Sarcopenia in the elderly-A narrative review 
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Abstract 
The biggest impact of Taiwan's population aging on society is the increase in the demand for geriatric medical care and the increase in the burden of social and economic welfare. It will have an impact on domestic consumption, domestic demand and labor supply, and changes in the demographic structure will also have an impact on the economy. There will be a series of changes in consumer demand and infrastructure as the workforce shrinks and productivity weakens. The negative effects of sarcopenia in obese or osteoporotic populations are greater than those in the general healthy population, and sarcopenia is additive to the effects of obesity and osteoporosis on metabolism and physical activity. The increase of adipose tissue in the elderly can also lead to an increase in chronic inflammation in the body, increase insulin resistance, reduce muscle synthesis and increase muscle breakdown, resulting in an increase in the prevalence of sarcopenic obesity in the elderly. Studies have shown that sarcopenia increases the risk of falls in the elderly, and also causes obese elderly people to easily lose muscle under a calorie-restricted diet. It can be seen from the above that nutritional supplementation and moderate aerobic and resistance exercise can reduce the risk of sarcopenia and falls in the obese elderly. Falls and their related injuries represent one major health care issue in the elderly population. Falls are a common event among older adults and are associated with increased morbidity and disability. It has been estimated that, in such population, two-thirds of the death from unintentional injuries are related to a fall event. And improve the mobility of the elderly, so pay attention to the problems of sarcopenia and frailty in the elderly, and early and active intervention can prevent subsequent disability and the disadvantages of sarcopenia and frailty.  
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Introduction: 
    Falls in the elderly are an important issue, especially in patients with sarcopenia and osteoporosis, and falls are a major cause of disability and bedridden. Sarcopenia is an age-related chronic inflammation, changes in body composition, and hormonal imbalances. Global has entered an aging society. Due to the aging process, motor nerve degeneration, reduced protein synthesis, insufficient nutrient supply, sedentary inactivity or chronic disease bed rest and inflammatory reactions are all causes of sarcopenia [1]. Frailty is characterized by a diminished response to stress, which triggers a decline in the physiological function of various systems. The frailty typical of older adults is often associated with reduced quality of life and mobility [2]. Falls are often associated with reduced mobility and the ability to perform common functions of daily living, as well as increased hospitalization days. When an elderly person has both obesity and muscle deficiency, it is called sarcopenia obesity [3]. In addition, muscle mass loss associated with altered muscle composition, increased visceral fat, and altered infiltration and innervation of muscle cells by fat, as well as increased fat mass, have a multiplicative effect on increased cardiovascular risk [4]. The risk of falls in elderly women is about 1.5-2 times than that of elderly men. The elderly over the age of 65 will fall about 28-35% every year, and it will increase to 32-42% over the age of 70. The incidence of falls is 30-40%, and the incidence of falls can be as high as 50% for the elderly over 80 years old, and the incidence of falls in the elderly in long-term care institutions is even higher, even as high as 50% per year. There are many literatures related to the pathophysiology of sarcopenia and frailty and its sarcopenia, osteoporosis and falls in the elderly. 

Frailty and sarcopenia: 
[bookmark: _GoBack]Sarcopenia is defined as a decrease in muscle mass and strength, a phenomenon that occurs naturally with age [5]. In 1997, American scholar Rosenberg first used the Greek word "Sarcopenia" to name this phenomenon and called it sarcopenia [6]. Sarcopenia is mainly manifested as a decline in muscle strength, which reduces the mobility of the elderly, making it difficult for the elderly to complete daily activities such as walking, sitting, and lifting heavy objects, and even lead to balance disorders and easy falls. In 2001, the scholar Fried proposed five main clinical indicators of frailty (Fried frailty phenotype), and based on this to define frailty; these clinical indicators include unintentional weight loss, self-reported fatigue, decreased muscle strength, walking slower speed and lower physical activity [7,8]. The Taiwan Nutrition and Health Status Survey from 2014 to 2015 found that the prevalence of frailty among Taiwanese aged 65 and over was 7.8%, and the prevalence of pre-frailty was 50.8%. Compared with normal people, patients with sarcopenia have significantly lower body weight and lean body mass, significantly lower grip strength, and significantly weakened lower extremity flexors, so the elderly often fall frequently [9]. Sarcopenia is associated with poor physical fitness, lack of exercise, slowed gait speed, and decreased mobility; these manifestations also represent common features of frailty and together lead to an increased risk of falls. Sarcopenia, obesity, and sarcopenic obesity are associated with many negative health outcomes such as high risk of falls and low health-related quality of life in older adults [10]. 

