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Sarcopenia, characterized by an age-associated decline in skeletal muscle mass and strength/function, is associat-
ed with multiple adverse clinical outcomes. Dietary nutrition and exercise interventions are effective ways to pre-
vent and improve sarcopenia. Therefore, Huadong Hospital affiliated to Fudan University, Shanghai Elderly Nu-
trition and Health Quality Control Center, together with the Geriatric Nutrition Branch of China Nutrition Society
convened experts from nutrition, geriatrics, sports medicine, rehabilitation medicine, traditional Chinese medicine
and general practice medicine to jointly set up a working group to supplement and revise the 2015 edition of Chi-
na Expert Consensus on Nutrition and Exercise Intervention for Sarcopenia based on evidence-based medicine
evidence in the past ten years to form this consensus. The aim is to provide practical guidelines to prevent and

treat the disease.
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INTRODUCTION

Sarcopenia, also known as muscle wasting-syndrome, is
an age-related progressive skeletal muscle disorder char-
acterized by reduced muscle mass, decreased muscle
strength, and/or impaired physical performance. It is as-
sociated with aging, nutritional deficiencies, physical
inactivity, and various chronic diseases, classified under
ICD-10 code M62.84.! In China, sarcopenia prevalence is
notably high: 12.9% among older men and 11.2% among
older women in community settings, rising to 26.3% in
institutionalized older men and 33.7% in women, with up
to 65.9% of older adults in care facilities at risk of sarco-
penia.? The insidious progression of sarcopenia increases
risks of adverse clinical outcomes such as falls, frailty,
and mortality in older adults. Rational nutrition and pro-
active physical exercise are the most effective strategies
for preventing and managing sarcopenia. Therefore, de-
veloping evidence-based consensus guidelines for dietary
nutrition prescriptions and exercise interventions is criti-
cal to enhancing the scientific rigor and standardization of
non-pharmacological therapies for sarcopenia in older
adults, holding significant importance for its prevention
and treatment.

Huadong Hospital Affiliated to Fudan University,
Shanghai Elderly Nutrition and Health Quality Control
Center, and jointly organized by the Elderly Nutrition
Branch of the Chinese Nutrition Society, experts from

fields such as nutrition, geriatric medicine, sports medi-
cine, rehabilitation medicine, traditional Chinese medi-
cine, and general practice were invited to form a working
group. Based on the 2015 version of the "Consensus on
Nutrition and Exercise Intervention for Sarcopenia,”" and
in accordance with evidence based medical standards, the
latest domestic and international research findings from
the past decade were incorporated. After repeated discus-
sions and modifications by the experts, the "Chinese Ex-
pert Consensus on Dietary Nutrition Prescriptions and
Exercise Intervention for Sarcopenia (2025)" was devel-
oped.

The "Chinese Expert Consensus on Dietary Nutrition
Prescriptions and Exercise Intervention for Sarcopenia
(2025)" adopts the GRADE grading principles for level
assessment and combines the grading scheme of the
"China Resident Dietary Guidelines 2022.4> The rec-
ommendation strength is ultimately divided into three
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levels: A (strong recommendation), B (moderate strength
recommendation), and C (weak recommendation).® This
consensus categorizes sarcopenia into three major types:
age-related sarcopenia, special population sarcopenia
(such as the elderly and vegetarians), and disease-related
sarcopenia (combined with malnutrition, obesity, diabe-
tes, or chronic kidney disease). It provides twelve consen-
sus statements on dietary nutrition prescriptions and exer-
cise interventions for each category (Figure 1).

1. DIETARY NUTRITION PRESCRIPTIONS AND
EXERCISE INTERVENTION FOR AGE-RELATED
SARCOPENIA

The consensus on dietary nutritional prescriptions and
exercise interventions for age-related sarcopenia includes
six statements (Figure 2).

Consensus 1: Follow the “Dietary Guideliens for Chi-
nese Elderly”

-Apply the "Chinese Dietary Pagoda for the Elderly" to
guide your diet choices, ensuring adequate energy and
protein intake. (A)

-Include more animal-based foods rich in high-quality
protein, such as fish, shrimp, lean meat, eggs, and dairy,
as well as soybean products. (A)

-Increase the intake of deeply colored vegetables, fruits,
and beans rich in antioxidant nutrients. (A)

-Increase the intake of foods rich in n-3 polyunsaturated
fatty acids, such as deep-sea fish oil, seafood, flaxseeds,
flaxseed oil, and perilla oil. (B)

