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The impact of chronic diseases 
and lifestyle on sarcopenia risk in 
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Background: Sarcopenia, characterized by the gradual decline of muscle mass 
and strength, seriously affects the health and mobility of older adults. The 
purpose of this study is to investigate the risk factors for sarcopenia, particularly 
the relationship between chronic diseases and lifestyle factors in individuals 
aged 60 and over.

Methods: This study used data from the Longitudinal Study on Health 
and Retirement in China (CHARLS) collected in 2011 and 2015. All eligible 
participants were classified according to the standards established by the Asian 
Sarcopenia Working Group in 2019. The evaluation of sarcopenia was based on 
a comprehensive score across five dimensions: strength, assistance in walking, 
rise from a chair, climb stairs, and falls. A multivariate logistic regression model 
was employed to explore the risk factors for sarcopenia.

Results: The risk of sarcopenia is significantly influenced by multiple factors. 
Key findings include the association between past drinking and an increased 
risk of sarcopenia (HR = 2.198, 95% CI: 1.072–4.560, p < 0.05), indicating that 
individuals with a history of drinking have more than twice the risk of sarcopenia 
compared to non-drinkers. Chronic diseases such as stroke were also associated 
with a significantly elevated risk (HR = 3.137, 95% CI: 1.128–8.721, p < 0.05). 
Conversely, participation in social activities significantly reduced the risk of 
sarcopenia (HR = 0.482, 95% CI: 0.265–0.876, p < 0.05). A three-piece spline 
regression model revealed a nonlinear relationship between physical activity 
and the risk of sarcopenia, characterized by an initial decline in risk followed by 
an increase as physical activity levels rose. Moderate-intensity physical activity 
reduced the risk of sarcopenia by approximately 35% (HR ≈ 0.65). However, 
high-intensity physical activity led to a rebound in risk, increasing the likelihood 
of sarcopenia relative to moderate activity. Similarly, adequate sleep duration 
was associated with a reduced risk of sarcopenia, whereas excessive sleep 
counteracted this benefit.

Conclusion: The findings underscore the critical role of lifestyle modifications 
and balanced physical activity in mitigating the risk of sarcopenia among older 
adults. Implementing targeted interventions for high-risk groups is essential to 
reduce the incidence of sarcopenia.
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1 Introduction

Sarcopenia is a progressive and pervasive skeletal muscle disease, 
which is associated with an increased risk of physical disability, 
decreased quality of life, and mortality in older adults (1). It is marked 
by declines in muscle mass, strength, and physical function, with its 
prevalence increasing significantly with age (2). This condition has 
become a major public health problem due to its direct impact on the 
functional independence of older adults (3).

Recently, various risk factors for sarcopenia have been identified, 
including age, gender, lifestyle, and the presence of comorbidities (4–6). 
Demographic and social factors, such as age, gender, education level, 
lifestyle, and health status, have also been found to affect the risk of 
sarcopenia (7–10). Habits such as smoking, drinking, and participation 
in social activities, for example, have been shown to play a role in 
altering muscle strength and physical function in older adults (11, 12). 
The risk is further exacerbated by chronic diseases, including heart and 
Pulmonary diseases (13, 14). In China, where the population is rapidly 
aging, sarcopenia has emerged as a major health issue (15, 16).

In recent years, significant progress has been made in sarcopenia 
research, particularly in regions such as Europe. These studies have 
explored the prevalence trends, risk factors, and intervention strategies 
for sarcopenia, guided by standardized diagnostic criteria (1). 
However, their findings are challenging to directly apply to China, a 
country characterized by a vast population, rapid aging, and notable 
differences in socioeconomic structures, lifestyles, nutritional patterns, 
and chronic disease burdens. The unique context of the Chinese older 
adult population profoundly influences sarcopenia risk and 
mechanisms. For instance, older adults in rural areas may face higher 
risks of sarcopenia due to lower economic levels and insufficient 
nutritional intake, while urban older adult individuals may be more 
vulnerable to sedentary behavior and social isolation (17–19). 
Moreover, the high prevalence of chronic diseases such as diabetes, 
cardiovascular diseases, and liver diseases in China may involve 
complex interactions with sarcopenia, which remain underexplored 
in current research (20–25).

To address these gaps, this study utilizes data from the China 
Health and Retirement Longitudinal Study (CHARLS) to 
systematically examine the prevalence of sarcopenia and its major 
influencing factors among the Chinese older adult population. 
CHARLS is a nationally representative longitudinal survey that 
includes a diverse sample of urban and rural residents across China, 
with detailed data on socioeconomic status, chronic disease profiles, 
physical activity, and social participation. By leveraging these data, 
this study investigates how chronic diseases, lifestyle factors, and 
social engagement influence sarcopenia risk. The findings aim to 
provide a robust scientific foundation for developing prevention and 
intervention strategies tailored to the specific socioeconomic and 
demographic context of China, thereby addressing the global 
knowledge gaps on sarcopenia in Chinese populations.

2 Methods

2.1 Study design and data source

The purpose of this study is to investigate the relationship between 
chronic diseases, lifestyle factors, and the risk of sarcopenia in the 

older adult population. To ensure data quality and the reliability of the 
research results, data from the CHARLS were used. The CHARLS 
project is designed to collect high-quality microdata from Chinese 
households and individuals aged 45 and above, with the aim of 
exploring issues related to population aging in China and promoting 
interdisciplinary research (16). The national baseline survey of 
CHARLS was launched in 2011, based on a multi-stage probability 
sampling method using proportional probability (PPS) sampling. The 
sample included 450 villages, 150 counties, and 28 provinces, involving 
more than 17,000 individuals and approximately 10,000 families. 
Thereafter, CHARLS conducted follow-up surveys every 2 to 3 years. 
To date, four rounds of national baseline survey data have been 
released, including the baseline survey in 2011 (the first wave), the first 
follow-up survey in 2013 (the second wave), the second follow-up 
survey in 2015 (the third wave), and the third follow-up survey in 
2018 (the fourth wave). In this study, respondents aged 60 and above 
were selected to investigate the relationship between sarcopenia and 
cognitive function in the older adult. The CHARLS project was 
approved by the Peking University Biomedical Ethics Review 
Committee, and all participants were required to sign informed 
consent forms. Relevant data can be accessed through the website.1

