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ABSTRACT  
 

Atherosclerotic plaque, which forms in blood arteries due to a lack of blood flow to the cells that produce blood 

flow, is a disease that causes a continuous decline in the function of body cells that characterizes degenerative 

diseases of the cardiovascular system. Through physical exercise, this study seeks to prevent several degenerative 

diseases of the cardiovascular system by reducing indicators of metabolic symptoms. The type of research applied 

is Action Research with the Spiral Model of Kemmis and Taggart, which is realized through the stages of Plan, 

Action, Observation, and Reflection. The sample used in this study has purposive sampling criteria, namely 

participant techniques based on age, namely 15-25 years old, who is studying at Bina Guna College of Sports and 

Health, and who has healthy body conditions and has symptoms of degenerative diseases of the cardiovascular 

system. The number of participants obtained was 30 people. 75% of participant data came from obesity 

measurements, 50% from hypertension, 45% from above-normal cholesterol levels, 20% from above-normal sugar 

measurements, and 50% from uric acid. The following metrics were used to assess the success of the physical activity 

model: (1) Body Mass Index (BMI) measurements were used to determine obesity levels; (2) blood pressure devices 

were used to measure hypertension; and (3) Autocheck was used to measure uric acid, sugar, and cholesterol. The 

implementation of two cycles led to a 30% decrease in obese patients, a 13% decrease in hypertension, a 13% 

decrease in cholesterol, a 10% decrease in blood sugar levels, and a 10% decrease in uric acid. The concept of 

physical fitness in the form of a movement activity concept developed as physical activity in the form of gymnastics 

based on structured and systematic movements, physical activity in the form of a daily activity schedule, and physical 

education as a diet as an example of a diet in carrying out activities, the prevention model through physical activity 

influences reducing the symptoms of degenerative diseases in the cardiovascular system. 
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INTRODUCTION  

Studies on the prevention of degenerative diseases of the cardiovascular system through physical 

activity models have not been carried out much, some of the more common studies are looking at the 

relationship of several factors with physical activity. Even if a model is in question, the modeling is done 

statistically. The proportion of cardiovascular degenerative diseases in adults above and equal to 15 years 

from 2007 to 2018 has increased from 18.8 percent in 2007 to 26.6 percent in 2013 and increased again 

to 31.0 percent in 2018. (1) Data on the percentage of early adult behavior obtained based on observations 

in Medan City concluded that physical activity behavior is low. Data from 30 young adults (15-25 years 

old) taken randomly showed that 74.1 percent had low physical activity habits. The situation at hand 

illustrates that sedentary behavior carried out by early adults in Medan City has a risk of experiencing 

degenerative diseases of the cardiovascular system, which will have an impact on productivity at a 

decreased life expectancy and will experience a gap in the economy and the development of Human 

Resources (HR) of Medan City. 

Cardiovascular degenerative disease is currently a chronic disease trend in the early adult age group 

of 15-25 years old with the main contributors being unhealthy lifestyles such as smoking, drinking 

alcohol, diet and obesity, lack of physical activity, stress, and environmental pollution. (2–5) Penyakit-

penyakit kronik degeneratif yang umumnya terjadi di Indonesia dan menjadi sumber utama diketahuinya 

penyakit degeneratif sistem kardiovaskular tersebut adalah dengan penghitungan denyut jantung, 

pemeriksaan hipertensi, dan diabetes. (6–8) 

Degenerative diseases of the cardiovascular system that are determined as the dominant symptoms 

in Indonesia, namely hypertension, diabetes, and coronary heart disease are then determined with 

symptoms that generally occur in the community are obesity, hypertension, cholesterol, blood sugar, and 

gout caused by abnormalities in blood vessels called atherosclerosis, which is a condition of large and 

small arteries which is then characterized by deposits of fat, platelets, macrophages, and leukocytes 

throughout the tunica intima layer and eventually to the tunica media. (9–12) In atherosclerosis, the intima 

layer of the artery wall contains a lot of cholesterol or other fats that undergo calcification, hardening, and 

thickening. The hardening and narrowing of blood vessels by the deposition of cholesterol, calcium, and 

yellow fat is known as atherosclerosis. 

Efforts made to overcome the emergence of degenerative diseases of the cardiovascular system by 

countries experiencing problems with degenerative diseases of the cardiovascular system are to carry out 

diet and physical activity patterns in achieving energy balance. (13) High-fat, high-calorie diets and 

sedentary lifestyles are two characteristics that are strongly associated with an increased prevalence of 

cardiovascular degenerative diseases or symptoms of cardiovascular degenerative diseases worldwide. 

