Physiology Assignment
The Effectiveness of Exercise on the Ageing Human Body
[bookmark: _Hlk129600885][bookmark: _Hlk129602970]The ageing process is inevitable to all humans and through much research and many studies, it has become known that physical activity and exercise has a very positive overall effect on human health and the quality of life of the aging population (Izquierdo, Merchant, Morley, Anker, Aprahamian, Arai, Aubertin-Leheudre, Bernabei, Cadore, Cesari, and Chen, 2021). As humans age they become more susceptible to cardiovascular, neurological, bone, immune and many other diseases that can potentially be avoided or improved with the correct amount of physical activity and specific exercise routines (Izquierdo, Merchant, Morley, Anker, Aprahamian, Arai, Aubertin-Leheudre, Bernabei, Cadore, Cesari, and Chen, 2021). Another consideration in ageing adults is the prevention of falls. The rate of falls increases with age, and This can have a damaging impact on the individual’s health and increase the risk of further falls, leading to poor health (Hollinghurst, Williams, Pedrick-Case, North, Long, Fry, and Hollinghurst, 2022). Specific exercises aimed to increase strength, cognitive health, balance, and coordination are advised in the attempt to avoid falls and increase functionality for this population (Zheng, Pan, Hua, Shen, Wang, Zhang, Fan, and Yu, 2013). 
This assignment will explore the physiological changes and demands on the aging population and some of the practices that can be put in place to aid them. Older adults, often considered as over 65, cannot all be treated with a generic prescription, as often the biological age of individuals in this bracket, will vary considerably from their chronological age, depending on many lifestyle and genetic factors (Bayles and Swank, 2018, P155). There is often a link between aging and negative changes in body composition, such as lower muscle mass percentage and an increase in adipose tissue, including visceral fat (Bayles and Swank, 2018, p155). Also bone diseases such as osteoporosis and osteoarthritis as well as general deterioration of bone density through inactivity can be significant problem for older adults (Bayles and Swank, 2018, p155).
Respiration and prescription for cardiovascular activity
As the body ages there are a number of changes to the cardiovascular system, these include decreased myocardial cells, an increase in interstitial fibres and changes to the tone of blood vessels (Vigorito, and Giallauria, 2014), (Moore, Mangoni, Lyons, and Jackson, 2003). The deteriation of the cardiovascular system is a normal part of the ageing process (Ploughman and Smith 2017, p319). Changes in total lung capacity volume, dilation of alveoli, decrease in exchange surface area, and reduction in supportive tissue, put a strain on breathing when compared to younger people and most of these conditions are relatable to a decrease in static recoil of the lung, a decrease in respiratory muscle strength and a decrease in the compliance of the chest wall (McClaran, Babcock, Pegelow, Reddan, and Dempsey,1995).  Although these changes unavoidably take place, and lung performance decreases over time, the human lung has the ability to maintain the gas exchange required for an individual to live an active lifestyle throughout their lifetime (McClaran, Babcock, Pegelow, Reddan, and Dempsey,1995). Cardiac output and stroke volume is reduced in older adults, although heart rate is higher, this results in diastolic, systolic blood pressure and mean arterial pressure being higher in older adults during exercise, due to a higher transient receptor potential, resulting from a loss of elasticity in the blood vessels (Ploughman and Smith, 2017, p399).
A low aerobic capacity can have detrimental effects on the elderly making day to day tasks difficult, if not impossible, so it is very important that a high aerobic capacity is achieved and maintained, and this can be achieved with higher levels of physical activity (Fleg, 2012). Peak oxygen consumption can be measured by a fitness professional and with suitable exercise prescription improvements can be made (Fleg, 2012). Optimally a training programme of low intensity, that gradually increases over time will be advised with careful consideration, that adaptions may be slower for an older person (Ploughman and Smith, 2017, p431) 
Skeletal Muscle and Resistance Training
[bookmark: _Hlk129785833]Sarcopenia is the decline in muscle mass as the body ages, resulting in the loss of strength in older people (Ploughman and Smith, 2017, p581). The loss of muscle fibres, and the changes to size is the main cause of Sarcopenia, however there are also changes to the fibre types  (Deschenes, 2004). A reduction in the activation of the muscles motor unit can also lead to a reduction of muscle fibres in that unit (Deschenes, 2004). A decrease in anabolic hormone, particularly testosterone, which regulates muscle mass and strength, is also responsible for muscle decline, alongside DHEA, growth hormone and insulin -growth factor 1 (Colón, Molina-Vicenty,  Frontera-Rodríguez, García-Ferré, Rivera, Cintrón-Vélez, and Frontera-Rodríguez, 2018). Insulin resistance increases with age, limiting the amount of glucose and protein needed for effective muscle anabolism (Colón, Molina-Vicenty, Frontera-Rodríguez, García-Ferré, Rivera, Cintrón-Vélez, and Frontera-Rodríguez, 2018).
