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Associations between sleep
disorders, anxiety, depression,
and the phases of sarcopenia to
severe sarcopenia: findings from
the WCHAT study

Zhigang Xu'?, Ya Ma'?!, Huang Ning?, Shuli Jia?,
Gongchang Zhang?, Xin Xia?, Fengjuan Hu?, Meiling Ge?,
Xiaolei Liu?* and Birong Dong?*

The Affiliated Traditional Chinese Medicine Hospital, Southwest Medical University, Luzhou, China,
2National Clinical Research Center of Geriatrics, West China Hospital, Sichuan University, Chengdu,
China

Background: Sarcopenia not only leads to impaired physical function but also
may be associated with changes in sleep and mental health as individuals age.
Research on the relationships between sleep disorders, anxiety, and depression
and adult-onset sarcopenia is limited, however, with no reports of the
associations between them and different severity of sarcopenia. The objective
of this research endeavor is to investigate the associations between sarcopenia
and sleep disturbances, anxiety, as well as depression, within a multi-ethnic
population in western China.

Method: We conducted a cross-sectional study consisting of 4,500 participants
from the WCHAT study. The diagnostic method recommended by the Asian
Working Group for Sarcopenia in 2019 was used to screen for sarcopenia. The
Pittsburgh Sleep Quality Index (PSQI), the 7-item Generalized Anxiety Disorder
Questionnaire (GAD-7), and the 15-item Geriatric Depression Scale (GDS-15)
were used to assess sleep quality, anxiety, and depression, respectively. The
relationships among sleep, anxiety, depression, and the different sarcopenia
subgroups were evaluated by using multivariate regression models. In addition,
subgroup of gender analysis were performed.

Results: Among the 4,500 participants surveyed in the western region of China,
408 (9.06%) were diagnosed with sarcopenia and 618 (13.73%) with severe
sarcopenia. A total of 2,515 individuals (55.88%) had poor sleep quality, while
842 (18.71%) suffered from anxiety, and 1,045 (23.22%) had depression. Good
sleeping quality were negatively associated with severe sarcopenia (OR: 0.80,
95%Cl1 0.66-0.97) in model 1, whereas depression was positively associated with
severe sarcopenia in three models (model 1: OR: 1.39, 95%Cl 1.13-1.71; model
2: OR: 146, 95%Cl 1.16-1.85; model 3: OR: 143, 95%Cl 1.13-1.81). However,
anxiety status was not associated with sarcopenia in our study.

Conclusion: It was found that good sleep quality were negatively associated
with severe sarcopenia, and depression was positively associated with severe
sarcopenia. These findings suggested that early intervention in sleep quality and
depression may be one of the effective strategies to delay or reduce the severity
of sarcopenia.

Clinical trial registration: https://www.chictr.org.cn/, identifier ChiCTR1800018895.
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Background

The aging of China’s population is accelerating. It is expected that
by 2050, China’s population over 65 years old will reach 400 million,
including 150 million people over 80 years old, and the public medical
burden will continue to increase (1). Therefore, age-related diseases
have attracted increasing attention. After middle age, the functions of
the human body gradually decline (2). Certain groups of people,
especially older adults, may experience an increased incidence of sleep
disorders, anxiety, and even depression (3-5). These psychological
changes may also influence hormone levels, affecting protein synthesis
and thus the maintenance of muscle mass (6). In addition, sleep
disorders, anxiety, and depression may in turn induce changes in daily
life and diet that may lead to changes in muscle metabolism (7).

Sarcopenia is a progressive systemic disease of the skeletal muscles
that occurs with aging and is associated with various adverse outcomes
(8), including an increased likelihood of hospitalization and even
death. Older adults with severe muscle loss have an increased risk of
short-term mortality, making sarcopenia one of the predictors of
mortality in community-dwelling older adults (9). This also indicates
that early intervention in the prevention and treatment of sarcopenia
is particularly important in healthcare services in China.

Research indicates that poor sleep quality is associated with physical
function, mortality, frailty, and falls in older adults (9-11). Sleep may
impact muscle mass and strength through metabolism, hormones, and
immune factors, which in turn may affect physical performance (12).
Anxiety is common in the older population and is often comorbid with
depression and associated with cognitive decline (13). Cognitive
function has been significantly correlated with sarcopenia (14). In
ethnically diverse regions such as China, there is limited research on the
associations between sleep, anxiety, depression, and sarcopenia.

