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Abstract

BACKGROUND

Myocardial infarction is a high-risk condition prevalent among the elderly popu-
lation, often leading to adverse clinical manifestations such as reduced cardiopul-
monary function, anxiety, and depression post-surgery. Consequently, cardiac
rehabilitation holds immense importance in mitigating these complications.

AIM

To evaluate the effect of individualized cardiac rehabilitation on blood pressure
variability (BPV) and baroreflex sensitivity (BRS) in elderly patients with myo-
cardial infarction.

METHODS

A cohort of 74 elderly patients diagnosed with myocardial infarction and ad-
mitted to our hospital between January 2021 and January 2022 were subjected to
random selection. Subsequently, all patients were divided into two groups,
namely the research group (n = 37) and the control group (n = 37), utilizing the
number table method. The control group received conventional drug treatment
and nursing guidance intervention, while the study group underwent individu-
alized cardiac rehabilitation in addition to the interventions received by the
control group. All patients were continuously intervened for 12 wk, and the BPV
of these two groups in the 1 wk (T0), the 4™ wk (T1) and the 12" wk (T2) were
compared, BRS, changes in cardiopulmonary function measures, and adverse
cardiovascular events.

RESULTS
Of 24 h diastolic BPV, 24 h systolic BPV, carbon dioxide ventilation equivalent
slope of the research group were lower than those of the control group at T1 and
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T2, BRS, peak heart rate and systolic blood pressure product, 1 min heart rate recovery were higher than those of
the control group, and the incidence of adverse events in the research group was lower than that of the control
group, the difference was statistically significant (P < 0.05).

CONCLUSION

In this study, we found that after individualized cardiac rehabilitation in elderly patients with myocardial
infarction, BPV and BRS can be effectively improved, cardiac function is significantly enhanced, and a better
prognosis is obtained.

Key Words: Individualized cardiac rehabilitation; Myocardial infarction; Variability in blood pressure; Baroreflex sensitivity

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Myocardial infarction is a high-risk disease in the elderly, and reasonable cardiac rehabilitation nursing measures
are extremely important. This paper aims to evaluate the effect of individualized cardiac rehabilitation on blood pressure
variability (BPV) and baroreflex sensitivity (BRS) in elderly patients with myocardial infarction. Through randomized
controlled trials and individualized cardiac rehabilitation, it was found that after individualized cardiac rehabilitation
treatment, the BPV and BRS of elderly patients with myocardial infarction could be effectively improved, the cardiac
function was significantly enhanced, and the prognosis was better. The results show that this nursing mode has important
clinical nursing value.
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INTRODUCTION

Myocardial infarction refers to an acute condition in which the coronary arteries were blocked, the heart muscle ischemia
had been caused necrosis, and the cardiac function was impaired. According to the 2021 Cardiovascular Health and
Disease Report of Chinal[1], the mortality rate of acute myocardial infarction in the urban areas of China from 2002 to 2018
increased from 16.46,/100000 to 62.33/100000. In addition, the mortality rate in this realm of China has been increased
year by year. It is important to explore the more effective intervention options for myocardial infarction. At present, the
commonly used treatment options for patients with myocardial infarction include the drug treatment, surgical treatment
and other programs. Drug therapy and surgery can exert good therapeutic effects, but there are obvious side effects of
drug treatment[2], while the surgical treatment such as percutaneous coronary implantation (PCI) is expensive and
unaffordable. In further situation, some patients will have the decreased cardiopulmonary function, anxiety and
depression after this kind of surgery, which affects the patients’ life quality pretty much[3]. In recent years, the cardiac
rehabilitation has gradually entered the field of clinicians” research and the concerns of patients’ treatment.

The main contents of individualized cardiac rehabilitation include the comprehensive use of a variety of clinical
strategies to help patients recover body functions under the premise of determining the patient’s cardiopulmonary
function, including the assessment of health status, the guiding training of exercise intensity and exercise mode, the
guidance of diet and lifestyle, as well as the improvement of patients’ compliance, making them to take drugs and to
monitor their various health indicators in a regular manner. According to above methods, they can enhance the patient’s
quality of life, strengthen the patient’s psychological state, make them back to the normal social life, and effectively
prevent the recurrence of various cardiovascular events[4]. The core of cardiac rehabilitation is aerobic exercise, which is
performed according to an individualized exercise program when implementing cardiac rehabilitation exercise pre-
scriptions[5]. Previous studies have shown that cardiac rehabilitation exercises are of great help in improving myocardial
blood perfusion and enhancing cardiac function[6].

