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Abstract

As the world’s population ages, sarcopenia has become the focus of 
global attention. Risk factors for sarcopenia include age, malnutrition, physical 
inactivity and others. Among, nutrition is a modifiable factor affecting the quality 
of life and independence of older people. Due to inadequate nutrient intake in 
the diet, the elderly are prone to sarcopenia, age-related loss of muscle mass 
and function. To date, adequate protein intake is the most promising intervention 
to prevent and/or delay muscle mass and function decline. This review not only 
outlines the current definition of sarcopenia, but also outlines how to properly 
drink a protein-rich diet to prevent sarcopenia in old age. It also emphasizes the 
importance of a reasonable diet of protein to maintain the structure and function 
of skeletal muscle in the elderly.
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Introduction
Sarcopenia is a degenerative disease of skeletal muscle mass loss 

and dysfunction that occurs with age, so it is also known as age-related 
sarcopenia. Aging is accompanied by a gradual decline in the quality, 
which has a negative impact on muscle strength and body function, 
leading to clinical problems [1]. According to statistics, the incidence 
of sarcopenia in the elderly aged 60-70 years is 5%-13%; in the elderly 
over 80 years old, the incidence rate is as high as 11%-50% [2]. As the 
population ages, the social and economic problems caused by aging 
diseases are also increasing, which seriously affects the quality of life 
of the elderly and exposes the society to great economic pressure.

However, the specific pathogenesis and causes of sarcopenia are 
unclear, and Castaneda et al currently consider it to be primarily 
related to the following reasons. (1) Gender and age [3,4]; (2) 
malnutrition [5,6]; (3) skeletal muscle loss [7,8]; (4) endocrine 
function changes [9,10]; (5) chronic wasting disease and systemic 
inflammatory response [11-14], etc. The lack of protein intake is 
the most important reason. Among them, in a study by Wilson et 
al. [6], it was demonstrated that loss of appetite and malnutrition 
lead to insufficient protein synthesis, resulting in increased protein 
consumption in the body and a decrease in muscle mass. Increased 
protein intake can increase muscle mass in elderly hospitalized 
patients with malnutrition [15]. Muscle Protein Synthesis (MPS) is 
a major factor in reducing the onset of senile sarcopenia, so a proper 
dietary protein diet is essential for maintaining skeletal muscle mass. 
The Recommended Daily Allowance (RDA) of protein compared to 
young people is 0.8g protein/kg/day, which is not sufficient to prevent 
sarcopenia in the elderly. Therefore, it is recommended that the 
dietary protein intake of the elderly should be between 1.0g protein/
kg/day to 1.5g protein/kg/day [16-19]. 

This review focuses on the digestion and absorption of protein 

in the elderly and the effects of dietary protein intake on sarcopenia. 
At the same time, research based on dietary protein intake is very 
important for older people, so establishing an interactive and friendly 
information system can also change the dietary quality of a hospital or 
nursing home’s catering menu. Proper high-quality protein can also 
help older people increase/maintain muscle mass, thereby preventing 
and relieving the onset of sarcopenia.

Dietary patterns 
A reasonable way to check the relationship between diet and 

diseases such as sarcopenia is through a food survey that provides a 
dietary pattern associated with the risk of muscle loss and decreased 
muscle function. Dietary patterns include the interaction between 
food and different nutrients and their health effects [20]. The main 
food groups in the dietary pattern include bread, other grains and 
potatoes; fruits and vegetables; meat, fish and substitutes; milk and 
dairy products; and fat and sugary foods [21]. 

Along with aging, the physical, psychological and social 
relationships of older people can influence their dietary choices. 
This has led to an inadequate intake of energy and protein for many 
older people, as malnutrition causes other acute and chronic diseases 
to occur [22]. It has been found that a diet characterized by high 
fruit and vegetable consumption and low meat and processed food 
consumption is beneficial to the health and quality of life of the 
elderly [23,24]. Therefore, dietary patterns can serve as a guide for 
educating older people and inducing changes in eating behavior.

Malnutrition in the elderly can affect skeletal muscle 
health

Malnutrition is an under nutrition caused by inadequate intake, 
malabsorption or excessive loss of nutrients, but may also include 
over nutrition due to overeating or excessive intake of specific 
nutrients. Malnutrition can lead to health-related problems such as 
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immune dysfunction, decreased bone health, cardiovascular disease, 
metabolic syndrome, decreased cognitive function, impaired muscle 
function; increased risk of injury, poor wound healing, and increased 
mortality [25-29].