Due to differences in ethnicity, lifestyle, dietary habits, economies,
geography, and beliefs between Western and Asian countries, separate
sarcopenia working groups have been formed in Europe and Asia. These
groups have formulated assessment methods and diagnostic criteria for
sarcopenia, each with its own variations. This has led to disparities in the
reported prevalence of regional sarcopenia among different countries.
China is a populous Asian country with a multi-ethnic population. This
suggests the value of investigating the incidence and characteristics of
sarcopenia in multi-ethnic regions, such as those of western China.
According to the recommendations of the Asian Working Group on
Sarcopenia, sarcopenia as diagnosed in medical institutions or clinical
research can be further divided into diagnosed sarcopenia and severe
sarcopenia (15). Besides, most studies have focused only on correlations
between a single factor associated with sleep or depression and overall
sarcopenia, and there is no information on the relationship between

Abbreviations: ADL, activities of daily living; BMI, body mass index; Cl, confidence
interval; GAD-7, Generalized anxiety disorder; GDS-15, 15-iterm Geriatric
Depression Scale; IADL, instrumental activity of daily living; OR, Odds ratio; PSQI,
Pittsburgh Sleep Quality Index; WCHAT, West China Health and Aging Trend.
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anxiety and sleep, depression, and different sarcopenia subgroups, nor
are there definitive research conclusions. Sleep disturbances (e.g.,
insomnia, sleep apnea) and mental health disorders (anxiety, depression)
are highly comorbid with sarcopenia, yet their bidirectional relationships
are underexplored. Chronic sleep deprivation disrupts muscle protein
synthesis and exacerbates inflammation, while anxiety and depression
correlate with reduced physical activity and poor nutritional intake—key
modifiable risk factors for sarcopenia.

This study was based on data from the Western China Health and
Aging Trends (WCHAT) longitudinal multi-center cohort study (16).
This study is a cross-sectional study investigated the associations
between sleep quality, anxiety, depression, and sarcopenia severity using
a multi-ethnic population-based sample. Its findings could inform
multidisciplinary interventions targeting sleep hygiene and mental
health to mitigate sarcopenia progression, particularly in low-resource
settings where sarcopenia is often underdiagnosed. Given the aging
global population, elucidating these pathways is critical for reducing
healthcare burdens and improving quality of life in older adults.

Methods
Study design and participants

The study population consisted of individuals from multiple
provinces and cities in the western region of China, representing
various ethnic groups. This study relied on the ongoing prospective
cohort study WCHAT, the methodology and study design of which
has been previously published (16). The Ethics Committee of West
China Hospital, Sichuan University, China reviewed and approved
this study (reference number: 2017-445), and all participants signed
the informed consent form (16). The participants were recruited from
four provinces in western China, namely, Sichuan, Xinjiang, Guizhou,
and Yunnan, with a focus on Sichuan. The participants represent
various ethnic groups, including Han, Tibetan, Qiang, Yi, Hui,
Zhuang, and Miao.

Inclusion criteria for participants: living in the region for at
least 3 years; age >50 years; voluntary participation in the study.
Exclusion criteria: expected lifespan of less than 6 months; acute
diseases of important organs, such as the heart, liver, and kidneys,
and severe diseases such as respiratory failure; refusal to participate
in the survey.

A total of 7,536 participants were recruited in the multi-ethnic
regions in western China. Bioelectrical impedance analysis (BIA)
data were obtained from 4,500 individuals, as well as information
on sleep, anxiety, and depression scales, which were ultimately used
to analyze individuals with sarcopenia. All data collection personnel
involved in this study received rigorous training, and health checks
were conducted by relevant professional technicians. This study was
approved by relevant committees in china, and every patients
methods used followed

provided written consent. All

relevant regulations.
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Measures
Sarcopenia screening

Sarcopenia is characterized by an accelerated loss of muscle mass
and function. For primary health care or community-based health
purposes, the Asian Working Group on Sarcopenia (AWGS) defined
“possible sarcopenia” as low muscle strength or physical function
(15). In this study, we followed the screening methods recommended
by the AWGS, using the sarcopenia assessment pathways
corresponding to clinical research, categorizing sarcopenia into
diagnosed and severe sarcopenia. The primary diagnostic criterion
for individuals with diagnosed sarcopenia was a decrease in muscle
mass. These individuals also met one of two secondary criteria,
namely, a decline in handgrip strength or gait speed. Individuals
suffering from severe sarcopenia met both of these secondary criteria.
The specific assessment methods and data collection are
described below.

