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Purpose: This study aimed to compare the effects of a cardiac rehabilitation (CR) exercise program on skeletal muscle index (SMI)
and cardiorespiratory fitness (CRF) in patients aged >65 years.

Patients and Methods: From January 2012 to December 2021, patients living in rural regions aged >65 who underwent
percutaneous coronary intervention for acute myocardial infarction (AMI) and at least one CR exercise session were enrolled. We
retrospectively reviewed the medical records of the patients who underwent an exercise tolerance test (ETT) at initial and 3-month
follow-ups. A total of 36 patients were enrolled who underwent a mean of 6.56 exercise sessions and were divided into groups based
on the number of center-based CR (CBCR) sessions: 14 in Group A (=7 sessions) and 22 in Group B (<7 sessions). In CBCR session,
we comprehensively counseled them about their nutrition, smoking cessation et al. Both groups underwent an ETT after 12 weeks. The
outcomes were CRF parameters examined by a cardiorespiratory exercise test and the SMI examined by bioimpedance analysis (BIA).
Results: The number of exercise sessions was significantly correlated with the rate of SMI change. Group A showed significant
increases in metabolic equivalent of task (MET), maximal oxygen uptake (VO2max), and SMI after 3 months. There were significant
differences in the rates of change in MET, VO2max, and SMI between the two groups.

Conclusion: CRF significantly improved in Group A in a short period. Further studies are required to increase long-term CBCR
adherence in elderly patients with AMI in rural regions.
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Introduction
Coronary heart disease (CHD), a type of cardiovascular disease (CVD), encompasses acute myocardial infarction (AMI)
and acute coronary syndrome.! CHD is the leading cause of death worldwide.” Over 80% of patients dying from CHD
were reported to be aged 65 years or older.” In Korea, patients aged >60 years accounted for 32.9% of all patients with
AMI between 2016 and 2020,* and the mortality rate within three years of diagnosis was reported to be 19.7% in 2016.°
Patients with AMI experience increased functional impairment.® When AMI occurs in elderly patients, heart
complications such as cardiac failure and arrhythmia, fatality rates,” and complications due to revascularization
procedures increase, alongside an increase in the duration of hospitalization.® Exercise-based cardiac rehabilitation
(CR) is a crucial aspect of the comprehensive treatment of CVDs. CR has a positive impact on the health and well-
being of elderly patients with CVD, including improvements in athletic performance, reduced risk of falls, increased
muscle mass and significantly reduce mortality rates among patients with coronary artery disease (CAD).”'! However,
elderly patients, especially reside in rural regions, show low participation rate and poor adherence due to the poor

accessibility to centers.'>"?
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The world is progressing into an aging demographic, and the decline in muscle mass and strength associated with
aging is now recognized as sarcopenia.'® Skeletal muscle mass decreases with age, and cardiopulmonary function
decreases proportionally to the degree of muscle mass reduction.'>'® Skeletal muscle mass after AMI was significantly
positively correlated with peak oxygen uptake (VO2,..k), and primary composite outcomes, including cardiovascular and
all-cause deaths, in patients with ST-segment elevation myocardial infarction were reported to be significantly higher in
patients with a low appendicular skeletal muscle mass index.'”'®

However, after CR, studies have reported improved skeletal muscle index (SMI) in patients with CVD, as well as
improved cardiopulmonary function and SMI in patients with coronary artery stenosis aged >65 years.'*?° Improvement
in cardiopulmonary function with CR is proportional to the amount of exercise, and some studies have reported on the
effects of CR in elderly patients with myocardial infarction.?'** However, in elderly patients aged >65 years, few studies
have investigated whether CR improves skeletal muscle mass or analyzed the effective number of treatments.

The purpose of this study was to analyze the short-term effects of center-based CR (CBCR) on cardiorespiratory
fitness (CRF) and SMI in elderly patients with AMI and to explore the need for CR among elderly people in rural areas.

Materials and Methods

Participants

This single-center, cross-sectional study was a retrospective analysis of data from patients aged >65 years who were
referred to a tertiary medical institution in a rural region between January 2012 and December 2021 for CR after
percutaneous coronary intervention. Among these patients, those who underwent exercise stress tests at treatment
initiation and after three months were included in the analysis. Participants in the exercise treatment group were defined
as those who participated in at least one session of the CR program. Those who participated in seven or more sessions of
the program were classified into the multi-exercise group (Group A), and those who participated in fewer than seven
sessions were classified into the less-exercise group (Group B). Those who were unable to participate in CR, those who
did not perform both the exercise tolerance test (ETT) and bioelectrical impedance analysis (BIA) in the first and third
months due to pain, and those who did not perform sufficiently in the test to the extent of being unable to perform low-
intensity exercise, with a respiratory exchange ratio (RER) of 0.8, were excluded.