This study utilized data from the 2011 and 2015 waves of the 
CHARLS. The inclusion criteria were as follows: (1) individuals aged 
60 years or older in the 2011 and 2015 datasets; and (2) availability of 
data necessary for sarcopenia assessment. Exclusion criteria included: 
(1) missing data on sarcopenia status; (2) missing information on 
physical activity; (3) missing data on sleeptime; (4) age below 60 years; 
and (5) missing data on covariates. The 2011 dataset comprised 13,562 
respondents, and the 2015 dataset included 5,610 respondents. After 
excluding individuals younger than 60 years and those with missing 
data, a final sample of 7,841 participants was retained for analysis. 
Figure 1 illustrates the detailed sample selection process.

2.2 Measurement of sarcopenia

The assessment of sarcopenia was based on a comprehensive 
scoring system covering five dimensions: strength, assistance in 
walking, rise from a chair, climb stairs, and falls. Strength (2 points): 
Difficulty in lifting/carrying approximately 4.5 kg. 0 points = no 
difficulty, 1 point = some difficulty (attempted but unable to complete 
the task), 2 points = great difficulty, unable to complete (unable to 
measure due to health reasons). Assistance in walking (2 points): 
Difficulty in walking across a room. 0 points = no difficulty, 1 
point = some difficulty (uses a walking aid or cane), 2 points = great 
difficulty, requires assistance, unable to complete (uses a manual or 
electric wheelchair). Rise from a chair (2 points): Difficulty in standing 
up from a bed or chair. 0 points = no difficulty, 1 point = some 
difficulty (unable to stand up five times), 2 points = great difficulty, 
unable to complete without assistance (unable to stand up). Climb 
stairs (2 points): Difficulty in climbing 10 steps. 0 points = no 
difficulty, 1 point = some difficulty, 2 points = great difficulty, unable 
to complete. Falls (2 points): Number of falls in the past year. 0 
points = 0 falls, 1 point = 1–3 falls, 2 points = 4 or more falls. Each 

1 http://charls.pku.edu.cn/index.htm
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dimension was scored from 0 to 2, with a total score ranging from 0 
to 10. According to the SARC-F scale, individuals with a total 
score ≥ 4 were defined as sarcopenia cases (1, 26).

2.3 Potential covariates

We considered socio-demographic characteristics and health-
related factors based on existing knowledge. Socio-demographic 
characteristics included age, family size, family expenditure, family 
income, gender, education level (primary school and below, junior 
high school, senior high school and above), marital status (married, 

divorced, widowed, separated, and unmarried), region (eastern 
region, Central region, and western region), residence area (rural and 
urban), and medical insurance. The health-related factors included 
smoking, drinking, health status, social activities, dyslipidemia, and 
chronic diseases (Pulmonary disease, liver disease, heart disease, 
stroke, kidney disease, arthritis, and asthma).

2.4 Measurement of physical activity

Participants were asked to recall and report the time spent on 
various types of physical activities (METs) during the past week. Based 

FIGURE 1

Flowchart of the sample selection process.
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on the standards of the International Physical Activity Questionnaire-
Short Form (IPAQ-SF), daily physical activity duration of the 
respondents was divided into five levels: 0 min, 10–29 min, 
30–119 min, 120–239 min, and ≥ 240 min, and the median of each 
category was used for calculation. Second, physical activity types were 
classified into high-intensity (e.g., hiking, running, farming), 
moderate-intensity (e.g., brisk walking, tai chi), and low-intensity 
(e.g., casual walking). The assigned metabolic equivalent values for 
high, moderate, and low intensity were 8.0, 4.0, and 3.3, respectively. 
The METs score was calculated as the product of the intensity 
coefficient, the number of days, and the duration (in minutes) of each 
physical activity.

2.5 Measurement of sleeptime

Sleeptime was defined based on the response to the CHARLS: “On 
average, how many hours of actual sleep do you get at night during the 
past month?” The data collected from this question were used to 
determine the participants’ self-reported average nightly sleeptime.

2.6 Statistical analysis

First of all, descriptive statistical analysis was carried out to check 
the basic characteristics of the samples, and sarcopenia cases were 
compared with non-sarcopenia cases in terms of age, gender, 
education level, marital status, residence, family income, smoking and 
drinking habits, chronic diseases, and other variables. Then, 
multivariate regression analysis was used to evaluate the relationship 
between different factors and the risk of sarcopenia. The results were 
expressed as hazard ratios (HR) with 95% confidence intervals (CI), 
showing the relative risk of sarcopenia associated with various factors. 
Furthermore, the dose–response relationship between sarcopenia and 
physical activity or sleep duration was analyzed using a cubic spline 
model, revealing the nonlinear relationship between these behavioral 
factors and the risk of sarcopenia. All statistical analyses were 
conducted using stata 16.0, with the significance level set at 0.05.