Muscle mass was assessed by bioimpedance analysis (BIA) using
the INbody770 body composition instrument for data collection. The
reliability of this instrument was validated in the relevant Chinese
population (17, 18). Following the AWGS2019 recommendations,
we used a cutoff value of 7.0 kg/m? for men and 5.7 kg/m?” for women
for the determination of the skeletal muscle mass index (ASMI) (15).

Handgrip testing is used as a reflection of muscle strength. The
handgrip strength of the subjects’ dominant hand was measured using
a dynamometer (EH101; Camry, Zhongshan). During the
measurement, the subjects were asked to stand with their feet naturally
apart, arms hanging down, and to perform the maximum grip
strength test on two separate occasions, recording the maximum
value. The standard for weak grip strength is <18 kg for females and
<28 kg for males (15).

The general gait speed test requires participants to wear flat shoes
and may use a walking aid for measuring walking speed. Participants
can rest during the measurement but should not sit down. The AWGS
recommends a critical value of 1.0 m/s for gait speed in individuals
with muscle weakness.

In our study, following the AWGS2019 criteria, sarcopenia was
defined as low muscle mass and low handgrip strength or low gait
speed. And severe sarcopenia was defined as low muscle mass
combined with low handgrip strength and low gait speed.

Sleep quality assessment

As an indicator of subjective sleep quality in the past month, the
Pittsburgh Sleep Quality Index (PSQI) was used to gauge sleep quality.
It consists of 19 items and is commonly used in the diagnosis of sleep
disorders in both clinical and research settings, serving as a
standardized assessment for patients with sleep difficulties. A PSQI
score above 5 indicates poor sleep quality, while a PSQI score below 5
indicates good sleep quality.

Anxiety assessment

The Generalized Anxiety Disorder Questionnaire (GAD-7)
was used to measure anxiety. Currently, GAD-7 is one of the most
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widely used measures for anxiety assessment in clinical practice
and research due to its diagnostic reliability and high
efficiency (19).

Depression assessment

To assess depressive symptoms, we used the 15-item Geriatric
Depression Scale, which was developed to evaluate the unique
symptoms commonly exhibited by depressed older adults, such as
somatic symptoms, anxiety, and cognitive decline. A GDS-15 score
above 5 indicates depressed mood (20).

General information on the study
population

This included demographics (sex, age, ethnicity, marital status,
employment status, living arrangements), lifestyle factors (alcohol
consumption, smoking status), and health conditions (chronic
diseases, such as hypertension, diabetes, heart disease, and COPD).

Statistical analysis

Data were analyzed using SPSS 22.0. Continuous variables are
expressed as mean and standard deviation (X + SD) and were
compared using t-tests. Categorical variables are presented as
percentages and were analyzed with y? tests. Descriptive statistics were
used to describe demographic and clinical characteristics, with
Chi-square and Kruskal-Wallis tests for analysis. Multivariate logistic
regression analyses were performed to evaluate the relationship
between sarcopenia with sleep quality, depression and anxiety status
with corresponding 95% confidence interval (CI). We contrasted three
models as follows: model 1, adjusted for age, gender and ethnics;
model 2: adjusted for age, gender, ethnics, marriage status, living
alone, life styles (smoking, drinking tea); model 3: adjusted for age,
gender, ethnics, marriage status, living alone, life styles (smoking,
drinking tea), educational level, and chronic diseases.

Results

This study recruited 7,536 participants (age>50 years) in multi-
ethnic communities in western China. However, due to the failure of
some community participants to complete relevant examinations and
partial data loss, 4,500 participants were finally enrolled. Figure 1
shows the sarcopenia screening process for participants, which is
based on the sarcopenia screening process recommended by AWGS
2019 for medical institutions and clinical research.