-Recommend a healthy dietary pattern, such as the East-
ern  Healthy Diet, Mediterranean diet, and anti-
inflammatory diet. (B)

A varied diet is the cornerstone of adequate and bal-
anced nutrient supply. Meta analyses have shown that
elderly individuals with sarcopenia tend to have lower
protein intake.” A cross-sectional survey in Henan Prov-
ince, using the Chinese Dietary Balance Index to assess
dietary quality among adults, revealed that insufficient
intake of vegetables, fruits, dairy products, and soy foods
is a risk factor for reduced gait speed.® Consuming ade-

quate amounts of protein, vitamin D, vitamin E, vitamin
K, potassium, magnesium, phosphorus, iron, and n-3 pol-
yunsaturated fatty acids is beneficial for maintaining
muscle mass.”!° Some studies suggest that increasing the
intake of foods rich in antioxidant substances (such as
fruits and vegetables) and combining supplements of vit-
amins, vitamin D, and protein may be an effective inter-
vention for sarcopenia.!! A randomized, double blind,
controlled trial (RCT) showed that supplementing with n-
3 polyunsaturated fatty acids (fish oil at 4 g/day) for six
months can improve body composition, muscle strength,
and physical function in Chinese elderly individuals.'
Overall, dietary factors associated with a reduced risk of
sarcopenia include sufficient intake of fish and shellfish,
lean meat, eggs, dairy products, soy foods, vegetables and
fruits, and moderate amounts of whole grains,'> such as
the Eastern healthy diet,® the Mediterranean diet,'* and
anti - inflammatory diets (Table 1).'3

Consensus 2: Ensure adequate high-quality protein in-
take and distribute evenly across three meals

-The recommended protein intake is 1.2-1.5 g/kg/day,
increasing to 1.5-2.0 g/kg/day for individuals with malnu-
trition and severe trauma. For special conditions such as
chronic kidney disease, follow the specialized medical
treatment principles (A)

-The proportion of high quality protein should range from
50%-75% and be evenly distributed across three daily
meals (B)

-If dietary protein intake is insufficient, supplement with
an additional 20-40 g/day of high-quality protein, with
whey protein as the first choice, and isolated whey pro-
tein being more effective (B)

High quality proteins have a higher content of essential
amino acids and superior protein digestibility compared
to other plant based proteins. Adequate intake of high
quality proteins is fundamental to maintaining muscle
health and should be ensured in the diet. Data from the
2015 China Chronic Disease and Nutrition Monitoring
Survey showed that the average protein intake among the
elderly was 47.9+£0.6 g/day,'® which is much lower than
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Figure 1. Overview of the Chinese expert consensus on dietary nutrition prescriptions and exercise intervention for sarcopenia (2025).
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Figure 2. Consensus on dietary nutrition prescriptions and exercise intervention for age-related sarcopenia

the recommended intake. The insufficient part of dietary
intake should be supplemented with high quality protein.
A Meta analysis of 38 RCTs (n=3,869 individuals aged
>65 years) showed that additional protein supplementa-
tion [median 30.0 (13.0 - 44.0) g/day] has a positive im-
pact on muscle mass in community-dwelling elderly indi-
viduals."” The 2023 edition of the "Chinese Residents'
Dietary Nutrient Reference Intakes" increased the rec-
ommended dietary allowance (RNI) for protein intake for
Chinese adults aged 65 and above from 1.0 g/kg/day to
1.17 g/kg/day.'® The Chinese Consensus on Nutrition and
Exercise Intervention for Sarcopenia suggests that protein
intake for the elderly should be maintained at 1.0-1.5
g/kg/day and evenly distributed across three meals.® Dur-
ing illnesses (such as inflammation and infection), protein
requirements further increase. The PROT-AGE Study
Group, led by the European Society for Clinical Nutrition
and Metabolism, recommends a protein intake of 1.2-1.5

g/kg/day for elderly individuals with acute or chronic
diseases.!” The ESPEN expert group suggests that protein
intake can reach up to 2.0 g/kg/day for individuals with
malnutrition or severe trauma.?’ A cross - sectional study
based on the Chinese elderly population showed that el-
derly individuals with a more even distribution of protein
intake across three meals have higher appendicular skele-
tal muscle mass.?!

