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Abstract
Background: Sarcopenia is commonly seen in the older adults and increases in incidence with age, also
in Parkinson’ s Disease (PD). There may be a vicious circle between the development of PD and
sarcopenia, but the relationship between the two is not clear. We aimed to investigate the incidence of
sarcopenia in patients with PD and the association between non-motor symptoms (NMS) in PD.

Methods: The study included 123 patients with PD and 38 age- and sex-matched healthy controls. All
participants were evaluated for sarcopenia using the 2019 Asian Sarcopenia Diagnostic Criteria, and
patients with PD underwent standard assessments of motor and non-motor symptoms. Multiple logistic
regression and receiver operating characteristic (ROC) curve analyses were used to examine the
association between sarcopenia and NMS in PD patients.

Results: The incidence of sarcopenia was signi�cantly higher in patients with PD than in healthy controls
(26.8% vs. 10.4%, p=0.035). Multiple logistic regression analysis revealed that poorer sleep quality (odds
ratio [OR]: 1.305; 95% con�dence interval [CI]: 1.026–1.622; p=0.030) and fatigue (OR: 1.097, 95% CI:
1.003–1.199, p=0.042) were independently associated with sarcopenia. ROC analysis indicated that the
optimal cut-off value for Pittsburgh Sleep Quality Index (PSQI) scores was 10, with 72.7% sensitivity and
74.4% speci�city (area under the curve [AUC]=0.776, 95% CI: 0.692–0.846, p<0.001). The optimal cut-off
value for Fatigue Severity Scale (FSS) scores was 39, with 87% sensitivity and 50% speci�city
(AUC=0.725, 95% CI: 0.637 –0.802, p<0.001). joint use of FSS and PSQI increased the predictive value
(AUC = 0.804, p<0.001).

Conclusion: Patients with PD are more susceptible to sarcopenia than healthy older adults. Combined use
of FSS and PSQI scores may be a valuable screening method for identifying sarcopenia in patients with
PD. 

Background
PD scores the second place of the most common neurodegenerative disease worldwide and is among the
conditions exhibiting the fastest increases in morbidity, disability, and mortality[1]. PD is considered to be
closely related to aging[2]. According to Chinese epidemiological data, the incidence of PD in individuals
over 65 years old is 1.7%. The disease is mainly characterised by static tremor, bradykinesia, muscle
rigidity, and postural balance disorders, although it is accompanied by various non-motor symptoms
including sleep disorders, cognitive dysfunction, autonomic abnormalities, mood disturbances, and pain.
These NMS occur 60–100% of patients with PD and may play a greater impact on quality of life than
motor symptoms[3, 4].

Sarcopenia is an age-related skeletal muscle pathology characterised by reduced muscle mass and
muscle strength together with physical performance decline. Although it has something with the aging
process, sarcopenia is more commonly observed in older adults with chronic diseases such as
Parkinson’s syndrome[5–8]. Indeed, previous studies have demonstrated that the prevalence of
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sarcopenia was signi�cantly higher in patients with PD than in the older adults[9]. Sarcopenia has
recently been classi�ed as a geriatric syndrome[10] and is closely related to reduced quality of life,
impaired cardiopulmonary function[11], falls, and fractures[12]. These in turn lead to increases in the
frequency of emergency visits, hospitalization, and mortality in older adults[13].

Studies have indicated that the development of sarcopenia in patients with PD may be related to both
motor and NMS[14]. Several groups have reported that sarcopenia is associated with disease duration
and stage, as well as Uni�ed Parkinson’s Disease Rating Scale (UPDRS)-I/II scores, depression, and
cognition[14–17]. However, other studies have reported controversial results[18], and there are large
differences in the incidence of sarcopenia in different countries[19, 20]. Furthermore, as far as we know,
few studies have investigated sarcopenia in Asian populations, and none have reported sarcopenia data
for patients with PD in China.