In recent years, people have become more aware of sarcopenia 
associated with skeletal muscle ageing. Skeletal muscle mass and 
strength usually peak between 20-35 years old [30]. Thereafter, 3% to 
8% of muscle mass may be lost every 10 years, and this loss is usually 
accelerated after the age of 60 [31-34]. It is thought to affect 30% of 
individuals over the age of 60 and more than 80% of individuals over 
the age of 80 [3]. In recent years, there has been a lot of evidence that 
lean body mass is positively correlated with bone mass, leading to a 
reduced risk of fracture. Genetic, endocrine and mechanical factors 
affect muscles and bones. In contrast to the links from muscle to bone, 
the effect of bones on the muscles may exist [35]. Factors affecting 
skeletal muscle aging include changes in hormones, growth factors, 
and cytokines. Glucocorticoids are involved in the development 
of age-related muscular atrophy, which interferes with the effects 
of other synthetic hormones such as insulin or insulin-like growth 
factor-1 (IGF-1) [36,37]. During the aging process, the synthesis of 
growth factors such as IGF-1 is significantly reduced. Some cytokines, 
such as IL-1, TNF, IL-15 and CNTF, have a strong influence on MPS 
and Muscle Protein Breakdown (MPB) [38].

Common in malnutrition is insufficient protein intake, which is 
an important cause of skeletal muscle aging. A multinational pooled 
analysis of data for the elderly population showed that 28% of men 
and 21% of women were malnourished, while 49% of women and 
46% of men were at risk of malnutrition [39]. A study by Chorong 
Oh et al. [40] found that men were much more affected by food than 
women were. In addition, these data on the relationship between food 
frequency and body composition may help prevent chronic diseases.

Maintain muscle function and quality: Increase protein 
intake

Protein intake plays an extremely important role in delaying 
skeletal muscle aging and increasing muscle protein synthesis. The 
skeletal muscle mass is equivalent to about 40% of body weight. For 
example, in a 70kg male, the total mass of protein in the skeletal 
muscle is 5kg [41]. In contrast, in bone, the total amount of protein 
present in the form of collagen is about 2% kg, skeletal muscle is the 
body’s protein pool, and 50% of body protein is stored in skeletal 
muscle in various forms [42-44], so increasing protein intake is the 
main nutritional intervention to delay skeletal muscle aging. 

With the increase of age, the olfactory and taste of the elderly 
may have dysfunction, delayed gastric emptying or loss of appetite, 
which is caused by insufficient nutrient intake? In addition, many 
clinically wasting diseases and the development of most malignant 
tumors competitively consume different levels of protein in the body 
[22]. In addition, when they have acute and chronic conditions, this 
malnutrition will worsen.

The RDA for protein is 0.8/g/kg/day, in order to maintain muscle 
health in old age, the protein intake of the elderly should be higher 
than RDA [45-48]. Therefore, it is suitable to promote protein intake 
of 1.0-1.2g/kg/day. However, for elderly people with acute or chronic 
conditions, 1.2-1.5g/kg/day of protein may be required [47-49]. 
Finally, older people with severe illness and significant malnutrition 

may require up to 2.0g/kg/day of protein [48]. Many metabolic 
studies have shown that dietary amino acids in healthy older people 
have reduced or impaired the utilization of MPS compared to 
younger adults. This anabolic resistance can be overcome by higher 
levels of protein/amino acid uptake [50,51]. A number of recent 
studies have shown that the need for 25-30g of high quality protein 
can alleviate age-related muscle mass loss [52]. Katsanos et al. [53] 
have shown that about 250-350g of protein is metabolized daily by 
healthy individuals. However, the higher the metabolic condition, the 
faster the number. For example, senile muscles have reduced anabolic 
response to Essential Amino-Acid (EAA) at low doses (e.g., less than 
10g); Conversely, higher doses (e.g., 10-15g, at least 3g leucine) are 
sufficient to induce comparable protein anabolic reactions observed 
in young adults [53]. To illustrate, Symons et al. [54] found that 
60g of protein stimulated MPS to no more than 30g per meal. This 
phenomenon is considered refractory; meaning that ~30g of protein 
appears to be the upper limit of the anabolic response to the diet. 
Therefore, it is recommended that older people should consume 
high-quality protein foods with high amino acid content, such as lean 
meat and other foods with higher leucine content (such as soybeans, 
peanuts, chickpeas and lentils) [55].