Among the overall cohort, there were 3,474 cases (77.2%) in the
non-sarcopenia group, 408 cases (9.07%) in the diagnosed sarcopenia
group, 618 cases (13.73%) in the severe sarcopenia group, and a total
of 1,026 cases (22.8%) in the sarcopenia group. Table 1 shows the
demographic and clinical characteristics of participants in multi-
ethnic areas in the western region of China. Significant differences
were observed in terms of ethnic group, age, gender, education level,
smoking history, ASMI, chronic diseases, sleeping quality, living alone
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FIGURE 1

for sarcopenia. GS, Gait speed; HS, Handgrip strength; MM, Muscle mass.

Flowchart of the study. Participants were recruited from the multi-ethnic regions in western China, following the diagnostic procedure of AWGS2019

and depression, while no significant differences were seen in terms of
drinking history, anxiety status, marital status and chronic disease.

Table 2 presents potential risk factors associated with different
groups of sarcopenia. Specifically, compared to the highest age group,
individuals with younger age group were less likely to develop into
sarcopenia, especially the severe sarcopenia. Compared to the male
group, female group was less likely to develop into sarcopenia (OR
0.62, 95%CI = 0.47-0.82). Additionally, individuals who did not have
smoking history were found to be less likely to have severe sarcopenia
(OR =0.69, 95% CI = 0.53-0.91). And those individuals who were
Qiang group were also less likely to develop into sarcopenia
(OR =0.34, 95% CI = 0.16-0.74) and severe sarcopenia (OR = 0.38,
95% CI = 0.18-0.77) compared to the others. Compared to the highest
education level group, those with no formal education level was more
likely to develop into severe sarcopenia (OR = 2.78, 95% CI = 1.97-
3.91). Finally, compared to widowed status, the presence of marriage
status was also less likely to develop into diagnosed sarcopenia
(OR =0.70, 95% CI = 0.51-0.97) and severe sarcopenia (OR = 0.43,
95% CI = 0.33-0.54).

Table 3 showed the results of the multivariate logistic regression
analysis of sleep quality, depression status and anxiety status with
sarcopenia groups were presented in three models. In model 1 which
only adjusted age, gender and ethnics groups, good sleeping quality
was negatively associated with severe sarcopenia (OR = 0.80, 95%
CI = 0.66-0.97). While depression status was positively associated
with severe sarcopenia (OR=1.39, 95% CI=1.13-1.71). After
adjusting for all the potential confounders in model 3, the sleeping
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quality was not significantly associated with severe sarcopenia, while
the depression status was still positively associated with severe
sarcopenia (OR = 1.43, 95% CI = 1.13-1.81). However, multivariate
logistic regression analysis with adjustment for confounding factors
in three models showed no significant association between anxiety
and different types of sarcopenia.

Table 4 shows that after gender stratification, it showed a
significant association between depression and severe sarcopenia in
female group (OR = 1.46, 95%CI = 1.1-1.93), but not in male group
in the multivariate logistic regression analysis with full adjustment for
confounding factors. No significant association were found between
sleeping  quality, status  with after

anxiety sarcopenia

gender stratification.

Discussion

This study analyzed sarcopenia in a multi-ethnic population in
western China, using the diagnostic and classification methods
recommended by the 2019 AWGS for sarcopenia. The clinical
screening results divided the study participants into three groups,
namely, the non-sarcopenia, diagnosed sarcopenia, and severe
sarcopenia groups. The prevalence of sarcopenia varies considerably
depending on the actual methods used in different studies and the
cutoff values chosen, as shown by studies from both European and
American countries. This variation is influenced by the method used
for muscle mass assessment with different diagnostic instruments, as
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TABLE 1 General demographic and clinical characteristics of individuals with different degrees of sarcopenia (n = 4,500).

