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Responses to Exercise

As a society we now know more about the benefits of exercise than what any other generation has before. We are now able to discuss and use the physiological and psychological responses to exercise. The world of technology and medical research allows us to discover the impact of exercise through various tests and screening processes. In this paper areas such as respiratory systems, muscular systems and metabolic systems will be explored in terms of the possible impact exercise may have on these. These areas and more can adapt and develop with age. Some consideration of areas such as metabolic health and bone density will be explored in terms of one’s lifespan and how exercise can impact on their general effectiveness. 

Rhan 1: Addasiadau Ffisiolegol Cronig i Ymarfer Corff

System Cardiofasgwlaidd 
Daw ymarfer corff rheolaidd hir-dymor â newidiadau i’r system cardiofasgwlaidd, gan arwain at addasiadau ffisiolegol sy'n gwneud y gorau o swyddogaeth y galon ac iechyd cardiofasgwlaidd cyffredinol (Pinckard et al., 2019). Dengys ymchwil bod amlyniad mewn ymarfer corff yn cryfhau’r galon ac yn magu meinwe cyhyrol, sef hypertroffedd y galon (Moore a Korzick, 1995). Golyga hyn fod y galon yn gallu defnyddio mwy o waed, gyda chynnydd mewn cyfaint strôc i bwmpio mwy o waed gyda phob curiad i’r cyhyrau gweithiol. Caniata hyn y galon i guro gyda mwy o rym, gan eto gynyddu cyfaint strôc. Canlyniad hir-dymor hyn fydd lleihad mewn cyfradd ystod gorffwys y galon, a chynnydd mewn allbwn cardiaidd uchaf (Cornelisson et al., 2010). Effeithia ymarfer corff rheolaidd newidiadau i’r gwaed gan gynyddu celloedd gwaed coch a’r haemoglobin yn y gwaed (Paraiso et al., 2017). Caniata hyn i’r gwaed drosglwyddo mwy o ocsigen i’r cyhyrau gweithredol a lleihau y botensial i ddioddef o amodau fel hypertension (Bayles, 2024). Wrth grynhoi yr ymchwil uchod medrwn nodi bod sawl math o ymarfer corff yn gwella’r system cardiofasgwlaidd.

System Resbiradol 
Caiff 4 i 8 wythnos o ymarfer corff aerobig effaith positif ar system resbiradol (Jarstad and Mamen, 2019). Arweinia hyn at effeithlonrwydd gwell o’r cyhyrau rhyngasennol a’r diaffram a chyfran uwch o alfeoli i dryledu ocsigen i’r gapilariau (Dülger et al., 2018). Yn ogystal, cynyddir y capilariau i dryledu ocsigen o’r alfeoli i’r gwaed a’r celloedd, a chynyddir cyfaint tidal a chynhwysedd hanfodol gyda phob anadl (Poole et al., 2021). Mae’r system cardiofasgwlaidd yn ganolog i gludo gwaed ocsidiedig i’r cyhyrau ac i’r system resbiradol i waredu CO2 (Kraemer et al., 2021). Effeithia ymarfer anaerobig hirdymor ar y system resbiradol mewn ffordd gwahanol. Yn ôl Hackett (2020) mae ymarfer corff aerobic yn gwella dygnwch yr ysgyfaint, ond mae weithgareddau anerobig e.e. hyffordian gwrthiant yn cryfhau’r cyhyrau resbiradol. Yn ôl y 2 math o hyfforddi, mae’n dangos bod ymarfer corff yn fuddiol i’r system resbiradol.
      Felly, wrth grynhoi, mae’r tystiolaeth yn yr ymchwil yn hyrwyddo gall ymarfer corff megis cerdded ychydig pob dydd helpu cadw system resbiradol person weithio’n llwyddiannus ac yn effeithiol. Hefyd, gan fod ocsigen yn bwysig i'r system yma, dylid annog pobl, o bob oedran, cymryd mantais o’r awyr agored ac ymarfer tu allan gymaint a phosibl. 

System Cyhyr-esgyrbydol 
Ysgoga ymarfer corff gwrthiant calsiwm sy’n cryfhau’r esgyrn, cynydda gryfder tendonau, ligamentau ac hyblygrwydd (Tyler and Panayotis, 2023).  Mae hyfforddiant hirdymor aerobig, anaerobig a gwrthiant yn achosi newid i'r cyhyrau trwy achosi hypertroffedd cyhyrol. Fodd bynnag, effeithia y rhain y cyhyr mewn ffyrdd gwahanol. Arweinia hyfforddiant aerobig  at gyfran uwch o ffibrau math 1 gan gyfrannu at gyflymder cyfangiad arafach a mwy o wrthsefyll blinder. Mae hyfforddiant anaerobig yn arwain at gyfran uwch o ffibrau math 2 sy'n cyfrannu at gyflymder cyfangiad cyflymach, ond llai o wrthsefyll blinder. Wrth gryfhau’r corff yn gyffredinol, gall hyn codi hyder person a gwneud nhw i deimlo hapus i symud yn gorfforol mewn gwahanol amgylcheddau megis gampfa, pwll nofio neu maes chwarae. 

