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Introduction

The word “sarcopenia” comes from the Greek words 
“sarco”, meaning muscle (Greek sarx), and “penia”, 
meaning loss; thus, “sarcopenia” means muscle loss. In 
1989, Rosenberg (1) first proposed the word sarcopenia 
to describe a decrease in skeletal muscle mass with age. 

Before 2010, the diagnosis of sarcopenia was mainly based 
on Baumgartner’s relative skeletal muscle index (SMI) (2). 
However, this diagnostic standard neglects the evaluation 
of muscle strength and muscle function and considers 
only changes in muscle quality. In 2010, the European 
Working Group on Sarcopenia in Older People (EWGSOP) 
recommended that muscle mass, muscle strength, and 
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muscle function should be simultaneously evaluated when 
diagnosing sarcopenia (3). Sarcopenia has subsequently 
been redefined as a disease that is mainly characterized by 
the decline of muscle mass, muscle strength, and muscle 
function. Comprehensive diagnostic criteria were also 
adopted for the diagnosis of sarcopenia (4). In September 
2016, the World Health Organization (WHO) incorporated 
sarcopenia into ICD-10, which shows that sarcopenia was 
acknowledged internationally and has attracted widespread 
concern in society (5). Furthermore, the incidence of 
sarcopenia increases with age (6). In Asia, and depending 
on the use of diagnostic criteria proposed by different 
sarcopenia working groups, such as the EWGSOP, the 
International Working Group on Sarcopenia (IWGS), 
the Asian Working Group for Sarcopenia (AWGS), and 
the Foundation for the National Institutes of Health 
Sarcopenia Project (FNIH), the reported prevalence of 
sarcopenia fluctuates from 0% to 16.1% (7-9). In Europe, if 
the definition that provides the lowest prevalence estimate 
is used, the prevalence rate of sarcopenia is predicted to rise 
from 11.1% in 2016 to 12.9% in 2045 (10). In international 
studies, data up to 2014 show that 5–10% of people over  
65 years old have sarcopenia (11). In addition, using the 
latest WHO age standard, 40–50% of the elderly (≥80 years 
old) suffer from sarcopenia (12).

Sarcopenia can be caused by a variety of factors, 
including advanced age, neuromuscular degeneration, 
changes in muscle protein turnover, changes in hormone 
levels and sensitivity, chronic inflammation, oxidative stress 
and behavioral/lifestyle factors, endocrine diseases, and 
malignant tumours (13). The pathophysiology of sarcopenia 
is multifactorial, with reduced caloric intake, muscle fibre 
innervation, intracellular oxidative stress, hormonal decline, 
and increased myostatin signalling all being considered to be 
causes of this condition (14). The onset of sarcopenia is not 
only affected by risk factors at the time of onset but also by 
genetic and lifestyle factors of the whole life process. With 
ageing of the world’s population becoming more severe, the 
incidence of sarcopenia will significantly increase and result 
in additional serious adverse consequences and harm. 

There are many evaluation methods for the diagnosis 
of sarcopenia, such as dual energy X-ray absorptiometry 
(DXA), bioelectrical impedance assessment (BIA), 
computed tomography (CT), magnetic resonance imaging 
(MRI), and ultrasound (US), which are all employed for 
evaluating muscle quality. Testing hand grip strength, 
knee flexion and extension, and maximum expiratory flow 
rate are methods used to evaluate muscle strength (15). To 

evaluate muscle function, routine pace assessment, simple 
body function assessment, and the stand-up test, stand-up 
walking test, and long-distance walking test are regularly 
used (15,16). However, the diagnosis of sarcopenia must 
be comprehensively based on three aspects: muscle quality, 
muscle strength, and muscle function. It is necessary to 
screen out individuals who may suffer from sarcopenia at an 
early stage, as most of these methods are time-consuming 
and labourious and need to be performed by professionally 
trained personnel. Early screening of sarcopenia is not 
only helpful in identifying individuals who may suffer from 
sarcopenia at an early stage but can also provide references 
for the development and prognosis of other diseases. 
Studies have shown that newly developed sarcopenia is 
also an independent negative predictor of survival after 
liver transplantation (17). Moreover, the use of age, grip 
strength, and calf circumference to screen sarcopenia can be 
used to predict future adverse events in patients with heart 
failure (18).