Consensus 3: Use targeted nutritional supplements to
support muscle health

- Supplement with >3 g/day of leucine (B)

-Supplement with <3 g/day of calcium p-hydroxy B-
methylbutyrate (CaHMB), especially for sedentary or
bedridden elderly individuals (B)

-Supplement with vitamin D (800-1,000 IU/day) to
achieve a serum 25(OH)D level of >75 nmol/L (B)
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Table 1. Healthy diets to reduce the risk of sarcopenia

Dietary pattern Characteristics

Mediterranean diet

Abundant in fruits, vegetables, legumes, nuts, whole grains, fish, and olive oil, with moder-

ate amounts of dairy products and limited consumption of meats

Eastern healthy diet

Diverse foods, grains-based, rich in vegetables and fruits, frequent consumption of fish and

shellfish, soy products, and dairy products, and lightly salted cooking

Anti-inflammatory diet

Includes fruits, vegetables, whole grains, lean meats, and foods rich in n-3 polyunsaturated

fatty acids, healthy fats, and spices

-Supplement with n-3 polyunsaturated fatty acids (EPA
and DHA) at no less than 2 g/day (B)

-Choose whey protein formula products that contain suf-
ficient levels of muscle-targeted nutrients such as
CaHMB, leucine, and vitamin D (B)

-Supplement with probiotics (lactic acid bacte-
ria/bifidobacteria, etc.) and prebiotics (inulin/ fructooligo-
saccharides, etc.) (C)

The treatment and prevention of sarcopenia rely not
only on comprehensive dietary nutrition but also on tar-
geted supplementation of specific nutrients based on ex-
isting evidence to meet the special needs of muscle me-
tabolism and function in the elderly. Muscle-targeted nu-
trition refers to precision nutritional intervention strate-
gies designed according to the metabolic characteristics
and pathophysiological mechanisms of muscle tissue. Its
core lies in prioritizing the action of specific nutrients on
muscle tissue to optimize absorption, metabolism, and
utilization efficiency, thereby improving muscle health.?>
23 Muscle-targeted nutritional components include whey
protein, leucine, CaHMB, vitamin D, n-3 polyunsaturated
fatty acids, and probiotics.?*?* Whey protein is an im-
portant component of muscle - targeted nutrition, with
isolated whey protein having the highest protein content
(=90%), which can better activate muscle protein synthe-
sis. Branched-chain amino acids like leucine play a key
role in promoting muscle protein synthesis, not only im-
proving the muscle protein synthesis rate but also enhanc-
ing serum insulin levels, thereby improving glucose up-
take by skeletal muscles. The stimulating effect of leucine
on muscle protein synthesis declines with age. Elderly
individuals can tolerate 1.2-6 g/day of leucine supplemen-
tation well.>* Meta analysis results indicate that protein
supplementation rich in leucine (=3 g/day) is beneficial
for muscle mass, strength, and physical function in sub-
jects.”> CaHMB, a natural compound produced during
leucine metabolism, promotes muscle protein synthesis
and slows down muscle protein breakdown. Meta anal-
yses have shown that CaHMB supplementation is benefi-
cial for improving muscle mass and strength in the elder-
ly.?¢ Vitamin D, by binding to its receptors, promotes
calcium ion influx, myoblast differentiation, and enhanc-
es insulin sensitivity in muscles, thereby promoting mus-
cle contraction.?’” The Western China Health and Aging
Trends Study showed that serum vitamin D levels <50
nmol/L increase the risk of sarcopenia.?® The Asian
Working Group for Sarcopenia recommends supplement-
ing vitamin D at 800-1,000 [U/day for elderly individuals
with insufficient vitamin D.? N-3 polyunsaturated fatty
acids have anti-inflammatory properties, and Meta-
analyses have shown an inverse relationship between die-

tary n-3 polyunsaturated fatty acid levels and the preva-
lence of sarcopenia. Consuming over 2 g/day of n-3 poly-
unsaturated fatty acids can increase muscle mass and im-
prove walking speed.3! The composition and diversity
of gut microbiota may be significant factors affecting
skeletal muscle metabolism and function. Meta analyses
have shown that probiotics containing lactic acid bacteria
and bifidobacteria can improve muscle mass and strength
in subjects,3? while prebiotics containing inulin and/or
fructooligosaccharides can effectively reduce the frailty
index, enhance muscle strength, and increase skeletal
muscle index.?

