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Abstract

Objective: This study aims to assess the prevalence of depression and sarcopenia
among the elderly population in Suzhou, China, in 2022, and to investigate the correlation
between these two conditions.

Methods: A cross-sectional study was conducted as part of a collaborative project
between Duke Kunshan University and West China University of Medical Sciences. The
study involved 1,000 elderly patients from Suzhou, utilizing the Asian Working Group on
Sarcopenia (AWGS) 2019 diagnostic approach for possible sarcopeniaand the Patient Health
Questionnaire-9 (PHQ-9) for depressive symptoms assessment. Statistical analyses included
descriptive statistics, chi-square tests, and logistic regression models.

Results: Out of 638 participants analyzed, the prevalence of possible sarcopenia was
found to be 21.9%, and the prevalence of depressive symptoms was 17.08%. No significant
direct correlation was observed between depression and possible sarcopenia after adjusting
for potential confounders such as age, sex, and BMI. However, factors like age and BMI
exhibited a significant association with possible sarcopenia.

Conclusion: The study did not support the hypothesis that depression significantly
influences the prevalence of possible sarcopeniaamong the elderly in Suzhou. Despite this,
the findings highlight the importance of addressing both conditions in geriatric healthcare to
improve quality of life. Further longitudinal studies are needed to explore the causal

relationships and underlying mechanisms linking depression and sarcopenia.
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1. Introduction
1.1 Sarcopenia

1.1.1 Sarcopenia’s Definitions and Origins

Skeletal sarcopenia, a concept coined in 1989, is currently a significant focus in
geriatrics and aging studies, highlighting the inherent decrease in skeletal muscle mass and
performance as individuals age (Rosenberg, 1997). Rosenberg's detailed account of the
condition in 1997 spurred a substantial amount of study and enhanced our comprehension of
the effects of Alzheimer's disease. In 2010, the European Working Group on Geriatric
Sarcopenia (EWGSOP) defined sarcopenia as a syndrome marked by a progressive and
widespread decline in skeletal muscle mass and strength, resulting in physical disability,
diminished quality of life, and possible adverse outcomes like mortality (Cruz-Jentoft, J. P.
Baeyens, et al., 2010). This definition highlights the multifactorial aspect of sarcopenia,
noting that it involvesa reduction in muscle quantity, as well as a loss in muscle mass and
function (Li, Tong, etal., 2022). The changes mostly result from age-related physiological
processes but can also be impacted by lifestyle factors as sedentary behavior and unhealthy
eating habits (Cruz-Jentoft et al., 2019). Sarcopenia is not only a result of aging but has

significant consequences for illness, mortality, and healthcare usage.

The prevailing definition of sarcopenia is the one proposed by the EWGSOP, which
was revised in 2019 to EWGSOP2. The Asian Working Group on Sarcopenia (AWGS) is the
exclusive definition acknowledged by many worldwide scientific institutions, with variations
in borders for Asians. Alternative definitions of sarcopenia exist, such as those proposed by
the International Working Group on Sarcopenia (IWGS) and the Foundation for the National
Institutes of Health (FNIH) (Yuan and Larsson, 2023). In 2016, sarcopenia was formally

classified as a muscular ailment in the International Classification of Diseases (ICD-10:



M62), indicating widespread agreement in the medical field about the significance of

diagnosing and managing this condition (Liu et al., 2020). This categorization facilitated the
management of epidemiological information, research activities, and the development of
targeted treatments to mitigate the effects of sarcopenia in elderly individuals. This indicates
that individuals are starting to acknowledge sarcopenia as a disorder that can be diagnosed

and treated, rather than an unavoidable result of aging.

1.1.2 Epidemiology of Sarcopenia

The prevalence of sarcopenia differs throughout studies due to variations in the
methodologies employed to characterize sarcopenia. Carvalho do Nascimento et al.
systematic study found that the global prevalence of sarcopenia varied from 5% according to
EWGSOP2 to 17% in elderly IWGS (Carvalho do Nascimento, Bilodeau and Poitras, 2021).
The research by Petermann-Rocha et al. found that sarcopenia prevalence was 22% in
EWGSOP and 11% in FNIH (Petermann-Rocha et al., 2022). A meta-analysis of 58,404
community-dwelling adults aged 60 years and older found that the global prevalence of
sarcopenia was estimated to be 10% (Shafiee et al., 2017). Moreover, approximately 5-13%
of individuals between the ages of 60 and 70 experience sarcopenia, a condition characterized
by the loss of muscle mass and strength. This percentage rises to 11-50% for individuals aged
80 and above (von Haehling, Morley and Anker, 2010). Current conservative estimates
indicate that there are over 50 million individuals affected by clinically significant sarcopenia.
It is projected that this figure will surpass 200 million during the next four decades (Cruz-

Jentoft, J. P. Baeyens, et al., 2010).

However, sarcopenia prevalence in China differed among different investigations, as
reported in the literature. In China, the prevalence of a certain condition among older persons

living in the community was determined to be 9.8% (Wu et al., 2021). Other studies have
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shown greater prevalence rates, including 14% in Chinese older individuals (Xin et al., 2021),
17.4% in community-dwelling older persons aged 65 yearsand older (Ren et al., 2022), and
19.31% in communities aged 50 years and over in western China (Liu et al., 2020). The
frequency among older persons living in the community was reported to be 35.5% (Bai et al.,

2021).

Numerous studies illustrate that sarcopenia, defined as a decrease in muscle mass and
function, is associated with risk factors such as physical inactivity, sedentary lifestyle, and
lifestyle factors such as obesity and smoking (Bauer et al., 2019; Jang, 2022). Furthermore,
age, chronic illnesses, and nutritional abnormalities are identified as risk factors for
sarcopenia (Nishikawa et al., 2016; Park and Kwon, 2017). Autoimmune and rheumatic
diseases, heart failure, non-alcoholic fatty liver disease, and inflammatory bowel disease have
been recognized as possible factors that can lead to the onset and worsening of sarcopenia
(Anetal., 2020; Kimetal., 2021). Additionally, sarcopenia is more common in people with
illnesses including chronic renal disease, osteoporotic fracture, and liver disease, which can
cause secondary sarcopenia owing to dietary issues or other causes (Yoon et al., 2018;
Kosoku et al., 2020). Sarcopenic obesity, the combination of sarcopeniaand obesity, has been
associated with reduced physical function and higher mortality in older persons with heart
failure (Saito et al., 2022). Sarcopenia is linked to a higher risk of overall mortality,
cardiovascular-related mortality, and respiratory disease, highlighting its substantial influence

on health outcomes (Petermann-Rocha et al., 2020; Lera et al., 2021).