3 Results

3.1 Basic characteristics analysis

From the analysis in Tables 1, 2, significant differences in several 
key variables were observed between sarcopenia cases and 
non-sarcopenia cases. In terms of age, the average age of sarcopenia 
cases was 72.66 years, significantly higher than the 67.81 years for 
non-sarcopenia cases (p < 0.001). Regarding gender, the proportion 
of women in the sarcopenia group was higher (67.57%) than in the 
non-sarcopenia group (48.54%) (p < 0.001). Compared to women, the 
risk of sarcopenia in men was significantly lower (HR = 0.597, 95% 
CI: 0.336–1.061). In terms of education level, 87.26% of sarcopenia 
cases had a primary school education and below, significantly higher 
than the 79.06% in non-sarcopenia cases (p = 0.005). With regard to 
lifestyle, 65.64% of sarcopenia patients had never smoking, compared 
with 55.88% of non-sarcopenia patients (p < 0.001). The risk of 
sarcopenia was significantly increased among past drinking 

(HR = 2.198, 95% CI: 1.072–4.560), while no significant change in risk 
was observed among current drinking (HR = 1.160, 95% CI: 0.605–
2.223). The results were consistent with the harmful effects of excessive 
drinking and the potential benefits of moderate drinking. Regarding 
health status, 70.66% of sarcopenia cases reported poor health, much 
higher than the 32.27% of non-sarcopenia cases (p < 0.001). 
Additionally, the proportions of individuals with Pulmonary disease, 
heart disease, and arthritis were significantly higher in the sarcopenia 
group than in the non-sarcopenia group, at 21.62% (p < 0.001), 
21.62% (p = 0.004), and 48.65% (p < 0.001), respectively. In terms of 
social activities, 71.81% of sarcopenia cases did not participate in 
social activities, significantly higher than the 49.75% in non-sarcopenia 
cases (p < 0.001).

As shown in Supplementary Table  1, to assess potential 
multicollinearity among the explanatory and control variables, 
variance inflation factor (VIF) values were calculated. 
Supplementary Table 1 presents the VIF values for all variables. The 
maximum and average VIF values were 1.91 and 1.18, respectively, 
both of which are well below the commonly accepted threshold of 10. 
Therefore, it can be concluded that multicollinearity does not pose a 
concern in this study.

To address potential sample selection bias in this study, propensity 
score matching (PSM) was applied. Samples with chronic diseases 
were designated as the treatment group, while those without chronic 
diseases were assigned to the control group. Nearest-neighbor 
matching was performed to pair the treatment and control groups. As 
shown in Supplementary Table 2, the covariate balance tests before 
and after matching indicate that the absolute values of most covariate 
t-statistics significantly decreased post-matching, reflecting minimal 
differences in covariates between the two groups. Additionally, the 
post-matching bias rates further confirm that the differences between 
the treatment and control groups were substantially reduced.

3.2 Dose–response relationship (cubic 
spline model)

3.2.1 Sarcopenia and physical activity
From the Figure  2, the cubic spline model illustrating the 

association between physical activity and the risk of sarcopenia reveals 
a non-linear relationship, rather than a monotonic increase or 
decrease. When the metabolic equivalent of task ranges from 1 to 10, 
an increase in METs is associated with a decreasing risk of sarcopenia. 
However, when METs exceed 10, the risk of sarcopenia begins to 
increase with further increases in METs. The HR for sarcopenia 
demonstrates a trend of initially decreasing and then increasing as 
METs rise. Moderate-intensity physical activity reduced the risk of 
sarcopenia by approximately 35% (HR ≈ 0.65). However, high-
intensity physical activity led to a rebound in risk, increasing the 
likelihood of sarcopenia relative to moderate activity. This finding 
suggests that engaging in moderate physical activity helps reduce the 
risk of sarcopenia among older adults, whereas excessive physical 
activity may elevate the risk.

3.2.2 Sarcopenia and sleeptime
As shown in Figure  3, sleep durations between 1 and 7 h are 

associated with a decreasing risk of sarcopenia as duration increases. 
However, when sleep duration exceeds 7 h, the risk of sarcopenia 
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TABLE 1 Analysis of basic characteristics.

Category Subcategory Total (n = 7,841) Non-sarcopenia 
(n = 7,582)

Sarcopenia 
(n = 259)

p-value

Age (years, M ± SD) – 67.970 ± 6.602 67.809 ± 6.496 72.660 ± 7.861 <0.001

Family size M ± SD – 3.084 ± 1.821 3.080 ± 1.818 3.201 ± 1.910 0.292

Family expenditure M ± SD – 9.432 ± 1.387 9.439 ± 1.382 9.219 ± 1.502 0.012

Family income M ± SD – 7.700 ± 3.353 7.719 ± 3.349 7.133 ± 3.433 0.006

Gender
Female 3,855 (49.16) 3,680 (48.54) 175 (67.57)

<0.001
Male 3,986 (50.84) 3,902 (51.46) 84 (32.43)

Education level

Primary school and below 6,220 (79.33) 5,994 (79.06) 226 (87.26)

0.005Junior high school 1,027 (13.10) 1,008 (13.29) 19 (7.34)

Senior high school and above 594 (7.58) 580 (7.65) 14 (5.41)

Marital status

Divorced/widowed/separated/

unmarried
1,603 (20.44) 1,521 (20.06) 82 (31.66)

<0.001

Married 6,238 (79.56) 6,061 (79.94) 177 (68.34)

Region

Eastern region 2,623 (33.45) 2,545 (33.57) 78 (30.12)

0.378Central region 2,883 (36.77) 2,788 (36.77) 95 (36.68)

Western region 2,335 (29.78) 2,249 (29.66) 86 (33.20)

Residence area
Rural 4,713 (60.11) 4,538 (59.85) 175 (67.57)

0.013
Urban 3,128 (39.89) 3,044 (40.15) 84 (32.43)

Medical insurance
No 640 (8.16) 617 (8.14) 23 (8.88)

0.668
Yes 7,201 (91.84) 6,965 (91.86) 236 (91.12)

Smoking

Never 4,407 (56.20) 4,237 (55.88) 170 (65.64)

<0.001Past smoking 1,033 (13.17) 990 (13.06) 43 (16.60)

Current smoking 2,401 (30.62) 2,355 (31.06) 46 (17.76)

Drinking

Never 4,432 (56.52) 4,267 (56.28) 165 (63.71)

<0.001Past drinking 966 (12.32) 921 (12.15) 45 (17.37)