Muscle-targeted oral nutritional supplements (MT-
ONS) refer to the use of products containing muscle-
targeted nutritional components for oral nutritional sup-
plementation to intervene in individuals with sarcopenia
or at high risk of developing it. Studies have shown that
MT-ONS can rapidly be digested and absorbed, increas-
ing serum essential amino acids and insulin concentra-
tions. Compared to other proteins and nutrients, it can
more effectively enhance muscle protein synthesis effi-
ciency, thereby maintaining or improving muscle mass,
strength, and physical function.??>* A multicenter RCT in
Europe involving 380 sarcopenic patients (average age
77.7 years) showed that, compared to an isocaloric place-
bo control group, the intervention group consuming two
daily servings of MT-ONS (each containing 20 g of whey
protein, 3 g of leucine, 800 IU of vitamin D, 3 g of fat, 9
g of carbohydrates, and other trace nutrients) for 13
weeks demonstrated significant improvements in muscle
mass and physical function in sarcopenic patients.>* This
study was the first to demonstrate the benefits of muscle-
targeted nutritional interventions for sarcopenia treat-
ment.3* A domestic multicenter RCT involving 110 sar-
copenic patients (average age 79.7 years) randomly as-
signed participants to an intervention group and a control
group. The intervention group received MT-ONS (16.8 g
of isolated whey protein, 1 g of CaHMB, and 400 IU of
vitamin D daily) combined with rehabilitation exercises
for 12 weeks. The results showed that, compared to the
control group, MT-ONS combined with exercise rehabili-
tation significantly improved muscle mass, grip strength,
physical function, and quality of life in sarcopenic pa-
tients.>> Based on existing clinical evidence, Emanuele
Cereda et al. proposed that MT-ONS be used as a first-
line nutritional treatment for sarcopenic patients or as a
preventive measure for high-risk groups.?
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Consensus 4: Initiate oral nutritional supplementation
(ONS) when dietary intake is insufficient to meet nutri-
tional needs

- Use appropriate nutritional screening/assessment tools
to identify individuals at nutritional risk or with malnutri-
tion, and initiate oral nutritional supplementation as early
as possible (A)

-Select formula foods or preparations rich in high-quality
protein and either complete or incomplete in nutrition (A)

-Ensure ONS provides 200-600 kcal and 15-20 g of
high-quality protein daily(A)

-ONS should follow individualized principles, with regu-
lar follow up and assessments to adjust the supplementa-
tion plan as needed (A)

ONS aims to increase energy and nutritional intake by
providing liquids, semisolids, or powders that supply var-
ious macronutrients and micronutrients, which can be
consumed as drinks or added to beverages and foods.
ONS helps prevent muscle wasting in frail elderly indi-
viduals and improves muscle mass, strength, and body
composition in sarcopenic patients.’* When sarcopenic
patients exhibit significant protein deficiencies or reduced
appetite and food intake, making it impossible to obtain
adequate protein through diet alone, timely ONS should
be provided. Oral nutritional supplements can include
special medical-purpose formula foods, special dietary
foods, or enteral nutrition agents, such as full - nutri-
tion/specific full-nutrition formulas or short-peptide-
based formula foods or agents. The "Chinese Expert Con-
sensus on Oral Nutritional Supplementation for Elderly
Sarcopenia (2019)" recommends daily ONS of 400-600
kcal and 15-20 g of high-quality protein rich in essential
amino acids or leucine, which can be consumed between
meals or in multiple doses.?” For individuals with comor-
bidities, ONS should be conducted under the guidance of
specialized physicians and clinical nutritionists

Consensus 5: Rational use of food-as-medicine sub-
stances to strengthen the spleen and stomach, and nour-
ish the liver and kidneys

- In traditional Chinese medicine (TCM), the spleen is
considered the "root of muscles." The dietary principle
for sarcopenic patients is to strengthen the spleen and
stomach and nourish the liver and kidneys (B)

-Follow the "food-as-medicine" theory and reasonably
select and apply food as medicine substances (C)

In TCM, sarcopenia is categorized as "withered syn-
drome" and "deficiency syndrome." The "Suwen- Gen-
eration of the Five Zang Organs" records: The spleen is
responsible for transforming and transporting the essence
of food and drink to nourish the muscles, hence it is the
master of muscles. Elderly individuals should pay special
attention to regulating the spleen and stomach.3® Classic
TCM formulas for strengthening the spleen and qi, such
as Bu Zhong Yi Qi Tang (Tonify the Middle and Augment
the Qi Decoction), Ba Zhen Tang (Eight Treasure Decoc-
tion), and Si Jun Zi Tang (Four Gentlemen Decoction),
have shown good efficacy in treating sarcopenia.’® Stud-
ies have found that Bu Zhong Yi Qi Tang combined with
basic interventions is superior to basic interventions alone

for elderly sarcopenia.®® Ba Zhen Tang combined with
basic interventions for three months can effectively im-
prove muscle mass, strength, and physical function in
elderly sarcopenic patients, enhancing clinical treatment
outcomes and quality of life.* Furthermore, Si Jun Zi
Tang combined with resistance band training for eight
weeks can significantly increase muscle mass and physi-
cal function in sarcopenic patients with spleen and stom-
ach qi deficiency.*! Common food as medicine substances
include astragalus, Chinese yam, jujube, codonopsis, and
tangerine peel. Typical spleen - strengthening and muscle
- nourishing recipes include Huangqi and Chinese Yam
Stewed Pigeon, Chinese Yam and Chestnut Pork Tripe
Soup, and Spleen - Strengthening and Qi - Boosting Por-
ridge.