We present the following article in accordance with the 
NARRATIVE REVIEW reporting checklist (available at 
http://dx.doi.org/10.21037/apm-20-967).

Early screening of sarcopenia

Presently, there is no unified standard for the early 
screening of sarcopenia. The commonly used early 
screening methods in epidemiological investigation and 
clinical practice include SARC-F combined with calf 
Circumference (SARC-CalF), gait speed, body mass index 
(BMI) and US. 

SARC-F combined with calf circumference (SARC-CalF)

As a relatively simple and inexpensive screening method, 
questionnaires are widely used in epidemiological 
investigations, especially in community screening. To 
overcome the difficulties of comprehensive sarcopenia 
diagnosis in a large-scale epidemiological investigation, 
Malmstrom and Morley (19) developed the SARC-F 
screening test. In SARC-F (Strength, Assistance with 
walking, Rise from a chair, Climb stairs, and Falls) 
questionnaire, each of the five items has 2 points for a 
total of 10 points, and a total score ≥4 points indicates that 
the risk of sarcopenia is increased. The latest research on 
SARC-F shows that compared with diagnostic criteria 
proposed by authoritative sarcopenia-working groups, such 
as EWGSOP, IWGS, and FNIH, SARC-F has a higher 
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detection overlap and higher specificity for the muscle 
function test, which is an excellent test for identifying 
muscle function damage and muscle atrophy (20,21). 
Thus, SARC-F is a better screening test for functional 
measures and it is reasonable to regard SARC-F as the first 
simple step in the hierarchical screening process. Many 
studies have confirmed that SARC-F is a suitable tool for 
community screening of sarcopenia and is suitable for 
scientific research, experimental observations, and large-
scale community epidemiological investigations (22-25).  
The International Clinical Practice Guidelines for 
Sarcopenia (ICFSR) and EWGSOP2 also recommend 
SARC-F as the preferred method for the rapid screening 
of sarcopenia, even if SARC-F is less sensitive (26,27). In 
clinical practice, EWGSOP2 advises the use of the SARC-F 
questionnaire to determine if individuals have probable 
sarcopenia. The sarcopenia defined by SARC-F can greatly 
improve the predictive value of clinical characteristics to 
predict adverse physical manifestations (28). Moreover, 
SARC-F is also a simple tool that can be implemented for 
postmenopausal women and individuals who need long-
term care (29,30). A stepwise model was used to assess the 
incremental predictive ability, and concluded that the five-
item SARC-F questionnaire may be shortened to three 
items (strength, climb stairs, and assistance in walking) 
in the rapid screening for sarcopenia in clinical practice 
(SARC-F-3) (31). However, after comparing the specificity 
and sensitivity of SARC-F-3 and SARC-F, Yang et al. (32)  
concluded that SARC-F-3 might not be suitable for 
screening sarcopenia in the elderly. Therefore, it is still 
controversial whether SARC-F-3 can replace SARC-F as 
a simpler and more convenient early screening method 
for sarcopenia, and a large amount of medical evidence is 
needed for confirmation.