Research has demonstrated that sarcopenia is linked to several adverse health
consequences such as disrupted energy balance, falls, heart disease, weakness, physical limits,
worse quality of life, and higher death rates (Kim et al., 2015; Jang, 2018). Likewise,

sarcopenia has been linked to negative outcomes in several medical situations, such as an

3



increased likelihood of postoperative complications in individuals having surgery for stomach
cancer, gastrointestinal tumors, cirrhosis, and pancreatic cancer (Tajiri etal., 2019; Sunetal.,
2021). Sarcopenia has been recognized as an independent risk factor for postoperative

mortality and complications in individuals having surgery for lung and colorectal cancer (Xie
etal., 2020). Furthermore, Sarcopeniais linked to a higher risk of osteoporotic fractures and
an increased chance of pulmonary issues following gastric cancer surgery (H.-W. Zhang et

al., 2022; Zhang et al., 2023).

1.1.3 Measurement of Sarcopenia

Due to variations in diagnostic criteria, muscle mass measurement techniques, and
critical values for muscle mass indices, there is significant disparity in the assessment of
sarcopenia. The diagnosis of sarcopenia typically involves the evaluation of muscle mass,
muscle strength, and physical performance. The EWGSOP recommends diagnosing
sarcopenia based on low muscle mass and low muscle function (Cruz-Jentoft, J.-P. Baeyens,
etal., 2010). This consensus is supported by various studies that propose similar operational
standards for diagnosing sarcopenia, emphasizing the co-occurrence of low muscle mass and
low muscle function (Sabatino et al., 2020). Consequently, the EWGSOP introduced a
sarcopenia diagnostic algorithm based on walking speed, grip strength, and skeletal muscle
mass, underscoring the importance of muscle strength and physical function in the diagnosis
(Moon etal., 2018). Muscle strength is also assessed through grip strength, sit-to-stand tests,
and other functional fitness measures (Yee etal., 2021; Wong et al., 2023). Furthermore, the
AWGS proposed a sarcopeniadiagnostic algorithm emphasizing the measurement of muscle
mass, muscle strength, and physical performance, like the standards set by the EWGSOP but
adjusted for the lifestyle and physical conditions of Asians (Wang et al., 2016; Jang et al.,
2019; Park etal., 2022; Sri-on et al., 2022). Research utilizing AWGS standards in different

Asian populations, including communities in China, Japan, Thailand, and Korea, highlighted
4



the pivotal role of AWGS in defining and diagnosing sarcopenia in Asian populations.
Additionally, cross-sectional imaging for measuring skeletal muscle mass has become a
popular assessment method in clinical settings, with bioelectrical impedance analysis and
dual-energy X-ray absorptiometry also being used to measure muscle mass (Wang et al.,
2016; Nakamura et al., 2021). In summary, the diagnosis of sarcopenia includes the
assessment of muscle mass and function, employing various technigques and standards across
different studies. The consensus from these studies emphasizes the importance of considering
both aspects in diagnosing sarcopenia, highlighting the need for standardized diagnostic

criteria and measurement techniques to accurately assess and address this condition.

1.2 Depression
1.2.1 Depression’s Definitions and Origins

The transition from melancholiato depression involves a complex interweaving of
medical history and mental development. During the 19th century, advancements in medical
research led to a deliberate transition from using the name "melancholia” to "depression™
(Jansson, 2022). This development indicated a broadening comprehension of the disease
beyond just feelings of melancholy or low spirits. Emil Kraepelin significantly impacted the
categorization of mental disorders during the late 19th and early 20th century (Hwang, 2019).
Kraepelin's research established the foundation for differentiating several types of mood
disorders, particularly between manic depression (bipolar iliness) and dementia praecox
(schizophrenia). His categorization of "depressive states” into manic depression and early-
onset dementia was groundbreaking, emphasizing the diversity in how depression presents
and progresses. Kraepelin had a crucial role in defining depression as a serious and separate
psychiatric condition, which laid the foundation for future study and comprehension in the

20th and 21st century (Rybakowski, 2019). His description of manic depression established



the idea that mood disorders might involve episodic fluctuations between extreme highs and
lows and had a profound impact on the diagnostic criteria for depression (Ebert and Bér,

2010).

Depression is currently recognized as a complex disorder that impacts mood,
cognitive, and physical health (Lee and Lee, 2023; Pilati, Slee and Frost, 2022). Itis a
condition that affects both mental health and the body's systems, leading to significant impact
on everyday activities and general well-being (Poon, Heng and Lim, 2020). Depression
symptoms include prolonged feelings of melancholy, anxiety, or emptiness, persistent
sadness, lack of interest in activities, changes in appetite, sleep disturbances, fatigue, impaired
perceptions of worthlessness or guilt, low self-worth, or strong feelings of guilt, and in severe
cases, suicidal thoughts (Hurtado-Ruzza et al., 2022). This comprehensive perspective
acknowledges that depression is not just a mood illness, but also a systemic condition
impacting a person's mood, cognition, and everyday functioning (Postmes etal., 2018) . It can
result in many mental and physical issues and hinder an individual's effectiveness in
professional and personal settings. For a diagnosis of depression, symptoms must persist fora
minimum of two weeks. Depression manifests in several forms and might differ across
individuals (Crisan et al., 2023). These encompass major depression, persistent depression,
perinatal depression, seasonal affective disorder, and depression with psychotic symptoms

(Kabra et al., 2022).

1.2.2 Epidemiology of Depression

Depression's prevalence is a significant worldwide health concern, and several
research have offered insights into its frequency in diverse groups and environments. World
Health Organization (WHO) reports that over 14% of individuals aged 60 years or older

experience a mental illness (WHO, 2024). A recent meta-analysis found that over 35.1% of
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older persons globally experience depression, potentially making it the most common mental
condition in this age group (Hu et al., 2022). Moreover, the incidence of depression within
some communities is significantly greater than in the overall population. The frequency of
depression among detainees at the Eastern Regional Jail in Nepal was 35.3% (Shrestha et al.,
2017), while in the Mekelle General Prison Center in Tigray, Ethiopia, it was as high as

55.9% (Weluetal., 2021). Data estimated that around 28.8% of physicians globally suffer
from depression (Bahar and Rahman, 2020). The occurrence of depression differs throughout
countries, with rates ranging from 3% in Japan to 17% in the United States (Grosso et al.,
2015). The occurrence of depressive symptoms in industrialized nations is documented to be
14.6% (Kimuraetal., 2020). Depression has been linked to neurocognitive impairments in
well-treated HIV-infected persons, with 28% of participants in Swiss research showing

depressed symptoms (Santos et al., 2021).