Consensus 6: Engage in scientific exercise and adopt a
proactive healthy lifestyle

- Reduce sedentary/bedridden time and increase daily
physical activity (A)

-Increase resistance training or multi component exercise
that includes resistance training (A)

-Develop personalized exercise prescriptions, including
exercise type, frequency, intensity, and duration (A)
-Combined nutrition and exercise interventions yield bet-
ter results (A)

-Quit smoking, limit alcohol consumption, ensure ade-
quate sleep, and maintain a positive mood (A)

Sedentary behavior is independently and positively
correlated with the occurrence of sarcopenia, while phys-
ical activity is negatively correlated with it.*>*3 Higher
levels of physical activity and lower levels of sedentary
behavior are associated with greater skeletal muscle
strength and power.** The World Health Organization's
2020 Guidelines on Physical Activity and Sedentary Be-
havior recommend that older adults limit sedentary time
and replace it with physical activity of any intensity, in-
cluding light - intensity activities.*

Based on evidence clinical practice guidelines strongly
recommend exercise as a primary method for the preven-
tion and treatment of sarcopenia. Common exercise mo-
dalities include resistance training, aerobic exercise, and
multi component exercise.*® Meta analyses have shown
that resistance training can significantly improve muscle
quality, muscle strength, and quality of life. It is recom-
mended to perform resistance training two to three times
per week, with two to three sets per session, each consist-
ing of eight to ten exercises, with each exercise repeated
eight to twelve times. The intensity should be 60% to
80% of one-repetition maximum (1RM) (for frail elderly
individuals, start with an intensity of 40% to 60% and
gradually increase), with each session lasting 30 to 60
minutes (including warm up and cool down, with actual
exercise time ranging from 20 to 45 minutes) and sus-
tained for at least 12 weeks of moderate intensity re-
sistance training.*’ Aerobic exercise has limited direct
effects on muscle quality but can significantly improve
functional activity capacity. It is recommended to per-
form aerobic exercise three to five times per week, for 20
to 60 minutes per session, at an intensity of 50% to 70%
of maximum heart rate (HRmax) for moderate intensity
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aerobic exercise.*® Multi component combined exercise
interventions, involving different types of exercise, can
improve muscle quality, muscle strength, and physical
function through synergistic effects. Multi component
exercise can comprehensively enhance muscle strength,
physical function, and quality of life, yielding better re-
sults than single component exercise. It is recommended
to perform multi-component exercise two to three times
per week, for 45 to 60 minutes per session, with re-
sistance training as the foundation and moderate intensity
integrated multi component exercise.**->° Combined nutri-
tion and exercise interventions can significantly enhance
the effects of resistance training on muscle quality and
strength.3%-3! Given the diversity of the elderly population,
who often have multiple chronic diseases, exercise pro-
grams should be tailored to individual circumstances,
with safety as a priority. Personalized exercise plans can
enhance intervention effectiveness and reduce exercise
related risks. Additionally, unhealthy lifestyles can accel-
erate the development of sarcopenia. Long term smoking,
excessive alcohol consumption, late bedtime, or poor
sleep quality can increase the risk of sarcopenia.’>>? As
physical function declines and social adaptability de-
creases in the elderly, they are more prone to depression,
which in turn can reduce muscle mass, strength, and
physical function.>

2. DIETARY NUTRITIONAL PRESCRIPTIONS
FOR SARCOPENIA IN SPECIAL POPULATIONS
Consensus 7: For elderly sarcopenia patients, increase
the nutritional density of dietary protein, encourage
diverse foods with minimal restrictions, and opt for el-
derly-friendly foods

-Ensure energy intake of 30 kcal/kg/day and protein in-
take of 1.2—-1.5 g/kg/day. For those with malnutrition:
energy intake should be 30-35 kcal’kg/day, and protein
intake at >1.5 g/kg/day. For patients with abnormal liv-
er/kidney function and blood sugar, adjust the intake
goals of energy or protein according to their condition (A)
-Eat more fish, poultry, meat, eggs, and dairy; keep your
diet diverse and avoid overly restrictive limits; try varied
eating approaches. (A)

