Exercise physiology 
Chronic Physiological Adaptations to Exercise
Physical activity has been defined as “any bodily movement produced by skeletal muscles that requires energy expenditure” by The World Health Organization (WHO) who have developed recommendations of physical activity considering frequency, duration, intensity, type, and total amount. This is said that for adults aged 18-64 they should engage in ‘at least 150 min of moderate intensity aerobic physical activity on a weekly basis or do at least 75 min of vigorous intensity aerobic physical activity in a week’ (World Health Organization 2020). 
Effective regular exercise has been shown to create adaptations within the body which can improve a person's day to day functioning because of the positive changes that can occur. Chronic adaptations are defined as changes that occur after 30 days of regular exercise or training. 
Aerobic or endurance training is typically described as being ‘performed against a relatively low load over a long duration’ (Hughes, David C., et al. 2017) with this type of exercise having the most impact on the cardiovascular and musculoskeletal systems. ‘Enhanced cardiac output, maximal oxygen consumption, and mitochondrial biogenesis’ (Jo, Holloszy. 1967) is said to be a result of endurance training as well as increasing the ability for an individual to run for longer distances and times due to the delayed onset of muscle fatigue from both central and peripheral tissues facing improvements. 
Partaking in aerobic exercise can result in adaptations to blood volume and blood mass and is said that blood volume can reach its peak volume 10 to 14 days of training. However, after a 30-day period of exercise ‘both plasma and red blood cell volume may increase an additional 8 to 10% relative to pre-training levels.’ (Convertino, Victor A. 2007). When red blood cell volume expands red blood cell mass often increases as well, which is thought to have an improvement on ‘the ability to buffer lactate and improve the body’s ability to produce energy through anaerobic metabolism’ (Cerretelli, Paolo, and Michele Samaja. 2003), which adds to the thought of regular endurance training can cause a person to run for a longer time or distance. 
[bookmark: _Int_Y4FZ6VQF]Overtime the heart can undergo structural changes caused by regular exercise, in 2014 Arbab-Zadeh et al. Produced a study with sedentary individuals who then took part in a year of endurance training. The results of this showed that they experienced an increase in left ventricular (LV) and end-diastolic volume, with the goal of this being said to be ‘increasing oxygen delivery to muscles, reducing cardiac output at rest, and improving cardiac output during activity.’ Seo, Dae Yun, et al. (2019). 
A trained individual or athletes heart rate will often be lower than the average person due to an increase in vagal tone and increased parasympathetic activity. Due to the downregulation of specific receptors such as β-adrenergic it is shown that ‘maximal heart rate may be reduced by 3% to 7%’ (Zavorsky, Gerald S. 2000). Large end-diastolic volumes and stroke volumes are preserved due to the receptors downregulating causing an increased left ventricular filling time. It is said by Farrell, Connor, and Douglas R. (2021) that the changes that were explained ‘allow the cardiac output of an individual to continue to meet the body’s metabolic demands efficiently’ meaning for more efficient training and performance for the individuals. 
Strength/resistance training as well as aerobic training has been shown to increase muscle mass and growth. This has been defined as needing to maintain a heart rate reserve of >70% for 30 to 45 minutes at least 4 days per week for the potential of inducing muscle growth. A study by Hughes, David C., et al. (2017) showed an increase in up to 11% muscle mass in previous sedentary individuals who then performed cycling for 12 weeks. 
There has been shown an increase in slow twitch fibres (type 1) after performing aerobic training. However, no consistent studies have been found to support a show of change in fast twitch fibres (type 11a) meaning the same cannot be said about the impact of exercise/physical activity for both slow and fast twitch fibres. A report was created by Coggan et al. (1992) Of older individuals undergoing 12 weeks of endurance training, which showed ‘significant increase of 12% and 10% in type I and type IIa fibres. However, in another review it stated that they only found ‘an increase in slow-twitch type I fibres in similar populations’ (Harber, Matthew P., et al. 2012). By looking at the dates of each of these studies the more recent one in which they discovered no change in the fast twitch fibres would be more reliable due to the information being much more up to date with recent technology and equipment that can be used within these studies. 
Regular aerobic training has been said to aid the reduced risk of a person developing type 2 diabetes, with The American Diabetes Association stating in 2016 that it should be performed “at least 150 minutes/week of moderate-to-vigorous physical activity spread out over 3 to 7 days with no more than 2 consecutive days between exercise bouts”. Studies helping with backing up this reasoning have said that consistent exercise for 6 months can result in improvement of ‘haemoglobin A1c (Hgb A1c), fasting blood sugar, insulin resistance, and fasting insulin levels.’ (Kadoglou, Nikolaos P E, et al. 2007). With extra research by Kirwan, J. P., et al. (2018) suggesting that in a person who has already developed diabetes, changes in Hgb A1c is important due to it being a predictor of cardiovascular disease risk in diabetes. 

