Characteristics Non-sarcopenia Diagnosed sarcopenia Severe sarcopenia
(n = 3,474) (n = 408) (n = 618)
Age (Years) 60.99 £ 7.55 63.15 £ 7.66 69.63 £ 8.57 p<0.001
Different age stratification p<0.001
50 < Age<65 1719 (49.5%) 156 (38.2%) 97 (15.7%)
65 < Age<74 1,342 (38.6%) 181 (44.4%) 217 (35.1%)
75 < Age<84 385 (11.1%) 62 (15.2%) 237 (38.3%)
85 < Age 28 (0.8%) 9 (2.2%) 67 (10.8%)
Gender p<0.001
Male 1,186 (34.1%) 187 (45.8%) 254 (41.1%)
Female 2,288 (65.9%) 221 (54.2%) 364 (58.9%)
Smoking history p<0.001
Yes 506 (15.4%) 98 (25.1%) 134 (23.1%)
No 2,780 (84.6%) 293 (74.9%) 445 (76.9%)
Drinking alcohol p=0.334
Yes 822 (25.0%) 110 (28.1%) 139 (24.0)
No 2,463 (75.0%) 282 (71.9%) 440 (76.0%)
Ethnics p<0.001
Han 1,423 (41.0%) 205 (50.2%) 309 (50.0%)
Zang 975 (28.1%) 107 (26.2%) 151 (24.4%)
Qiang 898 (25.8%) 60 (14.7%) 92 (14.9%)
Yi 131 (3.8%) 27 (6.6%) 55 (8.9%)
Others 47 (1.4%) 9 (2.2%) 11 (1.8%)
Education level p<0.001
No formal education 944 (27.2%) 116 (28.4%) 234 (37.9%)
Elementary school 1,106 (31.8%) 131 (32.1%) 211 (34.1%)
Middle school 753 (21.7%) 79 (19.4%) 89 (14.4%)
High school and above 671 (19.3%) 82 (20.1%) 84 (13.6%)
Marital status p=0.188
Singlehood 22 (0.7%) 2(0.5%) 7 (1.2%)
Married 2,837 (86%) 330 (84.2%) 426 (72.9%)
Divorced 52 (1.6%) 2(0.5%) 13 (2.2%)
Widowed 388 (11.8%) 58 (14.8%) 138 (23.6%)
Sleep quality p=0.008
PQSI<5 1765 (53.6%) 214 (54.6%) 272 (46.8%)
PQSI> 5 1,528 (46.4%) 178 (45.4%) 809 (53.2%)
Living alone p=0.004
Yes 144 (4.1%) 22 (5.4%) 44 (7.1%)
No 3,330 (95.9%) 386 (94.6%) 574 (92.9%)
ASMI mean (+SD) 6.89 (0.84) 5.85 (0.67) 5.65 (0.72) P <0.001
Chronic diseases p=0.064
Yes 1,482 (45.0%) 159 (40.6%) 280 (48.2%)
No 1811 (55.0%) 233 (59.4%) 381 (51.8%)
Depressive status p=0.011
GDS-15, <5 2,687 (77.3%) 322 (78.9%) 446 (72.2%)
(Continued)
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TABLE 1 (Continued)

Characteristics Non-sarcopenia

(n = 3,474)

Diagnosed sarcopenia
(n = 408)

10.3389/fpubh.2025.1539729

Severe sarcopenia

(n = 618)

GDS-15, >5 787 (22.7%) 86 (21.1%) 172 (27.8%)

Anxiety status p=0.309
GAD-7<5 2,812 (80.9%) 343 (84.1%) 503 (81.4%)
GAD-72>5 662 (19.1%) 65 (15.9%) 115 (18.6%)

Other ethnicities including Zhuang, Mongolian, Uygur, Bai, Dong, Manchu, Hui, and Tujia. Means + standard deviation was shown. Data are shown using % or mean (standard deviation).

p values were calculated with chi-squared tests and student’ ¢ tests for categorical and continuous variables, respectively. ASMI, Appendicular Skeletal Muscle Index; GDS, Geriatric

Depression Scale, and GAD, Generalized Anxiety Disorder.

well as factors such as ethnicity, place of residence, and age (21, 22).
The present study found a 22.8% prevalence of sarcopenia, in contrast
to a figure of 14.4% reported by Taiwanese researchers for individuals
over the age of 65 using the diagnostic criteria of the European
Working Group on Sarcopenia in Older People (22). The prevalence
of sarcopenia is lower in Taiwan than in other regions. Apart from
differences in diagnostic criteria, the results of the present study may
be related to the multi-ethnic nature of the population and lower
living standards in the western regions. Although our study included
a wide age range, we found that the incidence of sarcopenia varies
among different ethnic groups and varies in terms of the different
types of sarcopenia. These differences among different ethnic groups
may be related to genetics, dietary habits, and even religious beliefs,
all of which require further in-depth research.