-Prepare foods that are finely textured and rich in flavor
(B

-Adopt a meal pattern of three meals and two snacks or
three meals and three snacks (B)

-Regularly use ONS, including specialized medical foods,
high-quality protein powders/agents, fortified foods and
dietary supplements (A)

Adequate energy and protein intake are essential for
maintaining muscle quality. However, elderly individuals
aged 80 and above often have significant gaps in energy
and protein intake. Data from the 2015 China Chronic
Disease and Nutrition Monitoring Survey showed that
75.8% of elderly individuals had energy intake below the
Estimated Energy Requirement (EER), and 82.7% had
protein intake below the Recommended Nutrient Intake
(RNI).2 The "Dietary Guidelines for Chinese Elderly
(2022 Edition)" recommends that elderly individuals con-
sume a diverse range of foods, encourage various eating
methods, and reduce unnecessary food restrictions.® A six

year follow up study in Denmark revealed a significant
association between higher levels of dietary protein intake
(1.25 g/kg/day) in individuals aged 65 and above and the
maintenance of lean body mass (LBM).>® For elderly in-
dividuals with impaired chewing and swallowing func-
tions, elderly friendly foods with modified textures can
reduce swallowing difficulties, facilitating increased nu-
trient intake for those with dysphagia.’® Elderly individu-
als with sarcopenia often have high rates of malnutrition,
anemia, muscle loss, osteoporosis, and frailty, requiring
more refined nutritional support and medical nutrition
supplementation. Specialized medical foods, enteral nutri-
tion, high-quality protein powders, and nutritional sup-
plements are all important sources of nutrition. When
dietary nutrient intake is insufficient in elderly individu-
als, it is recommended to initiate regular ONS as early as
possible to ensure adequate nutrition, maintain physical
function, and delay muscle decline.

Consensus 8: For vegetarian sarcopenic patients, rec-
ommend ovo-lacto vegetarianism, increase soy intake,
and monitor high-quality protein, vitamin B12, and vit-
amin D levels

-Ensure energy intake of 30-35 kcal/kg/day and protein
intake of 1.2-1.5 g/kg/day (A)

-Recommend ovo-lacto vegetarianism, with one egg and
1-2 cups of milk or equivalent dairy products daily (B)
-Increase the intake of soy and its products, moderately
consume fermented soy products (B)

-Regularly consume nuts, seaweed, and mushrooms (B)
-Use cooking oils rich in n-3 polyunsaturated fatty acids,
such as flaxseed oil and perilla oil (B)

-Timely supplementation of nutrients that may be defi-
cient in the diet and regular monitoring of nutritional sta-
tus and sarcopenia conditions (B)

Vegetarian populations, who refrain from consuming
meat, poultry, fish, and other animal - based foods, pri-
marily consist of vegans and ovo-lacto vegetarians. Alt-
hough evidence on the impact of vegetarianism on sarco-
penia is limited, it is important to note that most vegetari-
ans rely on plant-based protein sources, which have lower
amino acid scores and utilization rates compared to ani-
mal-based proteins. This can increase the risk of sarcope-
nia in vegetarian populations. Studies have shown that
vegetarians are at risk of deficiencies in protein, vitamin
B12, vitamin D, calcium, iron, and zinc. Therefore, vege-
tarian sarcopenia patients should pay attention to the sup-
plementation of high - quality protein and other nutrients,
participate in outdoor activities, and increase sun expo-
sure to ensure energy intake of 30-35 kcal/kg/day and
protein intake of 1.2-1.5 g/kg/day.>® Supplementation
methods can refer to Consensus 2 and Consensus 3. It is
also recommended that vegetarian sarcopenia patients
regularly monitor their nutritional status and sarcopenia
conditions, assess the effectiveness of nutritional supple-
mentation, and adjust their nutritional prescriptions ac-
cordingly.
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3. CONSENSUS ON DIETARY NUTRITIONAL
PRESCRIPTIONS FOR DISEASE-RELATED SAR-
COPENIA

Consensus 9: For sarcopenia with malnutrition, ensure
adequate energy, boost high-quality protein intake, and
use oral nutritional supplements promptly

-Ensure energy intake of 30-35 kcal’kg/day and recom-
mend protein intake of 1.5-2.0 g/kg/day (A)

-When dietary intake is insufficient, provide ONS and
choose complete formula products rich in high-quality
protein. Daily intake should be at least 400-600 kcal (400
to 600 mL) (A)