To improve the low sensitivity of the pure SARC-F test, 
Barbosa-Silva et al. proposed a new test method, SARC-
CalF, and claimed that SARC-CalF significantly improved 
the screening performance and sensitivity of SARC-F 
for sarcopenia and could be used in clinical practice (33). 
Moreover, calf circumference (CC) may also be a good 
indicator for screening sarcopenia among the elderly in 
South Korea, and the optimal cut-off values of CC for low 
muscle mass are 35 cm for men and 33 cm for women (34). 
In addition, the AWGS 2019 update proposes separate 
algorithms for community vs. hospital settings, which both 
begin by screening either calf circumference (<34 cm in 
men and <33 cm in women), SARC-F (≥4), or SARC-CalF 
(≥11) to facilitate earlier identification of people at risk for 

sarcopenia (35). SARC-CalF is the best choice to screen 
sarcopenia according to a comparison with SARC-F and 
other screening tools such as the Mini Sarcopenia Risk 
Assessment in both the full version (MSRA-7) and the 
short version (MSRA-5) (36-38). However, while most 
studies support the view that SARC-CalF has improved 
the sensitivity of SARC-F, others claim that SARC-CalF 
has not improved the sensitivity of SARC-F screening (39). 
Whether it improves the sensitivity of SARC-F or not, 
ARC-CalF is generally a good choice for the early screening 
of sarcopenia and can improve the overall diagnostic 
accuracy of SARC-F.

Gait speed

There are many methods to detect muscular function 
in cases of sarcopenia, including the short physical 
performance battery (SPPB), functional reach test (FRT), 
Berg balance scale (BBS), stair climb power test (SCPT), 
and performance activities of daily living (PAD) test (40). 
SPPB includes the daily pace assessment, timed get-up and 
go (TGUG), and 6-minute walking test (SMWT) (41). Gait 
speed, a commonly used index to evaluate muscle function, 
is considered a fast, safe, and reliable examination method. 
Evaluating gait speed involves allowing the subject to walk 
a short distance (3–6 m), selecting the maximum step speed 
within the distance, and calculating the average step speed 
in m/s. Gait speed has been widely used in practice as an 
important method for the early screening of sarcopenia (42).  
Some studies strongly recommend gait speed as an 
independent predictor of mortality (43).

EWGSOP suggests that gait speed should be measured 
first when conducting an epidemiological investigation of 
sarcopenia because this is the simplest and most reliable 
evaluation. In EWGSOP’s procedure, the tangent 
point value of ≤0.8 m/s over 4 m is used to measure gait  
speed (3). Then, the hand grip strength or muscle quality 
should be evaluated according to the gait speed results. For 
slow walkers, a muscle quality assessment completes the 
evaluation of sarcopenia. For fast walkers, it is also suggested 
that low muscle strength should be defined by the hand 
grip strength test followed by evaluation of the final muscle 
quality. FNIH, which is currently the largest sarcopenia 
project, recommends that in the sequence of screening and 
case identification, body function should be first checked by 
gait speed, followed by an evaluation of hand grip strength, 
and finally muscle quality should be evaluated by DXA (44). 
The normal gait speed recommended by FNIH is ≤0.8 m/s 
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over 4 m, which is the same as the gait speed recommended 
by EWGSOP and AWGS (45). At the beginning of 2018, 
EWGSOP2 updated its original definition to reflect the 
scientific and clinical evidence accumulated over the past 
10 years and suggests the use of a single cut-off speed of 
≤0.8 m/s over 4 m as the index of severe sarcopenia (27). A 
slow pace is considered a predictor of disability, cognitive 
impairment, a need for institutionalization, falls, and 
mortality, and these factors are significantly associated with 
sarcopenia (46,47). Because the slowdown of gait speed 
mostly occurs in the middle-aged and elderly, the current 
research on gait speed commonly uses a distance of 4 m or 
6 m. A study on obesity and sarcopenic obesity (SO) showed 
that except for gait speed (P<0.001), there was no significant 
difference in sociodemographic, health-related, or 
functional variables between the SO group and the obesity 
group (48). Importantly, only gait speed had a significant 
predictive power for SO in the elderly (β =−1.906; P<0.0001; 
OR 0.149; 95% CI: 0.051–0.434); therefore, gait speed may 
be a very useful tool for the early screening of sarcopenia. 
Because the cut-off point of gait speed proposed by various 
sarcopenic working groups is based on the results of large 
data and may not be applicable to specific populations, a 
cut-off point of gait speed suitable for a given study should 
be formulated specifically for distinct demographics.