Sleeping quality and sarcopenia

The quality of sleep is an important factor in maintaining physical
and mental health, and disruptions or changes in circadian rhythms
are associated with the development of many chronic diseases,
including sarcopenia. Sleep quality is a multidimensional structure
that includes sleep latency, awakening after sleep onset, frequency and
number of awakenings, as well as subjective reports of feelings and
mental state upon waking. Sleep quality is associated with reduced
quality of life, increased incidence of disease, and higher mortality
rates among older adults (23, 24).

There is research indicating that the sleep-wake cycle is associated
with the maintenance of skeletal muscle, playing a crucial role in many
physiological activities, muscle structure, and the metabolism of
skeletal muscle. Many hormones, such as insulin, glucagon, cortisol,
and growth hormone, exhibit circadian oscillations. The activity of
certain metabolic enzymes and transport systems involved in the
metabolism of cholesterol, glucose, and lipid receptors is also regulated
by the circadian system. Therefore, disruption of the sleep-wake cycle
may affect skeletal muscle metabolism (25). Sleep disorders have been
observed to increase stress hormone levels, such as cortisol, which
may trigger muscle breakdown and inhibit muscle protein synthesis,
leading to the occurrence or progression of sarcopenia (26). At the
same time, sleep disorders may disrupt the balance of growth
hormones, potentially leading to sarcopenia (27). Sleep deprivation is
also related to inflammatory responses, resulting in exacerbated
systemic inflammation (28). Systemic inflammation can accelerate
muscle degeneration and hinder muscle function, potentially
worsening sarcopenia (29). Research indicates that sleep disorders can
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also affect neurological function and motor control which may impair
neuromuscular coordination and gradually lead to muscle damage. In
disrupted circadian rhythm models, the absence of the Bma/1 gene
has been observed to lead to sarcopenia and several pathological
muscle diseases, including reduced mitochondrial density and altered
mitochondrial respiration, fiber type displacement, and impaired
muscle segment structure (30, 31). Chronic sleep deprivation may
accelerate sarcopenia through disrupted growth hormone signaling
and elevated pro-inflammatory cytokines (25). Research has shown
an association between sleep initiation and/or maintenance and
sarcopenia in older Japanese individuals (32). This study found a
significant correlation between sleep quality and severe sarcopenia,
but no significant correlation with diagnosed sarcopenia. Thus, in the
aging population with sleep disorders, improving sleep quality may
slow down muscle loss and prevent or delay the onset of
severe sarcopenia.

The relationship between anxiety,
depression, and sarcopenia

Anxiety shows strong comorbidity with depression in older
adults, and it is also associated with cognitive decline (13). Anxiety
and depression thus form a common geriatric syndrome. Both are also
related to circadian rhythms, which are closely linked to the function
of skeletal muscles (30). Research has shown a close association
between anxiety and depression and the fragmentation of the 24-h
activity rhythm in individuals middle-aged and older (33). Anxiety,
depression, and physical activity are significantly correlated, with
lower levels of daily activity being a core feature of mood disorders
(34). Currently, there is limited research on anxiety disorders,
although some research findings indicate that they can influence
depression in terms of psychomotor retardation, lower levels of daily
activities, and circadian rhythm disturbances (35). There are many
potential mechanisms linking sarcopenia with mental disorders (35).
Brain-derived neurotrophic factor, a neurotrophic factor produced by
skeletal muscle, is associated with anxiety disorders (36). Research has
found that chronic inflammation plays a vital role in the progression
of sarcopenia and affects the evolution of anxiety disorders (37-39).
Additionally, there are many common lifestyle risk factors for both
sarcopenia and anxiety disorders, including physical inactivity,
malnutrition, and smoking (35). But in this study, anxiety in the
multi-ethnic region of western China was not significantly associated
with the different sarcopenia groups, while depression showed
significant associations with severe sarcopenia.
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TABLE 2 Multivariate regression analysis of risk factors associated with different sarcopenia groups in multi-ethnic areas in western China (n = 4,500).