-On the basis of oral nutrition, supplement 20-30 g/d of
high - quality protein to meet the protein intake target (A)
-If comorbidities are present, appropriate diagnosis,
treatment, and nutritional management should be guided
by a specialist physician or clinical dietitian (A)

Malnutrition plays a significant role in the development
of sarcopenia and interacts with it in a vicious cycle. A
prospective, multicenter parallel survey found that the
prevalence of malnutrition and malnutrition risk among
hospitalized elderly individuals aged 65 and above in 30
major hospitals across 14 major Chinese cities was ap-
proximately 50%.%” ONS is the preferred option for elder-
ly sarcopenia patients with malnutrition or at risk of mal-
nutrition. Meta analyses have shown that ONS can im-
prove the time it takes for elderly individuals to perform
five sit to stand movements and enhance grip strength.
For elderly patients with malnutrition, low body weight,
or stress conditions, energy intake can be increased to 30-
40 kcal/kg/day.**-%° Protein intake for elderly patients with
acute/chronic diseases or sarcopenia is recommended at
1.2-1.5 g/kg/day, and for those with severe malnutrition
or critical illness, it can be increased to 2.0 g/kg/day.!”®!
For elderly patients with malnutrition or at risk of malnu-
trition, it is suggested to provide ONS of 400-600
kcal/day and/or 30 g/day of protein.> Nutritional supple-
mentation should be sustained for at least 2-3 months
based on the improvement of individual malnutrition and
sarcopenia conditions.

Consensus 10: For sarcopenia with obesity, adopt a low-
fat, high-protein energy-restricted diet and increase
physical activity

-Restrict total energy intake by reducing daily consump-
tion by 300-500 kcal (A)

-Recommend protein intake of 1.2-1.5 g/kg/day and in-
crease leucine intake (A)

-Supplement with 1000 IU of vitamin D daily to maintain
serum vitamin D levels at >75 nmol/L (B)

-Increase aerobic and resistance exercises (A)

-Regularly assess body composition (A)

Sarcopenic obesity (SO), a clinical syndrome character-
ized by the coexistence of sarcopenia and obesity,*? has a
reported clinical prevalence of 7.9% to 23% and a com-
munity prevalence of 7.1% to 9.6%.% Compared to sar-
copenia or obesity alone, SO poses a higher risk of meta-
bolic diseases and functional impairments, causing great-
er harm to the elderly.* Nutritional and exercise interven-
tions are fundamental to treating SO. Studies suggest that

a high protein, low fat, low energy diet can help build
muscle while reducing weight. By controlling total ener-
gy intake to reduce body weight, adequate protein and
micronutrient intake can be ensured.® The Chinese Ex-
pert Consensus on Obesity Prevention and Control rec-
ommends reducing daily energy intake by an average of
30% to 50% or by 500 kcal, or restricting daily energy
intake to 1000 to 1500 kcal.® It is advisable to set reason-
able energy restriction targets based on the physiological
and metabolic characteristics of SO patients. Systematic
reviews recommend increasing protein intake to 1.2 to 1.5
g/kg/day for elderly SO patients with multiple comorbidi-
ties to help maintain and restore muscle mass and func-
tion. 65 RCT studies have shown that supplementing with
2.0 to 2.5 g of leucine daily can increase muscle protein
synthesis in the elderly.®’ In SO patients, vitamin D sup-
plementation can improve muscle function.®® The Ameri-
can Geriatrics Society Workgroup recommends providing
1000 TU of vitamin D3 daily for individuals aged 65 and
above to ensure adequate serum vitamin D levels.® RCT
results indicate that for SO patients, interventions involv-
ing resistance exercise or combined supplementation of
whey protein can significantly reduce fat mass and in-
crease lean tissue.” It is necessary for SO patients to reg-
ularly assess body composition, monitor changes in body
composition, and promptly evaluate the effectiveness of
nutritional and exercise treatment strategies

Consensus 11: For sarcopenia with type 2 diabetes
mellitus (T2DM), optimize staple food structure, in-
crease high quality protein, and adjust meal order

-On the basis of blood glucose control, ensure adequate
energy intake and increase high-quality protein consump-
tion, avoiding unnecessary dietary restrictions (A)
-Calculated based on ideal body weight, it is recommend-
ed to consume 30 kcal/kg/day of energy, with protein
intake reaching 1.2-1.5 g/kg/day, If necessary, supple-
ment with high quality protein powder (B)

-Optimize staple food structure by selecting whole grains
with low glycemic indices and rich in dietary fiber as
high - quality staple sources, and control the intake of
high-sugar fruits and their products (B)

-Eat vegetables first, followed by meat dishes, then staple
foods.(B)

The incidence of sarcopenia in patients with T2DM
ranges from 18.0%-47.1%.7! Insulin resistance can inhibit
protein synthesis metabolism through multiple pathways,
leading to reduced muscle mass and function, thereby
causing sarcopenia. Conversely, sarcopenia can decrease
the efficiency of glucose uptake and utilization mediated
by insulin, reduce glycogen storage capacity, and impair
blood glucose regulation, resulting in elevated fasting and
postprandial blood glucose levels.

