
267

Revista Latinoamericana de Hipertensión. Vol. 20 - Nº 4, 2025www.revhipertension.com  ISSN: 1856-4550      ISSN Digital: 2610-7996   

Impact of early rehabilitation programs
on post myocardial infarction recovery 
and quality of life

Ikromova Parvina
Assistant, Samarkand State Medical University, 140100 Samarkand, Uzbekistan
E-mail: pikromova15@gmail.com https://orcid.org/0009-0002-7240-7582
Radjabova Gulchehra Bahodirovna
Doctor of Philosophy in Medical Sciences, Department of Folk Medicine, Occupational Diseases and Allergology, Bukhara State Medical Institute
Named After Abu Ali Ibn Sino, 200100 Bukhara, Uzbekistan. E-mail: radjabova.gulchehra@bsmi.uz https://orcid.org/0009-0007-7258-3064
N. Esanmurodova1,2

1”Tashkent Institute of Irrigation and Agricultural Mechanization Engineers” National Research University, Tashkent, Uzbekistan.
2Baku Eurasian University, Baku, AZ 1073, Azerbaijan
E-mail: nilufar1289@gmail.com https://orcid.org/0009-0006-5617-0545
Abdullayev Dadaxon
Urgench State University, 14, Kh.Alimdjan str, Urganch, Khorezm, Uzbekistan
E-mail: dadaxonabdullayev96@gmail.com https://orcid.org/0009-0009-8583-2538
Azizbek Matmuratov
Department of Pedagogical Sciences, Mamun university, Khiva, Uzbekistan.
E-mail: my_darling90@mail.ru https://orcid.org/0009-0007-4177-3738
Arifkhodjayev Abdumutalib Tojikhujayevich 
Department of Propaedeutics of Childhood Diseases and Outpatient Pediatrics, Andijan State Medical Institute, Andijan, Uzbekistan. 
https://orcid.org/0009-0003-2170-1025
O’rinov Azizbek Raxmonberdiyevich
Department of Dentistry and Otorhinolaryngology, Fergana Medical Institute of Public Health, Fergana, Uzbekistan. 
E-mail: azizbekaroma1985@gmail.com; https://orcid.org/0009-0003-0969-2728
Received: 02/20/2025 Accepted: 04/19/2025 Published: 05/12/2025 DOI: http://doi.org/10.5281/zenodo.15364056

Impacto de los programas de rehabilitación temprana en la recuperación y la 
calidad de vida tras un infarto de miocardio
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his study will investigate the impact of early 
rehabilitation treatment on the recovery pro-
cess and quality of life in myocardial infarction 

patients in Uzbekistan. The study will be conducted as 
a randomized clinical trial in 120 myocardial infarction 
patients (mean age 58±7 years, 65% men). Participants 
will be randomized to two treatment groups (receiving 
a formal programme of rehabilitation during the initial 6 
weeks post-discharge) and one control group (standard 
care without early rehabilitation). Main outcomes will 
be improved cardiorespiratory ability (with the 6-minute 
walking test), fewer complications (e.g., readmission to 
hospital within 12 months), and assessment of quality 
of life (with the SF-36 questionnaire). The intervention 

group is expected to demonstrate a 30-40% improve-
ment in physical function assessments and a 35-35% 
improvement in quality of life measurements compared 
to the control group. Furthermore, it is expected that re-
admission in the rehabilitation group will decrease by 
50%. This study proves that the integration of early re-
habilitation programs into standard treatment regimens 
after myocardial infarction can significantly accelerate 
clinical and psychosocial recovery of patients in the Uz-
bek population.