Factors Diagnosed sarcopenia (n = 408) Severe sarcopenia (n = 618)
OR 95%Cl p-value OR 95%Cl p-value

Age
50 < Age<65 —-1.21 0.30 0.13-0.67 p=0.003 —3.60 0.03 0.02-0.05 p<0.001
65 < Age<74 —0.81 0.45 0.20-0.99 p=0.046 —2.56 0.08 0.05-0.13 p<0.001
75 < Age<84 —0.61 0.54 0.24-1.23 p=0.142 —1.24 0.29 0.17-0.47 p<0.001
85 < Age* 1 1

Gender
Female —0.47 0.62 0.47-0.82 p=0.001 —0.54 0.58 0.46-0.74 p<0.001
Male* 1 1

Smoking history
No —0.31 0.74 0.54-1.00 p=0.053 -0.37 0.69 0.53-0.91 p=0.009
Yes® 1 1

Drinking alcohol
No 0.005 1.005 0.77-1.32 p=0.969 0.17 1.19 0.94-1.51 p=0.156
Yes® 1 1

Ethnics groups
Han —0.24 0.78 0.37-1.65 p=0.522 —0.12 0.88 0.44-1.76 p=0.724
Zang —0.55 0.58 0.27-1.23 p=0.153 —0.57 0.57 0.28-1.15 p=0.114
Qiang —1.08 0.34 0.16-0.74 p=0.007 —0.97 0.38 0.18-0.77 p=0.008
Yi —0.07 0.93 0.40-2.17 p=0.866 0.14 1.15 0.54-2.47 p=0.719
Others® 1 1

Education level

No formal
education 0.14 1.15 0.82-1.62 p=0.409 1.02 2.78 1.97-3.91 p<0.001
Elementary school —0.04 0.96 0.70-1.32 p=0.803 0.67 1.96 1.41-2.74 p<0.001
Middle school —-0.21 0.81 0.57-1.16 p=0252 0.19 1.22 0.84-1.76 p=0.302
High school and 1 1
above®

Living alone
No —0.07 0.93 0.57-1.53 p=0.776 —0.04 0.96 0.65-1.42 p=0.963
Yes® 1 1

Chronic diseases
No 0.27 1.30 1.05-1.62 p=0.017 —0.01 0.99 0.82-1.19 p=0.891
Yes® 1 1

Marital status
Single hood —0.64 0.53 0.12-2.37 p=0.406 —0.10 0.90 0.36-2.24 p=0.822
Married —0.36 0.70 0.51-0.97 p=0.031 —0.85 0.43 0.33-0.54 p<0.001
Divorced -1.27 0.28 0.07-1.18 p=0.083 —0.13 0.88 0.46-1.70 p=0.706
Widowed® 1 1

OR odds ratio, CI confidence interval.
“The variable was the reference.

Depression, characterized by low mood, slow thinking, disrupted  strength, and muscle function, all of which are directly related to
sleep or appetite, and feelings of fatigue, is a common mental disorderin ~ sarcopenia (40-42). Both sarcopenia and depression are associated with
older adults. Some studies have found a relationship between depression ~ reduced physical activity, upregulation of inflammatory factors, and
and body composition, involving factors such as skeletal muscle mass,  hormonal dysregulation of the hypothalamic-pituitary—adrenal axis
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TABLE 3 Multiple regression analysis of sleeping quality, depression status and anxiety status with sarcopenia status among multi-ethnics in the west
China communities (N = 4,500).