Depression rates in China differ among different demographic groups and areas.
Various research has indicated that the occurrence of depression among Chinese university
students is 23.8% (Lei etal., 2016),28.4% (Gao et al., 2020), and 29.7% (Li et al., 2020).
According to a meta-analysis of Chinese university students, the lifetime prevalence of the
condition was 16.2% and the 1-year prevalence was 6.6% in the general population (Lei et
al., 2016). Wang et al. found that 43% of Chinese elderly individuals experienced depression
symptoms (Wang et al., 2020). However, in rural regions, the incidence of depressive
symptomsamong older individuals is 41.18%, slightly above that of older adults in general

(Fan et al., 2023).

Various risk factors for depression stem from an individual's health and lifestyle.
Multiple studies have highlighted the association between depression and certain illnesses

such coronary heart disease (Barth, Schumacher and Herrmann-Lingen, 2004), stroke (Ryck
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etal., 2014), and Parkinson's disease (Biemiller and Richard, 2014). Extensive research has
shown a link between depression and cardiovascular disease (CVD), indicating that vascular
risk factors may increase the likelihood of developing new-onset depression, highlighting a
shared factor between CVD and depression (Adams et al., 2018). Moreover, depression has
been recognized as a distinct risk factor for stroke, indicating a two-way link between the two

ilinesses (Williams, 2005).

In addition, lifestyle variablessuch as lack of physical exercise and chronic illnesses
have been recognized as risk factors for depression (Cui et al., 2021). Economic problems
including job uncertainty and poor income are significant risk factors for depression,
particularly during the COVID-19 crisis (Lim etal., 2022). Psychosocial variables including
stress and lack of social support are acknowledged as significant risk factors for depression,
along with medical and lifestyle factors (Adams et al., 2018; Lin et al., 2022). Gender
disparities have been noted in risk factors for depression, with poor health and body mass
index (BMI) being linked to depression in women (Tanaka et al., 2011). Family history of
depression and parental influence are significant risk factors for depression in teenagers, as

revealed by Hammen (Hammen, 2015).

Depression significantly impacts every facet of an individual's existence. It often
coexists with other mental health issues like substance abuse and anxiety, further amplifying
its detrimental effects, as Rottenberg points out (Rottenberg, 2021). Additionally, depression
is linked to negative consequences such as diminished academic performance, escalated
substance use, psychiatric comorbidities, and an increased risk of suicide (Moreno et al.,
2011). Theinfluence of depression also extends to family dynamics, particularly parenting.
Research indicates that the mental health of fathers can independently influence parenting

practices and child development outcomes (Galbally and Lewis, 2017). In older adults, the
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repercussions of depression encompass a broad spectrum of physical, social, and
psychological challenges. Factors like solitude, absence of a partner, financial dependency,
and limited interaction with children and grandchildren are significant triggers for depression
within this demographic (Nagalingam, Nivetha and Arumugam, 2013). Moreover, loneliness,
ongoing health issues, pain, injury, bereavement, economic difficulties, and a waning interest
in life are recognized as contributors to depression among older adults (Jacob, Bakhari and
Ahmad, 2016). Gatz and Fiske emphasize the distinct obstacles encountered by older women,
including variations in disorder rates, age at onset, symptoms, suicidal tendencies, and
disparities in physical health and social status, highlighting the unique challenges they face

(Gatz and Fiske, 2003).

1.2.3 Measurement of Depression

Several standardized tools have been developed to accurately measure depression,
playing a pivotal role in assessing the severity of depressive symptoms, guiding treatment
decisions, and monitoring intervention outcomes. Among these, the Beck Depression
Inventory (BDI) stands out as a self-report inventory comprising 21 items, designed to screen
for depression and assess its behavioral manifestations. It typically requires about 10 minutes
to complete and has proven to have strong validity and reliability across diverse populations
(Beck, 1961). Another essential tool is the Center for Epidemiological Studies Depression
Scale (CES-D), characterized by 20 self-report items scored on a 4-point scale to evaluate the
main aspects of depression experienced in the previous week. This scale is applicable for
children as young as 6 and has been validated across various genders and cultural groups
(Radloff,1977). The Hamilton Depression Rating Scale (HDRS), a clinician-administered
scale with 17 to 21 itemsdepending on the version, focuses on symptoms of depression over
the past week and is the most widely used clinician-administered depression assessment,

requiring 15 to 20 minutes to complete and score (Montgomery and Asberg, 1979). Lastly,
9



the Patient Health Questionnaire (PHQ-9), a self-administered tool, includes 9 items that
correspond to the DSM-1V criteria for depression, providing a reliable and valid measure of
depression severity, and can also be used to establish diagnoses of depressive disorders
(Kroenke, Spitzer and Williams, 2001). In summary, the Beck Depression Inventory (BDI),
the Center for Epidemiological Studies Depression Scale (CES-D), the Hamilton Depression
Rating Scale (HDRS), and the Patient Health Questionnaire (PHQ-9) represent effective

methods for evaluating depression across different populations and settings.

1.3 The relationship between depression and sarcopenia

In recent years, the relationship between depression and sarcopenia has been
extensively studied, revealing significant correlations across various demographics,
particularly among the elderly. Research has consistently shown that sarcopenia,
characterized by low muscle massand function, is significantly associated with symptoms of
depression. This link is notably strong among elderly men, especially in Asian populations
(Kimetal.,2011; Hsuetal., 2014; C. H. Byeonetal., 2016; Lino et al., 2016; Wang et al.,
2018; Li, Tong, et al., 2022). Additionally, a similar association between depression and
sarcopenia has been observed in elderly individuals living in communities and those requiring
mild long-term care (Kilavuz et al., 2018; Sato et al., 2020). The relationship is also
significant in the context of chronic liver disease (Nishikawa et al., 2019) and has garnered
attention during the COVID-19 pandemic, with depression considered a contributing factor to
acute sarcopeniain the elderly, particularly amid decreased physical activity, malnutrition,

and inflammation (Aryana et al., 2022).