Body mass index (BMI)

One main evaluation method for sarcopenia muscle quality 
is the squared ratio of limb skeletal muscle mass (kg) to 
height (m) as proposed by EWGSOP (3), AWGS (45), and 
IWGS (49), where if an individual is two or more standard 
deviations lower than a healthy young individual of the same 
sex, they are determined to have sarcopenia. Other methods 
include the ratio of limb lean mass (ALM) to BMI as 
proposed by FNIH (44), and the ratio of hand grip to BMI, 
which combined are considered the current “best practices” 
to define low muscle mass in the elderly. Therefore, BMI 
plays an important role in sarcopenia diagnosis as a decrease 
of skeletal muscle mass due to sarcopenia will lead to a 
decrease of body weight and therefore a decrease of BMI. 
Lower BMI levels are often accompanied by decreased 
muscle cell volume, decreased cell number, and atrophy, 
which decreases muscle mass and muscle strength in patients 
with muscle attenuation syndrome. Studies have found that 
a low BMI, low physical activity, and poor nutritional status 
are all risk factors for sarcopenia, and a multivariate logistic 
regression found that low BMI had predictive significance 

for sarcopenia (50-52). Graf et al. (53) found that the risk 
of low muscle mass, as measured by BIA, increased when 
BMI fell to <18.5 kg/m2. Landi et al. (54) found that elderly 
individuals with a BMI >21.0 kg/m2 had a lower risk of 
sarcopenia than elderly individuals with a BMI <21.0 kg/m2 
(OR 0.76; 95% CI: 0.64–0.90). Another study of 285 elderly 
people found that BMI was associated with sarcopenia when 
below 22 kg/m2 (OR 5.973; 95% CI: 2.932–12.165) (55). 
Therefore, we consider BMI as a predictor of sarcopenia. If 
such studies were extended to all regions and ethnic groups, 
suitable BMI cut-off points for different ethnic groups in 
different regions could be obtained and used as an initial 
screening condition in epidemiological investigations.

The measurement method of BMI is simple and easy 
to implement, which makes it convenient to identify and 
discover possible sarcopenia populations. This would 
achieve the goals of early detection, diagnosis, and 
treatment and improve the quality of life and physical 
function of elderly patients with sarcopenia. The incidence 
of sarcopenia and SO shows a rejuvenation trend (56). The 
ratio of hand grip to BMI can also be used to predict the 
presence of SO in children, and because it is cheap and 
fast, it is especially suitable for community epidemiological 
investigations that can affect paediatric health interventions. 
BMI can also be combined with age to establish a prediction 
model for screening of sarcopenia. Although it has been 
proven that such prediction models have good accuracy, 
further research is still needed to evaluate their specificity 
and sensitivity (57). BMI can be conveniently used for the 
preliminary prediction of patients with sarcopenia, which is 
beneficial to the intervention and control of sarcopenia in 
the elderly and has a certain reference value for preliminary 
judgements of whether an individual is suffering from 
sarcopenia.

Ultrasound (US)

