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Systematic Review (2500 words)

Conduct a systematic review relating to a well-defined research question on the exercise and or lifestyle behaviours / guidance for a specific population group of your choice. 

Tasks

1. Develop a specific a well-defined research question.
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Systematic Review on Physical Activity and how effective it is in the prevention of Cardiovascular Disease on the Sedentary participants.


Abstract 
Physical inactivity is an area that is largely discussed in regard to concerns of health conditions. With 31% of the world’s population not meeting recommended physical activity guidelines, inactivity is a major problem across the world. Physical activity can play a large role in preventing health conditions such as cardiovascular disease. Identifying cardiovascular abnormalities can cause serious implications for any individual who is suffering with cardiovascular disease. The primary aim explored in this systematic review is to explore the specific physical activity programmes chosen and how effective they are in the prevention of cardiovascular disease among the sedentary participants. 

Keywords: cardiovascular, disease, sedentary, physical activity, inactivity.

Introduction
Physical inactivity is a large health concern with an estimated 31% of the world’s population not meeting the recommended physical activity guidelines (Cunningham et al, 2019). Throughout the past few years, physical activity levels have become a ‘major’ health concern across the world (McGinnis, Foege, 1993). Physical activity is defined as ‘any bodily movement produced by skeletal muscles which require energy expenditure and exercise’ (Caspersen et al, 1985). Exercise is a well-documented topic and has a long history within a number or articles and evidence that it can play a vital role in the prevention of cardiovascular disease (Florido et al, 2018).  
Physical activity initiates a number of benefits for physical, mental and cardiovascular health but there can be problems which arise when an individual has cardiovascular disease and exercises. Reddigan et al (2011) suggests that those who are participating in light to vigorous physical activity had a lower risk of cardiovascular death despite having other metabolic risk factors alongside. When exercising, the blood pressure increases, stroke volume increases as well as the heart rate raising (Sheperd, 1987) causing an increase to vascular resistance and blood pressure. Sheperd (1987) also explains that when incorporating exercise into everyday life, long-term a number of benefits will prevail which can cause a reduction in blood pressure at rest. Recent studies also indicate that there are a number of associated benefits constituting a decreased inflammation, improved metabolic health being improved, reduced risk of heart failure and a better chance of survival (Che, Li, 2017). 
Cardiovascular disease is the leading cause of death worldwide (GBD, 2016). The World Health Organisation estimates that by 2030, there will be 23.3 million deaths related to cardiovascular disease (World Health Organisation,2017). A number of studies have highlighted that sudden cardiac death and myocardial infarction occurs during exertion in comparison to resting (Mittleman et al, 1993; Albert et al, 2000). 
A number of traditional risk factors may also become prevalent which include hypertension, hyperlipidaemia and diabetes with age being a non-negotiable risk factor (Mittleman et al, 1993).  The heart is sometimes under irregular hemodynamic stress. This can be caused my pressure overload or volume (Breisch et al, 2009). This is where the hearts morphological adaptations help to increase the mass of the heart through ventricular champers and wall thickness, this helps to normalize the stress and to meet the demands of the increased blood supply coming through. From this, this is where the differentiated cardiac myocytes increase in size.
Individuals who may be categorized as physically inactivity are individuals who do not meet the recommended level of physical activity a day or per week (The British Heart Foundation, 2021). Around the world, the world health organisation estimates that there are 60-85% of people lead a sedentary lifestyle (World Health Organisation, 2020) while they also indicate ‘two-thirds’ of children who are also inactive which can progressively impact their health in later life. A recent study suggests that there that physical activity and sedentary behaviour should both be addressed ‘separately’ as the research suggests that the two behaviours are not sufficient enough in meeting the recommended levels to prevent cardiovascular disease (Sedentary Behaviour Research Network, 2012). A study back in 2010 found that males who were in a car for more than 10 hours per week had an 82% higher chance of death by cardiovascular disease in comparison to men who reported less than 4 hours per week (Warren et al, 2010). 