An analysis of 2,612 patients revealed that those diagnosed with sarcopenia were

more likely to exhibit symptoms of depression. Furthermore, sarcopenia was associated with
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an increased risk of depression symptoms even after accounting for factors such as age and
gender (Lietal., 2024). Similarly, a study in Thailand employed logistic regression analysis
to identify risk factors for sarcopenia, which included advanced age, high scores on
depression symptom assessments, mild cognitive impairment (MCI), and low levels of
physical exercise, suggesting that individuals with sarcopenia tend to be older and exhibit
higher depression symptoms (Y uenyongchaiwat and Boonsinsukh, 2020). In a study focusing
on the Chinese Health and Retirement Longitudinal Study, researchers used the AWGS 2019
algorithm to assess parameters such as muscle strength, muscle mass, and physical
performance to evaluate the prevalence of sarcopenia. The findings indicated a significant
correlation between severe sarcopenia and the emergence of depression symptoms, such as
decreased attention, low mood, and sleep disturbances, in contrast to those without the
condition (Gao et al., 2021). Moreover, Szlejf et al. demonstrated that significant indicators of
depression, including decreased attention, memory loss, negative emotions, and fatigue, were

associated with anxiety disorders (Szlejf et al., 2019).

Furthermore, the relationship between depression and sarcopenia has been shown to
be bidirectional. One study found a significant correlation between sarcopenia and a higher
risk of suicide in non-elderly patients with severe depression (Fan et al., 2020). During the
COVID-19 pandemic, researchers investigated the prevalence of sarcopenia and its risk
factors, including depression, emphasizing the multifaceted impact of the disease on the
mental health of the elderly (Won and Yoon, 2022; Karlibel, Aksoy and Onen, 2023).
Additionally, the synergistic effect of sarcopenia and coronary heart disease in increasing the
risk of new-onset depression symptoms was identified, highlighting the complex interplay
between physical and mental health in the elderly (Chen et al., 2021). These findings

collectively underscore the intricate and significant relationship between depression and
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sarcopenia, suggesting the need for comprehensive approaches in assessing and managing

these conditions, particularly among the elderly population.

1.4 Gaps and aims

Recent studies indicate that depression and sarcopenia are prevalent among the
elderly and are significantly linked. However, the precise correlation between these two
conditions varies across different countries, necessitating further research to thoroughly
understand the causal relationships and underlying processes between depression and
sarcopenia. China, located in Asia, is the most populous country in the region and has the
highest number of elderly people worldwide. By 2050, China's population aged 65 and above
is expected to reach 400 million, with those aged 80 and above hitting 150 million (Fang et
al., 2015). Therefore, understanding the determinants affecting sarcopenia among the Chinese
elderly and proactively identifying and addressing this condition is crucial. Although research
on sarcopenia in China has gained significant interest over the past two years, most studies
have been concentrated in the southern regions and have not clearly defined the relationship
between depression and sarcopenia, nor is it clear whether a bidirectional relationship exists
within China. Furthermore, Wang et al. emphasized the need for more population-based
studies to determine the true relationship between depressive syndrome and sarcopeniain this

demographic (Wang et al., 2018).

Therefore, the primary aim of this study is to assess the prevalence of depression and
sarcopenia among the elderly population in Suzhou, China, in 2022. The second objective is
to investigate the correlation between depression and sarcopenia among the elderly in

Suzhou, China. This study hypothesizes that the prevalence rates of these two conditions in
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Suzhou, Jiangsu, will be lower than the national average in China. Additionally, it posits that

depression will impact the prevalence rate of sarcopenia among the elderly in Suzhou.

1.5 Significance and clinical implications

The significance and clinical importance of this study lie in its thorough investigation
of the prevalence and interrelation between depression and sarcopenia among the elderly
population in Suzhou, China, providing a scientific foundation for the development of
targeted prevention and intervention strategies. Given China's status as home to the world's
largest elderly population, this research not only aims to enhance the quality of life for
Chinese seniors but also offers insights that could inform global elderly health management
practices. Identifying the connection between depression and sarcopenia allows medical
professionalsto diagnose and treat these conditions earlier, thereby mitigating their negative
impact on the physical function and quality of life of the elderly. Moreover, this study could
reveal regional differences in the prevalence of depression and sarcopenia, offering local
governments and health policymakers customized intervention strategies to address these

challenges in an aging society.
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2. Methodology
2.1 Study design and participants

The data used in this study are derived from the first data collected for a collaborative
project conducted by Duke Kunshan University and West China University of Medical
Sciences. The project is focused on conducting risk factor surveys in a cohort of elderly
individuals with myasthenia gravis in China. In 2022, West China Medical University
initiated a two-year conditioning research project in Kunshan, Suzhou. As part of this project,
Duke Kunshan University collaborated with Suzhou Municipal Hospital and Kunshan
Community Health Service Center (CSC). The staff from all three institutions worked
together to conduct a survey on sarcopenia among 1,000 elderly patients at the health service
center. Information was gathered on socio-demographics, lifestyle variables, physical activity,
mental health, physical health, cognitive capacity, and daily living skills, as well as

anthropometric measures and body composition analysis.

The project was approved by the Ethics Committees of West China Hospital in
Sichuan and Suzhou Municipal Hospital. The handling of all data will be done with strict
confidentiality, ensuring that no personal information will be included in the article. Every
participant provided their signature on an informed consent document, and those who
successfully filled out the questionnaire were presented with little presents in the shape of
toothbrush setsas a token of appreciation. Upon conclusion of the study, the dataset will be
securely stored and protected from any unauthorized disclosure on the internet or any other

platforms.

The study included Chinese individuals aged 50 years and above, who were residents
in Suzhou for at least 36 months and willingly consented to take part in the study. The

exclusion criteriaincluded individuals with a life expectancy of less than 6 months (or those
14



with a terminal illness), individuals with severe disabilities (such as the loss of a hand or
foot), individuals with mental illnesses, individuals who were unable to independently walk to
a community service center, and individuals who were unable to fully complete the

questionnaire due to lack of cooperation.

2.2 Data collection and cleaning

Following a yearly medical examination at the CSC, all participants were asked by
professional interviewers if they desired to proceed with the questionnaire. Data from the
questionnaire was gathered viain-person, individual interviews conducted by interviewers

with the respondents. A total of 989 questionnaires were successfully completed.

Out of the 989 participants who were recruited, 51 of them did not provide
information about their educational level, 7 did not finish the depression (PHQ-9)
questionnaire, and a total of 211 did not take part in the body composition measurements,
which include measurements of height, weight, grip strength, pace, calf circumference, and so
on. After removing missing data, the analysis focused on data from a total of 638 people,

consisting of 353 men and 284 females (Figure 1).
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Raw data: 989

Missing “educational
level”: drop 51

Missing “baseline
PHQ-9”: drop 7

Missing “physical
data”: drop 211

v

Cleaned data: 638

Figure 1: Flowchart of Data Cleaning Process.