The use of ultrasound technology has gradually extended 
from cardiovascular disease to musculoskeletal diseases 
including sarcopenia (58). A systematic review showed that 
US was a reliable and effective tool to evaluate the muscle 
size of the elderly and a feasible method to predict lean 
body weight (59). Muscle thickness, as measured by US, 
has a good correlation with muscle volume as measured by 
DXA, which is the gold standard of measurement for muscle 
volume (60). A study based on US also found that the feather 
angle of the medial and lateral head of the gastrocnemius 
was related to lower limb function in women (61).
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Compared with systemic muscle changes, local muscle 
changes can improve the diagnosis of sarcopenia in the 
elderly. Muscle mass, which is defined as muscle strength 
per unit cross-sectional area of muscle, is determined by 
the percentage of contractile tissue in the whole muscle. 
The more contractile tissue there is, the greater the muscle 
strength per unit area there is that can be sustained, which 
is closely related to muscle function (61). Rech et al. (62) 
found that echo intensity measured by US could reveal 
information about lipid droplet infiltration and fibrosis 
and that the quality of the muscle could be judged by this 
information. Muscle thickness as measured by US has been 
identified as a factor related to low skeletal muscle mass, 
and the relationship between muscle thickness of various 
parts of the body and low muscle mass or sarcopenia is 
becoming a heavily researched subject. If the gastrocnemius 
muscle thickness is less than 1.5 cm, the muscle quality can 
be considered low (63), while thigh muscle thickness less 
than 3.6 cm for men and 3.4 cm for women is considered a 
critical value of muscle loss (64). The critical point of rectus 
femoris muscle (RFM) thickness is 0.7 cm for women and 
0.9 cm for men (65). Therefore, the correlation between 
muscle thickness and sarcopenia in different parts of people 
of different ages and genders can be further studied in the 
future, and then, a complete diagnostic cut point can be 
established. Although there are limitations to the use of US 
in large-scale epidemiological and community surveys, it 
can be used as the main screening method for patients with 
sarcopenia in hospitals, and US screening can also be used 
to track the prognosis of related diseases associated with 
sarcopenia.

In addition, the relationship between sarcopenia 
and handgrip decrease (33), dysphagia (sarcopenic  
dysphagia) (66), has been determined and is worth using a 
specific approach in clinical practice.

Early intervention in possible sarcopenia 
population

Early intervention methods of individuals at high risk for 
sarcopenia include health education, exercise intervention, 
nutrition strategy, and Electro-Myo-Stimulation (EMS).

Health education

The incidence of sarcopenia is high in the elderly 
population. It is expected that by 2050, the prevalence of 
sarcopenia in the elderly in China will exceed 500 million, 

and sarcopenia can interact with chronic diseases such as 
cardiovascular disease, COPD, diabetes, osteoporosis, and 
other psychological diseases (4,27). Sarcopenia will also be 
an important health problem for the elderly in the future. 
After screening out possible sarcopenia population through 
the above early screening methods, health education should 
be conducted to inform them of the severe situation of 
sarcopenia to ensure that they can scientifically understand 
the serious harm of sarcopenia through both chronic 
diseases (associated with the elderly) and quality of life and 
thus take positive countermeasures (67). Presently, there is 
no standard treatment scheme for sarcopenia at home and 
abroad, but appropriate coping strategies can be selected 
according to specific conditions of possible sarcopenia that 
can prevent and reverse its development.

Exercise intervention

Exercise is not only a treatment for sarcopenia but 
also a preventive measure. Moreover, compared with 
other intervention methods, physical exercise plays the 
most active role in the management and intervention 
of sarcopenia and its adverse health consequences (68). 
A prospective cohort study suggested that the regular 
occurrence of 30 or more minutes of moderate to intense 
physical activity per day might be helpful to reduce 
the risk of severe sarcopenia and SO (69). The LIFE 
study showed that the probability of serious falls in the 
70- to 89-year-old demographic could be significantly 
reduced using structured moderate-intensity training for 
approximately 2 years (70). The study also found that the 
rate of serious dyskinesia in the elderly was significantly 
reduced after training. Both aerobic exercise and resistance 
training can reduce the decline in muscle mass and muscle 
strength with age. Aerobic exercise is also an important 
strategy to improve the aerobic capacity of muscles in the 
elderly by initiating mitochondrial adaptation, enhancing 
cardiovascular function (such as increasing stroke volume), 
and increasing the capillary density of muscle tissue (71). 
High-intensity resistance training can effectively promote 
an increase in muscle strength and the quality of life of the 
elderly and promote skeletal muscle changes, many of which 
may help prevent or reverse sarcopenia. High-intensity 
resistance training is one of the best non-drug intervention 
methods for the clinical intervention of sarcopenia and has 
a good synergistic effect with aerobic exercise (72,73). A 
systematic review showed that exercise intervention could 
significantly improve strength, balance, and muscle quality, 
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but there was a large inter-patient variation in the results 
due to the heterogeneity of the exercise mode, duration, 
and intensity (74). Exercise interventions may play a role 
in improving muscle mass, muscle strength, and walking 
speed in three months of intervention (75). Therefore, it 
is necessary to adopt corresponding exercise strategies for 
different people with sarcopenia to improve the results of 
exercise intervention. At present, individualized exercise 
prescription therapy has become widely utilized, but there 
is currently no exercise prescription for possible sarcopenia. 
If exercise prescription therapy can be applied to the clinical 
intervention of sarcopenia, then it will guide possible 
sarcopenia populations. Purposeful, planned, and scientific 
exercise can be crucial in the prevention and treatment of 
sarcopenia.

