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Background: Sarcopenia is an age-related disease characterized by a progressive loss of systemic muscle
mass and/or decreased muscle strength and physical function. The occurrence of sarcopenia in patients with
chronic diseases will not only cause further deterioration of diseases and adverse clinical outcomes, but also
lead to high medical cost, suggesting a necessity and a great significance to explore the associated factors of
sarcopenia in chronic patients in order to improve their quality of life. This study aimed to investigate factors
affecting sarcopenia among older hospitalized patients with chronic diseases.

Methods: A total of 121 older patients with chronic diseases admitted to the Department of Geriatrics of
Affiliated Kunshan Hospital of Jiangsu University from May 2019 to April 2021 were enrolled. According to
the diagnostic criteria of sarcopenia formulated by the Asian Working Group for Sarcopenia (AWGS), the
subjects were divided into a sarcopenia group (n=57) and a non-sarcopenia group (n=64). We analyzed the
associated factors including bone mineral density, nutritional biomarkers, hormone levels and inflammatory
cytokines.

Results: Compared to the non-sarcopenia group, the sarcopenia group was of older average age (P<0.001),
exhibited a lower body mass index (BMI) (P<0.001), a lower bone mineral density (BMD) of the femoral neck
(P<0.01), and a higher incidence of osteoporosis. In terms of hematology, the sarcopenia group exhibited
significantly lower serum iron and zinc levels (both P<0.05), a higher growth hormone (GH) level (P<0.05),
a significantly lower IGF-1 level (P<0.01), and a lower level of iron (P<0.01). Poor nutritional status (assessed
via measurement of albumin and prealbumin levels) positively correlated with sarcopenia (P<0.01).
Conclusions: Sarcopenia is closely associated with aging, and has a close relationship with osteoporosis.
Anemia, malnutrition, vitamin and trace element deficiencies, changes in hormone levels, and chronic
inflammation are correlated with sarcopenia. Patients with these features above call for the screenig

of sarcopenia. Additionally, these characteristics may help providing clues for further research on the

pathogenesis and risk factors of sarcopenia, along with disease prevention and intervention.
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Introduction

Sarcopenia, first identified by Rosenberg in 1997, is a
clinical syndrome characterized by decreased muscle mass
and function, and is closely related to aging (1). Sarcopenia
compromises independence and quality of life, increases the
risks of falls, fractures, disability, and death, and is associated
with high medical expenses. Sarcopenia will be a major
health problem of the future, and has received increased
attention within the academic community. The prevalence
of sarcopenia in older adults varies greatly by population
characteristics, disease status, and the diagnostic criteria
and measurement tools employed. The prevalence rates are
between 5% and 25%, ranging from 5-13% in community-
dwelling older people aged 65 years and above, rising to
20-25% in those aged 80 years and older (2). Despite the
high prevalence, the rate of awareness and diagnosis of
sarcopenia before problems such as physical dysfunction or
falls occur, is relatively low. In other words, the condition of
sarcopenia in elderly adults are often overlooked.

The pathogenesis of sarcopenia is multifactorial. The
condition is related to a variety of chronic diseases including
chronic obstructive pulmonary disease (COPD), chronic
kidney disease (CKD), cardiovascular and cerebrovascular
conditions, and metabolic endocrine diseases (3-5).
Most previous studies on sarcopenia have been based on
community-dwelling older adults (6-8), while those studies
based on hospitalized patients have focused more on the
association between sarcopenia and their adverse clinical
outcomes (9-11). Many studies (12,13) have shown that
sarcopenia in older patients with chronic diseases often
predicts poor prognosis. There are a few studies which have
comprehensively analyzed the associated factors, such as
bone parameters, hormone levels, inflammatory status and
nutritional factors. Here, we analyzed the factors affecting
sarcopenia in older patients with chronic diseases, and
compared such patients to those without sarcopenia over the
same period. We sought to establish a basis and direction
for further research on the associated factors of sarcopenia,
aiming to the early and timely screening of sarcopenia and
define therapeutic interventions that counteract the muscle
atrophy and functional decline associated with aging, which
will ultimately reduce the incidence of sarcopenia and the
associated healthcare costs of older adults. We present the
following article in accordance with the STROBE reporting
checklist (available at https://apm.amegroups.com/article/
view/10.21037/apm-22-201/rc).
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Methods
Subject selection