 A three-year prospective observational study by Houston et 
al. [56] showed that protein intake in women aged 70-79 and men 
was positively correlated with lean body mass. One-fifth of the daily 
protein intake (1.1g/kg BW) of the total body and appendage lean 
body weight is reduced by 40% compared to the lowest one-fifth 
(0.7g/kg BW) [56]. Therefore, the daily protein intake is much higher 
than the recommended daily allowance and is currently set at 0.8g/
kg body weight. For adults, the risk of sarcopenia in the elderly can 
be reduced [56]. Dietary protein requirements have been proposed to 
increase from 0.8g to 1.0-1.2g/kg body weight. Best skeletal muscle 
and healthy bones for the elderly every day [57]. Therefore, based 
on comprehensive data, it is recommended that the daily protein 
requirement for the elderly be 1.0-1.5g protein/kg/day, which can 
reduce the risk of sarcopenia. 

Food nutrients: Protein-rich foods 
Because older people digest, the ability to absorb and utilize 

proteins is poor, and additional measures to increase patient 
intake are focused on energy and protein-rich menus or diets. 
Oral Nutritional Supplements (ONS) are often proposed when the 
recommended protein intake is not available through conventional 
foods. A study by Janne Beelen et al., a group of foods rich in protein 
and food; the control group relied mainly on foods rich in natural 
protein dairy products, meat and cheese, while the intervention group 
received most of the protein from dairy products (including protein-
rich dairy drinks), bread (including protein-rich). Bread products) 
and non-dairy drinks (including protein-rich juices). The results of 
this study show that each patient produces an average of 12 and 7 
grams of protein per day. And the study also showed a significant 
difference in protein intake between breakfast and dinner when 
observing the protein intake of the patient at each meal [58]. Most 
people, regardless of age, are unlikely to adequately distribute protein. 
Therefore, the elderly should focus on at least 25g of protein per day 
for three meals, each interval should be 4-5 hours, thus maximizing 
protein synthesis, improving skeletal muscle health and maintaining 
muscle mass throughout the day [59].
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In addition, meat is a good source of high quality protein and 
is essential for bone and muscle development. Proper intake of 
bioactive compounds (such as creatine, carnitine and other nutrients) 
in meat has a significant effect on human protein metabolism and 
may therefore be beneficial for sarcopenia. For the balanced diet of 
the elderly, it is recommended to eat 4-5 times a week (i.e., white meat 
twice a week, lean meat less than twice a week, processed meat less 
than twice a week) [60]. Therefore, providing protein-rich foods and 
beverages as a substitute for traditional products or as a supplement 
to hospital menus can enable older patients to better achieve the 
recommended protein intake.

Conclusion
The maintenance of muscle mass and function is increasingly 

recognized as a key factor in promoting healthy aging and improving 
quality of life. As the world’s population ages, sarcopenia is an 
ideal intervention goal to prevent or delay adverse health-related 
events in later life. This review summarizes the link between protein 
and muscle; it is recommended that the elderly should reasonably 
consume protein and eat more protein-rich foods and beverages to 
increase protein absorption. It also proves that increasing dietary 
protein intake or protein supplementation during aging can improve 
muscle mass, reduce muscle loss, stimulate protein synthesis, and 
improve body performance.

References
1. Milijkovic N, Lim JY, Milijkovic I, Frontera WR. Aging of skeletal muscle fibers. 

Ann Rehabil Med. 2015; 39: 155.

2. Morley JE, Sarcopenia. diagnosis and treatment. J Nutr Health Aging. 2008; 
12: 452.

3. Baumgartner RN, Koehler KM, Gallagher D, Romero L, Heymsfield SB, 
et al. Epidemiology of sarcopenia among the elderly in New Mexico. Am J 
Epidemiol.1998; 147: 755-763.

4. Janssen I, Heymsfield SB, Wang Z, Ross R. Skeletal muscle mass and 
distribution in 468 men and women aged 18–88 yr. J Appl Physiol.2000; 89: 
81-88.

5. Campbell WW, Barton Jr, ML, Cyr-Campbell D, Davey SL, Beard JL, et 
al. Effects of an omnivorous diet compared with a lactoovovegetarian diet 
on resistance-training-induced changes in body composition and skeletal 
muscle in older men. Am J Clin Nutr. 1999; 70: 1032-1039.