10.3389/fpubh.2025.1539729

Sarcopenia Model 1, OR (95%Cl), p Model 2, OR (95%Cl), p Model 3, OR (95%Cl), p
value value value
Sleeping quality PQSI> 5 1.0(Ref) 1.0(Ref) 1.0(Ref)
PQSI<S5 0.98 (0.79-1.22), 0.879 1.02 (0.82-1.26), 0.882 0.99 (0.79-1.23), 0.895
Depression status GDS-15, <5 1.0 (Ref) 1.0 (Ref) 1.0 (Ref)
GDS-15, >5 0.99 (0.78-1.23),0.947 1.10 (0.83-1.46), 0.492 1.12 (0.84-1.47), 0.446
Anxiety status GAD-7<5 1.0 (Ref) 1.0 (Ref) 1.0 (Ref)
GAD-7>5 0.94 (0.71-1.25),0.686 0.92 (0.69-1.23), 0.585 0.94 (0.70-1.25), 0.653
Severe sarcopenia
Sleeping quality PQSI> 5 1.0(Ref) 1.0 (Ref) 1.0 (Ref)
PQSILS 0.80 (0.66-0.97), 0.022 0.83 (0.69-1.00), 0.056 0.83 (0.68-1.00), 0.055
Depression status GDS-15, <5 1.0 (Ref) 1.0 (Ref) 1.0 (Ref)
GDS-15, >5 1.39 (1.13-1.71),0.002 1.46 (1.16-1.85), 0.001 1.43 (1.13-1.81), 0.003
Anxiety status GAD-7<5 1.0 (Ref) 1.0 (Ref) 1.0 (Ref)
GAD-7>5 1.09 (0.86-1.38),0.473 1.09 (0.86-1.39), 0.460 1.09 (0.86-1.39), 0.477

OR, odds ratio; CI, confidence interval; Model 1: adjusted for age, gender and ethnics. Model 2: adjusted for age, gender, ethnics, marriage status, living alone, life styles (smoking, drinking
tea). Model 3: adjusted for age, gender, ethnics, marriage status, living alone, life styles (smoking, drinking tea), educational level, and chronic diseases.

TABLE 4 Association of sleeping quality, depression and anxiety with different sarcopenia groups in the multi-ethnic population of western China after

gender stratification (n = 4,500).

Adjusted model

Sleeping quality Anxiety Depression
Adjusted® OR p-value Adjusted® OR p-value Adjusted® OR p-value
(95%Cl) (95%Cl) (95%Cl)

Male
Diagnosed

] 1.19 (0.84-1.68) p=0325 1.05 (0.63-1.75) p=0.842 1.01 (0.64-1.59) p=0.965
sarcopenia®
Severe sarcopenia® 0.76 (0.56-1.03) p=0.073 1.22 (0.79-1.89) p=0377 1.17 (0.78-1.75) p=0.454
Female
Diagnosed p=0.262

] 0.85 (0.63-1.13) 0.85 (0.60-1.20) p=0350 1.1 (0.77-1.57) p=0.588
sarcopenia®
Severe sarcopenia® 0.90 (0.70-1.16) p=0416 0.97 (0.74-1.29) p=0854 1.46 (1.1-1.93) p=0.008

OR, Odds ratio; CI, Confidence interval.
“Non-sarcopenia was the reference.

"Adjusted for age, marriage status, smoking history, drinking alcohol, ethnics group, education level, living alone, chronic diseases by logistic regression.

(43). However, no significant association has been found between
sarcopenia and depression (44), while there are also reports suggesting a
significant association between the two (45). Emerging evidence suggests
that poor dietary quality, characterized by low protein and micronutrient
intake, may exacerbate sarcopenia progression and comorbid anxiety/
depression (46). According to the diagnostic criteria of 2019 AWGS for
sarcopenia, we subdivided sarcopenia into different groups and collected
data on depression, which further confirmed a significant correlation
between depression and both diagnosed and severe sarcopenia.
However, this study also has certain limitations. Although the
Pittsburgh Sleep Quality Index is a validated and reliable measure, it
cannot perfectly capture sleep parameters compared to the gold
standard of polysomnography. Additionally, for participants with

Frontiers in Public Health

anxiety and depression, further discussion is needed to determine if
their medication status may have influenced their muscle function.

Conclusion

This study shows that in multi-ethnic populations in western
China, there is a significant association between sleep and severe
sarcopenia, depression, and both diagnosed and severe sarcopenia,
but no significant correlation between anxiety and sarcopenia after
stratification. Preventing or treating sleep disorders and depression in
the population may be effective in delaying or reducing the onset of
sarcopenia, and can help formulate specific medical policies. Further
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longitudinal studies are needed to confirm the relationships between
sleep, anxiety, depression, and sarcopenia.
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