Clinical data and variables were collected from the Wonkwang University Hospital electronic medical record system.
Medical records included age, sex, CR type, number of CR treatments performed, type of AMI, body mass index (BMI),
and other comorbidities (hypertension, diabetes, and dyslipidemia). The number of CR treatments was defined as the total
number of times each patient underwent a hospital-based outpatient CR program.

Intervention

The CR exercise program consisted of 30—-60 min/day of exercise with a frequency of 2-3 times per week, for 12 weeks.
The program consisted of 5 min of warm-up stretching, 20 min of light cycling or walking, up to 30 min of exercise, and
5—-10 min of cool-down. The exercise program prescribed for each patient included walking, treadmill exercise, power
walking, cycling, and yoga after risk classification according to patient exercise capacity, analyzed through the exercise
tolerance test, and medical conditions such as ejection fraction and comorbidities. The initial exercise intensity was
gradually increased according to the target heart rate. The target heart rate was set at 60—85% reserve heart rate, relative
to the heart rate calculated using the maximum heart rate and stable heart rate obtained from the ETT. CBCR provided
comprehensive counseling, nutrition counseling feedback, smoking cessation counseling, diet counseling, and overall
lifestyle improvements at every visit. Upon visiting the center, the CR program provided exercise booklets and checked
the patients’ exercise diaries. CBCR was performed by visiting the hospital and monitoring vital signs, such as heart rate
and blood pressure; if outpatient visits were not possible, an exercise program was performed at home. We prescribed
home-based CR (HBCR) program as same as CBCR program for all patients to start strength training after 4-6 weeks of
onset and were educated about their individualized target HR and Borg scale during exercise. In order to follow up on the

short-term adherence to the exercise program, ETT was performed after three months.
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Exercise Tolerance Test

All patients referred for CR after AMI participated in the ETT at the time of onset and three months later for an
assessment of cardiopulmonary function. A treadmill (Q-stress TM55, Mortara Instrument Inc., WI Milwaukee, USA)
was used for ETT, and respiratory gas analysis was conducted using a metabolic gas analyzer (TrueOne ® 2400,
ParvoMedics, UT, USA). Blood pressure (BP) and heart rate (HR) were monitored (247BP, SunTech Medical, USA)
throughout the testing process, and electrocardiogram (ECG) monitoring was conducted using a 12-lead ECG (Quinton
Q-stress, Mortara Instrument Inc., USA) both before and after ETT. To assess CRF, all participants completed
a symptom-limited exercise test using their physician’s modified version of the Bruce protocol based on the American
Association of Cardiovascular Pulmonary Rehabilitation (AACVPR) guidelines.23 ETT was discontinued in participants
who showed symptoms such as chest pain, severe leg pain, and severe dizziness, or those who wanted to discontinue the
test due to symptoms.

The following indicators were measured: maximum heart rate (HR,.y), maximum oxygen uptake (VO2y.x),
peak minute ventilation (VE,c.x), metabolic equivalent of task (MET), respiratory exchange ratio (RER), and ETT
total exercise duration.

VO2,,.x is an indicator of the maximum oxygen uptake and consumption by the body during exercise, whereas
VEcak is defined as the maximum volume of air inhaled and exhaled over one minute during exercise. MET is a unit of
measurement of the ratio of the amount of energy the body expends during physical activity to the resting metabolism.
These three parameters are the most important indices reflecting a patient’s CRF.

Bioelectrical Impedance Analysis

Body composition was analyzed using a BIA (InBody 370®; InBody, Seoul, Korea). This body composition analysis
system uses current frequencies of 5, 50, and 250 kHz. Appendicular skeletal muscle mass (ASM; kg) and SMI (kg/m?)
were analyzed. ASM was calculated as the sum of the muscle mass in both arms and legs. SMI was calculated as the
ASM divided by height squared (m?).