Blood pressure variability (BPV) is considered a new risk factor for cardiovascular disease. Previous studies have
found that BPV will be a new independent risk factor for coronary atherosclerotic heart disease (coronary heart disease),
myocardial infarction, stroke, heart failure, and all-cause mortality[7]. Systolic BPV (SBPV) has also been associated with
the incidence of all-cause mortality, coronary heart disease, and stroke in numerous observational studies[8]; in addition,
SBPV has shown that SBPV is an independent predictor factor of all-cause mortality, cardiovascular incidence, car-
diovascular mortality, coronary heart disease, and stroke[9]. Recently, Soh et al[10] demonstrated that after the
percutaneous coronary intervention (PCI) in patients with acute ST-segment elevation myocardial infarction (STEMI),
interclinic SBPV is associated with an increased incidence of adverse clinical outcomes in patients with PCI after STEMI.
Baroreflex sensitivity (BRS) is an important indicator of quantitative assessment of autonomic function, which can
objectively reflect the cardiac vagal regulation caused by increased blood pressure[11]. A large number of previous
studies have found that BRS is closely related to the risk of cardiovascular and the cerebrovascular events and the
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mortality in patients[12,13]. Based on this, this study aimed to investigate the effect of individualized cardiac rehabil-
itation on BPV and BRS when applied to elderly patients with myocardial infarction.

MATERIALS AND METHODS
Study population

In this single-center and randomized controlled trial (RCT), we randomly selected 74 patients with myocardial infarction
admitted to our hospital from January 2021 to January 2022. Inclusion criteria: (1) Met the relevant diagnostic criteria for
myocardial infarction[14]; (2) The stable condition, clear consciousness, walking easily; and (3) Age > 60 years. Exclusion
criteria: (1) The acute left heart failure, acute exacerbation of chronic cardiac insufficiency, the killip class in 3-4 of cardiac
function, congenital heart disease, hypertrophic cardiomyopathy, restrictive cardiomyopathy, vasculitis, dilated
cardiomyopathy, acute myocarditis, aortic syndrome, acute pulmonary embolism, hypertension grade 3 very high-risk
group blood pressure higher than 200/100 mmHg; (2) Other arrhythmias such as atrial fibrillation, atrial premature beat,
atrioventricular block, ventricular arrhythmias; (3) The diseases of the musculoskeletal system such as joints and spine;
and (4) Myocardial infarction with cerebral infarction, uremia, acute gastrointestinal bleeding, acute chronic obstructive
pulmonary disease, pneumothorax, poor compliance or psychiatric disorders. This study was approved by the hospital’s
ethics committee, and patient-level family members gave informed consent.

Rehabilitation program

The control group was given the conventional medical treatment (aspirin enteric-coated tablets, clopidogrel tablets or
ticagrelor tablets, atorvastatin calcium tablets or rosuvastatin calcium tablets, metoprolol sustained-release tablets,
benazepril tablets, or perindopril tablets), and during the hospitalization observation period, the routine exercise guided
by the routine nursing interventions, such as walking accompanied by others, etc. On the basis of the control group, the
research group completed the 6-min walking test, and the exercise plate test within the first week of hospitalization,
measured the maximum target heart rate and exercise tolerance, and formulated an individualized exercise prescription
that accurately meets the actual situation of the patient according to the above data: (1) Exercise form: Warm up for 10
min to brisk walking (4-6 km/h) for 20-30 min, relax for 5-10 min; (2) Exercise intensity: Heart rate is kept within the
target heart rate range; the self-feeling is subtly harder; and (3) Exercise frequency: At least once every other day. The
patient’s exercise intensity is measured by the target heart rate law, that is, the heart rate during exercise is 60%-80% of
the maximum target heart rate, and the heart rate control requirements of the oral B blockers can be lower than that of
those without oral B blockers. What should be paid attention to when implementing the exercise of cardiac rehabilitation:
Patients should carry the heart rate oximeters, wear sports bracelets or sports watches, and dynamically monitor their
heart rate at any time; carrying a record of their name and address, family number, name of their illness, and first-aid
medicines such as nitrates (such as nitroglycerin tablets). If chest tightness, chest pain and other symptoms occur during
exercise, stop exercising immediately, and take nitroglycerin tablets under the tongue, and tell the family in time to avoid
accidents.