6. Wilson MMG, Morley, JE. Invited review: Aging and energy balance. J Appl 
Physiol. 2003; 95: 1728-1736.

7. Visser M, Pluijm SM, Stel VS, Bosscher RJ, Deeg DJ. Physical activity as a 
determinant of change in mobility performance: the Longitudinal Aging Study 
Amsterdam. J Am Geriatr Soc. 2002; 50: 1774-1781.

8. Liu CJ, Latham NK. Progressive resistance strength training for improving 
physical function in older adults. Cochrane Database Syst Rev. 2009.

9. Dreyer HC, Volpi E. Role of protein and amino acids in the pathophysiology 
and treatment of sarcopenia. J Am Coll Nutr. 2005; 24: 140-145.

10. Sayer AA, Robinson SM, Patel HP, Shavlakadze T, Cooper C, et al. New 
horizons in the pathogenesis, diagnosis and management of sarcopenia. Age 
Ageing. 2013; 42: 145-150.

11. Carlson ME, Suetta C, Conboy MJ, Aagaard P, Mackey, et al. Molecular 
aging and rejuvenation of human muscle stem cells. EMBO Mol Med. 2009; 
1: 381-391.

12. Bartlett DB, Firth CM, Phillips AC, Moss P, Baylis D, et al. The age related 
increase in low grade systemic inflammation (Inflammaging) is not driven by 
cytomegalovirus infection. Aging cell. 2012; 11: 912-915.

13. Li YP, Schwartz RJ, Waddell ID, Holloway BR, Reid MB. Skeletal muscle 
myocytes undergo protein loss and reactive oxygen-mediated NF-κB 
activation in response to tumor necrosis factor α. FASEB J. 1998; 12: 871-
880.

14. Haddad F, Zaldivar F, Cooper DM, Adams GR. IL-6-induced skeletal muscle 
atrophy. J Appl Physiol. 2005; 98: 911-917.

15. Bos C, Benamouzig R, Bruhat A, Roux C, Valensi P. Nutritional status after 
short-term dietary supplementation in hospitalized malnourished geriatric 
patients. Clin Nutr. 2001; 20: 225-233.

16. Wolfe RR, Miller SL. The recommended dietary allowance of protein: a 
misunderstood concept. Jama. 2008; 299: 2891-2893.

17. Wolfe RR, Miller SL, Miller KB. Optimal protein intake in the elderly. Clin Nutr. 
2008; 27: 675-684.

18. Volpi E, Campbell WW, Dwyer JT, Johnson MA, Jensen GL. Is the optimal 
level of protein intake for older adults greater than the recommended dietary 
allowance? J Gerontol A Biol Sci Med Sci. 2012; 68: 677-681.

19. Phillips SM. Dietary protein requirements and adaptive advantages in 
athletes. Br J Nutr. 2002; 108: 158-167. 

20. Kant AK. Dietary patterns and health outcomes. J Am Diet Assoc. 2004; 104: 
615-635.

21. Holick MF, Dawson-Hughes B. Nutrition and bone health pp. 2004; 403-440. 
Totowa NJ: Humana Press.

22. Du Y, No JK. Sarcopenia: nutrition and related diseases. Culi Sci & Hos Res. 
2017; 23: 66-78.

23. Anderson AL, Harris TB, Tylavsky FA, Perry SE, Houston DK, et al. Dietary 
patterns and survival of older adults. J Am Diet Assoc. 2011; 111: 84-91.

24. Denny A. An overview of the role of diet during the ageing process. Br J 
Community Nurs. 2008; 13: 58-67.

25. Kaiser MJ, Bauer JM, Rämsch C, Uter W, Guigoz Y. Frequency of malnutrition 
in older adults: a multinational perspective using the mini nutritional 
assessment. J Am Geriatr Soc. 2010; 58: 1734-1738.

26. Zhu H, An R. Impact of home-delivered meal programs on diet and nutrition 
among older adults: A review. Nutr Health. 2013; 22: 89-103.

27. Batchelor F, Haralambous B, Lin X, Joosten M, Williams S, et al. Healthy 
ageing literature review. 2016.

28. Schultz TJ, Roupas P, Wiechula R, Krause D, Gravier S, et al. Nutritional 
interventions for optimizing healthy body composition in older adults in the 
community: an umbrella review of systematic reviews. JBI Database System 
Rev Implement Rep. 2016; 14: 257-308.