System Metabolaidd 
Cyflwynir addasiadau metabolaidd o fewn ffibrau cyhyrol sy’n gwella’r gallu i’r cyhyr gynhyrchu ATP drwy ymarfer corff rheolaidd (Sugi and Ohno, 2019). Galluoga gweithgareddau anerobig addasu’r gyhyr storio phosphocreatine, glycogen well a gwell defnydd o phosphocreatine (Sahlin, 2014). Trwy gadw at ymarfer aerobig ceir cynnydd yn nhrothwy lactad. Arweinia hyn hefyd at lai o gynhyrchu lactad a chliriad uwch ohono. Mae hyn yn caniatáu dwyster uwch heb groniad lactad. Wrth weithio'n aerobig mae newid yn digwydd i'r gymhareb cyfnewid resbiradol. Addasiad tymor hir fyddai i'r corff weithio'n galetach tra'n dal i ddefnyddio storfeydd braster fel tanwydd yn lle carbohydradau. Golyga hyn bod y parthau gwaith aerobig yn fwy cyn i berfformiad droi'n anaerobig. Byddai ymarfer anaerobig yn achosi addasiadau gwahanol  gan ei fod yn defnyddio system ATP-PCr  a system Glycolypig. Mae cynnydd yn yr ensymau yn arwyddocaol gan gyflymu adweithiau, sydd yn cynhyrchu system ATP yn gyflymach.


System Nerfol 
Achosa hyfforddiant gwrthiant hirdymor addasiadau i'r system nerfol gan gynyddu cryfder, sy'n cynhyrchu cyfangiadau mwy grymus, yn gwella cyfradd datblygu grym a mwy o recriwtio cydamserol (Latella et al., 2021). Wrth ystyried hyn mewn baban, mae'r system nerfol yn cynyddu’n gyflym tu hwnt wrth iddo/iddi dehongli popeth yn y byd o’n cwmpas, dysgu symud rhannu o’r corff yn effeithiol, i ddysgu edrych a gwneud synau (Worobey, 2014). Pa fwyaf o brofiadau amrywiol mae person yn profi – gorau mae’r system nerfol yn tyfu i fod yn effeithiol. Wrth ymarfer y system nerfol yn gynnar mewn bywyd mae’n debygol i gefnogi'r corff ar meddwl mewn modd cadarnhaol a fydd yn help i sicrhau hwyliau a theimladau cadarnhaol wrth fedru cwblhau tasgiau amrywiol. 

Part 2: Physical Activity and Health across the Lifespan 
Research informs us that regular physical activity reduces the likelihood of premature mortality, cardiovascular disease, hypertension, stroke, osteoporosis, Type 2 diabetes, metabolic syndrome, obesity, thirteen different cancers, depression, falls and cognitive function decline (Bayles, 2024). However, Lam et al. (2013) found that physical activity didn’t correlate with decreased risk of lung-cancer. Although, their study used questionnaires which individuals judged their PA levels. This suggests that PA levels could’ve been assessed better, also the general population may be unaware of what’s optimal regarding physical activity, leading to low levels of physical activity long-term (Lahart et al., 2016).
       Physical activity for adults and older adults also benefits health in terms of improving sleep, maintaining healthy weight, manages stress and improves general quality of life.  There is some clear indication from various research paper that highlight the possible advantages of exercise over the course of one’s lifespan and the possible disadvantages of lack of exercise over the course of one’s lifespan. Also, there would be other categories of people within society who will dip in and out of exercise depending on various other factors such as mental fatigue and wellness, physical aspects of work or daily life in general. Exercise can influence our well-being by releasing endorphins that are known to help to relieve us from pain and stress.  
          There are numerous benefits to how and why regular exercise makes a difference physiologically also, and some of these areas will be considered here, such as, metabolic health, muscular development, and bone density. These will be considered throughout lifespan from elements within childhood, adolescence, adulthood and from an elderly stage of life. As we age, the physiological mechanisms that underpin the link between physical activity and health changes and develops naturally, however, we can also impact on this – positively or negatively. Consequences to these can also sometimes severely impede our health and we can suffer from type 2 diabetes, have heart attacks, strokes and possibly develop various types of cancer. 