Statistical Analysis

Student’s #-test was used to compare baseline data between groups A and B among the exercise treatment participants.
The changes in cardiopulmonary function in each CR group measured using EET at the time of onset and at three months
were compared using a paired ¢-test. The Pearson correlation test was used to analyze the correlation between the rate of
change in SMI and the number of participants in CR and the rate of change in exercise capacity in the participants of
exercise treatment. All statistical analyses were performed using SPSS version 27 software (SPSS Inc., Chicago, IL,
USA). Statistical significance was set at p < 0.05.

Ethics

The study protocol received ethical approval from the Institutional Review Board of Wonkwang University Hospital,
Korea (IRB approval number: 2022-12-008). As the data were collected retrospectively, patient consent was not required
by the IRB of Wonkwang University Hospital, owing to the retrospective study design. Patient data were reserved
confidential and used only for research purposes. This study was conducted according to the Declaration of Helsinki.

Results

Among the patients referred for CR after AMI, 102 patients aged >65 years completed ETTs at treatment initiation and at
three months. Among these, nine did not undergo both ETT and BIA or could not be followed up after three months;
seven discontinued the test due to severe leg and knee pain, dizziness, or chest pain; and three had exercise performance
(RER < 0.8) insufficient to meet the low-intensity exercise standards for elderly patients aged >65 years and were
excluded.”* Subsequently, 83 patients were evaluated, including 36 (43.4%) who participated in CR exercise programs
and 47 (56.6%) who participated only in an educational program. The exercise treatment group participated in an average
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of 6.56 sessions; 14 participated in seven or more sessions of the exercise program (Group A), and 22 participated in less
than seven sessions (Group B, Figure 1).

There was no significant difference in the mean age before the initial ETT between Groups A and B (69.0 years and
69.5 years, respectively). Group A (seven men, 50%) and Group B (16 men, 72.7%) had no significant difference in sex
distribution (p > 0.05). The left ventricular ejection fraction was 49.14% in Group A and 53.0% in Group B, with no
significant difference between the two groups (p > 0.05). There were also no significant differences in other demographic
characteristics, including BMI. However, there was a significant difference in the mean weight between the two groups,

Patients over 65 years old with acute
myocardial infarction who enrolled
cardiac rehabilitation (CR).

n=102

Patients who did not performed any of
the tests at least one time
n=9

Patients who could not complete ETT
due to pain or dizziness, and who did not
give sufficient effort (RER <0.8)

n=10
Patients who performed both
exercise tolerance test (ETT) and
Bio-impedence analysis
at initial and 3 month later
n=83
Patients who did not participated in
CR exercise program

n=47

Patients participated in CR exercise Patients participated in CR exercise
session more than seven times session less than seven times
(Group A) (Group B)
n=14 n=22

Figure | Data extraction process.
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with a mean weight of 61.2 kg in Group A and 67.1 kg in Group B. All indices of exercise capacity, including VO2,,,.y,

VE,eak, RER and MET, showed no significant difference between the two groups at the initial ETT (Table 1).

Among the participants in the CR program, the number of participants who underwent one or more exercise sessions

was correlated with the rate of change in SMI (R = 0.37, p < 0.05; Table 2). By contrast, the number of participants in the

exercise sessions did not show a significant correlation with the rates of change in MET or VO2 ..

There was a significant increase in VO2,,,, measured after three months in Group A (19.25 to 23.0 mL/kg/min; p <

0.01), but there was no significant change in Group B (21.6 to 21.7 mL/kg/min). MET increased significantly in Group
A (5.48+1.54 to 6.58+1.44; p < 0.01), whereas Group B showed no significant change (6.17+1.59 to 6.18+1.72). Mean

Table | Clinical Demographic Characteristics and Baseline CRF Characteristics of the

Subjects
Exercised 7 Times or | Exercised Less Than 7 | p-value
More (A) Times (B)

Age (year) 69.07+4.27 69.45£3.11 0.77
BMI (kg/m?) 24.19+2.03 25.13%£3.20 0.34
SMI 7.82+0.62 8.31x1.04 0.12
Height (cm) 158.78+6.44 163.59+8.58 0.06
Weight (kg) 61.247.12 67.10+8.77 0.04*
Sex (Male: Female) 77 16:6 0.17
Hypertension Il (79%) 17 (77%) 0.93
Dyslipidemia 5 (36%) 10 (45%) 0.58
Diabetes mellitus 5 (36%) 10 (45%) 0.58
CHD event type

STEMI 7 (50%) Il (50%) 1.00
NSTEMI 7 (50%) Il (50%) 1.00
EF (%) 49.14+8.78 52.98+10.14 0.24
VOsmax (mL/kg/min) 19.25+5.38 21.59+5.56 0.22
VEmax (L/min) 42.41£13.04 50.31+15.29 0.11
METs 5.48+|.54 6.17+1.59 0.20
RER 1.04£0.16 1.02+0.10 0.64

Notes: *Denotes significant difference between the year group and (p<0.05). Values are presented as mean

value (¢standard deviation).