29. Wright L, Vance L, Sudduth C, Epps JB, The impact of a home-delivered 
meal program on nutritional risk, dietary intake, food security, loneliness, and 
social well-being. J Nutr Gerontol Geriatr. 2015; 34: 218-227.

30. Metter EJ, Lynch N, Conwit R, Lindle R, Tobin J, et al. Muscle quality and 
age: cross-sectional and longitudinal comparisons. J Gerontol A Biol Sci Med 
Sci. 1999; 54: 207-218.

31. Holloszy JO. The biology of aging. Mayo Clin Proc (Vol. 75, pp. S3-8). 2000.

32. Lynch NA, Metter EJ, Lindle RS, Fozard JL, Tobin JD, et al. Muscle quality. 
Age-associated differences between arm and leg muscle groups. J Appl 
Physiol. 1999; 86: 188-194.

33. Lindle RS, Metter EJ, Lynch NA, Fleg JL, Fozard JL, et al. Age and gender 
comparisons of muscle strength in 654 women and men aged 20–93 yr. J 
Appl Physiol. 1997; 83: 1581-1587.

34. III LJM, Khosla S, Crowson CS, O’connor MK, O’fallon WM, et al. Epidemiology 
of sarcopenia. J Am Geriatr Soc. 2000; 48: 625-630.

35. Du Y, Oh C, No JK. Osteosarcopenic obesity in elderly: the cascade of bone, 
muscle, and fat in inflammatory process. Culi Sci & Hos Res. 2017; 23: 173-
183.

