Running Head: CARDIOVASCULAR RESPONSES/ADAPTATIONS

          1
CARDIOVASCULAR RESPONSES/ADAPTATIONS

9

Cardiovascular Responses and Adaptations
Name
Institution

Cardiovascular Responses/ Adaptations

Introduction
The cardiovascular system generally contains the heart, blood vessels, and blood. It is practically adaptable to respond to a stimulus like physical activity. During movement or exercise, there needs to be an activation of the musculoskeletal system. In this case, the cardiovascular and the respiratory system come in hand in sustaining the movement for an extended period. Therefore, when the body is exercised for an extended time, the physiological systems go through certain adaptations, which in turn increase the body's efficiency and capacity (DeFina et al., 2015). Several changes encountered during the training period, largely depend on the force used in training, the duration of the session, and the body's fitness levels before the exercise. However,when the exercise stimulus is withdrawn from the body, it will lead to a process known as detraining, which leads to the loss of efficiency and capacity.  

When the cardiovascular system is regularly exercised, it is a beneficial aspect that prevents several diseases. Thus, fitness like jogging, walking, or general aerobics has been singled out as a booster to cardiovascular health. Since cardiovascular diseases (CVDs) have been rated as among the highest contributors to mortality, exercising decreases the mortality rate.

Problem Statement

This paper provides an overview of i) how the cardiovascular system responds to a stimulus like physical activity and ii) how it adapts to the stimulus. It will also answer several questions related to the topic: i) what are some of the ways the cardiovascular system responds to stimulus? ii) How is the system adaptable to the exercise stimulus? iii) What are the causes of cardiovascular-related diseases in the presence of exercise? Iv) What are the preventive measures of related attacks during adaptability? With the answers to the above questions, the paper will have addressed the issue of how the cardiovascular system responds and adapts to exercise.

Purpose Of the Study
The purpose of this research is to get acquainted with some of the responses and adaptations of the cardiovascular system to physical activity. It is also vital in my healthcare career and personal health. Cases of CVDs increase daily, and the issue of sudden cardiac arrest SCA are reported; one needs to understand the causes and the mitigation ways put in place. From a personal perspective, the knowledge attained from this research paper would help me understand what is needed for the system to gladly adapt to the stimulus. Besides, it would pose as an alert to details to consider while engaging in cardiovascular exercises. As a student of medicine, the research will boost my existing knowledge of response and adaptation. It will also offer expertise on how to advise future patients on the importance of CV exercises and how to reduce related mortality rates in the future during my practice.

A dependent variable is that which is being measured or tested in an experiment (Helmenstine, 2018). Therefore in this research, we are testing the responses and the adaptability of the CV system to stimulus.  We will hence be addressing the issues that come with adapting to exercise and how the cardiovascular responds to the same stimulus in different categories of exercise. Athletes and physically fit people go through a series of changes in the body because of the intense training they let their bodies go through. Some also suffer cardiac arrest during exercise, which is life-threatening. 