(14–17) Another effort in overcoming degenerative diseases of the cardiovascular system is to consume 

medicinal plants that contain chemical compounds. (18,19) Cardiovascular degenerative diseases can be 

prevented by minimizing the risk factors that cause them, including unhealthy diet, lack of physical 
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activity, smoking, and increased stress and exposure to the causes of cardiovascular degenerative diseases. 

(20–22) 

Prevention of degenerative diseases of the cardiovascular system through physical activity models 

still needs to be improved. Several sources emphasize the importance of physical activity in preventing 

degenerative diseases, such as heart disease, cancer, stroke, diabetes, hypertension, and atherosclerosis. 

The main risk factors for degenerative diseases include an unhealthy diet, lack of physical activity, 

smoking, and increased blood pressure. Efforts to prevent degenerative diseases can be made through 

regular physical activity and a healthy lifestyle, including measuring physical quality and applying the 

Dempster-Shafer method to diagnose degenerative diseases. However, improvements need to be made in 

the implementation of physical activity models to prevent degenerative diseases of the cardiovascular 

system. 

The designed model not only offers various gymnastic movements but also physical activities and 

physical education, all of which become a model program for preventing degenerative diseases of the 

cardiovascular system. The gymnastic movements are designed by the researcher, while physical activity 

is determined independently by the early adult age group, while physical education is more about 

education about physical activity provided by the researcher to early adult age group participants through 

discussion communication. The perfection of the prevention model applied is carried out through the 

stages of action research, then the results will be seen based on changes in the symptoms of degenerative 

diseases of the cardiovascular system through established measurements. Based on this, the researcher is 

interested in creating gymnastic movements that can be useful for preventing degenerative diseases of the 

cardiovascular system as part of physical activity activities.  

METHOD 

Action Research is used to explore a model for preventing degenerative diseases of the 

cardiovascular system based on the changes that occur in a person's physical condition to detect 

degenerative diseases of the cardiovascular system. The Action Research action design used is the Spiral 

Model from Kemmis and Taggart. The spiral model from Kemmis and Taggart is a model whose 

realization uses the terms plan, action, observation, and Reflection. (23) 

The location of research conducted by researchers was in Tanjung Mulia Hilir Village, Medan Deli 

District, in a place that has extensive field facilities for carrying out physical activities and is easy to 

access. The research was carried out from January 2020 to June 2021 in accordance with an action 

research design, namely changes in symptoms of degenerative diseases of the cardiovascular system. 

Participants in this research were all levels of early adulthood, namely ages 15-25 years. The 

reason for selecting ages 15–25 years is because prevention of degenerative diseases of the cardiovascular 

system in individuals aged 15–25 years is critical due to the early onset of cardiovascular risk factors and 

the direct relationship between these factors and adult cardiovascular events and mortality. (24,25) The 

participant group consisted of men and women who were categorized as having symptoms of degenerative 

diseases of the cardiovascular system, which were calculated based on BMI, blood pressure, and 
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Autocheck. The number of participants obtained was 30 people as research samples. The participants used 

in this study had purposive sampling criteria, namely a participant technique based on age, namely 15-25 

years, who were currently studying at the Bina Guna Sports and Health College, and were in healthy body 

condition and had symptoms of degenerative diseases of the cardiovascular system. 

The technique for measuring changes in respondents related to changes in symptoms of 

degenerative diseases of the cardiovascular system is by using Body Mass Index (BMI) measurements, 

digital blood pressure devices to measure blood pressure, and Autocheck to calculate sugar, cholesterol, 

and uric acid levels. 

The research results were obtained from calculating data obtained using analysis with SPSS 

version 29 software to see the effect of physical activity on preventing degenerative diseases of the 

cardiovascular system.  

 

RESULT 

Based on metabolic conditions, data on the level of symptoms of degenerative diseases of the 

cardiovascular system was obtained, resulting from the impact of metabolic changes, shifting disease 

patterns, and excess nutrition. The results of the measurement of respondents obtained measurements of 

obesity levels in as many as 23 people or 77 percent, hypertension in as many as 11 people or 37 percent, 

cholesterol levels above normal in as many as 13 people or 43 percent, sugar levels above normal as many 

as ten people or 33 percent, and gout as many as 13 people or 43 percent. This data is supported by 

information that each sample has one to three of the five symptoms of degenerative diseases of the 

cardiovascular system, as data in Appendix twelve. The metabolic symptoms of degenerative diseases of 

the cardiovascular system will impact productivity and lead to decreased life expectancy. It will 

experience gaps in the economy and the development of Human Resources (HR), as shown in Figure 1. 