Current drinking 2,443 (31.16) 2,394 (31.57) 49 (18.92)

Health status

Poor 2,630 (33.54) 2,447 (32.27) 183 (70.66)

<0.001

Fair 3,684 (46.98) 3,618 (47.72) 66 (25.48)

Good 1,032 (13.16) 1,027 (13.55) 5 (25.48)

Very good 475 (6.06) 470 (6.20) 5 (25.48)

Excellent 20 (0.26) 20 (0.26) 0 (0.00)

Social activities
Not participated 3,958 (50.48) 3,772 (49.75) 186 (71.81)

<0.001
Participated 3,883 (49.52) 3,810 (50.25) 73 (28.19)

Dyslipidemia
No 7,039 (89.77) 6,814 (89.87) 225 (86.87)

0.117
Yes 802 (10.23) 768 (10.13) 34 (13.13)

Pulmonary disease
No 6,796 (86.67) 6,593 (86.96) 203 (78.38)

<0.001
Yes 1,045 (13.33) 989 (13.04) 56 (21.62)

Liver disease
No 7,517 (95.87) 7,272 (95.91) 245 (94.59)

0.295
Yes 324 (4.13) 310 (4.09) 14 (5.41)

Heart disease
No 6,638 (84.66) 6,435 (84.87) 203 (78.38)

0.004
Yes 1,203 (15.34) 1,147 (15.13) 56 (21.62)

Stroke
No 7,593 (96.84) 7,371 (97.22) 222 (85.71)

<0.001
Yes 248 (3.16) 211 (2.78) 37 (14.29)

Kidney disease
No 7,328 (93.46) 7,085 (93.45) 243 (93.82)

0.809
Yes 513 (6.54) 497 (6.55) 16 (6.18)

(Continued)
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TABLE 2 Risk of dermatomyositis incidence by different classifications.

Category Subcategory HR 95%CI

Gender
Female 1 Reference

Male 0.597 0.336–1.061

Education level

Primary school and below 1 Reference

Junior high school 1.286 0.599–2.762

Senior high school and above 1.118 0.398–3.136

Marital status

Divorced/widowed/separated/

unmarried
1 Reference

Married 0.570 0.310–1.046

Region

Eastern region 1 Reference

Central region 0.724 0.368–1.424

Western region 0.894 0.454–1.759

Residence area
Rural 1 Reference

Urban 0.726 0.400–1.320

Medical 

insurance

No 1 Reference

Yes 0.535 0.240–1.191

Smoking

Never 1 Reference

Past smoking 1.470 0.717–3.017

Current smoking 0.621 0.303–1.275

Drinking

Never 1 Reference

Past drinking 2.198 1.072–4.560

Current drinking 1.160 0.605–2.223

Social activities
Not participated 1 Reference

Participated 0.482 0.265–0.876

Dyslipidemia
No 1 Reference

Yes 1.011 0.401–2.551

Pulmonary 

disease

No 1 Reference

Yes 1.499 0.727–3.088

Liver disease
No 1 Reference

Yes 2.631 1.043–6.635

Heart disease
No 1 Reference

Yes 1.812 0.945–3.476

Stroke
No 1 Reference

Yes 3.137 1.128–8.721

Arthritis
No 1 Reference

Yes 1.722 0.983–3.014

Asthma
No 1 Reference

Yes 1.286 0.400–4.135

begins to rise with further increases. The HR for sarcopenia exhibits 
a trend of initially decreasing and subsequently increasing with longer 
sleep durations. These findings suggest that adequate sleep duration 
benefits older adults by reducing the risk of sarcopenia, whereas 
excessive sleep duration may increase the risk.

4 Discussion

With increasing age, the incidence of sarcopenia shows a 
significant upward trend worldwide. There are considerable 
differences in the prevalence of sarcopenia across different countries 
and regions. According to European research data, the prevalence of 
sarcopenia is generally higher, which is related to the earlier aging of 
society in these regions. The prevalence of sarcopenia in individuals 
over 65 years old ranges from about 11 to 50%, and this variation is 
closely related to the study population, diagnostic criteria, and 
lifestyle habits. In North America, it is reported that the incidence of 
sarcopenia in similar age groups ranges from 13 to 24% (27). 
However, due to the rapid aging of the population, sarcopenia is a 
more serious problem in Asian countries. The prevalence of 
sarcopenia among older adults over 65 years old in Japan is 18.1% (6, 
28). One study in South Korea showed that the prevalence rates 
among men and women were 15.4 and 22.1%, respectively (29). 
Research based on data from the CHARLS shows that the prevalence 
of sarcopenia among older adults aged 60 and over in China is 3.30%. 
The data indicate that the prevalence of sarcopenia in China is 
relatively low compared with Western countries. However, because 
of China’s large population, the actual number of sarcopenia patients 
may far exceed that of other countries. This difference may be related 
to factors such as traditional Chinese diets, levels of physical activity, 
and healthy lifestyle habits (5).

As people age, muscle mass and strength gradually decline, 
which is one of the core characteristics of sarcopenia. Several 
studies show that muscle mass decreases by about 8% every ten 
years after the age of 40, and this rate accelerates to about 15% 
every ten years after the age of 60 (5). The underlying causes of 
this process include the decline in neuromuscular function, 
decreased muscle protein synthesis, and the accumulation of 
chronic inflammation (30). Among older adults, declining 
hormone levels, such as growth hormone and testosterone, are 
also considered major factors that accelerate muscle loss (31).