Literature Review

Impact of Resistance Training on Blood Pressure and other Cardiovascular Risk
Resistance training RT has also been marked as having an effect on blood pressure BP and cardiovascular health.  It is tested that the dynamic resistance training and isometric handgrip training lowers blood pressure. High blood pressure is among the nine leading causes of cardiovascular deaths. That makes the control of BP a vital aspect in preventing cardiovascular complications that cause morbidity and mortality. They include life changes such as weight loss, healthy dieting comprising of fruits and vegetables, fat reduction, control in alcohol intake, reduction in the consumption of salt, and increased physical activity. Thus, to focus on the physical activity, one has to engage in cycling, jogging, or walking to lower BP (Cornelissen et al., 2011). The American Heart Association and the American College of Sports Medicine have therefore recommended RT for the prevention of CD. RT consists of a variety of activities that lead to the contraction of muscles, which is a response to external forces. It is the driving force for a healthy life and an important reason to improve athletic performance. 
In patients with liver cirrhosis administering resistance training is safe so long as there is a circuit resistance session with intervals of 1 or 2 minutes. That was found after a test on patients with liver cirrhosis, in which adjustments of autonomic modulation were made on heart rate and blood pressure. The best way to prescribe RT is offering intervals of 2 minutes during the first phase and 1-minute rest intervals in subsequent phases (Nasser et al., 2019).
Cardiovascular Responses during Resistance Exercise after an Aerobic Session
Obese and overweight individuals are reported to have benefited from a combined exercise regimen. Aerobic, resistance, and combination exercise play an essential role in reducing cardiovascular-related risks. Combining both aerobics and RT has more significant benefits on people with weight problems. It results in weight loss, fat loss, and cardio-respiratory fitness.  That is in comparison to specifying one's exercise regime to aerobics and RT separately (Ho et al., 2012). After an aerobic exercise, the cardiovascular system responds in different ways. In an observational study carried out on individuals, to determine the BP and heart rate after a workout, the BP levels were maintained, and the heart rate increased. During the aerobic exercise, the BP increased but reduced upon completion of the activity. Aerobic exercise is not recommended before a resistance exercise because of the increased diastolic and mean BP and high heart rate. Avoiding aerobic exercise before resistance exercises help in minimizing an increase in BP and heart rate during the actual resistance exercise (Dos Prazeres et al., 2017). 

Post-exercise Hypotension

Exercise can lead to blood pressure decrease in hypertensive individuals known as posetexercise hypotension. Resistance training among hypertensive women has been identified as beneficial. Regular physical exercise has cardioprotective effects, which include a decrease in systolic blood pressure (SBP) and diastolic blood pressure. More effects include reduced resting heart rate and post-exercise hypotension. They may occur because of chronic adaptation or in acute responses of the cardiovascular variables after an exercise session. Factors that contribute to RT progression and adaptation are the manipulation of training variables like frequency, muscle contraction velocity, volume, the order of exercise, and the rest interval in between sets. This manipulation of training variables can induce cardiovascular responses (Moraes Miguel et al., 2012). From medical research, for instance, the increase of SBP during RT was more significant in hypertensive than normotensive individuals.

During the resting condition; individuals using propanolol had a lower HR, which can be attributed to the reducing chronitropic and inotropic effect of beta-blockers. Therefore beta-blockers have a high impact of reducing BP and HR myocardial contractility. These are the main determinants of oxygen consumption by the cardiac muscle (Moraes Miguel, 2012). 
The inflammatory Effects of Exercise

Engaging in regular physical exercise has high benefits in the reduction of cardiovascular diseases because of its inflammatory effects. The same effects are however some of the causes of infections and complications among athletes. Due to physical inactivity an individual is likely to suffer from type 2 diabetes, cardiovascular diseases, colon cancer, and depression among others. Also chronic inflammation leads to the resistance of insulin, neurodegeneration, atherosclerosis and tumor growth and other diseases related to physical inactivity (Gleeson et al., 2011). With regular exercise therefore, one may benefit form anti-inflammatory effect by a reduction of visceral fat mass.
Cardiovascular Adaptations to Resistance Training

After a 12 week study on the elderly menopausal women undergoing RT it was found that they had increased muscular strength and a reduction in systolic BP without affecting DBP and heart rate variability. That confirms the benefits of RT among the elderly. The reasons for the maintained HRV after training may be due to the training protocol. The inclusion of longer sessions of training really boost the HR of the elderly women. The approach of testing cardiovascular adaptability is essential in preventing hypertension and a good way of promoting and maintaining healthy living (Gerage et al., 2013).
Other Cardiovascular Complications