This was a case-control study. A total of 121 older patients
with chronic diseases admitted to the Department of
Geriatrics of Affiliated Kunshan Hospital of Jiangsu
University from May 2019 to April 2021 were enrolled,
and (using appropriate diagnostic criteria) divided into a
sarcopenia group (n=57) and a non-sarcopenia group (n=64).
The sarcopenia group included 34 males and 23 females,
while the non-sarcopenia group included 23 males and
41 females. Application of the sarcopenia diagnostic criteria
formulated by the Asian Working Group for Sarcopenia
(AWGS) (14) requires: (I) determination of skeletal muscle
mass [we used dual-energy X-ray absorptiometry (DXA)].
Appendicular lean mass (ALM) served as an index of relative
muscle mass. The sums of the ALMs of the upper and lower
limbs, divided by the square of the height (ALM/height’,
the relative skeletal muscle index (RSMI)), were calculated.
We used the adjusted Asian population standard. Males with
scores of <7.00 kg/m’ and females with scores of <5.4 kg/m’
were considered to exhibit muscle mass declines. (I) Muscle
strength measurement: For males, a handgrip strength
<28 kg was defined as low, while the figure for females was
<18 kg. (IIT) Physical performance measurements: the 6-min
normal walking time and the 5-time chair stand test were
used to evaluate physical performance; a walking speed
<1.0 m/s and a 5-time chair stand test time >12 s served as the
cut-offs for low physical performance. If the above criteria
were met, sarcopenia was diagnosed. When criterion 1 and
either criterion 2 or 3 were met, this indicated sarcopenia.
When all 3 criteria were met, sarcopenia was severe.

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study was
approved by the Ethics Committee of Affiliated Kunshan
Hospital of Jiangsu University (No. 2021-01-011-HO1).
Individual consent for this retrospective analysis was waived.

Outcome variables

General data

Two geriatric specialists reviewed the medical records
of all patients, including data on age, gender, body fat
percentage, body mass index (BMI), basic activities of daily
living (assessed using the Barthel Index), and accompanying
chronic diseases (diabetes mellitus, hypertension,
cardiovascular and cerebrovascular diseases, peripheral
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arterial disease, COPD, and malignant tumors), which were
then compared between the 2 groups.

Bone mineral density (BMD) and body composition
The BMDs of lumbar spine vertebrae L1-4 and the left hip
(the femoral neck) were measured via DXA, and T-values
were calculated. Whole-body muscle and adipose tissue
levels were simultaneously assessed. Osteoporosis was
considered present when the BMD T-value of the lumbar
spine or femoral neck was <-2.5.

Laboratory findings

All patients fasted for more than 8 h overnight and
venous blood was collected in the morning. An automated
blood cell analyzer was used to measure hemoglobin
levels. A biochemical analyzer was employed to evaluate
liver function (prealbumin and albumin levels). Atomic
absorption spectrometry was used to determine the serum
levels of trace elements. The electrochemiluminescence
method was employed to assess serum 25 hydroxyvitamin
D levels. Folic acid (FA) and vitamin B12 levels were
measured by radioimmunoassay (RIA), and enzyme-linked
immunosorbent assays (ELISAs) were used to measure the
levels of hormones and inflammatory cytokines.

Statistical analysis

SPSS and GraphPad Prism statistical software were used for
statistical analyses and graph construction, respectively. The
normality of distributions was assessed with the Shapiro-
Wilk (SW) test. Data that were normally distributed
were compared using the independent-samples 7-test. A
nonparametric test was employed to compare non-normally
distributed data. Continuous data are expressed as means
+ standard deviations (means = SDs) and skewed data as
medians with interquartile ranges. The chi-squared or
Fisher’s exact test was used to compare categorical data.
Pearson correlation coefficients between normally distributed
data and Spearman correlation coefficients between non-
parametric data were derived to analyze associations between
sarcopenia-related variables and the RSMI, handgrip
strength, and walk speed. Two-sided P values were used in
this study and P<0.05 was considered statistically significant.