Dental chewing problems in the elderly lead to a vicious cycle between malnutrition and sarcopenia: 
The present study shows that chewing ability is related to sarcopenia, which is equal to the relationship with the known factor of age. Poor oral status as determined by the number of natural teeth, chewing ability, articulatory oral motor skill, tongue pressure, and subjective difficulties in eating and swallowing significantly predicted future physical weakening (new onsets of physical frailty, sarcopenia, and disability). The  investigated physical, mental, and social factors affecting community-dwelling elderly individuals, to identify whether poor oral status affected risks for physical weakening, and to examine whether accumulation of oral frailty could predict adverse health outcomes. The results suggest that poor status in oral measures may potentially predict new onsets of physical frailty, sarcopenia, and subsequent requirement for long-term care. Results also demonstrate that baseline oral frailty status, as significantly predicted susceptibility to physical frailty, sarcopenia, the subsequent need for mortality, although there was no significant association between oral frailty status and chronic conditions at baseline. Possibly, subjective difficulties in eating and swallowing are more likely to be related to habitual poor food intake than objective
measures. In fact, a previous study reported that both subjective and objective assessments should be undertaken. Because most oral frailty components, except the number of teeth, were reversible, early awareness of declining oral health and prompt treatment of impaired oral function may be effective in preventing adverse health outcomes. Firstly, preventing tooth mortality is essential. The preventive effects of education in oral self-care and professional mechanical tooth cleaning on tooth mortality have been recognized. Furthermore, an oral health education program, including an exercise for promoting oral functions, was shown to be effective in 
improving articulatory oral motor skill, functional performance of the tongue, and swallowing function among disability-free elderly individuals. These programs could be useful for improving chewing ability and subjective difficulties in eating because occlusal force and self-reported masticatory ability are also likely to be improved. Taken together, oral frailty could be prevented by proper oral self-care, habitual exercise for oral functions, and periodic professional checkups, which requires evaluation. 

Falls are highly associated with sarcopenia: 
In recent years, sarcopenia has been gradually valued by the public, health sports centers, nutrition associations and experts in geriatric medicine; it has been defined internationally: in 2018, the European Working Group on Sarcopenia (EWGSOP) proposed the definition of sarcopenia as "progressive". Decreased muscle mass and muscle function (muscle strength and physiological activity) may lead to a syndrome of increased disease incidence, reduced quality of life, and even death” [11]. Diagnosis and Grading Criteria: Contains three components: low muscle mass, low muscle strength, and low physical performance. Many literatures discuss falls in the elderly, but the fall caused by sarcopenia is rarely discussed. There are many individual reasons for sarcopenia and falls, and it is difficult to prove their causal relationship, especially since most of the studies are cross-sectional A cross-sectional study, therefore it is not possible to determine whether sarcopenia is a risk factor for falls, and future prospective studies are needed to determine whether sarcopenia causes falls in older adults; in short, sarcopenia defined by muscle mass, muscle strength, and physical performance, it is positively associated with falls in older adults [12,13]. Interventions to prevent sarcopenia may be important in preventing falls in older adults. Sarcopenia is a geriatric syndrome characterized by decreased muscle mass and strength, as well as decreased physical function. Sarcopenia may be one of the important risk factors for falls. Sarcopenia and frailty are common geriatric syndromes around us. As we get older, muscle and bone mass will gradually lose, and the risk of sarcopenia will gradually increase. After the age of 30, muscle mass decreases by 8% every ten years. After muscle mass declines, weakness, fatigue, falls, and symptoms such as weight loss [14]. Whereas medical care in the past focused on prevention, early diagnosis, and long-term care, current trends tend to view age as a background cause of frailty, interacting with multiple factors including age-related physiological changes, environment, various diseases, and medications [15]. This leads to debilitating symptoms in the elderly, and there are many factors that can be summarized as endocrine system diseases and systemic inflammation. Body composition changes in the skeletal musculature may be nutrient deficiencies, of which sarcopenic obesity has drawn more attention. Many physiological mechanisms are considered to be related to frailty, among which sarcopenia is considered to be highly correlated with frailty, and it can almost be said that sarcopenia and frailty are two sides of the same [16]. If obesity is combined at the same time, it will also lead to metabolic deterioration problems such as blood sugar and blood pressure, because muscle is closely related to the storage of human protein and the regulation of blood sugar and other metabolism. If the elderly have both muscle deficiency and obesity, it is called sarcopenic obesity, and sarcopenic obesity may be more likely to cause cardiovascular disease or falls than obesity or sarcopenia alone, and even increase mortality. According to recent research, approximately 6% of all medical expenditures for older Americans are related to falls, and 5% of older adults who fall require hospitalization [17]. 