Physical exercises among athletes might come along with life-threatening conditions experienced across the globe. Sudden cardiac arrest is one of the significant risks. It is caused by cardiac arrhythmia, which is ventricular fibrillation. One can be resuscitated or get onsite defibrillation using an automated external defibrillator. With this quick intervention, the life of the athlete would be saved. Those who do not get prompt attention, thereby pass on or get cerebral severe damage. However, deaths can be reduced through early recognition using bystander CPR and AED defibrillation. By the use of cameras in medical research, the cases of people with SCA are mostly sportspeople. In a researchable study by Siebert and Drezner, bystanders missed in offering syncope to save an athlete's life and instead asked for help from others. With the advanced technology and available first aid techniques, athletes still get SCA and to some extent, die from it (Panhuyzen-Goedkoop et al., 2018).  This event is at an 89 % survivable chance if quick intervention is taken into consideration. The collapse of defibrillation time is supposed to be under 3 minutes for the SCA victim to survive. However, exceeding the three minutes poses high risks of death (Siebert and Drezner, 2018).
Cardiovascular disease (CVD) is also one of the significant causes of mortality in the world. Reduced physical activity, which changes one's lifestyle, is among the highest risk factors that cause CVD and general poor cardiovascular health. Exercise has been tested to promote the functional adaptation of the heart, which in turn increases the cardiac output, thus reducing the risk of conditions like arrhythmia. As much as exercise remains a great contributor to cardiovascular health, the answer to how much exercise is needed is unknown. The heart gets adapted to the intermittent hemodynamic stress it is subjected to during exercise caused by pressure and volume overload. Therefore, for it to control the weight it gets adjusted to the activity by increasing its mass by expanding the thickness of its ventricular chambers (Nystoriak and Bhatnagar, 2018). That is an instance of how the CV adapts to exercise as a stimulus.
SCDs are in rare cases experienced among athletes. That is because their bodies are somehow adapted to the kind of exercise they are undergoing. However, it is ranked as one of the most common medical cause of death among athletes with 1 in 40,000 to 1 in 80,000 deaths occurring per year according to statistics. The roots of SCD vary from inherited cardiac conditions to the anomalous origin of a coronary artery (Wasfy et al., 2016). In the athletes aged above 35 years, most SCD is caused by acquired atherosclerotic coronary artery disease while its causes among the young athletes is due to hereditary conditions. For one to prevent such cases, a qualified medic should be present upon chest pain complaints from an athlete, shortness of breath, a decline in performance, palpitations, and syncope. This situation is more prevalent in older athletes than the younger ones. Despite the regular exercise they have, those who already have the disease have an elevated level of cardiovascular injuries due to vigorous exercise. The male gender, black race, and basketball participanst are the ones more prevalent to SCD.
Methods

The internet served as a good source for the data in this paper. Through a thorough selection of scholarly articles, the available data on the problem was provided to aid in the research. The materials contained different methods in data collection, and the commonest was observation. Researchers chose their variables wisely and observed the behavior after being taken through an exercise. For instance, the athletes on the field were observed to see cases of cardiac arrest and in some cases, causes of sudden cardiac deaths. Review of images and videos posted on the internet of athletes suffering from non-traumatic SCA were also used. The use of search terms on the internet also gave vital information about the research. 

Participants 

Athletes in track and sports events took part in the research after a wise selection. In these, the researchers were able to identify what causes sudden cardiovascular diseases and how to prevent them. Bystanders are also considered eligible participants whose aim was to save the lives of those athletes that underwent sudden cardiac arrest. Healthy Women and others who had been mildly hypertensive and taking propanol were also tested after being subjected to resistance training. The older people with hypertension and patients suffering from liver cirrhosis are also inclusive of the participants in this research. College students were also tested in the study. All these were meant to answer how the cardiovascular system responds and adapts to exercise.

Procedures, instruments and Units of Measurement
The selected participants underwent a repeated-measure design. After being exposed to a stimulus such as physical exercise and medication such as propanolol, it was repeated after some intervals to record the results and test the variables. They took part in experimental protocols in which the participants were randomly selected and brought in to carry out an exercise as results were recorded in charts and graphs.The response to the stimulus presented measured the variables. In terms of the variables that were subjected to resistance training to test their cardio response, observations were made, and results recorded. The units of measurement include mmHg for blood pressure, and the temperature was measured in degrees per centigrade.