2.3 Assessment of sarcopenia
The Asian Working Group on Sarcopenia (AWGS) has been instrumental in

developing guidelines for identifying sarcopenia in the Asian area. The AWGS released its
initial consensusin 2014 (AWGS 2014), and subsequently produced a revised version in 2019
(AWGS 2019). The AWGS diagnostic paradigm incorporates the assessment of muscle mass,
strength, and physical performance to determine sarcopenia. We used the AWGS 2019
diagnostic approach into our research study to perform sarcopenia screening in community -
supported primary healthcare settings. During the first screening process, case detection
methods are utilized. These tactics involve assessing the calf circumference, with thresholds
of less than 34 centimeters for males and fewer than 33 centimeters for females. Additionally,
the SCARC-F scale can be used, with a minimum score of 4 points, or the SARC-CalF scale,
with a minimum score of 11 points. To do initial screening, we utilized calf circumference

measurements due to the absence of SARC scale data in our questionnaire. Following that,
16



the assessment of muscular function was performed by measuring the grip strength of the
elderly adults, with the thresholds set at below 28 kilos for malesand below 18 kilograms for
females (Figure 2). This assessment provides a measure of the muscular strength in the senior
demographic. Individuals with calf circumference and grip strength measurements below the
specified thresholds were identified as possible sarcopenia. Utilizing this systematic

diagnostic approach facilitates the early detection of possible sarcopenia in elderly individuals
and enables the consideration of prospective treatment interventions. Following the screening
process, those who exhibited a high probability of sarcopenia were assigned a code of "1",

while those who did not show any possibility of sarcopenia were assigned a code of "0".

Primary health care or community preventive services settings

> ICalf circumference (M: <34 cm, F: <33 cm)]
or » SARC-F 24
or >» SARC-CalF 211

Case

Finding

1 '

Muscle strength or Physical performance

> Handgrip strength > 5-time chair stand test (212 s)
LU | (M: <28 kg, F: <18 kg)

| |
.

“Possible sarcopenia”

Figure 2: Asian Working Group for Sarcopenia (AWGS) 2019 algorithm for
sarcopenia. F, female; M, male (Chen et al., 2020).
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2.4 Assessment of depressive symptoms

The Patient Health Questionnaire-9 (PHQ-9) is a subset of the depression portion of
the Patient Health Questionnaire (PHQ) created by Spitzer et al. (Spitzer et al., 1999)). The
PHQ-9 is a questionnaire consisting of 9 questions that is used to patients in primary care
settings to assess the existence and intensity of depression. This is a self -assessment tool. The
PHQ-9 was created based on the DSM-1V criteria (Diagnostic and Statistical Manual of
Mental Disorders - Fourth Edition) to assess the frequency of depressed symptoms
experienced by the patient over a two-week period. The scoring system ranges from 0 (never)
to 3 (nearly every day). The scores for each item span from 0 to 3, resulting in a total score
ranging from 0 to 27. Depressive symptoms are classified into several categories based on
these scores: "none or minimal” (0-4), "mild" (5-9), "moderate™ (10-14), "moderately severe"
(15-19), and "severe™ (20-27). Following data cleaning and screening procedures, it was seen
that the number of individuals exhibiting moderate and severe depression was below 10.
Consequently, the depression data were amalgamated in the study, resulting in the assignment
of a code "0" to indicate the absence of depression and a code "1" to indicate the presence of

depression.

2.5 Assessment of confounders

The demographic dataencompassed age, gender, yearly household earnings, marital
status, geographical location, and educational background. The study questionnaire lacked
explicit inquiries on the age of the participants. Consequently, age was calculated by
subtracting the year of issuance from the ID card using the year 2023. The raw data for yearly
family income was initially divided into eight groups. However, due to the
underrepresentation of some groups, they were consolidated into three categories: "5k-80k",

"80k-500k", and "unknown".
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Regarding educational achievement, the categories "adult college,” "bachelor's
degree," and "high school and above™ were merged into a single category called "high school
and above" due to the limited number of individuals in each category. As a result, ed ucational

elementary school,” "junior high

attainment was classified into four groups: "illiteracy,
school,” and "high school and above." Furthermore, the number of individuals who are
widowed, divorced, not cohabiting, or unmarried in their marital status is extremely small. As
a result, these four categories are grouped together as "other.” Consequently, the merger
yields two distinct categories of marital status: 1) Married; and 2) Other. Furthermore, the
classification of residential location has three distinct categories: 1) Cohabiting with family;

and 2) Residing alone.

Furthermore, body mass index (BMI) serves as a tool to evaluate both obesity and
thinness in older persons. The formula BMI =weight in kilograms / (height in meters)? may
be employed to determine four distinct categories of individuals. An individual is classified as
"low weight" when their body mass index (BMI) is below 18.5. A BMI that falls between the
range of 18.5 to less than 25 s classified as "normal weight." An individual is classified as
"overweight" when their Body Mass Index (BMI) falls between the range of 25 to 30,
inclusive. If the BMI was 30 or more, it was categorized as "obesity". Due to the small
population size of individuals classified as "low weight" (less than 20), this group was
combined with the "normal weight" category to forma new category called "low and normal
weight". Furthermore, the quantity of individuals classified as "obesity" did not meet the
anticipated level, therefore necessitating the merging of the "overweight" and "obesity"
categories to form the new category "overweight and obesity". The resultant BMI
classifications achieved via reassembling the categories were: 1) Low and normal weight; 2)

Overweight and obesity.
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Data on physical activity and sleep quality were further obtained by a self -
administered questionnaire completed by participants. The study assessed physical activity by
asking participants if they had reduced their overall physical activity in the prior month. The
categories "slightly reduced" and "significantly reduced" had a lower number of replies,
hence they were merged to create a new category called "reduced physical activity". The
ultimate classification of physical activity was thus: 1) Regular activity and 2) Reduced
physical activity. The inquiry on the quality of sleep was: "On a scale of one to ten, how
would you evaluate your present sleep quality?". Due to the limited number of respondents
who chose "very bad,” | decided to merge this group with those who selected "bad,” resulting
in arevised category labeled as "bad and very bad." The sleep quality was categorized into

four groups: 1) Excellent, 2) Good, 3) General, and 4) Bad and very bad.

