tolerability.

To conduct the study, a multi-component rehabilitation model was developed and implemented,
which primarily included a multidisciplinary team review (a physician of physical and rehabilitation
medicine, a physical therapist, an occupational therapist, a psychologist, and a cardiologist, if necessary).
Based on the multidisciplinary team review, the main short- and long-term goals for the rehabilitation
period were established, and methods and tools were selected to achieve them.

The multi-component rehabilitation model includes several aspects: education, breathing exercises,
physical therapy, medication support, and psychological support.

To assess the effectiveness of inpatient and outpatient rehabilitation, the following parameters were
used: 6-minute walk test (6-MWT, m), left ventricular (LV) ejection fraction (Echo, %), resting heart rate
(HR) (bpm), anxiety level (HADS), quality of life assessment (SF-36), adherence to medication therapy
(Morisky Medication Adherence Scale, MMAS-8), adherence to a healthy lifestyle (Health Behavior
Adherence Scale, HBAS), adherence to secondary prevention (Cardiac Rehabilitation Adherence Index
(CRAD)[1, 3,5, 6, 8].

Mathematical processing of the results was performed using Statistica 8.0 (StatSoft Inc., USA).
The mean (M), variance, mean standard deviation, and median (m), probability, and significance levels (p)
were calculated. The difference was considered statistically significant (p < 0.05).

Written informed consent to conduct the study was obtained from all patients, in accordance with
the Declaration of Helsinki of the World Medical Association on the Ethical Principles of Conducting
Scientific Medical Research Involving Human Subjects (1964-2008), the European Community Directive
86/609 on the participation of humans in biomedical research, as well as the Order of the Ministry of Health
of Ukraine as amended No. 690 dated 23.09.2009. The research protocol was approved by the local
bioethics commission under No. 244, dated December 25, 2024.

Results of the study and their discussion. The study analyzed the dynamics of clinical, functional,
and psychoemotional indicators in patients after ACS depending on the type of cardiac rehabilitation.
Assessment of the effectiveness of inpatient and outpatient rehabilitation programs allowed us to determine
their impact on physical performance, hemodynamic parameters, anxiety level, quality of life, and
treatment adherence. Table 1 presents a comparative description of the effectiveness of inpatient and
outpatient cardiac rehabilitation in the studied patients after ACS.
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Table 1

Comparative characteristics of the effectiveness indicators
of inpatient and outpatient cardiac rehabilitation
Indicator Be'f(.)re. Groqp I (.inpatient Group }I (gutpatient B
rehabilitation | rehabilitation, n=30) | rehabilitation, n=30)
6-MWT, m 340+55 405+50 470+60 <0.05
Left Ventricular Ejection Fraction (LVEF), % 48+7 52+6 55+5 <0.05
Resting heart rate, BPM 80+9 73+8 69+6 <0.05
HADS, points 12.4+£3.5 9.1£2.8 7.3£2.4 <0.05
SF-36 physical component psychological 52/49 62/57 72/66 >0.05
component ( %)

After completing the inpatient cardiac rehabilitation program, patients in group I showed a
statistically significant improvement in basic hemodynamic parameters. Thus, the left ventricular ejection
fraction increased from 48+7 % to 52+6 %, and the resting heart rate decreased from 80+9 to 73+8
beats/min (p<0.05). At the same time, exercise tolerance increased: the average distance during the 6-
minute walk test increased from 340+55 m to 405+50 m.

The outpatient stage of cardiac rehabilitation was characterized by even more pronounced
improvements in functional indicators. In patients in group II, the average 6-MWT distance reached 470+60
m, the left ventricular ejection fraction increased to 55+5 %, and the resting heart rate decreased to 69+6
beats/min (p<0.05). The results indicate that the cardiovascular system adapts to prolonged, high-intensity
physical exertion during outpatient rehabilitation.

Analysis of the psycho-emotional state showed a decrease in the level of anxiety on the HADS
scale in both groups. In the inpatient rehabilitation group, the mean score decreased from 12.4+3.5 to
9.1+2.8, corresponding to a 26 % decrease. In the outpatient rehabilitation group, the level of anxiety
decreased to 7.34+2.4 points, which was 41 % of the initial values.