Therefore, in the present study, we studied the incidence of sarcopenia in patients with PD as well as the
association between NMS and PD risk using 2019 Asian Sarcopenia Diagnostic Criteria. Our �ndings
might open a new sight into the importance of sarcopenia in the context of PD, which is essential for
improving prognosis in this population.

Methods

Study participants
We collected data for consecutive patients treated in the neurology ward and outpatient clinic of the
Second A�liated Hospital of Soochow University from October 2020 to April 2021. The inclusion criteria
were as follows: (1) the diagnosis of PD in accordance with the 2016 Chinese Parkinson's Disease
Diagnostic Criteria; (2) willingness to undergo assessments with each scale. Patients meeting the
following criteria were not included of the study: (1) Parkinson’s syndrome or Parkinson’s superimposed
syndrome stemmed from encephalitis, cerebrovascular disease, poisoning, trauma, drugs, etc.; (2) prior
treatment with deep brain electrical stimulation; (3) diagnosis of severe anxiety, depression,
schizophrenia, cancer, or physical disease. The control group included healthy older adults who had
undergone physical examination at the same centre during the same period. All participants should
provide written informed consent in person, and the study won the approval of the Ethics Review
Committee of The Second A�liated Hospital of Soochow University. All procedures were conducted by
the ethical standards of the institutional and/or national research committee, following the guidelines of
the 1964 Helsinki Declaration as well as its later amendments or comparable ethical standards.

Data Collection
Demographic information was gathered for all study participants. Additional data collected for patients
with PD included disease course, Hoehn and Yahr stage (H&Y), UPDRS scores, and daily Levodopa
Equivalent Dose (LED). Dyskinesia and motor �uctuations (MF) were recorded based on part four of the
UPDRS. Moreover, the Non-Motor Symptom Questionnaire (NMSQ) was used to screen for salivation,
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hyposmia, constipation, and frequent urination. The Hamilton Depression Scale (HAMD) and Hamilton
Anxiety Scale (HAMA) scaled the depression and anxiety. The Epworth Sleepiness Scale (ESS), PSQI, and
Parkinson's Disease Quality of Life Scale-8 (PDQ-8) were used to evaluate subjective sleepiness, sleep
quality, and quality of life, respectively. Fatigue, autonomic dysfunction, ability to perform activities of
daily living, and cognitive function were assessed using the FSS, Scales for Outcomes in Parkinson's
Disease–Autonomic Dysfunction (SCOPA-AUT), Ability of daily living scale (ADLs), and the Mini Mental
State Examination (MMSE), respectively.

Diagnosis of sarcopenia
Patients exhibiting decreased muscle strength or physical function combined with decreased muscle
mass were diagnosed with sarcopenia, in accordance with the Asian Working Group for Sarcopenia 2019
Consensus on the Diagnosis and Treatment of Sarcopenia[21].

Muscle strength
Grip strength was measured using a Camry Hand Dynamometer (Guangdong Xiangshan Weighing
Apparatus, Zhongshan City, Guangdong Province). Measurements were obtained with the patient in the
standing position and with the elbow in extension. Maximum isometric strength was measured for the
dominant hand or both hands, and the largest reading after two tests was selected. Low muscle strength
was de�ned as <28.0 kg in men and <18.0 kg in women.

Physical function
Physical function was assessed via a 6-meter gait speed (GS) test. The average speed during the time
required to walk 6 m at a normal gait speed was recorded from the beginning of movement, without
considering acceleration or deceleration. Two tests were performed, taken the average value for analysis.
A pace of ≤6 s was considered to re�ect decreased physical function.

Muscle mass
Multi-frequency bioelectrical impedance analysis (BIA) was performed to determine each patient’s
appendicular skeletal mass (ASM). All patients underwent assessment after fasting and excretion in the
morning. Low muscle mass was de�ned as <7.0 kg/m2 in men and <5.7 kg/m2 in women.