Results

We included 121 hospitalized patients with various chronic
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diseases. Their basic characteristics are listed in Tible 1. The
average age of patients with sarcopenia was significantly
higher than that of the non-sarcopenia group (P<0.001).
There were 34 males and 23 females in the sarcopenia
group, and 23 males and 41 females in the non-sarcopenia
group. The gender difference was statistically significant
(P<0.01), suggesting that the incidence of sarcopenia in
males was higher than that in females with chronic diseases.
Sarcopenia patients exhibited a significantly lower BMI
and Barthel index (both P<0.001), suggestive of poorer
nutritional status and daily function. The incidence
of malignant tumors and cognitive impairment in the
sarcopenia group was higher than in the non-sarcopenia
group (both P<0.05), as was the incidence of COPD and
cerebrovascular disease (both P<0.01), but not the incidence
of other common chronic diseases.

The levels of nutritional markers, hormones, and
inflammatory cytokines in the 2 groups are shown in
Figure 1. The average hemoglobin level of the sarcopenia
group was significantly lower than that of the non-
sarcopenia group. The sarcopenia group also exhibited
significantly lower levels of albumin and prealbumin (both
P<0.001) than the non-sarcopenia group. In terms of trace
elements, the serum iron and zinc levels in the sarcopenia
group were significantly lower than in the non-sarcopenia
group, but the serum calcium level was higher (P<0.05).
The serum magnesium, copper, and lead levels did not
differ between the 2 groups. The vitamin D and vitamin
B12 levels in the sarcopenia group were lower than in the
non-sarcopenia group (both P<0.05). The FA levels did not
differ between the 2 groups. The serum levels of growth
hormone (GH), insulin-like growth factor-1 (IGF-1),
and interleukins IL-8 and IL-2R were measured on
admission. The serum IGF-1 level in the sarcopenia group
was significantly lower than in the non-sarcopenia group
(P<0.01), while the GH level was higher (P<0.05). The
IL-8 and IL-2R levels were higher in the sarcopenia group
(both P<0.05), suggesting that inflammation was associated
with sarcopenia.

We then compared BMD between the 2 groups. In the
sarcopenia group, 31 patients had osteoporosis compared
to 23 in the non-sarcopenia group, and the incidence in
the former group was significantly higher (P<0.05). The
femoral neck BMD in the sarcopenia group was lower
than that in the non-sarcopenia group (P<0.01), but the
BMDs of the lumbar spine did not differ between the
2 groups.

We investigated the correlations between sarcopenia-
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Variable Sarcopenia (n=57) Non-sarcopenia (n=64) P value
Average age (years) 76 [70-81] 67 [59-71] <0.001
Male percentage 34 (59.6%) 23 (35.9%) 0.009
BMI (kg/m?) 20.9 (19.0-24.7) 23.55 (22.3-26.3) <0.001
Body fat (%) 29.4 (24.0-36.1) 32.3 (27.25-37.25) 0.146
Barthel index 95 [65-100] 100 [100-100] <0.001
Chronic disease
Diabetes mellitus 18 15 0.414
Hypertension 30 34 1
COPD 22 7 0.001
Cardiovascular disease 6 5 0.754
Cerebrovascular disease 19 6 0.001
Peripheral arterial disease 19 23 0.849
Connective tissue disease 5 7 0.768
Chronic atrophic gastritis 3 4 1
Malignant tumor 8 2 0.045
Cognitive impairment 4 0 0.046

BMI, body mass index; COPD, chronic obstructive pulmonary disease.

related variables and the RSMI, handgrip strength, and walk
speed. The RSMI exhibited a moderate positive correlation
with BMI, BMD, serum hemoglobin and iron levels, and
muscle mass (Figure 2A4-2E), and mild positive correlations
with the Barthel index and the serum levels of albumin,
zinc, and vitamin D (Figure 2F-2I). However, age and the
levels of serum GH, calcium, and IL-2R were inversely
associated with the RSMI (Figure 27-2M). Grip strength
was positively correlated with the BMD (both lumbar spine
and femoral neck) and serum hemoglobin, albumin, Barthel
index, zinc, iron, as well as vitamin D levels (Figure 2N-2U),
and was negatively correlated with age and the serum levels
of calcium, GH, and IL-2R (Figure 2V-2Y), which was
different from what we originally expected. We found no
significant correlation between any of these parameters and
walk speed.