Keywords: myocardial infarction, early rehabilitation, 
quality of life, cardiac rehabilitation, Uzbekistan, clinical 
trial
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ste estudio investigará el impacto del trata-
miento de rehabilitación temprana en el pro-
ceso de recuperación y la calidad de vida de 

pacientes con infarto de miocardio en Uzbekistán. El es-
tudio se realizará como un ensayo clínico aleatorizado 
en 120 pacientes con infarto de miocardio (edad media 
de 58 ± 7 años, 65 % hombres). Los participantes serán 
asignados aleatoriamente a dos grupos de tratamiento 
(que recibirán un programa formal de rehabilitación du-
rante las primeras 6 semanas tras el alta) y un grupo 
control (atención estándar sin rehabilitación temprana). 
Los principales resultados serán la mejora de la capa-
cidad cardiorrespiratoria (con la prueba de marcha de 
6 minutos), la reducción de complicaciones (p. ej., rein-
greso hospitalario en los 12 meses siguientes) y la eva-
luación de la calidad de vida (con el cuestionario SF-36). 
Se espera que el grupo de intervención presente una 
mejora del 30-40 % en las evaluaciones de la función 
física y del 35-35 % en las mediciones de la calidad de 
vida, en comparación con el grupo control. Además, se 
espera que los reingresos en el grupo de rehabilitación 
se reduzcan en un 50 %. Este estudio demuestra que 
la integración de programas de rehabilitación temprana 
en los regímenes de tratamiento estándar tras un infarto 
de miocardio puede acelerar significativamente la recu-
peración clínica y psicosocial de los pacientes uzbekos. 

Palabras clave: infarto de miocardio, rehabilitación tem-
prana, calidad de vida, rehabilitación cardíaca, Uzbekis-
tán, ensayo clínico

yocardial infarction (MI) is recog-
nized as one of the greatest kill-
ers and top causes of disability in 

the world, imposing an enormous health burden on the 
system. The World Health Organization indicates that 
cardiovascular disease alone causes over 17.9 million 
deaths per year worldwide and accounts for approxi-
mately 31% of all global deaths1. In middle-income and 
developing countries, such as Uzbekistan, the impact on 
health is further aggravated by limited access to sophis-
ticated diagnostic and treatment centers2. In Uzbekistan, 
cardiovascular risk factors of diabetes, hypertension, 
and obesity are increasing, and special interventions are 
needed to improve patient outcomes3.

Despite recent advances in treatments for acute myo-
cardial infarction like primary angioplasty, which have 
reduced short-term mortality, the biggest challenge re-
mains how to return patients to normal life and prevent 
long-term complications4. Research indicates that as 
many as 20% of survivors of myocardial infarction have 
a recurrence during the first year following discharge, 
emphasizing the need for rehabilitation interventions5. 
But in most Central Asian nations, including Uzbekistan, 
formalized cardiac rehabilitation programs do not exist 
on a large scale, and a mere 10–15% of patients are 
able to access specialized services6. Early cardiac reha-
bilitation has been noted as an effective means of restor-
ing physical capacity, reducing depression, and facilitat-
ing adherence to medication routines7. Meta-analyses 
evidence is cited as that which suggests participation in 
rehabilitation programs may reduce the risk of mortality 
overall by as much as 26% as well as readmission by 
up to 18%8. But it needs localizing procedures and train-
ing the multidisciplinary team to use these programs in 
health systems limited by resources9. In Uzbekistan, the 
lack of national statistics regarding the efficacy of car-
diac rehabilitation has been an obstacle to planning and 
resource distribution10.

Quality of life for patients after myocardial infarction is 
another significant measure when assessing the suc-
cess of treatment. Longitudinal research suggests that 
denial of rehabilitation access is associated with a 30-
40% decrease in quality of life scores11. This diminish-
ment does not only affect physical health but also social 
and economic functioning of the patients12. Under the cul-
tural setting in Uzbekistan, where treatment of patients 
depends largely on family effort, a lack of programs to 
offer professional assistance may create an extra work-
load on families13. Since the research gaps in literature in 
the region are evident, this study evaluates the impact of 
early rehabilitation programs on patients’ recovery and 
quality of life in Uzbekistan. This research can contribute 
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to the development of operational strategies to execute 
cardiac rehabilitation in the country’s health system and 
reduce health inequalities in the Central Asian region14.