Chronic diseases are key factors that accelerate muscle loss, 
especially in patients with heart disease and chronic obstructive 
pulmonary disease (COPD). Chronic inflammatory states and 
metabolic disorders typically promote muscle tissue catabolism 
and further aggravate the onset of sarcopenia (13, 32, 33). In 
addition, individuals with liver disease and stroke have a 

TABLE 1 (Continued)

Category Subcategory Total (n = 7,841) Non-sarcopenia 
(n = 7,582)

Sarcopenia 
(n = 259)

p-value

Arthritis
No 5,005 (63.83) 4,872 (64.26) 133 (51.35)

<0.001
Yes 2,836 (36.17) 2,710 (35.74) 126 (48.65)

Asthma
No 7,455 (95.08) 7,218 (95.20) 237 (91.51)

0.007
Yes 386 (4.92) 364 (4.80) 22 (8.49)
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significantly higher risk of sarcopenia than healthy individuals. 
The liver plays a key role in protein metabolism, detoxification, 
and energy storage, which makes liver disease closely related to 
sarcopenia. Liver disease leads to malnutrition, decreased protein 
synthesis, and chronic inflammation, all of which can contribute 
to sarcopenia (34–37). Nishikawa et  al. conducted a study in 

Japan, demonstrating that systemic inflammation and impaired 
protein metabolism accelerate muscle wasting, leading to a high 
prevalence of sarcopenia in patients with liver disease (33). 
Similarly, Fülster et  al. reported a significant prevalence of 
sarcopenia in patients with chronic heart failure, primarily driven 
by reduced physical activity and increased systemic catabolism 

FIGURE 2

Trivariate spline model of the association between physical activity and dermatomyositis.

FIGURE 3

Trivariate spline model of the association between sleeptime and dermatomyositis.
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(38). These findings align with our study, further confirming that 
chronic diseases markedly increase the risk of developing  
sarcopenia.

Sarcopenia and chronic diseases have a bidirectional 
relationship, mutually influencing each other (39). Yu et  al. 
demonstrated that sarcopenia significantly increases the risk of 
disease progression in patients with chronic liver disease, leading 
to worse clinical outcomes (23, 40). Furthermore, Sepúlveda-
Loyola et al. reported that sarcopenia is strongly associated with 
a higher risk of chronic obstructive pulmonary disease (COPD), 
exacerbating patients’ overall health status (32). Similarly, 
Damluji et  al. highlighted that sarcopenia is closely linked to 
accelerated progression of cardiovascular diseases, increased 
mortality, higher fall incidence, and reduced quality of life, 
particularly in older adults (13). Collectively, these studies 
underscore the pivotal role of sarcopenia in driving the 
progression of chronic diseases.

Lifestyle factors play an important role in the pathogenesis 
and progression of sarcopenia. Proper physical activity helps 
maintain muscle mass, while both sedentary behavior and 
excessive activity increase the risk of sarcopenia. Studies have 
shown that moderate-intensity exercise, such as brisk walking 
or strength training, helps reduce the risk of sarcopenia, while 
excessive high-intensity exercise may lead to muscle injury, 
thereby increasing the risk (1, 5, 7, 41, 42). Additionally, the 
quality and duration of sleep are closely related to the occurrence 
of sarcopenia. Both insufficient and excessive sleep affect the 
endocrine system and inflammatory responses, accelerating 
muscle loss (9, 43–45). Furthermore, this study found that older 
adults who do not participate in social activities have a 
significantly higher risk of sarcopenia. Social isolation may 
exacerbate mental health problems, such as depression and 
anxiety, and further impact the physical activity levels and 
overall health of older adults (46, 47).

Although this study provides valuable insights into the 
prevalence and influencing factors of sarcopenia among older 
adults in China, it has some limitations. First, this study is based 
on samples of older adults primarily from specific areas, which 
may not fully reflect the situation of all older adults in the 
country, particularly those in remote or economically 
underdeveloped regions. Second, some lifestyle data (e.g., 
physical activity, smoking, and drinking) relied on self-reports 
from respondents, which carry the risk of recall bias and 
inaccurate reporting. This may lead to misclassification of some 
variables and affect the accuracy of the research. Third, some 
analyses are cross-sectional, making it difficult to determine 
causal relationships. The relationship among chronic diseases, 
lifestyle factors, and sarcopenia may be bidirectional, and this 
interaction cannot be fully captured by a cross-sectional design. 
Although this study adjusted for several potential confounders 
(e.g., age, gender, chronic diseases), other uncontrolled factors 
(such as genetic background and dietary patterns) may still 
influence the occurrence of sarcopenia. Moreover, this study 
used the SARC-F scale to evaluate sarcopenia. While this 
screening tool is highly practical, its sensitivity and specificity 
may be  insufficient, potentially missing early or mild cases 
of sarcopenia.

5 Conclusion

This study identified the main risk factors for sarcopenia in older 
adults, including age, chronic diseases (such as lung and heart 
diseases), lifestyle factors (such as physical activity and sleep), and 
social participation. The results suggest that preventing sarcopenia 
should focus on lifestyle adjustments, particularly moderate exercise 
and the management of chronic diseases. Large-scale longitudinal 
research is needed in the future to explore the long-term impact of 
various risk factors and to formulate personalized intervention 
measures aimed at improving the quality of life for older adults and 
reducing the health risks associated with sarcopenia.

Data availability statement

The datasets presented in this study can be  found in online 
repositories. The names of the repository/repositories and accession 
number(s) can be found at: https://charls.pku.edu.cn/en.

Ethics statement

The studies involving humans were approved by the Committee 
of Peking University. All participants provided written informed 
consent. All methods in this study adhered to relevant guidelines and 
regulations. Given the illiteracy of some participants, the investigator 
obtain informed consent by presenting and explaining its contents to 
them. Participants then provide their consent through handprints. The 
studies were conducted in accordance with the local legislation and 
institutional requirements. The participants provided their written 
informed consent to participate in this study.

Author contributions

W-xW: Writing – original draft, Writing – review & editing. Z-fM: 
Writing – original draft, Writing – review & editing. M-lC: Writing – 
review & editing. LM: Writing – original draft.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. The research 
reported in this publication was supported by the Project for 
Development and Implementation of Appropriate Medical and Health 
Technologies in Guangxi (S2021121). The funders had no role in the 
study design, data collection and analysis, decision to publish, or 
preparation of the paper.