Metabolic health across the Lifespan 
Generally, long term physically activity impacts metabolic health across the lifespan. Furthermore, higher levels of physical activity are associated with a better metabolic health independently of the activity being moderate or vigorous in intensity (Julian et al., 2022). Having some form of regular exercise helps to ensure weight and blood pressures are at a stage that is healthy for the body which in turn means you are less likely to suffer from type 2 diabetes. Diabetes is a metabolic disorder that affects all ages. Younger adults (aged 20-44) are less likely to suffer e.g. diabetic type 2, as they’re involved in more high-intensity physical activity (Li et al., 2023).  Mechanisms that underpin the link between diabetes across the age range are insulin resistance, beta cell dysfunction, obesity, aging, genetics, inflammation, lifestyle factors, hormonal imbalances, oxidative stress, and epigenetic modifications. Insulin resistance and beta cell dysfunction play central roles in the development of type 2 diabetes, exacerbated by factors like obesity and aging. However, even though we know that our metabolic health is improved by being more physically active, we have more children being overweight than ever before. Consequently, they may develop type 2 diabetes if without guidance and support from others to be more active. To conclude this section regular exercise therefore can make a significant difference across the lifespan in terms of one’s metabolic health and could help to prevent people from very serious illnesses. 

Muscular Development 
Development of children's muscle health and growth is greatly dependent on the parents / adults’ influences. Children are dependent on adults to give them access to different environments to be physical in e.g. parks, beaches, woodlands and/or being outdoors in general. Lack of this knowledge or desire to support children could then mean there is a delay in developing strong and healthy muscular system from occurring.  Those who are exposed to daily physical activity from a very young age grow to be strong and agile. Then, peak muscular strength is generally found between the ages of 20 to 40 in both genders. General muscular strength declines as we age because of sarcopenia syndrome. Exercise delays the onset of sarcopenia. Shen et al. (2023) concluded that resistance training with aerobic and balance exercises impacted most on older adults suffering with sarcopenia and positively impacted on their quality of life. 

Bone density 
During childhood placing stress on the bones intentionally through exercise promotes optimal bone growth.  As we age, bone tissue undergoes structural changes potentially leading to osteoporosis (Santos et al. 2017). Hernlund et al. (2013) informs us that the disease afflicts over 20 million women and over 5 million men in Europe annually. It is defined as a metabolic disorder, “characterised by accentuated bone weakening, greater susceptibility to fragility fractures” (Hernlund et al. 2013). The disease also poses a “higher mortality risks” (Klop et al. 2017; Panula et al. 2011). Clear links exist between physical activity and bone health as we age, and research indicates that regular exercise delays the onset of osteoporosis.  Bone structure adapts with physical exercise which is key to aging. This process is referred to as “cellular mechanotransduction” (Goodman et al. 2015). Bones needs stress that keeps them adapting to the forces put upon them. Stresses can be resistance training and high impact exercises such as jumping or sprinting. Resistance training and high-impact exercises such as skipping improves bone development in children and delays osteoporosis yn older adults (Ng et al. 2023).

In summary, there is now a growing body of evidence that emphasise the value exercise as we age. There is some evidence to show that increased levels of exercise such as 'high intensity interval training' (HIIT) "induces clinically relevant improvements in blood pressure ...and encourages recovery of heart rate" (Grace et al., 2016). This highlights some of the cardiovascular benefits of being active and furthermore the benefits of being active throughout one's life. Grace et al. (2016) concluded that HIIT exercises seemed to be a promising form of "exercise prescription to improve cardiovascular function". We are now much more aware of the long-term impacts of being physically activity on general health benefits across the lifespan emotionally and physically e.g. chronic exercise brings adaptations to the cardiovascular system by improving the heart’s effectiveness during certain types of exercise making it stronger and fitter.  Physiologically knowing that regular exercise will potentially prolong a better quality may mean that people are more likely to participate. However, it doesn't matter how old you are, being active has numerous benefits, mentally and physically, regardless of age and regardless of it being long term or short term. 
Their enthusiasm and engagement in exercise may be heightened because of this knowledge. 

To conclude, this paper has explored various exercise benefits and how regular exercise makes a difference and how that can occur through one’s lifespan.  Research has shown that being physically active can have direct impact on various physiological mechanisms of the body. This is also the case with the general health of the individual, including mental health (Yao et al., 2022). Exercise makes the body more effective in daily activities and supports the body well. Regular exercise can make a difference to numerous physiological attributes which can then develop into having long term positive impacts, such as how physical activity impacts bone density across the lifespan (Ng et al. 2023). Across a human’s lifespan, various adaptations occur to the body system through physical exercise. Psychologically, by ensuring a physically active lifestyle, wellbeing thoughts and feelings can be sustained. The healthier you are, possibly, the more independent you can be for longer living in the 21st century. 
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