36. Dardevet D, Sornet C, Savary I, Debras E, Patureau-Mirand P, et al. 

https://www.ncbi.nlm.nih.gov/pubmed/25932410
https://www.ncbi.nlm.nih.gov/pubmed/25932410
https://www.ncbi.nlm.nih.gov/pubmed/18615226
https://www.ncbi.nlm.nih.gov/pubmed/18615226
https://www.ncbi.nlm.nih.gov/pubmed/9554417
https://www.ncbi.nlm.nih.gov/pubmed/9554417
https://www.ncbi.nlm.nih.gov/pubmed/9554417
https://www.ncbi.nlm.nih.gov/pubmed/10904038
https://www.ncbi.nlm.nih.gov/pubmed/10904038
https://www.ncbi.nlm.nih.gov/pubmed/10904038
https://www.ncbi.nlm.nih.gov/pubmed/10584048
https://www.ncbi.nlm.nih.gov/pubmed/10584048
https://www.ncbi.nlm.nih.gov/pubmed/10584048
https://www.ncbi.nlm.nih.gov/pubmed/10584048
https://www.ncbi.nlm.nih.gov/pubmed/12970378
https://www.ncbi.nlm.nih.gov/pubmed/12970378
https://www.ncbi.nlm.nih.gov/pubmed/15798081
https://www.ncbi.nlm.nih.gov/pubmed/15798081
https://www.ncbi.nlm.nih.gov/pubmed/23315797
https://www.ncbi.nlm.nih.gov/pubmed/23315797
https://www.ncbi.nlm.nih.gov/pubmed/23315797
https://www.ncbi.nlm.nih.gov/pubmed/20049743
https://www.ncbi.nlm.nih.gov/pubmed/20049743
https://www.ncbi.nlm.nih.gov/pubmed/20049743
https://www.ncbi.nlm.nih.gov/pubmed/22708923
https://www.ncbi.nlm.nih.gov/pubmed/22708923
https://www.ncbi.nlm.nih.gov/pubmed/22708923
https://www.ncbi.nlm.nih.gov/pubmed/9657527
https://www.ncbi.nlm.nih.gov/pubmed/9657527
https://www.ncbi.nlm.nih.gov/pubmed/9657527
https://www.ncbi.nlm.nih.gov/pubmed/9657527
https://www.ncbi.nlm.nih.gov/pubmed/15542570
https://www.ncbi.nlm.nih.gov/pubmed/15542570
https://www.ncbi.nlm.nih.gov/pubmed/11407869
https://www.ncbi.nlm.nih.gov/pubmed/11407869
https://www.ncbi.nlm.nih.gov/pubmed/11407869
https://www.ncbi.nlm.nih.gov/pubmed/18577734
https://www.ncbi.nlm.nih.gov/pubmed/18577734
https://www.ncbi.nlm.nih.gov/pubmed/18819733
https://www.ncbi.nlm.nih.gov/pubmed/18819733
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3660117/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3660117/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3660117/
https://www.ncbi.nlm.nih.gov/pubmed/23107527
https://www.ncbi.nlm.nih.gov/pubmed/23107527
https://www.ncbi.nlm.nih.gov/pubmed/15054348
https://www.ncbi.nlm.nih.gov/pubmed/15054348
https://www.ncbi.nlm.nih.gov/pubmed/28927897
https://www.ncbi.nlm.nih.gov/pubmed/28927897
https://www.ncbi.nlm.nih.gov/pubmed/28927897
https://www.ncbi.nlm.nih.gov/pubmed/28927897
https://www.ncbi.nlm.nih.gov/pubmed/21185969
https://www.ncbi.nlm.nih.gov/pubmed/21185969
https://www.ncbi.nlm.nih.gov/pubmed/18414240
https://www.ncbi.nlm.nih.gov/pubmed/18414240
https://www.ncbi.nlm.nih.gov/pubmed/20863332
https://www.ncbi.nlm.nih.gov/pubmed/20863332
https://www.ncbi.nlm.nih.gov/pubmed/20863332
https://www.ncbi.nlm.nih.gov/pubmed/24916974
https://www.ncbi.nlm.nih.gov/pubmed/24916974
https://www.ncbi.nlm.nih.gov/pubmed/27635754
https://www.ncbi.nlm.nih.gov/pubmed/27635754
https://www.ncbi.nlm.nih.gov/pubmed/27635754
https://www.ncbi.nlm.nih.gov/pubmed/27635754
https://www.ncbi.nlm.nih.gov/pubmed/10362000
https://www.ncbi.nlm.nih.gov/pubmed/10362000
https://www.ncbi.nlm.nih.gov/pubmed/10362000
https://www.ncbi.nlm.nih.gov/pubmed/9887130
https://www.ncbi.nlm.nih.gov/pubmed/9887130
https://www.ncbi.nlm.nih.gov/pubmed/9887130
https://www.ncbi.nlm.nih.gov/pubmed/9375323
https://www.ncbi.nlm.nih.gov/pubmed/9375323
https://www.ncbi.nlm.nih.gov/pubmed/9375323
https://www.ncbi.nlm.nih.gov/pubmed/10855597
https://www.ncbi.nlm.nih.gov/pubmed/10855597
https://www.ncbi.nlm.nih.gov/pubmed/24740742
https://www.ncbi.nlm.nih.gov/pubmed/24740742
https://www.ncbi.nlm.nih.gov/pubmed/24740742
https://www.ncbi.nlm.nih.gov/pubmed/9496237


Austin J Nutri Food Sci 7(5): id1125 (2019)  - Page - 04

Jaekyung No Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

Glucocorticoid effects on insulin-and IGF-I-regulated muscle protein 
metabolism during aging. J Endocrinol. 1998; 156: 83-89.

37. Dardevet DOMINIQUE, Sornet CLAIRE, Vary THOMAS, Grizard JEAN. 
Phosphatidylinositol 3-kinase and p70 s6 kinase participate in the regulation 
of protein turnover in skeletal muscle by insulin and insulin-like growth factor 
I. Endocrinology. 1996; 137: 4087-4094.

38. Cannon JG. Cytokines in aging and muscle homeostasis. J Gerontol A. 1995; 
50: 120-120.

39. Kaiser MJ, Bauer JM, Rämsch C, Uter W, Guigoz Y, et al. Frequency of 
malnutrition in older adults: a multinational perspective using the mini 
nutritional assessment. J Am Geriatr Soc. 2010; 58: 1734-1738.

40. Oh C, Kim MS No, JK. A study of Korean elderly on the preference of food 
according to body composition. Culi Sci & Hos Res. 2014; 20: 84-92.

41. Diem K, Lentner C. Tables scientifiques. 1972.

42. Rennie MJ, Edwards RHT, Halliday D, Matthews DE, Wolman SL, et al. 
Muscle protein synthesis measured by stable isotope techniques in man: the 
effects of feeding and fasting. Clin Sci. 1982; 63: 519-523.

43. Garlick PJ, McNurlan MA, Ballmer PE. Influence of dietary protein intake on 
whole-body protein turnover in humans. Diabetes Care. 1991; 14: 1189-1198.