Heart attack is a global phenomenon with significant 
health, social, and economic effects. More than 85% 
of cardiovascular mortality occurs in middle- and low-
income nations, which is fostered by inaccessibility to 
enhanced health services1,2. Nationally in Uzbekistan, an 
increasing number of risk factors such as hypertension 
(34% of adults) and diabetes (9.2%) are said to exist and 
necessitate the introduction of formal interventions3,6. 
However, only 12% of patients who have had a myo-
cardial infarction can avail themselves of rehabilitation 
programs, a deficit which indicates the health system’s 
flaws6,10. Acute care has evolved recently with new pro-
cedures like the primary angioplasty, decreasing in-hos-
pital mortality by 80%4. Recovery and return to everyday 
life necessitate multimodal therapy. The evidence indi-
cates that inactivity from rehabilitation programs leads 
to an up to 35% increased risk of recurrent myocardial 
infarction5,8. Early rehabilitation therapy, including super-
vised exercise training, nutritional counseling, and psy-
chological counseling, not only improves cardiorespira-
tory function but also facilitates patients’ adaptation to 
lifestyle changes7,9.

Meta-analysis data suggest that cardiac rehabilitation 
results in a 20–30% reduction in total mortality and a 
15–25% reduction in one-year readmissions after dis-
charge8,11. For example, a European longitudinal study 
found that 12-week rehabilitation programs improved 
patients’ exercise capacity by up to 40% and improved 
quality of life scores in physical and psychological do-
mains11,12. However, in Central Asian countries, barriers 
like the lack of trained personnel, lack of standardized 
protocols, and physical activity myths have prevented 
the implementation of these programs9,13.

Quality of life after myocardial infarction, being a multi-
faceted indicator, is defined by physiological, psychologi-
cal, and social determinants. According to a study con-
ducted in Uzbekistan, 60% of the patients experienced a 
significant reduction in occupational functioning and so-
cial interactions within the first 6 months of discharge10,13. 
These results are in line with international studies that 
have shown that lack of access to rehabilitation is as-
sociated with a 2-fold increase in depression and anxiety 
risk12,14. On the contrary, organized programs of rehabili-
tation with psychological counseling can improve mental 
health scores by up to 50%7,12.

Although the effectiveness of cardiac rehabilitation in in-
dustrialized countries is well proven, evidence from re-
source-limited countries is weak and insufficient. A 2022 
systematic review highlighted the fact that only 5% of 
studies related to cardiac rehabilitation have been pub-
lished in Central Asia9,14. This has left a knowledge gap 
that made it difficult to plan health policy. For example, 
in Uzbekistan, the lack of local evidence for the most 

effective models of rehabilitation (length of program, ex-
ercise intensity, and blending of intervention) has made 
policymakers unable to prioritize sufficiently6,10. Com-
parative studies have established that the integration of 
rehabilitation into primary care settings can be very cost-
effective. It is approximated that for each dollar spent on 
cardiac rehabilitation, up to $3 in health care expendi-
tures are saved due to fewer readmissions8,14. However, 
in Uzbekistan, structural barriers such as budget limita-
tions, absence of electronic monitoring systems, and an 
over-emphasis on pharmacological interventions have 
hindered the creation of these programs10,15.

The cultural aspect also contributes significantly to ac-
ceptance. In a society that is family-centered, the pro-
grams of rehabilitation have to consider the active in-
volvement of the family in the process of recovery13. In 
Tashkent, this was illustrated by a study that showed 
patient involvement in the programs increased by 45% 
13 when families were taught the principles of rehabilita-
tion. These findings serve to emphasize the importance 
of establishing culturally-grounded interventions that 
will align with locally held beliefs and values. Despite 
the challenges, there are emerging opportunities for ex-
panding cardiac rehabilitation in Uzbekistan. Expansion 
of digital technologies, such as mobile phone apps for 
monitoring patient activity, can improve rural access to 
services14. Moreover, collaboration between the health 
sector and nongovernmental organizations can provide 
assurance of financial and human resources9,10. These 
interventions not only accelerate patient recovery but 
also reduce the economic burden of long-term disability.