Results

The outcome of most of the research carried out indicates that resistance training in hypertensive patients was beneficial if done under control. Also, sudden cardiac arrest is a controllable condition when quick intervention is considered. All cardiovascular variables showed a significant increase after three sets of resistance training in comparison to resting values in the case of a range of cardiovascular responses to the resistance training session. In the study of SCA, all the six elite soccer players actively engaged in the march without any trauma or body injuries before syncope. However, their body language was not uniform because two were leaning forward with bowed heads, then collapsed and sat down. The others in attempts to maintain their positions fell on their backs with force. All the six had eyes wide open with fixed pupils. Regarding first aid, no immediate cardiac massage was administered. Changes in body weight of college students who underwent RT for eight weeks was evident. In the case of combined activity in obese and overweight individuals, a substantial decrease was seen in BMI, body weight, and total body fat. Similarly, a significant improvement was seen in fat percentage, cardiovascular fitness, and abdominal fat percentage in the combination group compared to control.

Discussion

Cardiovascular health is associated with attacks and diseases that tamper with an individual's general bodily health. Sudden cardiovascular deaths and sudden cardiovascular arrest are among the common conditions that people go through. Athletes, despite taking part in fitness activities, also go through some of these painful events. They are preventable by the use of swift first aid and medication. If a patient suffering from SCA does not get the prompt medical assistance, they might suffer from cerebral damages or even death to some extent. Besides, individuals who are overweight and obese are prone to suffer from cardiovascular-related diseases. The elderly, suffer from cardiovascular diseases more than the younger generation who suffer from such conditions because of hereditary factors. 

Resistance exercise and other forms of exercise are vital fitness regimens needed to help in preventing cardiovascular-related problems. Walking, jogging, and aerobics are essential fitness activities that can help in avoiding cardio associated diseases (Hong et al., 2014).  It is shocking to learn that the subjection of résistance training to individuals with high blood pressure does not affect them negatively. Also, regular exercise in women with hypertension has been observed as reducing systolic blood pressure and increasing diastolic blood pressure. It further reduces resting heart rate and post-exercise hypotension. As Nasser et al., put it in their article, patients with liver cirrhosis benefit from resistance training but in moderation. They need to be subjected to the exercise but with a 2-minute interval in the first phase and a 1-minute rest interval in the second and subsequent phases until the system adapts (Nasser et al., 2019). 

Cardiovascular training can be exercised by regular physical activity. According to a study by Lavie et al., mortality rates have been reduced by constant physical activity. In a study comprising of 55,000 people from the Aerobics Centre Longitudinal Study, with 13000 runners and 42,000 not participating, the runners had considerable decrease in mortality and CVD mortality by 30-45%. The study had been conducted for a 15 years observing those who run and versus the non-runners. Those who persisted in the physical activity had the full benefits related to cardiovascular health compared to those who stopped physical activity. The latter had nearly half of the benefits, while the complete non-runners had little survival benefits (Lavie et al., 2019). Despite possibility of bias in the data, variables prove that physically active individuals are better placed in terms of cardiovascular health. Therefore sedentary behavior, which includes physical inactivity is among the significant factors contributing to cardiovascular disease and mortality.

Conclusion
Cardiovascular health is a vital aspect of every individual's life. Various dangers are caused by physical inactivity and sedentary behaviors that create a risk to cardiovascular health. How it responds to exercise plays a critical role in the human body. The physical activity ensures that the body is in check, the heart, lungs, and blood function in the right manner. However, some patients who suffer from hypertension, obese, and overweight individuals, those with liver cirrhosis, among others, might have different results when subjected to physical training. The good news is that when the practice is controlled by the speed and intervals of rest, positive outcomes are observed among these individuals. To ensure that mortality levels are prevented in the future, bystanders need to be trained on how to offer cardiovascular massage in cases of sudden cardiovascular arrests. People also need to understand if the cause of some of the cardio-related complications is acquired or inherited to be treated accordingly.
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