In an effort to predict sarcopenia, all statistically
significant variables mentioned above were subjected to
further analysis. The ability of these variables to predict
sarcopenia is shown in Figure 3. Age predicted sarcopenia
well (Figure 34), with an optimal cutoff of 73.5 years,
which yielded a sensitivity of 61.4% and a specificity of
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92.2%. Thus, patients older than 73.5 years require careful
assessment and a possible diagnosis of sarcopenia. The
albumin and hemoglobin levels and the BMI (Figure 3B-3D)
were moderate predictors of sarcopenia. Patients with low
values of these indicators should be evaluated in terms of
sarcopenia. The prealbumin, iron, zinc, vitamin D, and
vitamin B12 levels were very weakly predictive (Figure 4).

Discussion

Sarcopenia is considered to be a geriatric syndrome.
With increasing age, muscle attenuation and loss are very
common, accompanied by osteoporosis, malnutrition, and
metabolic syndrome. Sarcopenia in older adults is closely
associated with a myriad of poor health outcomes including
but not limited to falls, fractures, hospitalization, disability,
and all-cause mortality. Sarcopenia has become a hot topic
in the field of geriatric medicine.

Early-stage sarcopenia may not be accompanied by
symptoms, or perhaps only by fatigue and weight loss.
Therefore, it is easily overlooked, not diagnosed, and
misdiagnosed. Many medical institutions do not even
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Figure 1 The levels of nutritional markers, hormones, and inflammatory cytokines in the 2 groups. (A-C) The levels of prealbumin,

albumin, and hemoglobin; (D-I) the levels of trace elements zinc, iron, calcium, copper, magnesium, and plumbum; (J-L) the levels of
vitamin D, vitamin B12, and folic acid; (M,N) the levels of IGF-1 and GH; the levels of IL-2R and IL-8 and the bone mineral density of the

lumbar spine and femoral neck (O-R) in patients with or without sarcopenia. Results of the test were significant with P<0.05. IGF-1, insulin-
like growth factor-1; GH, growth hormone; IL-2R, interleukin-2R; IL-8, interleukin-8.

perform routine screening, and systematic clinical research
is lacking. When sarcopenia becomes severe, activity
declines, daily activities become difficult, the fall and
fracture risks rise, and the outcomes are always adverse.
However, sarcopenia can be cured if identified and treated
early. Therefore, a comprehensive understanding of the
clinical characteristics, risk factors, underlying mechanisms,
and factors leading to adverse prognosis is essential.

© Annals of Palliative Medicine. All rights reserved.

Sarcopenia is caused by many intrinsic and extrinsic
factors. The risk factors include age, gender, a low physical
activity level, and the presence of chronic disease (15-17).
With aging, changes in the levels of GH, testosterone,
thyroxine, and IGF adversely affect muscle quality and
strength (18). In addition, poor nutrition and reduced protein
synthesis are common in older adults, and malnutrition can
aggravate the decline in muscle function and quality (19). In
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Figure 2 The relationships between sarcopenia-related variables and RSMI and handgrip strength. Correlations between the RSMI and
BMI, hemoglobin, BMD of the lumbar spine and femoral neck, and serum iron level (A-E). Correlations of the RSMI with the Barthel index
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GH and IL-2R (V-Y). Results of the test were significant with P<0.05. RSMI, relative skeletal muscle index; BMI, body mass index; BMD,
bone mineral density; GH, growth hormone; IL-2R, interleukin-2R.
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patients were more susceptible to the condition, consistent
with most prior epidemiological studies. Their BMIs were
lower, daily living was more arduous, and most had chronic

this study, we found that participants with sarcopenia were
more likely to be older and malnourished, and aging and
malnutrition may be strong predictors of sarcopenia. Male
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diseases including COPD, cerebrovascular conditions,
and cognitive disorders, in line with the findings of most
previous clinical studies.