Acknowledgments

We would like to express our gratitude to the members of the 
CHARLS project and every respondent for the time and effort they 
have dedicated to the CHARLS project.

https://doi.org/10.3389/fmed.2025.1500915
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://charls.pku.edu.cn/en


Wei et al. 10.3389/fmed.2025.1500915

Frontiers in Medicine 09 frontiersin.org

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 

organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fmed.2025.1500915/
full#supplementary-material

References
 1. Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyère O, Cederholm T, et al. 

Sarcopenia: revised European consensus on definition and diagnosis. Age Ageing. (2019) 
48:16–31. doi: 10.1093/ageing/afy169

 2. Landi F, Liperoti R, Fusco D, Mastropaolo S, Quattrociocchi D, Proia A, et al. 
Sarcopenia and mortality among older nursing home residents. J Am Med Dir Assoc. 
(2012) 13:121–6. doi: 10.1016/j.jamda.2011.07.004

 3. Rosenberg IH. Sarcopenia: origins and clinical relevance. Clin Geriatr Med. (2011) 
27:337–9. doi: 10.1016/j.cger.2011.03.003

 4. Fielding RA, Vellas B, Evans WJ, Bhasin S, Morley JE, Newman AB, et al. 
Sarcopenia: an undiagnosed condition in older adults. Current consensus definition: 
prevalence, etiology, and consequences. International working group on sarcopenia. J 
Am Med Dir Assoc. (2011) 12:249–56. doi: 10.1016/j.jamda.2011.01.003

 5. Rolland Y, Czerwinski S, Van Kan GA, Morley J, Cesari M, Onder G, et al. 
Sarcopenia: its assessment, etiology, pathogenesis, consequences and future perspectives. 
J Nutr Health Aging. (2008) 12:433–50. doi: 10.1007/BF02982704

 6. Chen LK, Liu LK, Woo J, Assantachai P, Auyeung TW, Bahyah KS, et al. Sarcopenia 
in Asia: consensus report of the Asian working Group for Sarcopenia. J Am Med Dir 
Assoc. (2014) 15:95–101. doi: 10.1016/j.jamda.2013.11.025

 7. Landi F, Calvani R, Cesari M, Tosato M, Martone AM, Bernabei R, et al. Sarcopenia 
as the biological substrate of physical frailty. Clin Geriatr Med. (2015) 31:367–74. doi: 
10.1016/j.cger.2015.04.005

 8. Pfortmueller C, Lindner G, Exadaktylos A. Reducing fall risk in the elderly: risk 
factors and fall prevention, a systematic review. Minerva Med. (2014) 105:275–81. doi: 
10.1155/2014/256519

 9. Schaap LA, Koster A, Visser M. Adiposity, muscle mass, and muscle strength in 
relation to functional decline in older persons. Epidemiol Rev. (2013) 35:51–65. doi: 
10.1093/epirev/mxs006

 10. Cheng L, Sit JW, Chan HY, Choi KC, Cheung RK, Wong MM, et al. Sarcopenia risk 
and associated factors among Chinese community-dwelling older adults living alone. 
Sci Rep. (2021) 11:22219. doi: 10.1038/s41598-021-01614-7

 11. Gao Q, Hu K, Yan C, Zhao B, Mei F, Chen F, et al. Associated factors of sarcopenia 
in community-dwelling older adults: a systematic review and meta-analysis. Nutrients. 
(2021) 13:4291. doi: 10.3390/nu13124291

 12. Liu Y, Cui J, Cao L, Stubbendorff A, Zhang S. Association of depression with 
incident sarcopenia and modified effect from healthy lifestyle: the first longitudinal 
evidence from the CHARLS. J Affect Disord. (2024) 344:373–9. doi: 
10.1016/j.jad.2023.10.012

 13. Damluji AA, Alfaraidhy M, Alhajri N, Rohant NN, Kumar M, Al Malouf C, et al. 
Sarcopenia and cardiovascular diseases. Circulation. (2023) 147:1534–53. doi: 
10.1161/CIRCULATIONAHA.123.064071

 14. Xia MF, Chen LY, Wu L, Ma H, Li XM, Li Q, et al. Sarcopenia, sarcopenic 
overweight/obesity and risk of cardiovascular disease and cardiac arrhythmia: a cross-
sectional study. Clin Nutr. (2021) 40:571–80. doi: 10.1016/j.clnu.2020.06.003

 15. Hu Y, Peng W, Ren R, Wang Y, Wang G. Sarcopenia and mild cognitive impairment 
among elderly adults: the first longitudinal evidence from CHARLS. J Cachexia 
Sarcopenia Muscle. (2022) 13:2944–52. doi: 10.1002/jcsm.13081

 16. Wu X, Li X, Xu M, Zhang Z, He L, Li Y. Sarcopenia prevalence and associated 
factors among older Chinese population: findings from the China health and retirement 
longitudinal study. PLoS One. (2021) 16:e0247617. doi: 10.1371/journal.pone.0247617

 17. Chew STH, Tey SL, Yalawar M, Liu Z, Baggs G, How CH, et al. Prevalence and 
associated factors of sarcopenia in community-dwelling older adults at risk of 
malnutrition. BMC Geriatr. (2022) 22:997. doi: 10.1186/s12877-022-03704-1

 18. Huang H, Chen Z, Chen L, Cao S, Bai D, Xiao Q, et al. Nutrition and sarcopenia: 
current knowledge domain and emerging trends. Front Med (Lausanne). (2022) 
9:968814. doi: 10.3389/fmed.2022.968814

 19. Tu L, Li Y, Ren X, Jiang M, Han L, Zheng X. The association of social isolation and 
loneliness with sarcopenia among the middle-aged and elderly in China. BMC 
Psychiatry. (2024) 24:513. doi: 10.1186/s12888-024-05958-y