Methodology
This systematic review was carried out between September and November 2020. Google Scholar, SPORTDiscus and ProQuest databases were used to identify appropriate studies. A search was preformed to source these studies using the keywords ‘cardiovascular disease’ ‘sedentary behaviour’ ‘death’ ‘physical activity’. Studies were considered for analysis if participants were adults who did not exercise or who only took part in low volume exercise. Following the initial analysis studies were finally selected for the systematic review if they included the effects of sedentary behaviour on cardiovascular disease, as well as blood pressure or weight. Moreover, they were only considered if the research conducted between the years of 2010 and 2019. After the final analysis of studies, seven of the studies were selected for this study. 

Results
Table 1: Physical Activity
	Author(s) name and Date 
	Participants
	Study Design 
	Outcome

	Florido et al, 2018
	4,881 males
6470 females 
	Baecke Questionnaire
	· 1,750 deaths relating to heart failure within the 19 year follow up.
· Increasing Physical activity levels at a later age can lower the risk of heart failure. 

	
Wen et al (2011)
	
199,265 males
216,910 females
	
Physical Activity Questionnaire 
	· A group of inactive participants had a 17% higher risk of death.
 
· The low-volume group had a 14% higher risk of death with a longer life expectancy of 3 years.

	Zoughool, Ahmari, Khan, 2018.
	303 participants (mixed gender)
146 with coronary heart disease
157 for the control study 
	Pilot Study / Physical Activity Questionnaire
	· Moderate physical activity can reduce the risk of coronary heart disease.

· Coronary heart disease is 60% less likely.



As physical activity ids a subject area which is heavily focused upon throughout the sport science and health promotion literature, there are a number of studies encompassing a range of topics.
Firstly, a controlled study which focused on two groups, one inactive group and wone low-volume activity group was analysed. The total participants for this study were 416,175 (199,265 males, 216,910 females). The main findings from this study were that the group of inactive participants had a 17% higher risk of death. The second group who experienced low-volume activity had a 14% higher risk of death with a longer life expectancy of 3 years. The outcome of this study suggests that using 15-90 minutes of moderate intensity exercise can benefit those at risk of cardiovascular disease). It is suggested that up to 90 minutes a week of moderate-intensity exercise can benefit individuals, even those who are at risk of cardiovascular disease. (Wen et al, 2011).
A more recent study which was conducted by Florido et al (2018) which focused on ‘how much disease could be prevented if physical inactivity was eliminated’. The study evaluated a total of 11,351 participants who had no history of cardiovascular disease. A follow up of the study demonstrated 1,750 heart failure deaths occurred. The lowest heart failure risk was seen in the individuals who reached the recommended physical activity levels alongside the participants who went from ‘low to recommended’. The study primarily focused on the importance of physical activity levels alongside how beneficial it is in the prevention of heart failure. Another recent controlled study focused on 303 participants with 146 having coronary heart disease and 157 matched to the controlled trial. The study explains that throughout the study, there was an ‘equal distribution’ of female and males among the cases and controls – with participants involved having either a low education level, high cholesterol, hypertension and so on. The study found that moderate physical activity and reducing coronary heart disease is 60% less likely. The final conclusion of the study was that walking and moderate physical activity protected against cardiovascular disease with sedentary behaviour contributing to an increase in the risk of disease (Zoughool, Ahmari, Khan, 2018). Each study established that physical activity had an overwhelming impact on reducing deaths relating to sedentary behaviour alongside cardiovascular disease. One of the studies chosen reported (that regardless of what age an individual begins to exercise, it has a vital role in preventing cardiovascular disease or even death (Florido et al, 2018). Throughout each of the studies chosen within this systematic review, it shows that high levels of physical activity provide a positive lifestyle behaviour for the impact of cardiovascular disease. 

Table 2: Cardiovascular Disease and Death 

	Author(s) name and Date 
	Participants
	Study Design 
	        Effects of study 

	


Arja et al, 2017
	


364 patients. 

	


Controlled Trial/ Physical Activity Programme.
	· The study established that the programmed helped with the improvement of cardiovascular health in a short to medium time frame. 



· The end results also showed that there was an increase in physical activity after this specific intervention period, with changes to the systolic bloody pressure, cholesterol and evidence of a lower chance of cardiovascular problems occurring

	
Warren et al (2010)
	
7,444 male participants

	 
Physical Activity Questionnaire.
	· 377 cardiovascular disease related deaths occurred within 21 years of the follow up study.