Recently, studies confirmed that sarcopenia caused by 
ageing does not progress at the same speed in all regions of 
the body, e.g., the decrease in the speed of the muscles of 
the lower limbs is faster than that of the upper limbs (76).  
Sometimes the muscle mass of the upper limbs of the 
elderly will even increase due to compensation (77). 
Therefore, the analysis of muscle changes in different parts 
of the body not only helps in diagnosing possible sarcopenia 
but also in devising a targeted plan for precisely exercising 
local muscles and improving local muscle function.

Nutrition strategy

The possible sarcopenia population should give priority to 
high-protein (whey protein or animal protein), nutrient-
rich, and energy-rich semi-fluid and fluid foods and 
supplement vitamin D and omega-3 polyunsaturated 
fatty acids (n-3 PUFAs) at appropriate amounts. This 
population should also increase or reduce their intake as 
needed to maintain their nutrition and water electrolyte 
balance and appropriately supplement minerals, such as 
magnesium, selenium, and calcium. This approach seems to 
help resist or prevent sarcopenia (78-80). In some studies, 
dietary interventions involving protein supplementation 
improved muscle function and/or strength, while other 
dietary methods were less effective (81). Therefore, the 
preventive effects of a diet rich in protein and conforming 
to conventional dietary habits on sarcopenia deserve 
more attention. Adequate protein intake can also increase 
muscle quality and some muscle functions. Currently, 
the minimum protein intake required to maintain muscle 
quality in the elderly is estimated to at 0.8 g/kg/day, and 
muscle quality is improved when the daily protein intake 

is 1.0–1.2 g/kg (68,82). Among nutrients in the human 
diet, amino acids can directly trigger the synthesis of 
muscle proteins, especially leucine. Leucine-rich essential 
amino acids help overcome the anabolic resistance of the 
elderly and effectively stimulates the synthesis of muscle  
proteins (83). A clinical meta-study on the therapeutic 
significance of diet and exercise for sarcopenia showed 
that the synthesis of skeletal muscle protein in the elderly 
increased and muscle function improved after eating 
leucine-rich food (84). Moreover, the leucine metabolite 
β-hydroxy-β-methyl butyrate (HMB) has also proven 
effective in treating muscle atrophy, increasing muscle cell 
production, reducing muscle cell apoptosis, and shows a 
positive effect on muscle protein turnover (85). For possible 
sarcopenia population, nutritional supplementation can not 
only delay or prevent the development of sarcopenia but 
also further improve the health status of individuals.