Abbreviations: CHD, Coronary heart disease; STEMI, ST elevation myocardial infarction; NSTEMI, Non-ST
elevation myocardial infarction; BMI, Body mass index; SMI, Skeletal muscle index; EF, Ejection fraction; VOmax,
maximal oxygen consumption; METs, Metabolic equivalent tasks; RER, Respiratory exchange ratio; VEax,

expired ventilation at maximal effort.

Table 2 Relationships Between the Exercise Time and the
Change Ratio of Cardiorespiratory Parameters in Cardiac

Rehabilitation

Exercise Program Participants

Parameters CR Exercise Time
Correlation Coefficients (r) p-value
A SMI 0.37 0.03*
A METs 0.15 0.38
A VO3max 0.14 0.41
AVE ax 0.07 0.68
A EF 0.01 0.96

Notes: *“Denotes

significant difference between the year group and (p<0.05).

A Denotes the change ratio of each indicators.
Abbreviations: VO,,,,,, maximal oxygen consumption; METs, Metabolic

equivalent tasks;

SMI, Skeletal muscle index; VEq.x expired ventilation at

maximal effort; EF, Ejection fraction.
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Table 3 Comparison of Exercise Capacity Between Onset and 3 month Follow Up Test in Cardiac
Rehabilitation Exercise Program Participants Exercised 7 Times or More (Group A) and Less Than 7 Times

(Group B)
Exercised 7 Times or More (A) Exercised Less Than 7 Times (B)

Initial ETT | 3 Months After ETT | p-value | Initial ETT | 3 Months After ETT | p-value
SMI 7.82+0.62 8.16+0.60 <0.01° 8.31+1.04 8.33+0.88 0. 89
VOomMax 19.25+5.38 23.00+5.01 <0.01° 21.59+5.56 21.69+5.94 0.92
VE nax 42.41£13.04 50.41+14.57 0.02* 50.31+15.29 49.57+16.38 0.78
METs 5.48+1.54 6.58+1.44 <0.01° 6.17+1.59 6.18+1.72 0.99
EF 49.14+8.78 56.31%9.28 <0.01° | 52.98+10.14 57.56x11.23 <0.01°

Notes: *Denotes significant difference between the year group and (p<0.05). "Denotes significant difference between the year group and (p<0.01).
Abbreviations: VO,,,,,, maximal oxygen consumption; METs, Metabolic equivalent tasks; SMI, Skeletal muscle index; VE.,, expired

ventilation at maximal effort; EF, Ejection fraction.

Table 4 Comparison of Change Ratios of SMI and Exercise Capacity Between Cardiac Rehabilitation

Exercise Program Participants Exercised 7 Times or More (Group A) and Less Than 7 Times (Group B)

Exercised 7 Times or More (A) | Exercised Less Than 7 Times (B) p-value
A SMI 4.55+4.84 0.56+6.19 0.04*
A METs 25.30£33.20 2.024£20.51 0.03*
A VOymax 24.61+33.02 2.49+20.27 0.04*
AVE ax 22.55+31.86 1.05+21.04 0.02*
A EF 11.03+£14.62 8.17£29.53 0.70

Notes: *Denotes significant difference between the year group and (p<0.05). A Denotes the change ratio of each indicators.
Abbreviations: VO,,,,, maximal oxygen consumption; METs, Metabolic equivalent tasks; SMI, Skeletal muscle index; VE,,,y, expired
ventilation at maximal effort; EF, Ejection fraction.

VE.x increased significantly in Group A after three months (42.41£13.04 to 50.41+14.57 L/min; p < 0.05). Contrarily,
Group B showed no significant change in VE,,, (50.31£15.29 to 49.57+16.38 L/min). Ejection fraction increased
significantly in both Group A (49.14+8.78 to 56.3149.28) and Group B (52.98+10.14 to 57.56+11.23) (Table 3).