44. McNurlan MA, Essen P, Heys SD, Buchan V, Garlick PJ, et al. Measurement 
of protein synthesis in human skeletal muscle: further investigation of the 
flooding technique. Clin Sci. 1991; 81: 557-564.

45. Fielding RA, Vellas B, Evans WJ, Bhasin S, Morley JE, et al. International 
Working Group on Sarcopenia Sarcopenia: an undiagnosed condition 
in older adults. Current consensus definition: prevalence, etiology, and 
consequences. J Am Med Dir Assoc. 2011; 12: 249-256.

46. Volpi E, Campbell WW, Dwyer JT, Johnson MA, Jensen GL, et al. Is the 
optimal level of protein intake for older adults greater than the recommended 
dietary allowance?. J Gerontol A Biol Sci Med Sci. 2012; 68: 677-681.

47. Morley JE, Argiles JM, Evans WJ, Bhasin S, Cella D, et al. Nutritional 
recommendations for the management of sarcopenia. J Am Med Dir Assoc. 
2010; 11: 391-396.

48. Bauer J, Biolo G, Cederholm T, Cesari M, Cruz-Jentoft AJ, et al. Evidence-
based recommendations for optimal dietary protein intake in older people: a 
position paper from the PROT-AGE Study Group. J Am Med Dir Assoc. 2013; 
14: 542-559.

49. Paddon-Jones D, Short KR, Campbell WW, Volpi E, Wolfe RR. Role of dietary 
protein in the sarcopenia of aging. Am J Clin Nutr. 2008; 87: 1562-1566.

50. Dickinson JM, Volpi E, Rasmussen BB. Exercise and nutrition to target 
protein synthesis impairments in aging skeletal muscle. Exerc Sport Sci Rev. 
2013; 41: 216.

51. Burd NA, Gorissen SH, van Loon LJ. Anabolic resistance of muscle protein 
synthesis with aging. Exerc Sport Sci Rev. 2013; 41: 169-173.

52. Bauer J, Biolo G, Cederholm T, Cesari M, Cruz-Jentoft AJ, et al. Evidence-
based recommendations for optimal dietary protein intake in older people: a 
position paper from the PROT-AGE Study Group. J Am Med Dir Assoc. 2013.

53. Katsanos CS, Kobayashi H, Sheffield-Moore M, Aarsland A, Wolfe RR. Aging 
is associated with diminished accretion of muscle proteins after the ingestion 
of a small bolus of essential amino acids. Am J Clin Nutr. 2005; 82: 1065-
1073.

54. Symons TB, Sheffield-Moore M, Wolfe RR, Paddon-Jones D. A moderate 
serving of high-quality protein maximally stimulates skeletal muscle protein 
synthesis in young and elderly subjects. J Am Diet Assoc. 2009; 109: 1582-
1586.

55. Martone AM, Marzetti E, Calvani R, Picca A, Tosato M, et al. Exercise and 
protein intake: a synergistic approach against sarcopenia. Biomed Res Int. 
2017.

56. Houston DK, Nicklas BJ, Ding J, Harris TB, Tylavsky FA, et al. Dietary protein 
intake is associated with lean mass change in older, community-dwelling 
adults: the Health, Aging, and Body Composition (Health ABC) Study. Am J 
Clin Nutr. 2008; 87: 150-155.

57. Gaffney-Stomberg E, Insogna KL, Rodriguez NR, Kerstetter JE. Increasing 
dietary protein requirements in elderly people for optimal muscle and bone 
health. J Am Geriatr Soc. 2009; 57: 1073-1079.

58. Beelen J, Vasse E, Janssen N, Janse A, de Roos NM, et al. Protein-enriched 
familiar foods and drinks improve protein intake of hospitalized older patients: 
a randomized controlled trial. Clin Nutr. 2018; 37: 1186-1192.

59. Loenneke JP, Pujol TJ. Sarcopenia: an emphasis on occlusion training and 
dietary protein. Hippokratia. 2011; 15: 132.

60. Rondanelli M, Perna S, Faliva MA, Peroni G, Infantino V, et al. Novel insights 
on intake of meat and prevention of sarcopenia: all reasons for an adequate 
consumption. Nutr Hosp. 2015; 32.

