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Abstract
Sarcopenia is a condition where the aging population experience a decrease in muscle loss which results in the elderly population being functionally impaired and physically disabled, this usually occurs at the age of 60-75 years. Sarcopenia often affects women earlier due to gender differences in body composition and by going through menopause. It is recommended that sarcopenia can be treated by participating in physical activity and by following a specific nutritional diet. This position statement identified that resistance training is the most effective strategy to build muscle mass and improve sarcopenia, combining this with a healthy nutritional diet may have more benefits. Although an intake of the recommended dose of protein was beneficial, it only had minor benefits to gaining muscle mass without participating in exercise.

Introduction
As a natural consequence of ageing people can develop sarcopenia which is a degenerative loss of muscle mass (Walston, 2012). In women, menopause results in hormonal changes which can accelerate or lead to sarcopenia causing functional impairment and physical disability in the individual (Buckinx and Aubertin-Leheudre, 2022). To mitigate the effect of sarcopenia this position statement will consider the best approach which can be recommended to help older people live well by helping slow down the loss of muscle mass.   
There is a natural decrease in muscle mass related to normal ageing processes from around 30 years of age, Sarcopenia affects people at around 60-75 years (Lewandowicz et al., 2020). An acceleration of this loss commonly occurs at around 75 years of age but can also start as early as 60 or as late as 80. According to Lewandowicz et al., (2020) sarcopenia affects 5-10% of people over 65 but increases significantly to over 50% of people over 80, significantly impacting functional capacity and pressurising support and healthcare systems. The definition of Sarcopenia is low muscle mass with low muscle function, this can occur either from aging associated loss of muscle mass with low muscle function (primary sarcopenia) or from disease related loss of muscle mass (secondary sarcopenia) (Bauer et al., 2019). There are multiple causes of primary sarcopenia such as loss of motor units innervating muscle, systematic inflammation, oxidative stress, decline in anabolic hormones and anorexia with aging, choosing to exercise less can also contribute to a reduction in muscle mass resulting in severe sarcopenia (Bauer et al., 2019). 
Marcel (2003) suggests that differences in body composition may be the cause of the higher rates of sarcopenia reported for women. Women are at greater risk of muscle loss because, due to their body composition they have more fat and less muscle compared to men in both the early and middle stages of their life. Normal ageing and physiological changes to muscle mass and strength means that women have a greater likelihood of becoming frail when reaching their 50 and 60’s, as they are usually starting with a smaller reserve of muscle mass than men (Marcel, 2003; Andersen et al., 2017). Culvenor et al., (2016) discuss how even in highly trained athletes, women display gender specific physiological differences that can increase subcutaneous fat deposits, and differences in hormones effecting hypertrophy. Age related reductions in hormones further exacerbate the muscle mass loss and therefore, HRT may assist in retaining muscle mass, strength and functionality in older people (Andersen et al., (2017). 
Targeted exercise such as resistance training can help build muscle in both genders (McLeod et al., 2023).  Studies in complementary nutrition have highlighted that protein consumption whilst resistance training can maximise muscle growth (Devries and Phillips, 2015; Morton et al., 2018).  According to Bauer et al., (2019) resistance exercise and consumption of 1 to 1.5 g/kg/day protein intake is the most effective way to manage the effects of sarcopenia. 
This position statement is going to focus on how to improve muscle mass through resistance exercise and protein supplementation in women suffering with primary sarcopenia. This position paper will consider the current evidence and put forward a proposal for women to enhance muscle mass and physical function, and slow muscle atrophy. It will be useful for health care professionals who support the ageing population, helping their patients to live well and improve functional muscle mass. It may also be useful to inform policy and facilitate better access to resistance training methods for women over a specific age. It may also be useful to the individual, improving knowledge of the condition and facilitating changes to behaviour and activity levels that could mitigate against muscle atrophy and function loss for the future, protecting against sarcopenia.

Study Inclusions
The inclusion criteria will evaluate published studies within the last 10 years this is after and including 2014, (2014-2024). Include government and NHS guidelines and statistics related to sarcopenia. Key words including Sarcopenia, nutrition, protein, protein dose, resistance training, training intensity.
The current study will be excluding studies before 2014, studies that do not evaluate the effects of protein on sarcopenia, studies that do not evaluate the effects of resistance training and studies that do not involve the elderly population with sarcopenia.