 20. Fang Q, Zhu G, Huang J, Pan S, Fang M, Li Q, et al. Current status of sarcopenia 
in the disabled elderly of Chinese communities in Shanghai: based on the updated 
EWGSOP consensus for sarcopenia. Front Med (Lausanne). (2020) 7:552415. doi: 
10.3389/fmed.2020.552415

 21. Wang L, Gao P, Zhang M, Huang Z, Zhang D, Deng Q, et al. Prevalence and ethnic 
pattern of diabetes and prediabetes in China in 2013. JAMA. (2017) 317:2515–23. doi: 
10.1001/jama.2017.7596

 22. Lu J, Lu Y, Wang X, Li X, Linderman GC, Wu C, et al. Prevalence, awareness, 
treatment, and control of hypertension in China: data from 1·7 million adults in a 
population-based screening study (China PEACE million persons project). Lancet. 
(2017) 390:2549–58. doi: 10.1016/S0140-6736(17)32478-9

 23. Xu JQ, Pan YK, Zhang JX, Dai SX, Xu LS. Sarcopenia in liver cirrhosis: perspectives 
from epigenetics and microbiota. Front Med (Lausanne). (2023) 10:1264205. doi: 
10.3389/fmed.2023.1264205

 24. Jang HC. Sarcopenia, frailty, and diabetes in older adults. Diabetes Metab J. (2016) 
40:182–9. doi: 10.4093/dmj.2016.40.3.182

 25. Sinclair AJ, Abdelhafiz AH, Rodríguez-Mañas L. Frailty and sarcopenia - newly 
emerging and high impact complications of diabetes. J Diabetes Complicat. (2017) 
31:1465–73. doi: 10.1016/j.jdiacomp.2017.05.003

 26. Malmstrom TK, Miller DK, Simonsick EM, Ferrucci L, Morley JE. SARC-F: a 
symptom score to predict persons with sarcopenia at risk for poor functional outcomes. 
J Cachexia Sarcopenia Muscle. (2016) 7:28–36. doi: 10.1002/jcsm.12048

 27. Baumgartner RN, Koehler KM, Gallagher D, Romero L, Heymsfield SB, Ross RR, 
et al. Epidemiology of sarcopenia among the elderly in New Mexico. Am J Epidemiol. 
(1998) 147:755–63. doi: 10.1093/oxfordjournals.aje.a009520

 28. Ishii S, Tanaka T, Shibasaki K, Ouchi Y, Kikutani T, Higashiguchi T, et al. 
Development of a simple screening test for sarcopenia in older adults. Geriatr Gerontol 
Int. (2014) 14:93–101. doi: 10.1111/ggi.12197

 29. Lim S, Kim JH, Yoon JW, Kang SM, Choi SH, Park YJ, et al. Sarcopenic obesity: 
prevalence and association with metabolic syndrome in the Korean longitudinal study 
on health and aging (KLoSHA). Diabetes Care. (2010) 33:1652–4. doi: 10.2337/dc10-0107

 30. Degens H, Korhonen MT. Factors contributing to the variability in muscle ageing. 
Maturitas. (2012) 73:197–201. doi: 10.1016/j.maturitas.2012.07.015

 31. Walston JD. Sarcopenia in older adults. Curr Opin Rheumatol. (2012) 24:623–7. 
doi: 10.1097/BOR.0b013e328358d59b

 32. Sepúlveda-Loyola W, Osadnik C, Phu S, Morita AA, Duque G, Probst VS. 
Diagnosis, prevalence, and clinical impact of sarcopenia in COPD: a systematic review 
and meta-analysis. J Cachexia Sarcopenia Muscle. (2020) 11:1164–76. doi: 
10.1002/jcsm.12600

 33. Nishikawa H, Asai A, Fukunishi S, Nishiguchi S, Higuchi K. Metabolic syndrome 
and sarcopenia. Nutrients. (2021) 13:3519. doi: 10.3390/nu13103519

 34. Kuchay MS, Martínez-Montoro JI, Kaur P, Fernández-García JC, Ramos-Molina 
B. Non-alcoholic fatty liver disease-related fibrosis and sarcopenia: an altered liver-
muscle crosstalk leading to increased mortality risk. Ageing Res Rev. (2022) 80:101696. 
doi: 10.1016/j.arr.2022.101696

 35. Buchard B, Boirie Y, Cassagnes L, Lamblin G, Coilly A, Abergel A. Assessment of 
malnutrition, sarcopenia and frailty in patients with cirrhosis: which tools should we use 
in clinical practice? Nutrients. (2020) 12:186. doi: 10.3390/nu12010186

 36. Guarino M, Cossiga V, Becchetti C, Invernizzi F, Lapenna L, Lavezzo B, et al. 
Sarcopenia in chronic advanced liver diseases: a sex-oriented analysis of the literature. 
Dig Liver Dis. (2022) 54:997–1006. doi: 10.1016/j.dld.2021.10.010