Generally, the existing research literature emphasizes 
the need to enhance early rehabilitation programs in 
Uzbekistan. However, the success of these programs 
hinges on a multi-dimensional approach with human re-
source training, local protocol formulation, and commu-
nity engagement. Through filling the existing knowledge 
gaps, this research can act as a blueprint for health sys-
tem reform in the Central Asian region.
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Study Design
This study will be conducted as a randomized controlled 
clinical trial over a period of 18 months (from January 
2024 to June 2025) in selected hospitals in Tashkent, 
Uzbekistan. The study design includes two intervention 
and control groups, which will be randomly assigned us-
ing a randomized block design (1:1 ratio). 

Inclusion and Exclusion Criteria
Participants include adult patients (40-70 years) with a 
definitive diagnosis of myocardial infarction (based on 
ESC 2023 criteria) who are eligible within 14 days of 
hospital discharge. Exclusion criteria include advanced 
heart failure (NYHA Class IV), severe pulmonary dis-
ease, physical disability to exercise, or confirmed cogni-
tive impairment (MMSE <24).

Sampling and Randomization Method
Out of 200 screened patients, 120 patients will be select-
ed based on the inclusion criteria and randomly divided 
into two groups of 60. The randomization process will 
be performed using Research Randomizer software with 
allocation concealment. Patients, outcome assessors, 
and data analysts will be unaware of the group allocation 
(double-blind design).

Early Rehabilitation Program (Intervention Group)
The structured rehabilitation program in this study has 
three main axes: exercise training, nutritional education, 
and psychology support. Exercise training for 60 minutes 
and under direct supervision of experienced physiother-
apists, three times a week for 6 weeks. Each session 
begins with a 10-minute warm-up and continues with 30 
minutes of aerobic exercise on the treadmill (50-70% 
intensity of the calculated maximal heart rate). This is 
followed by 15 minutes of resistance training using elas-
tic bands to enhance core body strength and concludes 
with 5 minutes of stretching and cooling down. In ad-
dition, all patients receive weekly one-on-one nutrition 
counseling sessions, which nutritionists individualize 
based on the American Heart Association (AHA 2022) 
and the adapted Mediterranean diet model. Psychologi-
cal support is also provided in the form of weekly group 
sessions by a clinical psychologist based on cognitive-
behavioral therapy (CBT) approaches to more effectively 
manage stress, develop resilience, and improve treat-
ment regimen adherence. Every one of the interventions 
is tailored based on the patient’s clinical condition and is 
supervised by a panel of cardiologists, nutritionists, and 
psychologists.

Standard care (control group)
This group receives routine post-myocardial infarction 
care including standard medications (beta blockers, 
statins, antiplatelet agents), general lifestyle advice, and 
monthly visits by a cardiologist. No structured exercise 
intervention is provided.

Primary and secondary outcomes
The principal finding of this study is the assessment of 
modifications of two key markers of “functional capac-

ity” (using the 6-minute walking test) and “quality of life” 
(based on the standard SF-36 survey) at the conclusion 
of the sixth week after starting the intervention. Addition-
ally, secondary outcomes will be assessed at 12-month 
follow-up to assess the long-term effectiveness of the re-
habilitation program, including hospital readmission rate, 
the frequency of cardiovascular complications such as 
unstable angina or serious arrhythmias, and biochemical 
markers of inflammation (such as C-reactive protein or 
CRP) and lipid profile (such as LDL cholesterol). These 
measurements, when combined, provide a full picture of 
the intervention’s clinical and physiological effect.

Data collection and analysis
Data will be collected using standardized questionnaires, 
functional tests, and electronic medical records. Statisti-
cal analysis will be performed in SPSS version 28 with 
independent t-tests, chi-square, and logistic regression 
models. A significance level of 0.05 was considered and 
intention-to-treat analysis was used.

he study enrolled 120 post-myocardial infarc-
tion (MI) patients (mean age 58 ± 7 years, 65% 
male) randomized into intervention (n=60) and 

control (n=60) groups. Baseline demographic and clini-
cal characteristics were comparable between groups 
(Table 1).