Quality-of-life indicators from the SF-36 questionnaire also showed positive dynamics. In patients
after the inpatient stage, the physical component increased from 52 % to 62 %, and the psychoemotional
component from 49 % to 57 %. After outpatient rehabilitation, these rates reached 72 % and 66 %,
respectively, reflecting significant improvements in patients' functional status and emotional well-being.

After completing the inpatient program, a significant improvement in hemodynamic parameters
was observed — an increase in left ventricular ejection fraction from 48+7 % to 52+6 %, a decrease in
resting heart rate from 8049 to
73+8 beats/min, as well as an
increase in exercise tolerance in
the 6-minute test from 340+55 to
405+5 0 m (Fig. 1).

The outpatient phase, which
lasted longer and had a higher
intensity of physical and
behavioral interventions,
demonstrated an even more
pronounced improvement in
functional status: the average
distance in the 6-minute test
increased to 470+60 m, the
ejection fraction increased to
55+5 %, and the resting heart rate
decreased to 69+6 beats/min.

Given the critical role of behavioral factors in the secondary prevention of cardiovascular disease,
patient adherence to drug therapy, lifestyle changes, and active participation in the cardiac rehabilitation
program were also analyzed. Assessing these parameters enabled us to determine the impact of different
stages of rehabilitation not only on the patient's functional state but also on the development of their
responsible attitude towards their own health.

A comparative assessment of treatment adherence and behavioral changes in patients after the
inpatient and outpatient stages of cardiac rehabilitation is presented in Table 2.

In the inpatient rehabilitation group, the average adherence to medication therapy on the MMAS-
8 scale was 7.4+0.8 points, indicating a high level of compliance. In patients in the outpatient group, this
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indicator was lower, 6.6+1.1 points (p<<0.05). A similar trend was observed in adherence to a healthy
lifestyle, as measured by the HBAS scale: 82+9 % in group I versus 76x11 % in group II.
Table 2
Comparative assessment of adherence to treatment and lifestyle changes in patients after different stages
of cardiac rehabilitation

. . Group I (inpatient | Group II (outpatient
Indicator Rating scale rehabilrztat(ioé’, n=30) rehabli)litat(iont,pn=30) p

Adherence to drug therapy MMSA-8, (points, 0-8) 7.4+0.8 6.6+1.1 <0.05
Maintaining a healthy lifestyle (diet, HBAS (%) 82+9 76£11 <0.05
physical activity, quitting smoking)

Active participation in the rehabilitation CRAI (%) 79+10 84+8 >0.05
program

Overall commitment (integral indicator) - 83+8 80+9 <0.05

At the same time, participation in the cardiac rehabilitation program, as measured by the CRAI
scale, was higher in outpatient patients (8448 %) than in inpatients (79+10 %), reflecting increased
autonomy and self-control of patients over the long rehabilitation process.

The results obtained confirm the high effectiveness of cardiac rehabilitation as a key element of
secondary prevention in patients after ACS. Both stages — inpatient and outpatient — showed positive
dynamics in functional, psycho-emotional, and behavioral indicators, but their impacts went in different
directions.

Gradual increases in physical activity and the performance of specially selected breathing exercises
contributed to increased tolerance to physical exertion, stabilization of heart rate, and an increase in left
ventricular ejection fraction [2, 3]. This approach, applied in both inpatient and outpatient phases, ensured
a safe, gradual restoration of physical function.

Breathing exercises are a key tool in restoring the functions of the cardiovascular and respiratory
systems after ACS. The use of specially selected breathing techniques (with an emphasis on diaphragmatic
breathing, exercises for prolonged inhalation and exhalation) helps improve oxygenation, reduce heart rate,
normalize venous return, and increase heart rate variability. Exercises are performed in a sitting or lying
position, under the supervision of a physical therapist, with a gradual increase in the duration and depth of
breathing. Regular exercise helps reduce shortness of breath, stabilize blood pressure, and reduce anxiety
[7, 11]. This method also has a positive effect on the psycho-emotional state, as deep breathing activates
the parasympathetic nervous system, reducing stress and tension.