Resistance training is advised for older adults due to its ability to increase muscle mass, function, and prevent and combat age related degeneration (Ploughman and Smith, 2017, p600). Resistance training has been proven to greatly increase muscle strength and force, also improving dynamic strength of the knee extensors, which can contribute significantly to the avoidance of trips and falls (Ploughman and Smith, 2017, p601). In fact, studies have indicated that the changes in muscle gains in older adults are made more rapidly to that of younger adults, with an increase to both slow and fast twitch muscle fibres (Ploughman and Smith. 2017, p603).
Bone Health and weight-bearing Exercise
[bookmark: _Hlk129858627]As humans age a deterioration of bone health occurs (Nalla, Kruzic, Kinney, and Ritchie, 2004). As well as acting as a protecting barrier to the internal organs, bones are also responsible for allowing movement and load bearing for all individuals, and this can become an issue for older adults, if the bones become frail, resulting in lack of mobility and independence (Nalla, Kruzic, Kinney, and Ritchie, 2004).
Weight bearing exercise, that is greater than normal day to day activities, is advised to older individuals (Marques, Mota, Machado, Sousa, Coelho, Moreira, and Carvalho, 2011). This positive stress on the skeletal system, initiates new bone formation, increasing bone density (Ploughman and smith, 2017, p519). When a force greater than the minimal effective strain is applied regularly, over time, osteoblasts secrete osteoid, which leads to new bone formation (Ploughman and Smith, 2017, p519). Great care must be taken by the exercise professional when prescribing weight bearing exercise to older adults, particularly where bone density has depleted significantly, as bone that is repeatedly loaded more than appropriately, may lead to cracks in the sub-micron level becoming large and not being repaired by the remodelling process (Nalla, Kruzic, Kinney, and Ritchie, 2004).
If a client has Osteoporosis, then great care must be taken, as the bones may be very frail and easily fractured (Ploughman and Smith, 2017, p523). Where the reabsorption of the bone is greater than the formation of new bone, the bone mass density can become low and this is a high risk to the elderly (Ploughman and Swift, 2017, p523). Trips and falls resulting in hip fractures increase the risk of morality during the first year and must be avoided (Ploughman and Smith, 2017 P523). Other common areas susceptible to fractures are the wrist and spine, so careful consideration must be applied when supporting a client with posture and using equipment (Ploughman and Smith, 2017, p523).
Cognitive Decline and Improvements though Exercise 
[bookmark: _Hlk129943659]Neurodegenerative diseases such as Alzheimer’s and dementia have been on the rise in the older population (Larson, 2010). Exercise that targets neuroprotective mechanisms can have a positive effect on this population. Exercise that contributes to cognitive performance, not only has the benefits of increasing independence for the elderly but also stimulates neuroprotective mechanisms, that may help protect against these diseases (Kirk-Sanchez, and McGough, 2014). In healthy elderly humans the brain will begin to atrophy as it ages, blood flow slows and cranial nerves develop plaque (Tseng, Gau, and Lou, 2011). This leads to cognitive difficulties in day-to-day tasks, stress, lack of independence and a strain on the health care system (Kirk-Sanchez, and McGough, 2014). Concentration to tasks, response time, processing information and memory are all some of the functions effected by a normal decline in frontal cortex brain activity (Kirk-Sanchez, and McGough, 2014). Cardiorespiratory fitness and brain health has been studied, revealing that in healthy, sedentary, older adults, an increase in maximal oxygen consumption, resulted in a significant improvement in motor function and auditory alertness as well as moderate improvements in cognitive speed and visual activation (Kirk-Sanchez, and McGough, 2014). It has been hypothesised that exercise can have a direct effect on the brain, increasing blood flow, the utilisation of oxygen and glucose, transporting waste and as mentioned previously, increasing neuro-growth (Tseng, Gau, and Lou, 2011). There is also a relationship between exercise and psychological factors, such as relaxation, mood state, depression, stress, anxiety, and general well- being (Tseng, Gau, and Lou, 2011). It has been documented that the older population are more likely to suffer from loneliness and depression, and so improvements to mental health through exercise are a worth. while consideration (Tseng, Gau, and Lou, 2011). (Victor, and Bowling, 2012).