· Those who increased the physical activity levels reduced the risk of death.


	
Lee et al, 2014 
	40,801 men 
14,336 women
	
Physical Activity Questionnaire 
	· The study found from physical inactivity was a high percentage of deaths from diseases. 7% of the world’s population deaths were related to heart disease back in 2008.
· The study shows that if physical inactivity is avoided and completely eliminated, it would be able to remove up to 10% of major coronary heart disease cases alongside increasing life expectancy.

	Jeong, Kim, Kang, Hwan Yoon, Youn, Chae, 2019
	131,558 with cardiovascular disease

310,240 participants without cardiovascular disease
	Cohort Study / Self-report physical activity questionnaire
	· Subjects were involved until 2015.
· A follow up after 5-year period shows that there was a mortality rate per 1,000 related to a pre- diagnosis of cardiovascular disease and the participants physical activity levels. 



 A study by Warren et al (2010) included 7,444 male participants who were aged between 20-89 years of age who were all completely free of cardiovascular disease. The study specifically focused on the relationship of two sedentary behaviours with one group specifically focusing on driving in a car and one group who focused on watching television. Over this longitudinal study there were 377 cardiovascular disease related deaths which occurred throughout the 21 year follow up. There were a number of contributors which were taken into the consideration throughout (weight, being older...). The male participants who were a part of the ‘driving’ group reported that they would spend 10 hours a week in a car reported their sedentary behaviour at 82% with a greater risk of dying from cardiovascular disease at 50%. This was in comparison to the second group who reported 4 hours a week to 11 hours a week. The study shows a significant difference in both groups. The study concluded that the combination of cardiovascular disease and sedentary behaviour were at a greater risk of death from riding in a vehicle. 
 Arial et al (2017) controlled trial randomly selected participants from four primary care centres, which selected 364 patients in total. The intervention group consisted of 120 minutes of walking a week. Each participant had their clinical history assessed at the baseline and at the end of the intervention. The study reported that there was a significant increase in physical activity and change during the intervention throughout. Clinical factors such as blood pressure, total cholesterol was significantly lower from this intervention period. This physical activity intervention helped to improve cardiovascular health in a short term and helped to promote the use of regular physical activity.
 Another the study conducted by Jeong et al (2019) It reported that the relationship between physical activity and the risk of mortality had ‘different patterns, between both primary and secondary intervention groups. The primary intervention group had no history of cardiovascular disease (131,558 subjects) and the secondary intervention group had a history of cardiovascular disease (310,240 subjects). It was reported that the survival benefits that physical activity can achieve was greater for those with a higher cardiovascular risk. The results showed that the group which had no history of cardiovascular disease had shown that the benefits from physical activity further reduced any risk of mortality. Whereas, with the group who had a history of cardiovascular disease reported to also have a reduced mortality rate – only for the participants who had performed physical activity each week. The secondary prevention group was greater in comparison to the primary prevention group with results of a 14% reduction for the secondary group and 7% risk reduction in mortality for the primary prevention group. The outcome of this study shows that individuals can benefit from physical activity if they have cardiovascular disease.

Discussion 
The primary aim of this systematic review was to identify the effects of physical activity on cardiovascular disease and sedentary behaviour. Throughout this review, physical activity and physical inactivity were discussed and it is clear physical inactivity is causing great concern around the world with exercise recommendation levels not being met with the criteria. The results found that physical activity had a significant relationship in the prevention of cardiovascular disease alongside a number of different diseases. The studies also show that the levels of mortality were reduced by physical activity recommendations being achieved daily. Alongside reducing mortality and prevention, physical activity was shown throughout to reduce clinical factors such as systolic blood pressure and cholesterol levels. The next area for discussion was cardiovascular disease. Throughout the studies which focused on participant’s who had the disease, it is clear that physical activity played a vital role in reducing any significant changes to health alongside improving overall cardiovascular health. It is clear from some results that physical inactivity also plays a large role in increasing the risk of death. Each study followed a throughout this review each had a specific focus on physical activity and suggests that physical activity is the way forward for improving and preventing any cardiovascular disease alongside death. The review also suggests that alongside benefits such as preventing disease, physical activity can also benefit mental health. 
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