2.6 Statistical analyses

To provide a concise summary of the characteristics of the participants, descriptive
statistics were utilized. To describe the sarcopenia status and gender differences, the t-test and
the chi-square test were used as our statistical tools. For investigating the independent
connection between sarcopenia and depressive mood, multiple logistic regression models
were taken into consideration. Both the crude model, which was a univariate model, and the
adjusted model, which was a multivariate model, were taken into consideration when
calculating the oddsratio (OR) and the confidence interval (95% CI). All the variables, except
for the diagnostic component of sarcopenia, were successively incorporated as covariates in
multivariate model 2. These variables included demographic parameters such as age, gender,
body massindex (BMI), education, family income, marital status, and domicile. Additionally,

physical activity and sleep quality were also included. Every single statistical analysis was
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carried out with the assistance of the STATA program (STATA / MP 17.0 for Mac: Apple
Silicon Corporation). In every analysis, the level of statistical significance was established at

P<0.05.
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3. Results

Table 1 shows the background characteristics of the participants with possible
sarcopenia categorized as having the disease (N =498) and not having the disease (N = 140).
The mean age was 72.8 years for the overall sample, 72.4 years for the control group, and
74.0 yearsfor the possible sarcopenia group. The P value for the age difference was 0.003,
indicating a statistically significant difference in age distribution between the possible
sarcopenia group and the no disease group. The gender breakdown in the total, no disease,
and possible sarcopenia groups was as follows: 44.67% femalesand 55.33% males, 44.18%
females and 55.82% males, and 46.43% females and 53.57% males, respectively. The data
indicates that there is no statistically significant difference in gender distribution among the
groups (P =0.636). The BMI categorization showed that the possible sarcopenia group had a
considerably greater percentage of persons with low-weight and normal-weight compared to
the no disease group (88.57% vs. 48.19%). In contrast, the possible sarcopenia group had a
notably lower percentage of persons who were overweight and obese (11.42% vs. 51.81%).
The observed difference was statistically significant at a level of P <0.001, indicating a
possible link between BMI and possible sarcopenia. The overall percentage of persons with
no educationwas 19.75%. The proportion was 20.68% in the control group and somewhat
lower at 16.43% in the possible sarcopenia group. In the overall group, 22.89% had a high
school education or more, with 23.69% in the control group and 20.00% in the possible
sarcopenia group. Nevertheless, these variations were not statistically significant (P = 0.439).
There were no statistically significant variations in the distribution of family income across
differentincome levels across the groups (P = 0.535). The prevalence of possible sarcopenia
was lower in adults with an annual income of 80k-500k compared to the no disease group.
Married and cohabiting individuals in the control group had a higher proportion (83.94% vs.
77.86%) compared to others, but the difference was not statistically significant (P =0.130).

The study did not find any statistically significant differences in residence status, depressive
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symptoms (measured by the PHQ-9), physical activity frequency, and sleep quality among the
population, no disease and possible sarcopenia groups. These traits may not have a crucial
influence in the distribution of possible sarcopenia. In summary, other background
characteristic variables than age and BMI did not show statistically significant differences
between older individuals with and without possible sarcopenia.

Table 1: Background characteristics of the participants?.

Overall Possible Sarcopenia P-value
No disease (N=498) Having disease (N=140)
Age (vears) 728+54 | 724£5.1 | 740+ 62 0.003
e L o S S o — e
Women 285 (44.67%) 220 (44.18%) | 65 (46.43%)
Man 353 (55.33%) 278 (55.82%) 75 (53.33%)
BMI : 0.000
Low and normal weight 364 (57.05%) 240(48.19%) | 116 (88.57%)
Overweight and obesity | 274 (42.95%) 258 (5181%) 16 (11.42%)
Educational level (%) ' 0.439
literacy 126 (19.75%) 103 20.68%) 23 (16.43%)
Elementary school 129 (20.22%) 95 (19.08%) 34 (24.29%)
Junior high school 237 (37.15%) 182(36.55%) 55 (39.29%)
Senior high schooland above | 146 (22.89%) = 118(23.69%) | 28 (20.00%)
Family income, RMB (%) 0.535
5k-80k 1326 (51.09%) 252(50.60%) | 73 (52.14%) :
80k-500k 244 (38.24%) 197 (39.56%) | 47 (33.57%)
“unknown | 68 (10.66%) 48(9.64%) | 200429%)
Marital status (%) 0.130
“Married and living with partner | 527 (82.60%) | 418(83.94%) 109 (77.86%)
Other 111 (17.40%) 80 (16.06%) | 31 (22.14%)
“Residential sitwation (%) TR 0276
Cohabiting with family 580 (90.91%) 456 (91.57%) | 124 (88.57%)
“Residing alone ' 58(9.00%) | 42843%) | 16(11.43%)
PHQ-9 (%) 0.250
“No depression | 529(8292%) | 420(8434%) | 109(77.86%) |
Depression 109 (17.08%) 78 (15.66%) j, 31 (22.14%)
“l"l‘lysical activity (%) 0.594
Regular activity 526 (87.15%) 436 (87.55%) 120 (85.71%)
T S e T G
Sleep quality (%) 0.739
CBxcellent 225 (35.27%) 176 3534%) | 49 (35.00%) |
Good 218 (34.17%) 174(34.94%) 44 (31.43%)
General 96 (15.05%) 71 (14.26%) { 25 (17.86%)
Bad and very bad - 99(15.52%) 77 (15.46%) : 22 (15.71%)

! The data are the mean + SD. T-test and y2-test were used to study differences between the participants with
sarcopenia and the healthy (non-sarcopenia) controls. PHQ-9: Nine-item Patient Health Questionnaire. BMI: Body
Mass Index.

23



Tables 2, 3, and 4 provide the associations between several classifications of
depressive symptoms based on PHQ-9 scores and the occurrence of possible sarcopenia in
638 persons across control and case groups. Table 2 shows that 84.34% of people in the
control group and 77.86% in the possible sarcopenia group did not have depressive
symptoms. The control group had a prevalence of moderate depressive symptoms at 14.46%,
whereas the possible sarcopenia group had a prevalence of 20.00%. Both groups had a
decreased prevalence of moderate and severe depressive symptoms, with rates of 1.00% and
0.20% respectively. Overall, there was a higher prevalence of depressive symptoms in the
possible sarcopenia group, suggesting a possible association between possible sarcopenia and
an elevation in depressive symptoms. Table 3 classifies depression into two separate
categories: those with depression and individuals without depression. In the control group,
15.66% of individuals had signs of depression, whereasthe possible sarcopenia group had a
higher frequency of 22.14%. A higher percentage of individuals in the possible sarcopenia
group reported having depressed symptoms. Table 4 presentsa thorough examination of the
relationship between the PHQ-9 score and the occurrence of possible sarcopenia. In the
control group, the proportion of patients with a score of 1 was 20.88%, whereas in the
possible sarcopenia group it was 17.86%. Cases with scores of 3 and 5 were equally

distributed across both groups. Overall, there was no difference in the distribution between
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the control and case groups asthe PHQ-9 score increased. Instances of cases were seen only

in the control group, with none detected in the case group, even at severe levels of 16.

Table 2: Contingency table on possible sarcopenia and depression (N=638)2.