Sarcopenic osteoporosis: 
Sarcopenic osteoporosis is also known as ‘’osteosarcopenia’’, which is osteopenia or osteoporosis combined with sarcopenia [18]; sarcopenia and osteoporosis are generally related since 2001, some people have studied the relationship between muscle and bone in the elderly; recent studies have found that muscle mass can predict bone density for both elderly men and women, and the evidence for postmenopausal women is that stronger than in men [19]. Therefore, the synergistic relationship between sarcopenia and osteoporosis may be better viewed as an interaction of five indicators of muscle mass, muscle strength, bone mineral density (BMD), fractures, and quality of life [20]. After the age of 50, the muscle mass decreases by about 1-2% per year, and the muscle strength decreases by 1.5-3% per year. Some literatures believe that it is caused by the decline of estrogen after menopause [21]. In addition to the effects of sex hormones, insulin-like growth factor and growth hormone also affect bones and muscles. Because muscles and bones are mutually reinforcing [42], sarcopenia and osteoporosis are also often Combination occurs, resulting in osteopenia syndrome. EWGSOP defines sarcopenia as not only a decrease in muscle mass, but also an impact on muscle strength and physical performance [22]; recent studies have found that people with osteoporosis are often also people with sarcopenia, so sarcopenia is associated with osteoporosis is co-existing and closely related. 

Physiological factors affecting balance: 
Falls have many different causes; some risk factors that predispose older adults to falls are classified as intrinsic or extrinsic [23]. Intrinsic factors include those related to function and health conditions such as physiological dysfunction, balance disorders. Extrinsic factors include: adverse drug reactions, use of restraints, and environmental factors such as poor lighting or lack of safety equipment in bathrooms. Physiological functions include: 1.degeneration of the nervous system: the nerve conduction speed in the elderly becomes slower, the sensation is slower, and the reaction time is prolonged; the degeneration of the optic nerve affects vision, and lesions of the vestibular nerve, cerebellum, brain stem and basal ganglia (stroke, Parkinson's disease) Symptoms) and so on will affect the balance of the elderly. 2. degeneration of skeletal joints and muscular systems, such as joint pain, deformation, contracture, etc., causing by lower limb or spondyloarthritis, affects the stability and symmetry of the patient's gait, and makes the patient prone to falls. Compared with young people, the total muscle mass and number of muscle fibers of the elderly show a significant decrease, and aging causes muscle atrophy; from the age of 60 to 90, the average muscle strength decreases by 20-30%. All of the above reasons make the elderly unable to cope with the occurrence of falls. 3. Concomitant medical diseases such as arrhythmia, postural hypotension, inappropriate hypoglycemic and hypertensive drugs, antihistamines and sedatives, etc., may affect the sense of balance and make the elderly more prone to falls [24]. 

Improve diet and regular exercise to prevent falls in older adults: 
During the process of muscle loss, adipose tissue also slowly accumulates. This phenomenon is a state of excessive fat accumulation and reduced muscle mass, also known as musculoskeletal atrophic obesity. If the elderly population is combined with muscle atrophy and obesity, it will have a multiplicative negative impact on health, and accelerate the physical disability, morbidity and mortality of the elderly [25]. Sarcopenia, obesity, and sarcopenic obesity are associated with many negative health outcomes such as higher risk of falls and lower health-related quality of life in older adults. Vitamin D supplementation appears to reduce the risk of falls by more than 20 percent in stable ambulatory or hospitalized older adults [26]. Studies have found that 400 IU of vitamin D did not significantly reduce fracture risk, while trials using 700-800 IU/day of vitamin D did find a significant reduction in observed fractures, and further studies should be considered to examine the effects of alternative types of vitamin D and their calcium dose of the role of supplements and effects in men [27]. Musculoskeletal aging is a major public health problem and stress in Taiwan due to significant demographic changes with aging, and frailty, sarcopenia, and a high risk of falls, and loss of autonomy in the elderly are associated with institutionalized health outcomes [28], This pathological state is therefore also associated with high morbidity rates and health care expenditures. Bone mass, muscle mass, and strength increase in late adolescence and early adulthood, but decrease significantly from age 50 and are closely related. It is increasingly accepted that bone and muscle tissue are endocrine organs that interact through paracrine and endocrine signaling [29]. The mineral content of bone is closely related to muscle mass during growth, there is some evidence that osteoporosis and sarcopenia share common pathophysiological factors, and that low bone mineral density in both men and women is associated with a correlation exists between sarcopenia [30]. Typical elderly sarcopenia and osteoporosis are often closely related, and are also highly related to frailty. These syndromes lead to an increased risk of falls in the elderly; according to research, falls in long-term care institutions are an important factor in disability and death for the elderly, according to Studies have investigated that ''environmental factors'' account for the largest proportion of falls in the elderly, as high as 50% [31]. And older people living in the community, due to various internal (age, gender, ethnicity, physical health problems, medical, cognitive impairment and physical inactivity), and external (vision, polypharmacy, inappropriate shoes, inappropriate accessories furniture and bathrooms, lack of grab bars, poor lighting, uneven stairs or slippery surfaces) risk factors, more than one-third of seniors fall at least once a year, and among seniors living in the community, 30-50% of falls are due to environmental factors caused [43]. 