Evaluation methods

BPV: Spacelabs90217 ambulatory blood pressure monitor was used to monitor the blood pressure level of the control
group before and after treatment the next day and the AMI group. The daytime detection time is 08:00-22:00, the night
detection time is 22:00-08:00, blood pressure is measured and recorded once every half hour, BPV is calculated as the
standard deviation of systolic or diastolic blood pressure, and the diastolic BPV (24DBPSD) and 24 h SBPV (24SBPSD) of
each group are counted.

BRS: The machine used to measure the BRS in this study is the continuous finger pulse pressure measuring instrument
(Finometer, Finapres Medical systems, Netherlands). The patient did not take tea, coffee or other irritating food and
beverages on the day of the examination, did not smoke 30 minutes before the examination, and emptied the bladder. The
research subject laying quietly and flat, being measured the circumference of the second knuckle of the middle finger of
the right hand with a special soft ruler, selecting a special pressure-sensing finger sleeve that matched it, wearing a cuff 1-
2 cm on the elbow socket of the right arm to detect blood pressure, and connecting the finger sleeve and sleeving with the
signal receiving end. Preheating and stepping up the machine and entering the patient’s personal information, including
age, gender, height, weight, etc. Starting the measurement when all prepares are readied, firstly performing the
physiological correction, and measuring the blood pressure of the right upper extremity twice, and correcting the finger
pulse signal simulated blood pressure. After the pulse wave is stable and the physiological correction is completed (about
10 min), the detection will be officially started. Taking the supine position, instructing the patient to breathe calmly,
avoiding severe coughing, moving or loud specking, and continuously collecting information for 5 min. The built-in
analysis software (Beatscope) was used to derive continuous systolic blood pressure, diastolic blood pressure, heart rate,
and calculating the BRS in the lying position, taking the above average.

Cardiopulmonary function indicators: After the start of intervention, T0, T1 and T2 were subjected to the cardiopul-
monary exercise test in these two groups, and the changes of the peak heart rate and systolic blood pressure product
(peak RPP), the 1 min heart rate recovery (HRR1), and the carbon dioxide ventilation equivalent slope (VE/V, slope)
were collected and compared. The process of cardiopulmonary exercise test: The exercise cardiopulmonary function test
instrument produced by the Italian company COSMED is used to implement it with the help of power bicycles. Patients
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were smoke-free, liquor, tea and coffee 12 h before the test. Before testing, the gas flow, capacity and concentration are
calibrated. The patient takes the riding position and adjusts the seat height. Connecting a 12-lead ECG, blood pressure
monitor, and finger oximeter, wearing a mask, and checking that there are no air leaks before connecting to the gas
analysis system. According to the individualized indicators of patients, a ramp-type power ramp test (Ramp) protocol of
10-20 W/ min was selected. First resting for 3 min, then pedaling at 60 + 5 r/min zero load for 3 min, continue to exercise
at this speed, during which the treadmill power increases rampantly at a speed of 10-20 W/min, until any of the
indications for termination of symptomatic restrictive exercise test are reached, then the exercise load is unloaded.

Adverse cardiovascular events: After the patients were discharged from the hospital after the intervention, these two
groups of patients were followed up for six months, and the adverse cardiovascular events such as arrhythmia, angina
pectoris, and myocardial infarction were statistically counted, and the incidence differences between these two groups
were compared.

Statistical analysis

SPSS22.0 statistical software was used to analyze and process the collected data. The measurement data were confirmed
to conform to the homogeneity of variance and approximately obey the normal distribution after the homogeneity test
and normality test, expressed by the mean * SD, t-test and repeated measurement design ANOVA, counting data
expressed as percentages, y* test and rank sum test, and the difference was statistically significant in P < 0.05.