Presently, vitamin D is also considered a basic treatment 
for sarcopenia (86,87). Hirani et al. found that serum 
concentrations of vitamins 1,25D and 25D lower than 
baseline levels were independently related to the incidence 
of sarcopenia in the following 5 years, and maintaining 
adequate levels of vitamin D reduced the incidence of 
muscular dystrophy in elderly men (88). The latest evidence 
shows that supplementation of 800–1,000 international 
units of vitamin D per day, especially when vitamin 
D content is low, and taking approximately 3 g of n-3 
PUFAs per day may be beneficial to body function, muscle 
quality, and strength (89,90). In addition, the combined 
supplementation of protein, leucine, vitamin D, and n-3 
PUFAs may bring more benefits and may represent a 
nutritional intervention strategy to prevent sarcopenia. 
Although exercise can stimulate decomposition in muscle 
proteins, under a reasonable diet, the increase in the net 
balance of protein decomposition and synthesis after 
exercise will lead to an increase of muscle protein and 
muscle hypertrophy and can also continuously improve the 
strength of lower limb muscles (81,91). Therefore, nutrition 
strategy and exercise strategy are the main synthetic stimuli 
that lead to muscle protein synthesis (92). A meta-analysis 
showed that the combination of exercise and nutrition 
intervention within three months may have a positive effect 
on improving walking speed (75). A promising strategy to 
prevent or delay the onset of sarcopenia may be to optimize 
the potential of muscle protein synthesis by taking an 
appropriate combination of supplements and engaging in 
physical exercise. Future studies with larger sample sizes 
should verify this theory.
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EMS

Although exercise is the cornerstone of intervention for 
sarcopenia, nutrition strategy alone is not enough for people 
with disabilities or diseases that prevent them from engaging 
in any exercise or reaching the recommended exercise dose 
to affect strength or muscle quality. Therefore, EMS may 
be a feasible choice to increase muscle quality, save time, 
and preserve physical strength with minimal damage to the 
joints (93-95). The most common and scientifically verified 
form of EMS relies on bipolar, low frequency (50–100 Hz)  
myoelectric stimulation with medium pulse widths  
(300–400 μs). For 20 minutes per week, up to 10 regions 
or 14 muscle groups can be activated and up to 2,800 cm2 
of different regions can be simultaneously activated; in 
addition, the intensity of each region can be independently 
selected (96). EMS has been recognized as an effective 
alternative exercise technology, which can significantly 
affect muscle and fat mass, improve sarcopenia and SO in 
the elderly over 70 years old, and shows a high compliance 
rate (97). Most EMS research shows that the lean body 
weight and fat mass of the elderly have a significant increase 
after EMS. Moreover, due to its high time efficiency and 
user-friendliness, EMS may be the best intervention choice 
to replace exercise strategies, and it is an effective and safe 
method to prevent cardiovascular metabolic risk factors and 
diseases in elderly women who are unable or unwilling to 
exercise regularly (98). For some people, the application of 
EMS is an alternative to exercise intervention.

A systematic review of randomized clinical trials showed 
that EMS could be an effective and safe solution for 
sarcopenia in terms of muscle mass, size, and performance, 
fat distribution, and strength parameters both locally and 
globally. EMS should be considered for use in elderly patients 
with sarcopenia in addition to other possible methods (99). 
However, there is still controversy over the effect of the 
combination of nutritional intervention and EMS. Some 
studies found a synergistic effect when EMS was used in 
combination with moderate-to-high doses of whey protein 
supplements (100,101), while others found that protein-rich 
supplements did not increase the effect of EMS (98). With 
the rapid development of technology, EMS has very wide 
prospects for application and can be used as a combined 
intervention method in sports and nutrition intervention.

Conclusions

In summary, sarcopenia is likely to attract more attention 

as problems of the population ageing intensify. Early 
screening and intervention for sarcopenia can greatly reduce 
expenditures on national public health. The accuracy of 
early screening for sarcopenia should be tested, and more 
research should focus on exploring simple, accurate, and 
fast methods to achieve early screening for sarcopenia. 
It is especially important to apply effective combined 
intervention measures to possible sarcopenia to reduce its 
adverse consequences and the extent of harm.
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