PHQ-9 Possible Sarcopenia Total
| Control Case
No depression 420 (84.34%) 109 (77.86%) 529 (82.92%)
Mild depression 72 (14.46%) 28 (20.00%) 100 (15.67%)
Moderate depression 5(1.00%)  3(2.14%) 8(1.25%)
Severe depression 1 (0.20%) 0 (0.00%) 1 (0.16%)
Total 498 (100.00%) 140 (100.00%) 638 (100.00 %)

Table 3: Contingency table on possible sarcopenia and depression (N=638)°.

PHQ-9 Possible Sarcopenia Total
Control } Case ‘
No depression 420 (84.34%) 109 (77.86%) 529 (82.92%)
Having depression 78 (15.66%) 31 (22.14%) 109 (17.08%)
"""" Total  498(100.00%)  140(100.00%) 638 (100.00 %)

2 PHQ-9: Nine-item Patient Health Questionnaire.
3 PHQ-9: Nine-item Patient Health Questionnaire.
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Table 4: Contingency table on possible sarcopenia and depression with PHQ
score (N=638)".

PHQ Score Possible Sarcopenia Total
Control Case
0 199 (39.96%) 60 (42.86%) 259 (40.60%)
1 104 (20.88%) 25 (17.86%) 129 (20.22%)
2 70 (14.06%) 15 (10.71%) 85 (13.32%)
3 47 (9.44%) 9 (6.43%) 56 (8.78%)
4 29(5.82%) 11 (7.86%) 40 (627%)
5 19 (3.82%) 6 (4.29%) 25 (3.92%)
6 11 221%) 6 (4.29%) 17 (2.66%)
7 8 (1.61%) 2 (1.43%) 10 (1.57%)
8 4(0.80%) 2 (1.43%) 6 (0.94%)
9 1(0.20%) 1(0.71%) 3 (0.31%)
10 1(0.20%) ‘ 2 (1.43%) 3 (0.47%)
un 2 (0.40%) 1(0.71%) 3 (0.47%)
12 2 (0.40%) 0 (0.00%) 2(0.31%)
16 1(0.20%) 0 (0.00%) 1(0.16%)
Total 498 (100.00%) 140 (100.00%) 638 (100.00%)

Tables 5 and 6 display the results of a cross-sectional research examining the
relationship between symptoms of depression and the risk of developing possible sarcopenia.
In the first model (Table 5), those showing signs of depression had an odds ratio (OR) of 1.53
for possible sarcopenia, with a 95% confidence interval (Cl) of 0.96-2.44. The connection
was not statistically significant (P-value =0.073). After adjusting for potential confounding
factors such age, gender, and BMI, the odds ratio for possible sarcopenia in those with
depressive symptoms slightly increased to 1.56 (95% CI: 0.85-2.84). The statistical
significance of the relationship decreased to a P-value of 0.148. When analyzing depressive
symptomsas a continuous variable in Table 6, each one-unit increase in the PHQ-9 score was
linked to a 1.04-fold higher odds ratio for possible sarcopenia (95% CI: 0.96-1.13). The

unadjusted model produced a P-value of 0.302, indicating an absence of significant

4 PHQ-9: Nine-item Patient Health Questionnaire.
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correlation. The updated model showed a slight decrease in the odds ratio to 1.03 (95% CI:
0.93-1.14) and an increase in the P-value to 0.607. This supports the idea that there is no
notable connection between depression and possible sarcopenia, considering any influencing
variables. In this study conducted at a single point in time, the initial analysis indicated a
potential connection between depressed symptoms and a slight rise in the risk of possible
sarcopenia. However, this correlation became statistically insignificant when other variables
were considered. The results indicate that the relationship between symptoms of depression
and possible sarcopeniain the participants of this study may be influenced by other variables

or may be weak.

Table 5: Unadjusted rate odds ratios and adjusted odds ratios and 95%
confidence intervals: Depression as a categorical variable (N=638)5.

OR (95% CI) P-value
Uhadjusted -

Depreésioh - o
'Having depression 153 (0.96-2.44) 0073
Adjusted

Depression |
Having depression 1.56 (0.85-2.84) 0.148

Table 6: Unadjusted odds ratios and adjusted odds ratios and 95% confidence

OR (95% CI) P-value
................... Unadjusted
Depression 1.04(0.96-1.13) = 0302
Adjusted
Depression | 103093114 | 0607

5 OR: odds ratio; ClI: confidence interval. Adjusted variables: age, sex, Body Mass Index (BMI), education level,
family income, marital status, residential situation, physical activity, and sleep quality.
® OR: odds ratio; Cl: confidence interval. Adjusted variables: age, sex, Body Mass Index (BMI), education level,
family income, marital status, residential situation, physical activity, and sleep quality.
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4. Discussion

This study investigated the correlation between depressive symptoms and possible
sarcopenia, as well as other potential causes, among the older population in Suzhou, China.
The findings of our investigation did not corroborate the hypothesis that depression exerts an
influence on possible sarcopenia. No significant correlation was seen between depression and
possible sarcopenia. Nevertheless, other data indicate that age and BMI (obesity) may exhibit

a significant correlation with possible sarcopenia.

The current survey, which found that 21.9% of community members aged 50 years or
older had sarcopenia, presents a stark contrast to other research in this field, highlighting the
variability in the prevalence of sarcopenia across different populations and studies. For
instance, the study by Han et al. on suburban-dwelling older adults in China revealed a lower
prevalence of sarcopenia, with 6.4% in malesand 11.5% in females, using the criteria of the
Asian Sarcopenia Working Group (Han et al., 2016). This is significantly different from the
findings in Japan, where a study involving 949 older adults aged 65 to 91 years from
community dwellings reported sarcopenia prevalence rates of 9.6% in males and 7.7% in
females, again based on the criteria of the Asian Sarcopenia Working Group (Yuki et al.,

2015).

The discrepancy in these results underscores the complex nature of possible
sarcopenia and its varying impact across different geographic and cultural contexts. Bijlsma
etal. observed a wide variation in the prevalence of sarcopenia in the elderly population,
ranging from 7% to more than 50%. This variation can be attributed to the fact that there is no
consensus among researchers on the definition of sarcopenia and various diagnostic criteria
are used. Different groups, such as the Asian Myasthenia Gravis Working Group, may have

different thresholds and parameters for defining myasthenia gravis, resulting in different
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reported prevalence rates (Bijlsma et al., 2013). Kim et al. also highlighted these disparities,
pointing out that the living communities' characteristics, including socioeconomic factors,
access to healthcare, and general awareness about sarcopenia, could influence both the
development of the condition and its diagnosis (Kim et al., 2016). Therefore, while the
current survey suggests a higher prevalence of sarcopenia in the studied population, these
results must be contextualized within a broader, global perspective that considers varying
methodologies, demographic factors, and regional lifestyle differences. Thisunderstanding is
crucial for developing more targeted and effective strategies for the prevention and

management of sarcopenia across diverse populations.