RESULTS

Baseline demographics and clinical characteristics
A total of 74 elderly patients with myocardial infarction were included in this study. Among them, the average age is
68.64 +7.36 years old, the average body mass index body mass index (BMI) is 24.52 + 2.03 kg/m?, and the average Gensini
score is (55.95 £ 3.41) points. There are 60.81% men, 39.19% women, and 67.56% patients There was a history of smoking
in the past, 74.32% of the patients underwent PCI, 45.94% of the patients were complicated with hypertension, 29.72% of
the patients were complicated with diabetes, 78.37% of the patients had previously used p-blockers, and 33.78% of the
patients had previously used diuretics. 70.27% of the patients used ACEI drugs in the past, and 6.75% of the patients used
CCB drugs in the past. In addition, 74.32% of the patients were Killip classl, and 25.68% of the patients were Killip class II.
Compared with the control group, there were no significant differences in age, gender, BMI, smoking history, PCI,

hypertension, diabetes, the Killip classification, the Gensini score, and medication history in the research group (P > 0.05)
(Table 1).

BPV variations

The differences in the inter-group comparison and the time comparison of 24DBPSD and 24SBPSD between these two
groups were statistically significant (P < 0.05), while the differences in their interactive comparison of inter-groups*time
between these two groups were not statistically significant (P > 0.05). Compared 24DBPSD and 24SBPSD at T0 in these
two groups, there were no significant difference (P > 0.05). When T1 and T2, 24DBPSD and 24SBPSD were lower than
those when TO0 in the same group, the difference was statistically significant (P < 0.05). When 24DBPSD and 24SBPSD at
T1 and T2 of the research group were lower than those of the control group, and the differences were statistically
significant (P < 0.05) (Table 2, Figure 1).

BRS variations

The differences between the inter-group comparison of BRS and the time comparison of BRS in these two groups were
statistically significant (P < 0.05), while the differences between the interactive comparison of inter-group and time in
these groups was not statistically significant (P > 0.05). There was no significant difference in the comparison of BRS
between these two groups at TO (P > 0.05). The BRS at T1 and T2 in these two groups were higher than the BRS at TO in
the same group, and the difference was statistically significant (P < 0.05). BRS in T1 and T2 were higher than those in the
control group, and the difference was statistically significant (P < 0.05) (Table 3, Figure 2).

Changes in cardiopulmonary function indicators

The differences in the inter-group comparison and the time comparison of peak RPP, HRR1, VE/VCO, slope in these two
groups were statistically significant (P < 0.05) but the interactive comparison of inter-group and time in these elements of
these two groups were not statistically significant (P > 0.05). Compared with peak RPP, HRR1 and VE/VCO, slope at T0,
there was no significant difference between these two groups (P > 0.05). The difference was statistically significant when
peak RPP and HRR1 were higher than those in the same group at TO, but VE/VCO, slope were lower than those in the
same group at TO, in both groups at T1 and T2 (P < 0.05). The peak RPP and HRR1 were higher in the study group than
those in the control group at T1 and T2, and VE/VCO, slope were lower than those in the control group, and the
difference was statistically significant (P < 0.05) (Table 4, Figure 3).

Adverse cardiovascular events
The follow-up results showed that the incidence of adverse events such as angina, arrhythmia, and reinfarction in the
study group was 5.40% (2/37), and the incidence of adverse event in the control group was 27.02% (10/37), and the
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Table 1 Baseline demographic data and clinical characteristics [n (%), mean * SD]

Item Research group (n = 37) Control group (n = 37) ti/Z Pvalue
Age (yr) 68.36 +7.19 68.92 +7.62 0.325 0.746
Gender 0.056 0.811
Man 22 (59.46) 23 (62.16)
Woman 15 (40.54) 14 (37.84)
BMI (kg/m?) 24.69 £2.12 24.35+1.94 0.719 0.474
Smoking history 26 (70.27) 24 (29.73) 0.246 0.619
The PCI surgery 27 (72.97) 28 (75.67) 0.070 0.790
Complication
Hypertension 18 (48.65) 16 (43.24) 0.217 0.640
Diabetes 10 (27.02) 12 (32.43) 0.258 0.610