Prescriptions for balance-promoting exercise for the elderly: 
Due to lack of exercise, the walking speed of some elderly people is slower, the pace is smaller, the walking pause time is longer, the swinging time of the hands during walking is shortened, the foot lift is not high, and the range of motion of each joint of the leg is small during walking. Lack of sufficient exercise can cause muscle atrophy and joint stiffness and contracture. Muscle atrophy refers to the reduction of muscle size, muscle tension and muscle strength. Usually, symptoms of muscle weakness will appear after 1-2 days of bed rest. The more the frail, the lower the activity tolerance, the less the amount of exercise, and the more reluctance to move because of the weakness. In this vicious cycle, the muscles begin to atrophy [32]. The gait and balance problems of the elderly are related to the stability of the elderly when walking and standing, and the walking posture is different due to common elderly diseases, which are all factors that cause the elderly to fall. The body needs to be coordinated by 3 systems to maintain balance: 1.vestibular system: sensory organs that regulate balance force (balance force perception), directional information related to head position (internal gravity, linear and angular acceleration). 2.somatosensory system: joint proprioception and kinematic sensation, information from skin and joints (pressure and vibration sensations); spatial position and motion relative to supporting surfaces; motion and position of different body parts relative to each other. 3.vision system: refer to the verticality of body and head movements, relative to the spatial position of the object [33]. Once the elderly fall, they will be more afraid of walking, stay in bed or sit in a wheelchair all day, and the muscles and joints will gradually degenerate, forming a vicious circle [34]. When practicing Tai Chi, you need to focus on muscle control, which can help enhance the strength of the upper and lower limbs and the overall balance and stability, so that the elderly can reduce the risk of falling. Some studies have pointed out that practicing Tai Chi can reduce the risk of falling by as much as 50% within 12 months. [35]. 

Conclusion: 
Aging is associated with the gradual decline of the body's physiological functions. An important body part affected by aging is muscle tissue [36]. The world's population is aging, and increases in life expectancy are often unhealthy. In particular , musculoskeletal aging, which leads to sarcopenia and osteoporosis, has a variety of causes; such as changes in body composition, inflammation, and hormonal imbalances. Sarcopenia, osteoporosis, and sarcopenic obesity are often closely associated with frailty, often leading to the development of geriatric syndromes [37]. Frailty increases the risk of immobility or falls during daily activities, and increases cardiovascular disease, cancer, and death [38]. As the geriatric population continues to increase, it is most important to identify the elderly at risk of frailty early and treat or prevent their poor prognostic factors [39], and to develop interventions that can promote successful aging. The complexity and heterogeneity of sarcopenia and frailty require a comprehensive geriatric assessment, such as nutritional interventions, regular physical activity and psychosocial well-being, and regular review of medication intake, which appear to prevent and affect life expectancy and quality of life, thereby reducing mortality [40,41]. Falls and sarcopenia are interrelated. If there is no effective prevention and interventional treatment, the disability of the elderly may come early, which will bring more burdens to patients and caregivers. Of course, more foundations are required. And clinical research to understand the complex physiology of sarcopenia, osteoporosis, and frailty leading to falls in the elderly, and to take effective clinical interventions at a young age to prevent and treat sarcopenia [42,43]. 
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