Malnutrition is defined as an imbalance between
energy, protein, and other nutrients. It is prevalent in
various populations, particularly older adults, due to their
lower levels of physical activity and a reduction in energy
needs, decreased appetite and food intake, poor function
of chewing, digestion, and absorption, cognitive decline,
multiple medications, and comorbidity status. Malnutrition
and sarcopenia often overlap, negatively affecting body
composition, physical function, and clinical outcomes. A
substantial body of evidence now links poor nutrition to
poor muscle quantity and quality in older age. Malnutrition
promotes sarcopenia (20). Clinicians should integrate
nutrition assessment with sarcopenia screening for optimal
evaluation of these 2 interrelated issues to help improve
patients’ clinical outcomes (21). Water, minerals, protein,
vitamins, fat, and trace elements are essential. It is possible
to screen and assess sarcopenia by assessing BMI, body
fat percentage, and biochemical markers (serum albumin,
prealbumin, hemoglobin, vitamins, and trace element
levels). Patients with lower values were at a significantly
greater risk of sarcopenia. BMI correlates positively with
the RSMI, and a low BMI is a key risk factor for muscle
mass decline. We also found trends toward more anemia
and hypoproteinemia in patients with sarcopenia. The
hemoglobin, albumin, and prealbumin levels were positively
associated with both the RSMI and grip strength, indicating
that they may contribute to both muscle quantity and
quality, and may predict sarcopenia. The mechanism
underlying the associations has not been fully clarified.
Nutrition plays an extremely important role in terms of
muscle health. Malnourished older persons are at increased
risk of sarcopenia because of reduced muscle protein
synthesis with age (21). BMI and albumin and prealbumin
levels are reliable markers of nutrition. Kim ez 4/. suggested
that prealbumin degradation might reduce muscle strength
and mass, increasing the risk of sarcopenia (20), which is
consistent with our findings. Both albumin and prealbumin
are negative acute-phase reactants, the concentrations of
which fall during inflammation (22). It is widely accepted
that inflammation plays a role in the pathogenesis of
sarcopenia. Chronic low-grade inflammation contributes
to a loss of muscle mass, strength, and function, affecting
both muscle protein breakdown and synthesis via several
signaling mechanisms (23), which is in line with our
observations. We found that levels of the proinflammatory
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cytokines IL-8 and IL-2R were elevated in sarcopenia
patients, the latter of which has also been confirmed to be
associated with immune senescence (24).