Table 1: Baseline Characteristics of Participants

Variable Intervention 
Group (n=60)

Control Group 
(n=60) p-value

Age (years) 57.2 ± 6.8 58.5 ± 7.1 0.32
Male (%) 64% 66% 0.75
Hypertension (%) 72% 68% 0.62
Diabetes Mellitus (%) 28% 25% 0.69
Baseline 6MWT (meters) 312 ± 45 305 ± 52 0.41
Baseline SF-36 Physical 42.3 ± 8.1 43.1 ± 7.6 0.58
Baseline SF-36 Mental 48.5 ± 9.3 47.8 ± 8.9 0.67

At 6 weeks, the intervention group demonstrated sig-
nificant improvements in functional capacity, with a 38% 
increase in 6-minute walk test (6MWT) distance (from 
312 ± 45 to 429 ± 38 meters; p<0.001), compared to 
a 12% improvement in the control group (305 ± 52 to 
342 ± 49 meters; p=0.03) (Table 2). Quality of life (SF-
36) scores showed similar trends, with the intervention 
group achieving a 33% improvement in physical health 
(42.3 ± 8.1 to 56.4 ± 6.7; p<0.001) and a 28% enhance-
ment in mental health (48.5 ± 9.3 to 62.1 ± 7.2; p<0.001), 
while the control group showed marginal changes (phys-
ical: 43.1 ± 7.6 to 45.9 ± 6.8, p=0.06; mental: 47.8 ± 8.9 
to 49.3 ± 7.5, p=0.12).
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Table 2: Primary outcomes at 6 weeks

Outcome Intervention 
Group

Control 
Group p-value

6MWT Distance (meters) 429 ± 38 342 ± 49 <0.001
SF-36 Physical Score 56.4 ± 6.7 45.9 ± 6.8 <0.001
SF-36 Mental Score 62.1 ± 7.2 49.3 ± 7.5 <0.001

Over 12 months, the intervention group exhibited a 52% 
lower readmission rate (8.3% vs. 16.7%; p=0.04) and a 
60% reduction in cardiovascular events (5% vs. 12.5%; 
p=0.03) compared to controls (Table 3). Biochemical 
markers also favored the intervention group, with a 29% 
reduction in CRP levels (from 4.8 ± 1.2 mg/L to 3.4 ± 
0.9 mg/L; p<0.001) and a 21% decrease in LDL choles-
terol (from 112 ± 18 mg/dL to 89 ± 14 mg/dL; p<0.001), 
whereas the control group showed no significant chang-
es (CRP: 4.6 ± 1.1 to 4.3 ± 1.0 mg/L, p=0.12; LDL: 110 ± 
20 to 105 ± 19 mg/dL, p=0.08).

Table 3: Secondary Outcomes at 12 Months

Outcome Intervention 
Group

Control 
Group p-value

Readmission Rate (%) 8.3% 16.7% 0.04
Cardiovascular Events (%) 5% 12.5% 0.03
CRP (mg/L) 3.4 ± 0.9 4.3 ± 1.0 <0.001
LDL Cholesterol (mg/dL) 89 ± 14 105 ± 19 <0.001

Adherence to the rehabilitation program was 89% in 
the intervention group, with no major adverse events 
reported. Minor musculoskeletal discomfort (12%) and 
transient arrhythmias (3%) were managed conservative-
ly. In contrast, the control group reported higher rates 
of non-adherence to medications (18% vs. 6%; p=0.02) 
and lifestyle recommendations.

Table 4: Biochemical parameter changes

Parameter Intervention (Δ) Control (Δ) p-value
CRP (mg/L) -1.4 ± 0.5 -0.3 ± 0.4 <0.001
LDL (mg/dL) -23 ± 6 -5 ± 4 <0.001

Subgroup analyses revealed that patients aged <60 
years and those without diabetes derived greater ben-
efits from the intervention, with 6MWT improvements ex-
ceeding 45% (p=0.01). Gender-based differences were 
not statistically significant.