The rates of change in VO2,,,.., MET, VE, ., and SMI were significantly different between Groups A and B at three
months (p < 0.05) (Table 4). Table 3 and Table 4 show significant increases in SMI, VO2,,.., and MET in Group A but
not in Group B, and significantly higher rates of change in SMI, VO2,,., MET, and VE,,,, in Group A than those in
Group B.

Discussion
In this study, exercise ability and skeletal muscle mass were compared and analyzed by grouping patients aged >65 years
based on their participation in at least seven sessions of a CR exercise program. The number of CR exercise program
sessions attended showed a significant positive correlation with the rate of change in SMI. In addition, Group A showed
significant improvements in SMI, VO2,,..«, and MET after three months, and their rates of change in SMI, VO2,,.,, and
MET were significantly higher than those of Group B. However, there were no significant improvements in SMI,
VO2,.x, or MET in the low-exercise group, and there was no significant correlation between the number of sessions
attended and the rates of change in MET and VO2,,,,,. These results suggest that CR is essential for elderly patients with
AMI and that the number of exercises also has a significant impact.

Society is aging worldwide, and exercise at an appropriate intensity is essential to restoring cardiac function in
patients with increasing age.”” Accordingly, the CR exercise needs to be well monitored by experienced physicians,
nurses or physiotherapists during the training period, and the intensity gradually increased according to established

rules.¢ Cardiopulmonary function and skeletal muscle mass decrease with age, with cardiopulmonary function
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decreasing in proportion to muscle mass.’’ Muscle mass is associated with cardiac complications, mortality, and
prognosis in older patients, and low muscle mass increases insulin resistance, causing disturbances in blood glucose
contro] 7-8:17:18:28

Improving SMI is also necessary for medical prognosis and financial outcomes, because sarcopenia increases
hospitalization costs.”” Even in frail elderly patients, exercise improves not only CRF, balance, and physical functions,
but also psychological symptoms such as depression and anxiety, cognitive function decline, and the performance of
daily activities, thereby enhancing the quality of life.*!

Exercise is vital for improving prognosis. A 15% reduction in mortality rate was found for every 1 MET increase in
CRF in healthy adults, and VO2,,,,, which reflects CREF, is closely associated with survival.?® Among older patients with
CHD, participation in CR exercise sessions reduced mortality dose-dependently, and even in the older patients aged >75
years with acute coronary syndrome showed improved physical performances after CR.%'** Our result is similar to that
of a previous study of patients with AMI aged >65 years, who showed dose-dependent improved physical
performances.*

While most previous studies were limited to comprehensively discussing the effects of CR on CVD occurring at all
ages, this study focused on patients with AMI aged >65 years and revealed a significant improvement in cardiopulmon-
ary function and SMI depending on the number of CR treatments per patient and presented a specific number of exercise
sessions that produced effective results. Despite the positive effects of CR, the rate of participation in CR exercise
programs among patients aged >65 years is low, approximately 9.8-31.7% globally, and the participation rate is reported
to decrease as age increases.*> However, even in such a limited situation, this study confirmed the minimum number of
exercise to improve CRF and SMI in a short period of time in patients with AMI aged >65 years.

In this study, Phase 2 CR was performed in elderly patients aged >65 years, and CBCR and HBCR were combined.
Whenever the patients visit the hospital for exercise session, nurse practitioners and medical staff educated the patients
about the prescribed exercise and lifestyle modification and the importance of participating the exercise session. If they
could not visit the hospital to perform center-based exercises performed the exercises at home. Considering that three
months was a short period, in the group (<7) that focused on HBCR and performed CBCR, there was no significant
change in aerobic capacity or SMI. However, in the group that focused more on CBCR (=7), there was a significant
improvement in aerobic capacity and SMI after three months. In the outpatient CR, comprehensive counseling and
feedback for the patients’ exercise diaries were provided for every visit. People who participated more in CBCR showed
better lifestyle improvements, suggesting that the effectiveness of CR was enhanced.

In this study, we found that performing more CBCRs, which include exercise session and comprehensive counseling
about lifestyles, over shorter follow-up periods of less than three months further improved exercise capacity. In another
study, approximately 29% of people who suffered their first heart attack developed anxiety or depression after three
months, and approximately 20% were smokers.*®> Thus, comprehensive CR, including lifestyle modifications such as
psychosocial counseling and smoking cessation counseling, should be performed within three months, and this can be
performed better in CBCR. Therefore, participation in CBCR in phase 2 is recommended.