The incidence of depressive symptoms in our sample was 17.08%, which is an
increase from the results of the previously conducted study on Chinese older persons, and this
result is slightly higher than the average rate in China. Previous studies have shown that the
occurrence of depressed symptoms among Asian elderly individuals ranged from 8% to 9%
(Wangetal., 2018). In comparison, the prevalence of depressive symptoms in the United
Kingdom and the United States was 12.8% and 17.8% respectively (Heok and Ho, 2008; H.
Y. Zhangetal., 2022). The increased frequency of depressive symptoms in this study can be
attributed to various factors. Firstly, the study only focused on older persons from the same
town, indicating that the community shares similar living patterns and social culture.
Furthermore, the dissemination of adverse emotions may exhibit greater speed and magnitude
among the elderly demographic. This phenomenon may be attributed to the social network
positioning, life experiences, and emotional sensitivity of older persons. As individuals get
older, they may more depend on their immediate social networks, such as family members
and close friends. This might intensify the rate and influence of emotional contagion (Adolfo

etal., 2022). Furthermore, elderly individuals may encounter a greater number of life stresses,
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such as health issues and the passing of their colleagues, which might increase their

susceptibility to experiencing and conveying unpleasant emotions.

Furthermore, the absence of a correlation between possible sarcopenia and depressed
symptoms aligns with the findings of several other investigations. In a Korean study,
researchers surveyed 7,364 participants aged 20 years or older based on the 2010 to 2011
Korean National Health and Nutrition Examination Survey and found no significant
association between sarcopeniaand depression or depressive symptoms (C.-H. Byeon et al.,
2016). Ishii et al. conducted a study to investigate the association between sarcopenia,
obesity, and depressive symptoms in Japanese older individuals living in the community
(Ishiietal., 2016). They used the Geriatric Depression Scale (GDS-30) and concluded that
sarcopenia did not have a significant impact on the likelihood of experiencing depressive
symptoms. Zhang et al. discovered that after adjusting for many factors that may affect the
results, such asage, gender, marital status, living circumstances, hypertension, body mass
index, and physical activity, they did not find a connection between depressed symptoms and

sarcopenia (H. Y. Zhang et al., 2022).

Moreover, several articles have substantiated the correlation between obesity and
sarcopenia. Obesity and possible sarcopenia have similar underlying causes, including as
lifestyle habits, hormonal and immunological variables (Padilla Col6n and Toledo, 2021).
These factors might work together to increase the likelihood of various negative health issues.
Obesity causes impairments in muscle function and raises the risk of developing dysfunction.
Obese people generally have higher levels of muscle strength than non-obese people because
obesity leads to a continuous stimulation of antigravity muscles, resulting in increased
strength (Tomlinson et al., 2016). Furthermore, sarcopenic obesity is recognized as a separate

clinical condition that, unlike obesity or sarcopenia alone, results in the decline of muscle
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mass and function due to the detrimental effects of metabolic disorders associated with
adipose tissue, such as oxidative stress, inflammation, and insulin resistance, all of which can

have an adverse impact on muscle mass.

The results of this study are restricted by many aspects that restrict its extent and
dependability. Initially, the sample size was comparatively limited, potentially accounting for
the increased observed rates of possible sarcopenia and depression compared to prior studies.
The restricted participant pool diminishes the applicability of the results and heightens the
likelihood of statistical anomalies. Furthermore, the study's design and methodological
approach failed to include sophisticated and more reliable screening procedures, such asthose
endorsed by the AWGS 2019, for evaluating conditions such as possible sarcopenia.
Consequently, essential parameters such as the amount of skeletal muscle in the limbs were
omitted from the data collection. Consequently, the researchers had to rely on less precise
measures like as calf circumference and grip strength, which are only rudimentary screening

instruments and may not offer a thorough evaluation of s possible arcopenia.

Moreover, the study encountered challenges with the reliability of data, specifically
pertaining to chronic health issues. There appears to have been a problem in the data system,
resulting in insufficient data acquisition for some key variables. The presence of chronic
illnesses has a crucial role in affecting both sarcopeniaand depression. The lack of this data
weakens the findings and might potentially account for the absence of substantial
correlations. Ultimately, the fundamental constraints of a cross-sectional study design exclude
the ability to establish causality based on the observed correlations. To validate the results of
this investigation and comprehend the cause-and-effect connections between sarcopenia,
depression, and other associated components, it is imperative to conduct longitudinal studies

with bigger participant groups over prolonged durations. It is still unknown if possible
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sarcopenia causes depression, whether depression causes possible sarcopenia, or whether

there is a bidirectional link between the two without these long-term investigations.

Despite several limitations, this study is pioneering in its nature as it is the inaugural
investigation of its sort undertaken in Suzhou. Moreover, it is the first instance where the
occurrence of possible sarcopenia has been quantified in Suzhou. This work not only
addresses a deficit in research on myasthenia gravis in the region, but also offers explicit
guidelines and direction for future screening and research on possible sarcopenia. With the
help of this study, the incidence of possible sarcopenia in the Suzhou area will be better
understood, and the groundwork for the creation of efficient preventative and therapeutic

strategies will be laid.
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5. Conclusion

This study investigated the prevalence and correlation between depressive symptoms
and possible sarcopenia among the elderly population in Suzhou, China. Despite initial
hypotheses, the findings revealed no significant direct correlation between depression and
possible sarcopenia when confounding factors were accounted for. However, age and BMI
were significantly associated with possible sarcopenia, suggesting that these factors may play
amore crucial role in the development of the condition. The prevalence rates of possible
sarcopenia and depressive symptoms observed in this study contribute to the existing
literature and emphasize the variability of these conditions across different populations and
regions. The absence of a significant correlation between depression and possible sarcopenia
indicates that while these conditions may coexist within the elderly population, they may not
directly influence one another in the context of this study's demographic. This research
underscores the complexity of geriatric health, highlighting the need for multifaceted
approaches to prevent and manage possible sarcopenia and depression among the elderly.
Future research should focus on longitudinal studies to better understand the causal
relationships and mechanisms underlying these conditions. Additionally, targeted prevention
and intervention strategies should be developed to address the specific needs of the elderly
population in Suzhou and similar communities, aiming to improve their overall quality of life

and health outcomes.
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