Trace elements play key roles in both physiological and
pathological processes and metabolic activities. Changes in
trace element levels may be associated with loss of muscle
mass, reduced muscle strength, and functional decline in
aging. No systematic review has yet explored the effects of
trace elements on sarcopenia. We found that the serum iron
and zinc levels in patients with sarcopenia were significantly
lower than in those without sarcopenia. Moreover, the
levels of these 2 elements positively correlated with the
RSMI, indicating that zinc and iron may play important
roles in sarcopenia development and progression. Zinc-
containing enzymes include alkaline phosphatase, DNA and
RNA polymerases, and carboxypeptidases. These enzymes
synthesize nucleic acids and proteins, activate other
enzymes, and participate in signaling pathways that affect
a variety of physiological and pathological processes (25).
Zinc is essential for normal metabolism, growth, and
development. Muscle cell proliferation and differentiation
are accompanied by increases in protein synthesis and cell
size. Both processes require zinc, which is also key in terms
of the regulation of anti-inflammatory and antioxidant
responses, free-radical scavenging, and autophagy (26-28).
Inflammation and autophagy contribute to the muscle
atrophy of sarcopenia and other chronic diseases. Zinc
deficiency may promote sarcopenia by compromising
myocyte proliferation and differentiation, and by interfering
with antioxidant responses and autophagy. Iron, which
binds oxygen, is key in terms of oxygen supply. Iron is an
essential component of the hemoglobin of red blood cells,
myoglobin, and mitochondrial enzymes. Iron deficiency
seriously compromises muscle function and oxidative
metabolism (29,30). Neidlein ez a/. found that iron
deficiency was an independent risk factor for physical and
muscle dysfunction, fatigue, and slow recovery in older
hospitalized patients (31). Patients who are iron-deficient
may suffer from fatigue, lack of energy, and reduced daily
activity, all of which exacerbate muscle weakness and reduce
muscle mass. Iron homeostasis is essential for normal
mitochondrial function. Iron is an important component
of several complexes of the electron transport chain, and
is thus essential for respiration and ATP production.
Iron deficiency reduces the numbers and function of
skeletal muscle mitochondria, eventually compromising
oxidative metabolism. In addition, when iron is lacking,
the iron sulfur content of skeletal muscle mitochondria
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falls, as do the levels of mitochondrial cytochromes and
total oxidative capacity. Mitochondrial protein synthesis
and respiratory ability are lost, triggering skeletal muscle
weakness and motor decline (30,32). We speculate that
iron deficiency may be involved in the pathogenesis of
sarcopenia by reducing the synthesis of hemoglobin and
myoglobin, inducing reductions in the numbers of skeletal
muscle mitochondria, and dysregulating the mitochondrial
respiratory chain.

FA, vitamin B12, and vitamin D are essential for the
maintenance of immune system health and cellular function.
FA, also termed vitamin B9, is a necessary micronutrient.
Adequate FA intake is essential to ensure cell division
and homeostasis during organ growth, along with tissue
development and metabolic renewal (33). Romero er al.
found that FA ingestion improved nitric oxide-dependent
vasodilation and skeletal muscle blood flow by enhancing
the vascular conductance of exercising skeletal muscles,
thus improving muscle strength (34). However, we found
no significant difference in the FA levels between our
2 groups. This may be explained by dietary habits,
additional supplements, or test errors. Vitamin B12 and FA
are essential cofactors during the metabolic transformation
of homocysteine. Impaired methylation attributable to
FA and vitamin B12 deficiency can elevate homocysteine
concentrations, in turn decreasing muscle strength and
walking speed (35,36). Also, depression and cognitive
impairment caused by vitamin B12 deficiency may trigger
communication disorders (37), following muscle wasting
attributable to decreased physical activity. Few studies
have explored the link between vitamin B12 status and
sarcopenia, and any interrelationship between vitamin B12
level and skeletal muscle health has not been completely
elucidated. We found a significantly lower level of vitamin
B12 in patients with sarcopenia, but no significant
correlation between vitamin B12 level and muscle mass
or muscle strength. The effects of vitamin D on bone
and muscles have been widely documented. Vitamin D
may crucially affect muscle fiber development. Vitamin D
deficiency often accompanies reduced muscle mass (38),
and adversely affects muscle strength and bodily function.
Vitamin D deficiency is an important risk factor for
sarcopenia (39,40). We found that sarcopenic patients had
a lower level of vitamin D than controls, and the vitamin D
level correlated positively with muscle quantity and quality.
This result provides convincing evidence for the view that
vitamin D supplementation may be an effective therapeutic
treatment for sarcopenia. It is worth mentioning that apart
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from the between-group difference, the average vitamin
D levels in both groups were lower than normal, in line
with the prevalence of vitamin D deficiency in the Chinese
population.