Prospective cohort studies have shown that low energy
intake is significantly associated with a decline in muscle
mass in elderly patients with sarcopenia and T2DM, em-
phasizing the importance of ensuring adequate energy
intake.” Current research on the correlation between pro-
tein intake and skeletal muscle reduction in patients with
T2DM remains inconclusive. Cross sectional studies indi-
cate a significant positive correlation between protein
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intake and muscle strength or function. However, pro-
spective and intervention studies have not observed such
associations.”> Meta analyses suggest that a high-protein
diet (with a protein energy ratio >25%) is more favorable
for glycemic and lipid metabolism in patients with
T2DM. When whey protein is used as the protein source,
it is more beneficial for weight, postprandial blood glu-
cose, and glycosylated hemoglobin levels.”* Based on
existing clinical evidence and guidelines, it is recom-
mended that patients with sarcopenia and T2DM consume

30 kcal/kg/day of energy and 1.2-1.5 g/kg/day of pro-
tein. 737576

Consensus 12: For sarcopenia with chronic kidney dis-
ease (CKD), ensure adequate energy Intake, follow indi-
vidualized protein intake recommendations, and avoid
premature protein restriction

- Ensure adequate energy intake of 30-35 kcal/kg/day (A)
-Avoid premature restriction of total protein intake, with
high - quality protein accounting for 50-75% (A)

-Follow individualized principles for protein intake con-
trol. For CKD patients with metabolic instability, low-
protein or very low - protein diets are not recommended.
Adults with CKD at risk of progression should avoid
high-protein intake (>1.3 g/kg/day). For non-dialyzed
CKD patients in stages 3-5, it is recommended to main-
tain protein intake at 0.8 g/kg/day (A)

-Peritoneal dialysis patients should achieve a protein in-
take of 1.2-1.3 g/kg/day, and hemodialysis patients
should reach 1.0 - 1.2 g/kg/day (A)

-When patients exhibit significant loss of appetite and fail
to meet target nutritional intake, ONS should be conduct-
ed under the guidance of physicians and clinical nutrition-
ists (B)

Chronic kidney disease (CKD) patients often experi-
ence reduced skeletal muscle mass and impaired physical
function, with a prevalence of sarcopenia ranging from
4%-42%.7" The 2024 edition of the Chinese Expert Con-
sensus on Diagnosis, Treatment, and Prevention of Sar-
copenia in CKD recommends that adults with normal
body weight consume adequate energy at 30-35
kcal/kg/day.” The 2024 KDIGO Clinical Practice Guide-
line for the Evaluation and Management of Chronic Kid-
ney Disease advises CKD patients to adopt healthy and
diverse diets, with daily protein intake individualized
based on the degree of renal impairment and treatment
methods. Since low - protein diets have not been shown
to improve mortality or glomerular filtration rates in CKD
patients stages 3-4, the guideline recommends maintain-
ing protein intake at 0.8 g/kg/day for adults with CKD
stages 3-5.7%% For CKD patients with metabolic instabil-
ity, low-protein or very low-protein diets are not recom-
mended. However, adults with CKD at risk of progres-
sion should still avoid high-protein intake (>1.3
g/kg/day).” When patients exhibit significant loss of ap-
petite and fail to meet target nutritional intake, ONS
should be conducted under the guidance of specialized
physicians and clinical nutritionists.

CONCLUSION

This project has organized multidisciplinary experts, ref-
erencing the latest domestic and international research on
sarcopenia prevention and treatment, and combining them
with the realities of population aging and sarcopenia pre-
vention practices in China. The aim is to form expert con-
sensus and provide scientific, standardized, and easily
implementable technical solutions to reduce the incidence
of sarcopenia and improve clinical outcomes for patients.
It is hoped that experts in preventive and clinical medi-
cine in the field of sarcopenia prevention and treatment
will join forces to enhance the nutritional health and qual-
ity of life for the elderly, and to achieve healthy aging.
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