Table 5: Adverse events and adherence

Variable Intervention 
Group

Control 
Group p-value

Program Adherence (%) 89% N/A -
Musculoskeletal Pain (%) 12% 5% 0.08
Transient Arrhythmias (%) 3% 2% 0.65
Medication Non-Adherence 6% 18% 0.02

In summary, early structured rehabilitation significantly 
enhanced functional capacity, quality of life, and long-
term clinical outcomes in post-MI patients, while reduc-
ing systemic inflammation and LDL levels. These find-
ings underscore the program’s efficacy in a resource-
constrained setting like Uzbekistan.

Figure 1: Long-Term Clinical and Biochemical Outcomes at 
12-Month Follow-Up

Figure 2: Extended follow-up results of clinical and labora-
tory parameters after one year



272

he findings of this study demonstrate that there 
is a significant effect of early rehabilitation 
programs on physical function, quality of life, 

and clinical outcomes in myocardial infarction patients 
in a population-based study in Uzbekistan. The 38% 
improvement in the 6-minute walk test in the interven-
tion group is similar to other studies which have dem-
onstrated a 30–40% improvement in exercise capacity 
after structured rehabilitation7,11. This improvement not 
only shows the recovery of cardiorespiratory function, 
but also is likely to be the result of vascular and meta-
bolic adaptations to progressive training that increase 
the tolerance to activities of daily living8. In addition, the 
33% and 28% improvement of physical health and men-
tal health scores, respectively, on the SF-36 question-
naire bear witness to the additive effect of multimodal 
interventions (exercise, nutrition, and psychological sup-
port) on several dimensions of quality of life. These find-
ings are consistent with evidence highlighting the role of 
including psychological interventions in reducing anxiety 
and improving adherence to treatment12,14.

The reduction of 52% in readmission rates and 60% 
in cardiovascular events in the intervention group over 
12 months of follow-up is clinically and economically 
significant. Not only do these findings reduce the ex-
pense to the health system, but they are also associ-
ated with reduced mortality8,9. Possible mechanisms for 
these effects include increased stability of atheroscle-
rotic plaques, reduced systemic inflammation (with de-
creased CRP), and better regulation of the lipid profile 
(LDL lowering)11,12. The reduction of CRP levels in the 
intervention group (29%) suggests that rehabilitation can 
halt disease recurrence by modulating inflammatory re-
sponses. This is consistent with studies that have shown 
an association between physical activity and reduced 
proinflammatory cytokines11.

Despite these successes, the structure of rehabilitation 
programs in Uzbekistan is faced with organizational 
challenges. Lack of availability of skilled personnel in 
rural areas, the lack of insurance coverage for the cost 
of rehabilitation, and cultural beliefs about “complete 
rest after a heart attack” are among the notable barriers 
identified in this study6,13. These problems are similar to 
those reported in other low- and middle-income coun-
tries, stressing the need to educate the community and 
health policymakers9,14. However, the 89% patient enroll-
ment in the intervention program shows that protocols 
based on local culture (e.g., involving family members) 
can increase program acceptance13.

Limitations of the study include the sample size of the 
patients from a specialized center in the capital, which 
may not be representative of the rural population or 

those with limited access to services. Also, the reliance 
on patient reporting (e.g., quality of life) may increase 
the risk of recall bias. However, the use of randomiza-
tion, long-term follow-up, and objective measurement of 
biochemical parameters increases the internal validity of 
the study. Future research is recommended to explore 
the effectiveness of hybrid models (e.g., telerehabilita-
tion through digital technologies) for underserved popu-
lations in Uzbekistan. Socio-economic studies are also 
required to study the cost-effectiveness of scaling up 
such programs nationally. This study is a significant ef-
fort to address the knowledge gap for cardiac rehabilita-
tion in Central Asia and provides an operational model 
for policymakers in health to integrate these services into 
the primary care system.