Physical therapy is a key element of cardiac rehabilitation, aimed at gradually restoring physical
performance and exercise tolerance and improving hemodynamic parameters. The program is individually
adapted to the patient's functional state and includes dosed walking, exercises for large muscle groups,
cycling, and coordination exercises. Intensity is determined at 50-70 % of maximum heart rate, with
monitoring of saturation and blood pressure. Regular exercise helps lower cholesterol levels, improve
glucose metabolism, and increase the efficiency of cardiac output. An essential condition is gradualness
and continuity, which ensures safe recovery without the risk of overload. Physical therapy not only
improves somatic indicators but also restores the patient's confidence in their own abilities.

Rational drug support, carried out in both groups in accordance with European and Ukrainian
recommendations, contributed to the stabilization of hemodynamics and maintenance of the effect of
physical and psychological rehabilitation. High rates of treatment adherence (MMAS-8) in the inpatient
rehabilitation group confirm the effectiveness of the combined approach, which combines medication
management and direct contact with a multidisciplinary team [1, 6, 8].

Psychological support includes individual counseling, group therapy, relaxation training, breathing
practices, and cognitive-behavioral techniques. Special attention is paid to working with the family, which
helps. This contributed to a reduction in anxiety levels (HADS), improved emotional state, and adaptation
of patients to a new lifestyle, as well as maintaining a high level of motivation and adherence to the
program. In the first weeks after the event, many patients experience fear of death, depressive thoughts,
irritability, and social isolation [11]. reduce anxiety levels and improve social integration. The participation
of a psychologist in a multidisciplinary team increases adherence to the program, improves self-esteem,
and promotes sustained remission. Effective psychotherapy reduces the risk of recurrent cardiac events and
improves quality of life [5, 7, 9].

Educational sessions, conducted mainly during the inpatient stage, helped patients build knowledge
of risk factors, self-monitoring principles, and the importance of regular medication intake. This component
increased compliance and contributed to the formation of a healthy lifestyle, which is confirmed by high
indicators [6, 9].
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Thus, the results demonstrate that inpatient cardiac rehabilitation is more effective in promoting
adherence to treatment and stabilizing the clinical condition. At the same time, the outpatient program
provides more pronounced functional and psychoemotional recovery after acute coronary syndrome.

Limitations of the study include a relatively small sample of patients and a single-center design,
which may limit the generalizability of the results. In addition, the duration of follow-up did not allow for
the assessment of long-term clinical outcomes of cardiac rehabilitation, particularly the impact on
cardiovascular mortality.

Conclusion

Comprehensive cardiac rehabilitation after acute coronary syndrome is an effective tool for
restoring the physical, psychological, and behavioral state of patients. Both stages — inpatient and outpatient
— provide significant improvement in hemodynamic parameters, exercise tolerance, and quality of life.
Inpatient rehabilitation helps stabilize the cardiovascular system, build motivation for treatment, and ensure
greater adherence to drug therapy (MMAS-8: 7.440.8 points) and a healthy lifestyle (HBAS: 82+9 %). The
constant presence of a multidisciplinary team, an educational component, and psychological support builds
patient trust in treatment and increases compliance.

Outpatient rehabilitation demonstrates advantages in functional and psychoemotional outcomes:
an increase in 6-MWT distance by 38 %, an increase in ejection fraction to 55+5 %, a decrease in heart rate
to 69+6 beats/min, and a decrease in anxiety levels (HADS — 7.34+2.4 points).

A long-term program with the patient's independent participation increases physical endurance and
quality of life (SF-36 physical component: 72 %; psychoemotional: 66 %).

The level of active participation in the rehabilitation program (CRAI) was higher among outpatient
patients (84£8 % vs. 79+10 %), indicating the effectiveness of the gradual return to social activity and self-
control.

At the same time, inpatient rehabilitation remains key to fostering behavioral adherence and
preventing treatment failure, while outpatient rehabilitation is key to maintaining achieved results and long-
term adaptation. The optimal model is their integration into a continuous, multi-component system

encompassing educational, physical, medical, and psychological domains.

The prospects of further research. Implementing a single rehabilitation route within the National Health Service of
Ukraine's financing framework will increase treatment effectiveness, reduce the risk of recurrent cardiac events, and improve
patients' life expectancy after ACS.
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