The Killip classification

The I class 28 (75.67) 27 (72.97) 0.235 0.797
The II class 9 (24.32) 10 (27.02)
The Gensini score 55.75 + 3.82 56.16 +2.99 0.514 0.608
Medication history
B-blockers 28 (75.67) 30 (81.08) 0.318 0.572
Diuretic 12 (32.43) 13 (35.13) 0.060 0.805
ACEI 25 (67.56) 27 (72.97) 0.258 0.610
CCB 2 (5.40) 3 (8.10) 0.214 0.643

BMI: Body mass index; PCI: Percutaneous coronary intervention; ACEIL: Angiotension converting enzyme inhibitors; CCB: Calcium channel blockers.

Table 2 The blood pressure variability variations (mean * SD)

Item Time  Research group (n = 37) Control group (n = 37) F/P value' F/P value’ F/P value®
24DBPSD TO 8.45 +0.62 8.57 +0.43 6.592/0.010 50.410/< 0.001 0.039/0.961
T1 8.02 +0.23"" 8.14 025"
vl 7.83 031" 7.98 +0.27°
24SBPSD T0 11.56 +1.05 11.74+1.11 6.232/0.013 28.710/< 0.001 0.184/0.831
T1 11.02  0.79*" 11.35 +0.58"
T2 10.48 + 0.61°" 10.79 + 0.57°

P < 0.05, compared with the control group.

bp < 0.05, compared with TO.

1The inter-group comparison.

’The time comparison.

3The interactive comparison between inter-group time.

24DBPSD: 24 h diastolic blood pressure variability; 24SBPSD: 24 h systolic blood pressure variability.

incidence of adverse event in the study group was lower than that in the control group, and the difference was statist-
ically significant (y? = 6.365, P = 0.011) (Figure 4).

DISCUSSION

In this study, when the research group T1 and T2, 24DBPSD, 24SBPSD and VE/VCO, slope were lower than those in the
control group. BRS, peak RPP and HRR1 were higher than those in the control group, and the incidence of adverse event
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Table 3 The baroreflex sensitivity variation (mean * SD, ms/mmHg)

Group n T0 T T2

Research group 37 438+2.24 7.04 256" 8.02 +3.54"
Control group 37 4514232 5.82 +2.47° 6.12 +3.87°
E/P value' 6.542/0.011

E/P value’ 16.450/< 0.001

E/P value® 2.344/0.098

2P< 0.05, compared with the control group.

bP < 0.05, compared with TO.

The inter-group comparison.

The time comparison

3The interactive comparison between inter-group time.

Table 4 The changes in cardiopulmonary function indicators (mean * SD)

Item Time  Research group (n=37) Control group (n=37) F/P value' F/P value’ F/P value®
Peak RPP (beat mmHg/100)  TO 151.36 + 31.74 151.53 + 30.39 5.482/0.020 6.732/0.001 1.512/0.223
T1 165.53 + 24.67°" 154.96 + 20.43
vl 174.07 + 25.92°" 160.02 + 20.15"
HRR1 (beat/min) T0 13.02 +3.18 13.11 +3.46 7.079/0.008 15.040/<0.001  1.964/0.142
T1 16.74 + 545" 14.19 +5.25
T2 18.68 + 537" 16.03 +5.32
VE/VCO, slope TO 31.21+3.88 31.34 +3.52 10.110/0.001  30.900/<0.001  2.369/0.096
T1 28.44 +3.76™" 30.27 £3.05
il 25.29 + 3.38" 27.96 + 4.02°

4P < 0.05, compared with the control group.

bp < 0.05, compared with TO.

IThe inter-group comparison.

The time comparison.

3The interactive comparison between inter-group time.

Peak RPP: Peak heart rate and systolic blood pressure product; HRR1: 1 min heart rate recovery; VE/VCO, slope: Carbon dioxide ventilation equivalent

slope.

in the research group were lower than those in the control group, and the difference was statistically significant (P < 0.05).
This shows that individualized cardiac rehabilitation can effectively improve BPV and BRS in elderly patients with
myocardial infarction, enhance cardiac function and improve prognosis.