 

Figure 1. Cardiovascular system degenerative disease symptom level data 
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Table 1. Research Result Data 

Measurement Initial 

Measurement 

Cycle I Cycle II 

 Step 1 Step 2 Step 1 Step 2 

 n % n % n % n % n % 

Obesity 25 83 24 80 23 77 21 70 16 53 

Hipertention 9 30 8 27 8 27 7 23 5 17 

Cholestrol 13 43 12 40 12 40 11 37 9 30 

Glucose 10 33 10 33 10 33 9 30 7 23 

Gout 15 50 14 47 14 47 13 43 12 40 

 

Physical activity influences changes in obesity levels by 53 percent, a decrease in obesity levels 

from the original 83 percent. The decrease experienced due to the application of physical activity is 30 

percent or as many as nine samples from the obese category to normal. Physical activity influences 

changes in hypertension levels, with measurement results showing 17 percent, which has decreased from 

the original 30 percent. The decrease obtained was 13 percent or equivalent to a decrease in hypertension 

by four people from the hypertension category to normal. Physical activity influences cholesterol 

measurement conditions by 30 percent from 43 percent. Cholesterol conditions decreased by 13 percent 

or equivalent to a change in 4 people from high cholesterol conditions to normal. Physical activity 

influences the condition of measuring blood sugar levels by 23 percent from the original 33 percent. The 

results of blood sugar measurements decreased by 10 percent, equivalent to a change in the sample of 3 

people from the high blood sugar category to normal. Physical activity influences the measurement of 

uric acid, obtaining results of 40 percent from the original 50 percent. The measurement results decreased 

by 10 percent, which is equivalent to a change of 3 people from high uric acid conditions to normal. 

 

DISCUSSION 

Prevention of degenerative diseases of the cardiovascular system through physical activity models 

has been studied extensively in recent years. Physical activity has been shown to have a strong positive 

effect on the cardiovascular system, improving physical and mental conditions, reducing the risk of 

disease, and aiding recovery. (26,27) It has also been noted that physical activity has therapeutic effects in 

patients with neurodegenerative disorders, contributing to improved cognition, memory, and reduced 

anxiety. (28) The relationship between physical activity and cardiovascular disease is well established, with 

physical inactivity being a major risk factor for CVD (29). In addition, the use of machine learning 

algorithms, including deep learning algorithms, has significantly improved the accuracy of predicting 

cardiovascular risk, enabling the identification of high-risk individuals. (30,31) Therefore, there has been 

significant research and progress in developing models for the prevention of degenerative diseases of the 

cardiovascular system through physical activity. 
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The role of physical activity in obesity is based on the hormone leptin, which acts as a negative 

feedback in regulating energy balance. Circulating leptin through the blood and brain interacts with 

receptors on neurons to affect energy balance and reduces adipocytes by reducing appetite and increasing 

thermogenesis. (32) The decrease in obesity is influenced by the stability of the power (energy) needs 

expended during physical activity. The energy possessed is used by converting adenosine diphosphate 

(ADP) into adenosine triphosphate (ATP) used in physical activity through gymnastics is transformed 

into a series of active transport of molecules through cell membranes, muscle contraction and mechanical 

work, synthetic reactions, delivery of nerve impulses, and cell growth and division. 

The decrease in hypertension is obtained based on the benefits of physical activity in gymnastics, 

which creates heart work so that its capacity increases in size and strength. (33) These two things will 

increase the efficiency of the heart's work so that it will not need too frequent beats. The movements in 

gymnastics can reduce systolic and diastolic pressure in people with mild high blood pressure. The effect 

is caused by a beta blocker that can explain the sympathetic nervous system and slow the heart rate. 

Physical activity training affects the efficiency of heart work with a heart rate intensity of 150-170 

per minute. Physical activity movement has a significant effect after being done three times a week. It can 

relax the blood vessels so that blood pressure decreases. (34) The development of decreased hypertension 

also causes nerve activity, hormone receptors, and hormone production to decrease and then reduces 

systolic blood pressure to 0-4 mmHg and diastolic to 0-6 mmHg. The results of the decrease were also 

influenced by changes in dietary behavior and daily physical activity of the sample. 