Statistical analysis
All statistical analyses were showed by the Statistical Package for the Social Sciences version 24.0
(SPSS Co., Chicago, IL, USA). Measurement data conforming to the normal distribution are showed as the
mean ± standard deviation (SD), while those with a non-normal distribution as the median (interquartile
range). Categorical parameters were expressed using frequencies and percentages. Differences in
continuous variables among study groups came to assess using Student’s t-test or the Mann-Whitney U-
test, while differences in the distribution of categorical variables taking use of the chi-square test.
Multiple logistic regression analysis was performed to examine the relationship between NMS and
sarcopenia. Receiver operating characteristic (ROC) analysis was performed in order to investigate the
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diagnostic value about sleep quality and fatigue severity in the identi�cation of sarcopenia. A p value of
<0.05 was treated statistically signi�cant.

Results

Clinical and demographic data
A total of 140 patients with PD and 38 healthy controls were enrolled in our study, and 123 patients were
included in the �nal analysis (Fig. 1). All participants were of Han Chinese descent. The PD group
included 56 men and 67 women. Average ages in the PD and control groups were 65.73±9.36 years and
67.03±10.89 years, respectively. Sarcopenia was observed in 33 (26.8%) patients with PD and four
(10.4%) control participants, and the incidence of sarcopenia was signi�cantly higher in the PD group
than in the control group (x2=4.357, p=0.035). Body mass index (BMI) (p=0.009) and grip strength
(p<0.001) were lower in patients with PD than in controls, but the two groups exhibited non-signi�cant
differences in ASM (p=0.075). Gait speed was also slower in the PD group than in the control group
(p=0.021). The comparison of demographic characteristics and sarcopenia parameters is presented in
Table 1.
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Table 1
Demographic characteristics and sarcopenia parameters of patients with idiopathic PD and control

group.
Variable Control(n=38) PD(n=123) t/x2/z P Value

Age, y 67.03±10.89 65.73±9.36 0.716 0.475

Sarcopenia, n(%) 4(10.5) 33(26.8) 4.359 0.037

Education ,y 6.5(5,9) 7(4,9) -0.292 0.770

Male,n(%) 23(60.5) 56(45.5) 2.613 0.106

Hypertension, n (%) 9(23.7) 34(27.7) 0.232 0.630

Type 2 diabetes, n (%) 5(13.2) 13(10.6) 0.196 0.658

Smoker, n (%) 6(15.8) 24(19.5) 0.265 0.606

Alcohol user, n (%) 7(18.4) 21(17.1) 0.037 0.848

Tea or coffee user,n (%) 10(26.3) 33(26.8) 0.004 0.950

BMI(kg/m2) 25.19±2.58 23.64±3.32 2.638 0.009

Skeletal muscle mass index 7.24(6.57,7.86) 6.83(5.91,7.70) -1.178 0.075

Grip strength 25.35(20.65,33.6) 22.60(18.05,30.55) -2.307 0.021

6m GS 6.02(5.36,6.83) 7.26(6.41,8.48) -4.459 0.001

Values in bold are signi�cant at P < 0.05

Data were expressed as n (%), mean±SD, median (interquartile range). P values are from Student’ s t-
test or the Mann-Whitney U-test or Chi-square tests

Clinical features of PD with and without sarcopenia
A total of 33 participants in the PD group had sarcopenia, while the remaining 90 did not. The
demographic and clinical characteristics of patients with PD with and without sarcopenia are
summarised in Table 2. The sarcopenia group included 11 men and 22 women, although the difference in
gender was not signi�cant (p=0.1). Sarcopenia was more common in patients with advanced PD
(p=0.019) but was not correlated with disease duration, motor symptoms, or LED. Our analysis also
indicated that patients with PD who had sarcopenia were older and had poorer nutritional status and ADL
function, lower BMI, higher UPDRS scores (parts I, II, and IV), and poorer quality of life than those with PD
who did not have sarcopenia. In addition, we observed signi�cantly higher NMS burden in the sarcopenia
group. A multiple logistic regression analysis adjusted for age, sex, nutritional status, HY stage, and BMI
revealed that the occurrence of sarcopenia was signi�cantly associated with the FSS score (B=1.097,
wald=4.134, 95% CI: 1.003 to 1.199, p=0.042). Sarcopenia also exhibited a signi�cant positive correlation
with the PSQI score (B=1.305, wald=4.694, 95% CI: 1.026 to 1.662, p=0.03) (Table 3).
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Table 2
Comparison of basic clinical data, motor and non-motor symptoms of PD patients with or without

sarcopenia
Variable Without Sarcopenia With Sarcopenia t/x2/z P Vaule

(n=90) (n=33)