Physical Activity and Health across the Lifespan

[bookmark: _Int_al36hiJW]Research carried out in regard to physical activity has suggested that ‘higher levels of physical activity are associated with better health-related quality of life’ (Anokye, Nana Kwame, et al. 2012) this is due to the benefits an active lifestyle creates such as improved cardiovascular and metabolic health, better bone mass and mineral density, reduced risks of breast and colon cancer. Studies have suggested an association in regular physical activity and cognitive function, a review by Sofi, F., et al. (2010) looks at this correlation in the risk of cognitive decline. The conclusion of the results has suggested ‘a significant and consistent protection for all levels of physical activity against the occurrence of cognitive decline.’ (Sofi, F., et al. 2010) meaning that partaking in regular physical activity can cause a reduced risk of cognitive deterioration and instead have an improved performance. 
Living a highly active lifestyle by partaking in some sort of physical activity can be seen as increasing a person's life expectancy or lifespan. This is due to the reduction in many major mortalities risk factors a person can endure throughout their life including, hypertension, diabetes, coronary heart disease, stroke, and cancer. Compared to people living an inactive lifestyle, active individuals are said to have a decrease in all mortality risks by ‘about 30% to 35%’ (Reimers, C. D., et al. 2012). 
Being physically inactive is a major risk factor for mortality, being said by Adami, P. E., et al. (2010) that ‘mortality accounting for up to 10% of all deaths in the European region’. With it being expected that within a physically active person there would be an approximately 3.5- to 4.0-year higher life expectancy compared to an inactive person. Cardiovascular disease is the most important causes of death in Western industrialized countries being said by Reimers, C. D., et al. (2012) with 68.6% of all women and 65.9% of all men died from these diseases in Germany 2008. 
In the elderly population, higher levels of physical activity have been associated with the increasing of physical function. A study looked at the hypothesis of ‘physical activity earlier in the life course preserves high physical function over an extended period of time’ (Hillsdon, Melvyn M., et al. 2005) as people get older there can be a major onset of declines in their physical function due to age such as weakening of bones and muscle and reduction in flexibility and range of movement which can cause a great effect on an individual's day to day life in regards to carrying out tasks and activities. The study concluded that ‘Participation in a physically active lifestyle during mid-life appears to be critical to the maintenance of high physical function.’ (Hillsdon, Melvyn M., et al. 2005) meaning that it is crucial for older individuals to take part in physical activity earlier on in life before the age-related declines take place. 
It is said that males and females tend to have a difference in preferred kinds of physical activity meaning participation can look different when comparing the two. The level, intensity, type, and amount of physical activity involvement may show different beneficial effects for males and females. For example, it was said that ‘males participating in higher levels and vigorous intensity physical activity had lowered feelings of psychological distress’ (Asztalos, Melinda, et al. 2009). Whereas the same study has a different outlook on females where they have benefited from better emotional well-being and regulation throughout engaging in walking and moderate intensity physical activity. 
This shows that beneficial physical activity can look different for different people as certain can feel the benefits from performing exercise more moderately and with less time, whereas others will need to have the more vigorous exercise while performing at much higher levels. It is also suggested that males have reported an increase in self-esteem with higher levels of exercise but a decrease of this within females. Another to back this argument has reported that ‘females who engage in low intensity physical activity report higher self-esteem and quality of life as compared to females who participate in high intensity physical activity’ (Lustyk, M. Kathleen B., et al. 2004). This can be a reason in the lack of participation that happens as young women get older due to not enjoying and feeling benefits of these certain types of activities therefore deciding not to carry on.





Conclusion 
The World Health Organization has described physical activity as “Any bodily movement produced by skeletal muscles that requires energy expenditure” with specific guidelines of how often and at what intensity people should perform this to ensure they obtain all benefits it can cause. 
[bookmark: _Int_DSQLLG77][bookmark: _Int_IU79bAHR]Overall partaking in some sort of regular physical activity or exercise is greatly beneficial weather that be physiologically long term or on health across the lifespan. Some benefits as a result of endurance training are said to include ‘Enhanced cardiac output, maximal oxygen consumption, and mitochondrial biogenesis’ (Jo, Holloszy. 1967) which can benefit an individual throughout their performance as maximal oxygen consumption allows their body to use oxygen more efficiently and effectively meaning a higher amount of energy can be produced. Enhanced cardiac output allows for oxygenated blood to be supplied to your brain and other vital organs due to the prime blood pressure levels this creates. 
Endurance and strength training are both shown to increase muscle mass and strength which can prove beneficial in many ways. Maintaining muscle mass is crucial in older adults due to the rapid decrease they can endure as they age. Keeping as much as possible is important for them to be able to perform well in day to day living and living out normal bodily functions. This is also important for younger adults within sports due to the strength aspect being critical within most activities even if it is not the main need. 
Reimers, C. D., et al. (2012) has said that there is a decrease of about 30% to 35% of mortality risk in people living an active lifestyle compared to an inactive individual. He also states that 68.6% of all women and 65.9% of all men died from cardiovascular disease in Germany 2008 making it one of the highest causes of death within these areas. The life expectancy of an active person is approximately 3.5- to 4.0-year higher than the average inactive individual.
In conclusion regular physical activity is especially important to be available for due to all the health benefits it creates to allow for an overall better quality of life and ensure to live out as long as possible without obtaining any health-related conditions or diseases which could cause detrimental effects to you and your life. 
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