Decline in flexibility and range of movement.
[bookmark: _Hlk129951777]Flexibility generally declines as the body ages, with a loss to trunk extensor, heel and ankle flexibility limiting movement (Chiacchiero, Dresely, Silva, DeLosReyes, and Vorik, 2010). The change in muscle fibre types from fast twitch to slow twitch also inhibits a forceful contraction (Chiacchiero, Dresely, Silva, DeLosReyes, and Vorik, 2010). This can affect range of motion and cause loss of balance in the elderly, resulting in trips becoming falls (Chiacchiero, Dresely, Silva, DeLosReyes, and Vorik, 2010). Lack of flexibility can also inhibit the ability to achieve day to day tasks, such as dressing, reaching for objects, as well as normal movements (Chiacchiero, Dresely, Silva, DeLosReyes, and Vorik, 2010). Static stretching and range of movement exercises have generally been advised for older adults as an addition to their exercise programmes (Nakamura, Sato, Kiyono, Yahata,Yoshida, Fukaya, and Konrad, 2021). Studies suggest that stretch tolerance could be a cause of decline in range of movement and stiffness in the elderly and that a hold-relax and stretch technique may be beneficial for combating this (Nakamura, Sato, Kiyono, Yahata,Yoshida, Fukaya, and Konrad, 2021). Older adults can achieve benefits from both passive and active stretching techniques, and a exercise professional must consider the reasons for tension and lack of range of movement, before advising on which (Page, 2012). In studies conducted on older participants, proprioceptive neuromuscular facilitation techniques have been shown to produce a greatest affect in range of motion than passive stretch techniques (Ferber, Osternig, and Gravelle, 2002).
Recommendations for Physical Activity
Considering the benefits of physical activity and resistance training for the prevention and rehabilitation of degenerative cardiovascular, muscular, and skeletal, and cognitive issues in the older population, it is clear to see that the prescription of suitably programmed exercise is the way forward. The World Health Organisation (2020), already recommends that people over the age of 65 engage in multicomponent physical activity on 3 or more days a week as a way to improve functional capacity, avoid falls, prevent cardiovascular, immune and bone diseases, such as osteoporosis and many other health conditions, avoiding early mortality. The American Collage of Sport Medicine (2018), have similar recommendations, both stating that with careful consideration, older adults can perform regular cardiovascular and resistance training at a low, moderate, and vigorous intensity. 
Although the general principles to exercise remain the same for all age groups, it is important to consider age related health conditions, diseases and medications, so a thorough par Q test, and possibly, medical confirmation from a doctor is necessary before proceeding with any physical activities (Whitfield, Pettee Gabriel, Rahbar, and Kohl III, 2014). Training programmes that include full body foundation movements are ideal for strengthening the entire body, allowing independence and better quality of life (WHO, 2020). However, for resistance training, a focus on Knee extensor muscles may be advantageous for the prevention of falls and hip fractures, particularly in frail individuals (Ploughman and Smith, 2017, p601). Strengthening muscles in the core and back can also be hugely beneficial in helping to support the upper body for individuals that suffer from Osteoporosis, where the Spinal vertebrae can be crushed by the weight of the body alone (Ploughman and Smith, 2017, p523). The benefits of cardiovascular exercise and resistance training together offer individuals their best chance of maintaining a healthy, pain free, independent lifestyle as well as managing body composition and avoiding health conditions and diseases (Bayles and Swank, 2018, p156). This knowledge will hopefully encourage more funding for the prescription of exercise, prior to the prescription of medications in the future. 
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