https://doi.org/10.3389/fmed.2025.1500915
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fmed.2025.1500915/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fmed.2025.1500915/full#supplementary-material
https://doi.org/10.1093/ageing/afy169
https://doi.org/10.1016/j.jamda.2011.07.004
https://doi.org/10.1016/j.cger.2011.03.003
https://doi.org/10.1016/j.jamda.2011.01.003
https://doi.org/10.1007/BF02982704
https://doi.org/10.1016/j.jamda.2013.11.025
https://doi.org/10.1016/j.cger.2015.04.005
https://doi.org/10.1155/2014/256519
https://doi.org/10.1093/epirev/mxs006
https://doi.org/10.1038/s41598-021-01614-7
https://doi.org/10.3390/nu13124291
https://doi.org/10.1016/j.jad.2023.10.012
https://doi.org/10.1161/CIRCULATIONAHA.123.064071
https://doi.org/10.1016/j.clnu.2020.06.003
https://doi.org/10.1002/jcsm.13081
https://doi.org/10.1371/journal.pone.0247617
https://doi.org/10.1186/s12877-022-03704-1
https://doi.org/10.3389/fmed.2022.968814
https://doi.org/10.1186/s12888-024-05958-y
https://doi.org/10.3389/fmed.2020.552415
https://doi.org/10.1001/jama.2017.7596
https://doi.org/10.1016/S0140-6736(17)32478-9
https://doi.org/10.3389/fmed.2023.1264205
https://doi.org/10.4093/dmj.2016.40.3.182
https://doi.org/10.1016/j.jdiacomp.2017.05.003
https://doi.org/10.1002/jcsm.12048
https://doi.org/10.1093/oxfordjournals.aje.a009520
https://doi.org/10.1111/ggi.12197
https://doi.org/10.2337/dc10-0107
https://doi.org/10.1016/j.maturitas.2012.07.015
https://doi.org/10.1097/BOR.0b013e328358d59b
https://doi.org/10.1002/jcsm.12600
https://doi.org/10.3390/nu13103519
https://doi.org/10.1016/j.arr.2022.101696
https://doi.org/10.3390/nu12010186
https://doi.org/10.1016/j.dld.2021.10.010


Wei et al. 10.3389/fmed.2025.1500915

Frontiers in Medicine 10 frontiersin.org

 37. Yang J, Jiang F, Yang M, Chen Z. Sarcopenia and nervous system disorders. J 
Neurol. (2022) 269:5787–97. doi: 10.1007/s00415-022-11268-8

 38. Fülster S, Tacke M, Sandek A, Ebner N, Tschöpe C, Doehner W, et al. Muscle wasting in 
patients with chronic heart failure: results from the studies investigating co-morbidities 
aggravating heart failure (SICA-HF). Eur Heart J. (2013) 34:512–9. doi: 10.1093/eurheartj/ehs381

 39. Yuan S, Larsson SC. Epidemiology of sarcopenia: prevalence, risk factors, and 
consequences. Metabolism. (2023) 144:155533. doi: 10.1016/j.metabol.2023.155533

 40. Yu R, Shi Q, Liu L, Chen L. Relationship of sarcopenia with steatohepatitis and 
advanced liver fibrosis in non-alcoholic fatty liver disease: a meta-analysis. BMC 
Gastroenterol. (2018) 18:51. doi: 10.1186/s12876-018-0776-0

 41. Montero-Odasso M, Schapira M, Soriano ER, Varela M, Kaplan R, Camera LA, 
et al. Gait velocity as a single predictor of adverse events in healthy seniors aged 75 years 
and older. J Gerontol A Biol Sci Med Sci. (2005) 60:1304–9. doi: 10.1093/gerona/60.10.1304

 42. Huang CY, Mayer PK, Wu MY, Liu DH, Wu PC, Yen HR. The effect of tai chi in elderly 
individuals with sarcopenia and frailty: a systematic review and meta-analysis of randomized 
controlled trials. Ageing Res Rev. (2022) 82:101747. doi: 10.1016/j.arr.2022.101747

 43. Delmonico MJ, Harris TB, Visser M, Park SW, Conroy MB, Velasquez-Mieyer P, 
et al. Longitudinal study of muscle strength, quality, and adipose tissue infiltration. Am 
J Clin Nutr. (2009) 90:1579–85. doi: 10.3945/ajcn.2009.28047

 44. Li X, He J, Sun Q. Sleep duration and sarcopenia: an updated systematic 
review and meta-analysis. J Am  Med Dir Assoc. (2023) 24:1193–1206.e5. doi: 
10.1016/j.jamda.2023.04.032

 45. Shibuki T, Iida M, Harada S, Kato S, Kuwabara K, Hirata A, et al. The 
association between sleep parameters and sarcopenia in Japanese community-
dwelling older adults. Arch Gerontol Geriatr. (2023) 109:104948. doi: 
10.1016/j.archger.2023.104948

 46. Zhong Q, Jiang L, An K, Zhang L, Li S, An Z. Depression and risk of sarcopenia: 
a national cohort and Mendelian randomization study. Front Psych. (2023) 14:1263553. 
doi: 10.3389/fpsyt.2023.1263553

 47. Li Z, Tong X, Ma Y, Bao T, Yue J. Prevalence of depression in patients with 
sarcopenia and correlation between the two diseases: systematic review and meta-
analysis. J Cachexia Sarcopenia Muscle. (2022) 13:128–44. doi: 10.1002/jcsm.12908

https://doi.org/10.3389/fmed.2025.1500915
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1007/s00415-022-11268-8
https://doi.org/10.1093/eurheartj/ehs381
https://doi.org/10.1016/j.metabol.2023.155533
https://doi.org/10.1186/s12876-018-0776-0
https://doi.org/10.1093/gerona/60.10.1304
https://doi.org/10.1016/j.arr.2022.101747
https://doi.org/10.3945/ajcn.2009.28047
https://doi.org/10.1016/j.jamda.2023.04.032
https://doi.org/10.1016/j.archger.2023.104948
https://doi.org/10.3389/fpsyt.2023.1263553
https://doi.org/10.1002/jcsm.12908

	The impact of chronic diseases and lifestyle on sarcopenia risk in older adults: a population-based longitudinal study
	1 Introduction
	2 Methods
	2.1 Study design and data source
	2.2 Measurement of sarcopenia
	2.3 Potential covariates
	2.4 Measurement of physical activity
	2.5 Measurement of sleeptime
	2.6 Statistical analysis

	3 Results
	3.1 Basic characteristics analysis
	3.2 Dose–response relationship (cubic spline model)
	3.2.1 Sarcopenia and physical activity
	3.2.2 Sarcopenia and sleeptime

	4 Discussion
	5 Conclusion

	References