The post-myocardial infarction cardiac autonomic dysfunction is closely related to the occurrence of sudden cardiac
death[15], manifested by increased sympathetic activity, decreased ventricular fibrillation value, decreased vagus nerve
activity, and weakened protective effect on the heart, resulting in malignant ventricular arrhythmias, accounting for
about 50% of patients who died early after myocardial infarction[16]. In addition, increased vagal tone in the heart can
cause hyperpolarization of pacing cells and a slowdown in the rate of automatic depolarization, resulting in a decrease in
heart rate. In experimental animals[17], stimulation of the vagus nerve elicits a short delay (approximately 150 ms) in
cardiac chronotropic response. When sympathetic tension increases, the norepinephrine released by nerve endings acts
on each ion channel, increasing the automatic depolarization rate of pacing cells during diastolic and accelerating the
heart rate. The heart rate responds to changes in sympathetic tone with a long delay (about 1-2 s) and reaches a steady
state about 30-60 s after the change. As a result, the heart responds much more rapidly to the vagus nerve, and the heart
rate changing effect of the baroreflex is primarily mediated by the vagus nerve[18]. Studies in normal people have shown
that the time difference from elevated arterial pressure to reflex bradycardia is approximately 475 ms, i.e., adjustment can
be completed in one cardiac cycle[19]. In some pathological states, the mechanism of baroreflex is abnormal, impairing its
tensile effect on cardiovascular regulation, resulting in increased sympathetic tone and decreased vagal tone.

BPV refers to the degree to which blood pressure fluctuates over a certain period of time. BPV has been strongly
associated with adverse cardiovascular outcomes in the literature[20,21]. Potential mechanisms may include: First,
increased BPV may be associated with stiffness and decreased compliance of large arteries; second, sympathetic activity is
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Figure 1 The blood pressure variability variations. A: 24 h diastolic blood pressure variability; B: 24 h systolic blood pressure variability.
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Figure 2 The baroreflex sensitivity variations.

associated with BPV, and may be a determinant of BPV. The temporary instability in blood pressure may reflect the
increased sympathetic activity with increased vascular risk; third, limited animal experimental data suggest that
increased BPV leads to endothelial damage, activation of the renal angiotensin system, and accelerated apoptosis of
cardiomyocytes, leading to end-organ damage.

BRS, on the other hand, reflects the balance of autonomic nerves. Decreased BRS indicates a loss of sympathetic vagus
balance and decreased vagus modulation. Experiments by Cerati and Schwartz[22] demonstrated that BRS can quantit-
atively reflect the regulatory ability of the vagus nerve of the heart. They made an acute experimental myocardial ische-
mia in cats to record the activity of a single vagus nerve fiber in their heart. Of the 17 cats, 9 developed ventricular fibril-
lation during myocardial ischemia and 8 did not. Benfrine injection increased blood pressure, causing an increase in reflex
cardiac vagal nerve impulses, and the number of increases in the non-ventricular fibrillation group was signi-ficantly
higher than those in the ventricular fibrillation group (+246+/66% vs +80+/14%, P < 0.025). In other studies, both in
patients with congestive heart failure[23] and in animal models[24], significant reductions in BRS were accompanied by
increased sympathetic activity in the vascular bed innervating skeletal muscle or increased norepinephrine spillover
(representing renal sympathetic activity), suggesting that in some cases, BRS also reflects the sympathetic activity.