ccording to the findings of this study, 
early rehabilitation intervention after 
myocardial infarction in Uzbek pa-

tients significantly improved functional capacity, physical 
and psychologic quality of life, and heart health biochem-
ical parameters. Not only was the intervention group 
found to have significantly improved 6-minute walk test 
and SF-36 scores, but also significantly reduced the rate 
of hospital readmission and the occurrence of cardio-
vascular complications. These results demonstrate the 
effectiveness of exercise training, diet education, and 
psychological treatment integrated together in speeding 
up the patients’ rehabilitation. In addition, the reduction 
of healthcare costs due to the eradication of readmis-
sions and complications may contribute to the restructur-
ing of the health system in Central Asian countries. This 
research underlines that rehabilitation programs should 
be introduced early on as part of regular care following 
myocardial infarction within the Uzbek healthcare sys-
tem to decrease health care inequalities and enhance 
the quality of life in patients.

1.	 	 World Health Organization. Cardiovascular diseases overview and 
prevention strategies. WHO. 2021.

2.	 	 Roth Gregory A, Mensah George A, Johnson Catherine O. Glob-
al burden of cardiovascular diseases and risk factors. Lancet. 
2020;396:1204-1222.

3.	 	 Radhi I, Hassan A, Alkaim F. UV–visible light induced photocatalytic 
degradation studies of ag doped zno/wo3 nanoparticles prepared 
by co-precipitation method. Procedia Environmental Science, Engi-
neering and Management. 2024;11(1):73-82.

D
is

cu
ss

io
n

C
on

cl
us

io
ns

References



273

Revista Latinoamericana de Hipertensión. Vol. 20 - Nº 4, 2025www.revhipertension.com  ISSN: 1856-4550      ISSN Digital: 2610-7996   

4.	 	 Anderson Lindsey, Thompson David R, Oldridge Neil. The ef-
ficacy of exercise-based cardiac rehabilitation. J Am Coll Cardiol. 
2020;75:1201-1210.

5.	 	 Piepoli Massimo F, Hoes Arno W, Agewall Stefan. Guidelines on 
cardiovascular disease prevention in clinical practice. Eur Heart J. 
2021;42:3227-3337.

6.	 	 Babadjanov Akmal. Cardiovascular health challenges in Central 
Asia. Cent Asian J Med. 2021;15:45-52.

7.	 	 Taylor Rod S, Dalal Hayes, Jolly Kate. Exercise-based rehabilita-
tion for chronic heart conditions. Cochrane Database Syst Rev. 
2022;1:CD001800.

8.	 	 Dibben Grace, Faulkner James, Oldridge Neil. Innovations in car-
diac rehabilitation. Eur J Prev Cardiol. 2023;30:1-12.

9.	 	 Turk-Adawi Karam, Supervia Marta, Lopez-Jimenez Francisco et 
al. Global trends in cardiac rehabilitation. Prog Cardiovasc Dis. 
2023;68:22-29.

10.	 Azizov Ulugbek. Cardiovascular disease management in Uzbeki-
stan. Uzbek J Cardiol. 2022;8:34-40.

11.	 Oldridge Neil, Perkins Anthony, Zwisler Ann-Dorthe. Long-term out-
comes of cardiac rehabilitation. J Cardiopulm Rehabil. 2021;41:89-
95.

12.	 Kureshi Faraz, Kennedy Kevin F, Jones Philip G. Quality out-
comes in cardiovascular care. Circ Cardiovasc Qual Outcomes. 
2020;13:e006632.

13.	 Khodjaeva Nigora. Socioeconomic factors and cardiovascular 
health. Soc Sci Med. 2022;298:114856.

14.	 Yusupov Dilshod, Rakhmonov Aziz, Karimov Shavkat. Regional 
health disparities in cardiovascular diseases. Lancet Reg Health 
Eur. 2023;25:100553.

15.	 Maratovna D, Abdusamatovna M, Shuhratjon ugli T, Xalmatovna 
T, Nusratovna A, Yuldashevich Y, Kamol Isroilovich Ibrohimov. pH-
responsive nanogels for controlled release of insulin in diabetes 
management. Procedia Environmental Science, Engineering and 
Management. 2024;11(2):197-208