Both sarcopenia and osteoporosis are common
age-associated diseases reflecting different aspects of
musculoskeletal atrophy. They can both increase the
risk of falls, fractures, functional degradation, and
mortality. Muscle and bone tissues are both derived
from mesenchymal cells and thus exhibit similar genetic,
physiological, and biological characteristics. They are
anatomically adjacent, co-operate to drive bodily activities,
and are subject to both endocrine and paracrine control.
The 2 tissues are subject to the same risk factors and exhibit
similar pathogeneses. Some drugs target both tissues as
they share certain molecular signaling pathways (41). Some
authors have suggested that sarcopenia and osteoporosis
are in fact the same disease, termed dysmobility syndrome,
and thus combine the 2 tissues into a single therapeutic
target (42). Muscle is the principal mechanical stimulant of
bone tissue synthesis and metabolism (43). Muscle loading
induces a series of biomechanical signals required for
bone growth and remodeling. Muscle contraction imparts
mechanical stress to bone, triggering osteogenesis (44).
Changes in muscle contraction in older adults inevitably
reduce bone strength, manifesting as reductions in the
numbers of horizontal and vertical trabeculae in cancellous
bone, thinning of the bone cortex, and reduced anti-torsion,
shear, and bending abilities, triggering osteoporosis and
even fracture. The Wnt/B-catenin signaling pathway is
the principal regulator of bone and muscle growth and
development (45). Muscle may produce certain undefined
factors that protect and preserve osteocyte vitality. Muscle
factors and fluid shear stress act synergistically to activate
the Wnt/B-catenin pathway of osteocytes which promotes
bone formation (46,47). We found that the incidence of
osteoporosis in the sarcopenia group was significantly
higher than in the non-sarcopenia group, and we found a
moderate positive correlation between BMD and muscle
mass, confirming the close relationship between the
2 diseases. In future, sarcopenia assessment should be
considered when seeking to prevent osteoporosis. It is
essential to explore the signaling pathways and mechanisms
shared by the 2 diseases when developing new treatment
methods.

Changes in hormone levels may trigger a variety of
endocrine metabolic disorders and may affect the synthesis
and catabolism of skeletal muscle. GH and IGF-1 are
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associated with skeletal muscle loss in older adults. Bian
et al. found that limb skeletal muscle mass was positively
correlated with GH and IGF-1 levels. After 60 years of age,
the levels of GH and IGF-1 gradually decrease, reducing
protein synthesis in, and metabolism of, skeletal muscle cells,
eventually causing changes in skeletal muscle cell structure
and function. Reductions in GH and IGF-1 levels play
key roles in terms of the loss of skeletal muscle mass (48).
The IGF-1 levels that we report are in line with the above
theories, but the GH levels differed significantly, unlike
what was found in earlier studies. This may be attributable
to our small sample size or laboratory error. The clinical
significance thereof, as well as the clinical significance of
other endocrine system negative feedback, require further
exploration in more subjects.

Our work had certain limitations. First, this was a single-
center observational study. The sample size was small and
confounding factors were in play. We plan to perform a
multi-center study with more subjects. Second, the results
of serological tests may be affected by environmental and
personal factors. For example, vitamin D levels are affected
by season and sunshine, and serum trace element levels
may be influenced by daily activities or diet. Caution is
appropriate when interpreting our current data, and larger
prospective studies are needed. Despite these limitations,
our findings suggest that sarcopenia is closely related to
aging, and that the incidence in males is higher than in
females. Patients with sarcopenia find it difficult to engage
in the activities of daily living, and thus require special care.
Low BMD is positively correlated with both poor muscle
mass and strength. Patients with sarcopenia are more
likely to have osteoporosis. The 2 conditions are closely
related and should be assessed and managed at the same
time. Sarcopenia is often accompanied by poor nutritional
status. Consequently, it is also accompanied by a low BMI,
low levels of hemoglobin, albumin, and prealbumin, and
vitamin and trace element deficiencies (especially of vitamin
D, vitamin B12, iron, and zinc), and is closely related to
changes in hormone levels and chronic inflammation.
Older patients with anemia and hypoproteinemia require
further analysis and a possible diagnosis of sarcopenia.
These variations may play roles in sarcopenia development
and progression, and adversely affect muscle quality and
function. These characteristics alert early identification of,
screening for, and evaluation of sarcopenia in older patients
with chronic diseases. We hope our work will pave the way
for further studies on the factors affecting sarcopenia, along
with prevention and targeted treatment strategies.
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