Cardiac rehabilitation exercise therapy is to improve lifestyle, by appropriate activities and exercise, especially
moderate intensity aerobic exercise, to reduce, eliminate and improve the adverse effects of absolute bed rest, in order for
patients to recover their physical health faster and better, while receiving the five major prescriptions to improve patients’
awareness of the disease, reasonable arrangement of nutritional combination, avoid staying up late overwork, improve
psychological quality, in order to get a real sense of rehabilitation[25]. In this study, individualized cardiac rehabilitation
can significantly improve BPV and BRS, and its pathophysiology may be based on: When patients have coronary artery
occlusion or stenosis, myocardial cells will be ischemic and hypoxic, cardiomyocyte necrosis and apoptosis in a short
period of time, vagus nerve and sympathetic nerve can’t get normal nutrient supply, regulatory function is corres-
pondingly impaired, and the risk of malignant arrhythmias and sudden cardiac death will increase. Numerous studies
have shown that cardiac rehabilitation exercises can improve cardiovascular endothelial function, increase coronary
collateral circulation, increase coronary perfusion, and improve exercise tolerance in patients[26,27]. The ischemia and
hypoxia of cardiomyocytes are significantly improved, which enhances the activity of cardiac autonomic regulation, helps
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Figure 3 The changes in cardiopulmonary function indicators. A: Peak heart rate and systolic blood pressure product; B: 1 min heart rate recovery; C:
Carbon dioxide ventilation equivalent slope.
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Figure 4 Incidence rate of adverse events after treatment.

to promote the recovery of cardiac function, improves myocardial contractility, and increases ventricular diastolic filling.

Grissler et al[28] found that exercise can increase heart rate variability in older adults. Other studies have found that
heart rate variability indexes were significantly increased in the group of patients with coronary heart disease who had
physical activity habits[29]. In a six-year RCT study of middle-aged adults, routine light to moderate-intensity exercise
improved autonomic function[30]. Exercise can reflexively increase the activity of the cerebral cortex and hypothalamus,
make the sympathetic nerve and vagus nerve in a higher state of equilibrium, strengthen the regulatory effect of
autonomic nerves on cardiac function, improve the myocardial ischemic state of patients with coronary heart disease,
increase oxygen supply, enhance myocardial contractility, and increase cardiac output[31]. The corresponding increase of
stroke volume (SV) and output per minute (CO) can increase systemic blood flow, transport more oxygen and nutrients
to various organs and tissues of the body, increase oxygen utilization, and improve cardiopulmonary fitness[32]. On the
other hand, the increase of SV and CO enhances coronary perfusion and promotes the cardiac autonomic regulatory[33].
Cardiac rehabilitation exercises improve the patient’s cardiopulmonary function, and regulate the balance state of the
sympathetic and vagus nerves by improving the patient’s exercise tolerance, thereby restoring normal heart rate
oscillation function and reducing the incidence of malignant arrhythmias and sudden cardiac death[34].

There are some limitations in this study. The insufficient sample size of the participants included in this study and the
failure to further clarify and exclude factors that may affect BPV and BRS, these may have biased the results. It is
necessary to further expand the sample size, improve the research, and further analyze and discuss the research results.

CONCLUSION

In summary, individualized cardiac rehabilitation in patients with myocardial infarction can significantly improve BPV
and BRS, improve cardiac function and prognostic outcomes. These results can be applied in practice to provide new
therapeutic targets for clinical decision-making of myocardial infarction.
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ARTICLE HIGHLIGHTS

Research background

The rapid development of medicine, such as myocardial infarction, cerebral apoplexy, severe trauma and cancer difficult
severe patients can save survival, but at the same time left down different degrees of dysfunction and disability,
dysfunction and disability is surgery and drugs is difficult to work, which highlights the importance of rehabilitation and
rehabilitation care.

Research motivation
Individualized rehabilitation care can effectively improve the depressed mood and quality of life of elderly myocardial
infarction patients.

Research objectives
This study aims to assess the impact of personalized cardiac rehabilitation on blood pressure variability and baroreflex
sensitivity in geriatric patients diagnosed with myocardial infarction.

Research methods
Implement individualized cardiac rehabilitation based on routine pharmacotherapy and nursing-guided interventions.

Research results
Data on the implementation of individualized rehabilitation treatments are significantly better than usual care inter-
ventions.

Research conclusions
Myocardial infarction is a kind of high-risk disease in the elderly, so cardiac rehabilitation is of great significance.

Research perspectives

Patients who have experienced myocardial infarction may exhibit negative affective states following surgery, which can
impede their progress in physical rehabilitation. Therefore, conducting research on cardiac rehabilitation holds significant
importance.
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