Cholesterol reduction is obtained based on the benefits of gymnastic physical activity, namely 

through the body's reaction in the use of energy three energy metabolism pathways that can be used by 

the body to produce ATP, namely phosphocreatine hydrolysis, glucose anaerobic glycolysis, and burning 

carbohydrate, fat, and protein stores. (35) Cholesterol in the body is the dominant content found in fats, 

which is a group of acids that are basically attached to a chain of carbon atoms with two hydrogen atoms. 

Most of the fat in the blood consists of triglycerides, which are divided into two types: saturated fat and 

unsaturated fat. Gymnastic physical activity extends the time and forces the body to improve its 

circulatory system. (36) The reaction to gymnastic movements is to increase the volume of oxygen to be 

transported throughout the body to increase cardiovascular and muscular endurance. This reaction then 

makes the circulatory channel better when the blood is pumped by the heart. The effect of these conditions 

is that High-Density Lipoprotein is increased, and the ratio of the amount of cholesterol and High-Density 

Lipoprotein will be reduced, thus reducing the risk of developing atherosclerosis or hardening of the 

arteries.  

The series of movements in gymnastics can increase the density of Lipoprotein due to the fact that 

the movements have a moderate intensity when compared to warm-up and cool-down movements. (37) 

The increase in High-Density Lipoprotein is caused by fat burning and has an impact on decreasing 

triglycerides and VLDL, which ultimately causes High-Density Lipoprotein to increase. In addition to 
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these reactions, another reaction that is caused is a decrease in the activity of the enzyme liase in the day 

so that it inhibits HDL catabolism. 

The reduction of risk factors for blood sugar is obtained through physical activity of gymnastic 

movements based on the reaction of movements that can burn calories and reduce body fat so as to 

increase the metabolic ability of cells to absorb and store glucose. (38) The activity of gymnastic 

movements performed can reduce disturbances in insulin resistance and insulin secretion so that the body's 

metabolism does not experience serious disturbances, which are mentioned in the state of hyperglycemia. 

Physical fitness that is applied can cause insulin function to stabilize even when the muscles are doing 

active work and require glucose. The process of muscle work in physical fitness, namely gymnastics, 

provides an increase in the sensitivity of insulin receptors in active muscles through the process of blood 

vessels. When compared to the lack of muscle activity, the blood vessels will not work optimally, and 

there is deposition of energy reserves and plaque in the blood vessels due to the deposition process, which 

is called atherosclerotic. 

The decrease in uric acid is obtained based on the benefits of gymnastic physical activity, which 

has a reaction to changes in the body according to the type, length, and intensity of the exercise performed.  

(39). Exercise done regularly at a sufficient dose will cause changes in the heart, blood vessels, lungs, 

muscles, bones, ligaments and tendons, joints and cartilage, and acclimatization to heat. The impact of 

exercise also makes the elasticity of blood vessels increase due to the reduction of fat deposits and 

additional muscle contraction of the blood vessel wall. High elasticity of blood vessels will facilitate the 

passage of blood and prevent the onset of hypertension. (40) Muscle strength, flexibility, and endurance 

will increase due to the increase in the size of muscle fibers and the increase in the energy supply system 

in the muscles from sports activities. Density also occurs when enzyme activity is added to the bones, 

which will increase the density, strength, and size of the bones, in addition to preventing bone loss. The 

strength of ligaments and tendons will increase; thus, this situation will make the ligaments and tendons 

able to withstand the load and not easily injured. 

Physical activity will create nitrogen excretion that occurs in protein metabolism. The process of 

protein metabolism will make 90 percent of nitrogen decomposed and excreted in the urine as uric acid. 

The resulting physical movement will create carbon dioxide diffusion from the blood of the fetus, which 

then diffuses back through the placental membrane and is excreted due to energy burning. (41) The physical 

activity of this gymnastics will utilize kidney function to filter plasma first through the glomeruli into the 

tubules in large quantities and then absorb the substances needed by the body into the blood. In this 

process, uric acid will be excreted either in the form of sweat or through the renal tubules and incorporated 

into urine. 

CONCLUSION AND RECOMMENDATIONS   

Prevention of degenerative diseases of the cardiovascular system through efforts to reduce 

metabolic symptom indicators is organized in the form of physical activity developed in the form of 

gymnastics on the basis of structured and systematic movements or called the concept of physical fitness. 
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The conclusion in the study is that there is an effect of physical activity on the prevention of degenerative 

diseases of the cardiovascular system with changes in the level of obesity, hypertension, cholesterol, blood 

sugar levels, uric acid. 
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