In addition, studies on clinical outcomes depending on the approach of initial cardiological intervention are being
discussed. One study has reported that the mortality rate increased depending on whether PCI was performed during
daytime hours or nighttime hours.*® In our data, there was no difference in outcome according to the intervention time.
Our hospital is a regional CVD center where specialists are on call 365 days at any time, hence there was no delayed PCI.
Further studies about the mortality rate depending on initial intervention time are required in the future to improve the
overall clinical outcome. For the femoral approach patients, we recommend to start ambulation as early as within 2~3
days, but it is thought that there would be some restrictions when performing some initial basic exercises such as lower
limb stretching and range of motion exercises. In our data, radial approach was used in 13 patients and femoral approach
was used in 23 patients. However, there was no difference in ejection fraction, CRFs and SMI between the two groups on
initial and after 3 months. Although the impact of access site for intervention on rehabilitation has not been evaluated in
this study, it seems that further research focusing on this topic is required.

However, there are some limitations of this study that this is a retrospective study and has data which were collected
from a single hospital. In addition, the number of patients aged >65 years with AMI who participated in the CR program
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was small, and there were many patients whose CRF could not be measured because of the discontinuation of the ETT
due to pain in the lower extremities. Furthermore, 47 of the 83 referred participants participated only in the educational
program. Despite insurance coverage for CR since 2017, the CR participation rate of all patients in studies conducted in
Korea was only 1.5%.?> This could be because adherence to CBCR is poor even after referral and participation in CR. At
the center where this study performed, we run the cardiac rehabilitation critical pathway (CP) for patients with acute
myocardial infarction. After the patients admitted and underwent cardiologic intervention, physician of rehabilitation
visited each patient and educated the necessity, effects and content of cardiac rehabilitation. However, as in this study, the
poor adherence has been observed worldwide. For instance, a study from United Kingdom reported the importance of the
number of CBCR exercise sessions as low exercise session adherence would contribute to insufficient CRF
improvement.*® In particular, adherence to cardiac rehabilitation is poor in elderly patients and those with poor
accessibility to medical centers or who reside in rural regions.'*!?

Another limitation of this study is that it was a short-term study with a follow-up of three months after the onset of the
disease. According to a study, the therapeutic effect of phase 2 CR was lower than expected in elderly patients, even
though the same number of exercise programs were performed during the same period of AMI cardiac rehabilitation.
Thus, they recommended elderly patients to participate in phase 2 exercise programs for a longer period than the
recommendation of WHO.?” Therefore, multicenter studies following the effect of CR in elderly patients for a longer
period are necessary to expand the number of participants and provide evidence for the effectiveness of CR in the elderly
population. In this study, many of the patients did not visit the hospital for follow-up for more than one year. This shows
the one of the characteristics of elderly patients who reside in rural region with low compliance or adherence at CR.
Therefore, further studies are required with long-term follow-up data.

Despite these limitations, this study is meaningful because there has been little information about minimal exercise
volume to improve SMI and CRF. We report that CBCR should be performed at least seven times to be effective and
could improve SMI in short term in elderly patients with myocardial infarction who reside in rural regions. It is notable
that the participation in seven sessions presented in this study is the minimum number of CRs to be performed to achieve
improvement in the short term.

Thus, further strategies should be developed to increase participation rates and adherence to CBCR by improving
accessibility and awareness. For patients living in areas where accessibility or mobility is poor, tele-cardiac rehabilitation
(Tele-CR), a new method of combining HBCR and CBCR, could be investigated, as it has been studied for people who
had difficulty visiting hospitals.**>° A study about HBCR with remote monitoring devices reported that this Tele-CR was
as effective as the CBCR.*’ However, as it is not easy to use advanced devices to monitor during exercise in the elderly
and low socioeconomic level population, further researches are required to make them more user-friendly so that older
patients can easily access them.

Conclusion

The CR program improved cardiopulmonary function and SMI. Increased SMI was significantly and positively correlated
with the participated number of the CR exercise program, dose-dependently. Patients who participated in seven or more
exercise sessions showed significant improvements in CRFs (MET and VO2,,.,,) and SMI after three months. Therefore,
increasing the participation rate in CR exercise programs is recommended among patients aged >65 years with AMIL.
Further studies are needed to ensure the long-term effects of CR and to improve CR adherence in elderly patients.
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