Citation: Tang S, Du Y, Oh C and Jaekyung No. Proper Protein Intake is a Strategy in the Treatment of 
Sarcopenia in the Elderly to Increase Muscle Mass Changes. Austin J Nutri Food Sci. 2019; 7(5): 1125.

Austin J Nutri Food Sci - Volume 7 Issue 5 - 2019
ISSN : 2381-8980 | www.austinpublishinggroup.com 
Jaekyung No et al. © All rights are reserved

https://www.ncbi.nlm.nih.gov/pubmed/9496237
https://www.ncbi.nlm.nih.gov/pubmed/9496237
https://academic.oup.com/endo/article/137/10/4087/3036911
https://academic.oup.com/endo/article/137/10/4087/3036911
https://academic.oup.com/endo/article/137/10/4087/3036911
https://academic.oup.com/endo/article/137/10/4087/3036911
https://www.ncbi.nlm.nih.gov/pubmed/20863332
https://www.ncbi.nlm.nih.gov/pubmed/20863332
https://www.ncbi.nlm.nih.gov/pubmed/20863332
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5376533/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5376533/
https://www.worldcat.org/title/tables-scientifiques/oclc/995211232
https://www.ncbi.nlm.nih.gov/pubmed/1773704
https://www.ncbi.nlm.nih.gov/pubmed/1773704
https://www.ncbi.nlm.nih.gov/pubmed/1657505
https://www.ncbi.nlm.nih.gov/pubmed/1657505
https://www.ncbi.nlm.nih.gov/pubmed/1657505
https://www.ncbi.nlm.nih.gov/pubmed/21527165
https://www.ncbi.nlm.nih.gov/pubmed/21527165
https://www.ncbi.nlm.nih.gov/pubmed/21527165
https://www.ncbi.nlm.nih.gov/pubmed/21527165
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3660117/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3660117/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3660117/
https://www.ncbi.nlm.nih.gov/pubmed/20627179
https://www.ncbi.nlm.nih.gov/pubmed/20627179
https://www.ncbi.nlm.nih.gov/pubmed/20627179
https://www.ncbi.nlm.nih.gov/pubmed/23867520
https://www.ncbi.nlm.nih.gov/pubmed/23867520
https://www.ncbi.nlm.nih.gov/pubmed/23867520
https://www.ncbi.nlm.nih.gov/pubmed/23867520
https://www.ncbi.nlm.nih.gov/pubmed/18469288
https://www.ncbi.nlm.nih.gov/pubmed/18469288
https://www.ncbi.nlm.nih.gov/pubmed/23873131
https://www.ncbi.nlm.nih.gov/pubmed/23873131
https://www.ncbi.nlm.nih.gov/pubmed/23873131
https://www.ncbi.nlm.nih.gov/pubmed/23867520
https://www.ncbi.nlm.nih.gov/pubmed/23867520
https://www.ncbi.nlm.nih.gov/pubmed/23867520
https://www.ncbi.nlm.nih.gov/pubmed/16280440
https://www.ncbi.nlm.nih.gov/pubmed/16280440
https://www.ncbi.nlm.nih.gov/pubmed/16280440
https://www.ncbi.nlm.nih.gov/pubmed/16280440
https://www.ncbi.nlm.nih.gov/pubmed/19699838
https://www.ncbi.nlm.nih.gov/pubmed/19699838
https://www.ncbi.nlm.nih.gov/pubmed/19699838
https://www.ncbi.nlm.nih.gov/pubmed/19699838
https://www.ncbi.nlm.nih.gov/pubmed/18175749
https://www.ncbi.nlm.nih.gov/pubmed/18175749
https://www.ncbi.nlm.nih.gov/pubmed/18175749
https://www.ncbi.nlm.nih.gov/pubmed/18175749
https://www.ncbi.nlm.nih.gov/pubmed/28571713
https://www.ncbi.nlm.nih.gov/pubmed/28571713
https://www.ncbi.nlm.nih.gov/pubmed/28571713
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3209675/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3209675/
https://www.ncbi.nlm.nih.gov/pubmed/26545670
https://www.ncbi.nlm.nih.gov/pubmed/26545670
https://www.ncbi.nlm.nih.gov/pubmed/26545670

	Title
	Abstract
	Introduction
	Dietary patterns 
	Malnutrition in the elderly can affect skeletal muscle health
	Maintain muscle function and quality: Increase protein intake
	Food nutrients: Protein-rich foods 

	Conclusion
	References