Main Theme
Rehabilitation from Sarcopenia
Resistance Training
Sarcopenia is a result of muscle wasting which means that by strengthening muscle mass women can improve their condition of sarcopenia. Therefore, resistance exercise training can be an effective method of building muscle mass and physical function in people with sarcopenia (Talar et al., 2021; Clark et al., 2016; Hurst et al., 2022; Cannataro et al., 2022). Talar et al., (2021) states that muscular strength is considered the primary determinant of sarcopenia, subsequently the authors conducted a systematic review to evaluate the results of the studies that tested whether resistance training is an effective method of treating sarcopenia. After reviewing 26 results Talar et al., (2021) found that resistance training is highly effective in improving muscular strength, physical function, and body composition in people with sarcopenia, and suggests a recommended increasing intensity phased exercise plan for the treatment of sarcopenia. Clark et al., (2016) agree that resistance training is effective, the authors also note that regimes require optimal and appropriate intensity, volume, and progression of exercise to be effective. 
Clark et al., (2016) recommend that sarcopenia can be improved if a resistance training programme is carried out, the participants should begin with performing an exercise session at a frequency of 2-3 times a week, the length of each training session should be between 30 minutes to an hour, with 1-2 minute rest intervals between sets. The authors (Clark et al., 2016) also suggest that sessions should target the major muscles in the whole body and intensity should suit the individual. Clark et al., (2016) note that greater improvements were seen with higher intensity resistance training. Hurst et al., (2022) suggests that positive adaptation will occur if training overload is applied to overcome the habitual level. Hurst et al., (2022) also recommends performing 2 full body resistance exercise sessions a week of high intensity for the best improvements in building muscle mass and strength. Hurst et al., (2022) further recommends that the sessions should include a combination of upper body and lower body exercises and 1-3 sets of 6-12 repetitions as the most appropriate treatment for sarcopenia, also providing workout programmes to their specifications.
Cho et al., (2022) discuss how improved ageing and better healthcare mean women now live one third of their lives in the post-menopausal phase, oestrogen deficiency accelerates age-related sarcopenia via mitochondrial dysfunction, therefore menopause may accelerate the onset of sarcopenia. The authors (Cho et al., 2022) report that resistance training methods have been shown to be effective in improving strength, muscle mass and bone mass in post-menopausal women. A 12-month exercise program can reduce body fat and improve muscle mass in post-menopausal women (Cho et al., 2022) and suggest that resistance exercise training as a therapeutic intervention could be an important strategy for ageing female populations to mitigate against sarcopenia. Buckinx and Aubertin-Leheudre (2022) note the importance of considering these interventions from a healthy lifestyle change perspective to change habits of ageing female populations to better protect them from sarcopenia, including dietary changes, regular physical activity, and hormone therapy.
Nutrition
Mohseni et al. (2016) show that diet can affect the risks of developing or protecting against sarcopenia. Their research shows that western diets high in fats, sugars and refined grains increase the likelihood of sarcopenia in the ageing population when compared to a “prudent” diet, high in vegetables, vegetable oil, fish, dairy, legume, nut, animal protein and fruit. Mohseni et al (2016) discuss optimal protein intake and its role in preventing sarcopenia. Silva and Spritzer (2017) show how protein intake is positively associated with lean muscle mass and negatively associated with body fat in a study of 103 post-menopausal females. Thornton et al., (2023) note that protein supplementation, particularly whey protein and leucine have shown to have an effect on muscle protein synthesis and resulting in increased muscle mass, muscle strength and physical performance. According to Tang et al., (2020) soy protein is effective in building muscle and bone density whilst reducing body weight for women that have developed sarcopenia and obesity after the hormonal change caused by menopause.
It is recommended by Rondanelli et al., (2021) that 25-30g of protein is consumed to reverse the loss of lean mass in the elderly population with sarcopenia. Tang et al., (2020) recommends that women should consume a dosage of 20-25g of high quality protein in each main meal daily. Research by Thornton et al., (2023) and Mohseni et al. (2016) shows that taking a higher dose of protein than the recommended daily average is not necessary on building muscle mass as results show no difference compared to the results of the recommended daily intake. Thornton et al., (2023) discusses the limitations to follow a nutrition intervention, independent of exercise, as the diet only has a small positive impact on the improvement of muscle mass whereas following an exercise intervention, with or without a nutrition intervention, has shown greater improvements on building muscle mass.
Resistance Training and Protein
Thornton et al., (2023) and Buckinx and Aubertin-Leheudre, (2022) suggests that a healthy lifestyle following a combination of dietary and exercise interventions are the most effective at treating sarcopenia in women. Tang et al., (2020) suggests that a protein intake of 20-25g in each main meal should be consumed alongside regular physical activity approximately 3-5 times a week can prevent age related musculoskeletal health in women. Thornton et al., (2023) found that compared to women who only followed a healthy nutritional diet, there were higher significant improvements in muscle mass in the studies that evaluated the effects of both exercise and nutrition in women with sarcopenia.

Position Statements
Older women have an increased risk of developing sarcopenia, multifactorial conditions can exacerbate the likelihood of these conditions and it has been shown that western diets are associated with low physical activity levels and increased likelihood of sarcopenia. Studies with post-menopausal women show that lifestyle can act as a preventative mitigating factor against sarcopenia over long periods of time.
Therefore, recommendations are:
· Increasing physical activity can have positive effects on sarcopenia with high intensity resistance training being shown to be the most effective at building lean muscle mass.
· Performing a 12-month training programme is optimal in treating and preventing sarcopenia with exercise. It is recommended to perform 2-3 resistance training sessions a week for approximately 30-60 minutes each session.
· Protein supplementation have shown minimal improvements in building lean muscle mass and in turn improving the condition of sarcopenia.
· To treat sarcopenia using nutrition, a healthy diet with 20-25g of protein in each meal has the most benefits in building lean muscle mass in women, consuming a higher amount of protein that the recommended daily average is unnecessary.
· For the most benefits, it is effective to follow a combination of exercise and nutrition interventions. It has been shown that doing resistance training and consuming the recommended daily average of protein has the most benefits in treating sarcopenia.
· Sarcopenia in older people is a long-term condition, and services must be responsive to this. Providers of initiatives to address sarcopenia in the elderly must recognise that group activities in particular are not suitable for everyone, and that some older people may need 1:1 support.
· Whilst treatments for sarcopenia are essential, public health campaigns could attempt to improve the knowledge and understanding of this condition in women, promoting healthy lifestyle adaptations that could reduce the risks posed by sarcopenia in later life, assisting elderly women to live longer and better, whilst also reducing the burden of this condition on public services.
· The recommendations support the aims of the Future Generations Commissioner for Wales, (2024) in facilitating a transformation in the way people are kept healthy, with an increased focus on prevention and the long-term. Therefore, strong lines of communication between the Commissioner and Primary Care Networks are essential.
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