Age,y 63.37±8.99 72.18±7.12 -4.209 0.001

Disease duration,y 4(2,7) 6(3,9.5) -1.772 0.076

Education background,y 7.5(4.75,9) 6(2,9.5) -0.460 0.646

Male,n(%) 45(50) 11(33.3) 2.705 0.100

Hypertension, n (%) 27(30) 7(21.2) 0.932 0.334

Type 2 diabetes, n (%) 11(12.2) 2(6.1) 0.970 0.325

Smoker, n (%) 20(22.2) 4(12.1) 1.569 0.210

Alcohol user, n (%) 17(18.9) 4(12.1) 0.781 0.377

Tea or coffee user,n (%) 25(27.8) 8(24.2) 0.154 0.695

Types of Motor Symptoms     0.795 0.672

Tremor-dominant, n (%) 28(31.1) 8(24.2)    

PIGD-dominant, n (%) 50(55.6) 19(57.6)    

Mixed, n (%) 12(13.3) 6(18.2)    

nutrition     23.819 0.001

Good nutrition, n (%) 52(57.8) 8(24.2)    

Risk of malnutrition, n (%) 37(41.1) 17(51.6)    

Malnutrition, n (%) 1(1.1) 8(24.2)    

BMI(kg/m2) 24.74±2.72 20.64±2.96 7.225 0.001

Skeletal muscle mass index 7.36(6.38,7.89) 5.5(5.18,6.66) -6.336 0.001

Grip strength 24.9(18.7,32.63) 18.7(15.3,22.05) -4.167 0.001

6m GS 7.04(5.99,8.33) 7.75(7.15,9.43) -2.934 0.003

UPDRS-I 3(2,5) 4(2.5,6) -2.056 0.040

Values in bold are signi�cant at P < 0.05

Data were expressed as n (%), mean±SD, median (interquartile range). P values are from Student’ s t-
test or the Mann-Whitney U-test or Chi-square tests
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Variable Without Sarcopenia With Sarcopenia t/x2/z P Vaule

(n=90) (n=33)

UPDRS-II 11(8,16.25) 15(9,22.5) -2.501 0.012

UPDRS-III 24(15,33) 26(13.5,33) -0.231 0.817

UPDRS-IV 1(0,3) 2(0.5,6) -2.793 0.005

Dyskinesia, n (%) 11(12.2) 6(18.2) 0.72 0.396

Motion �uctuations, n (%) 20(22.2) 13(39.4) 3.627 0.057

H-Y stage, n (%)     10.954 0.052

1.0 15(16.7) 5(15.2)    

1.5 11(12.2) 2(6.1)    

2.0 20(22.2) 10(30.3)    

2.5 25(27.8) 3(9)    

3.0 16(12.2) 8(24.2)    

4.0 3(3.3) 5(15.2)    

H-Y early stage, n (%) 71(78.9) 20(60.6) 4.193 0.041

LEDD 387.5(225, 654.75) 499(293.75,724) -1.369 0.171

MMSE 26(23,28) 23(19.5,27) -2.446 0.014

PSQI 8(5.75,11) 13(10,15.5) -4.693 0.001

ESS 4(3,9) 7(3,12.5) -1.891 0.059

FSS 39.5(27.75,48.25) 49(43.5,53.5) -3.815 0.001

HAMA 8(5,13) 16(10.5,21) -4.328 0.001

HAMD 9(6,13.25) 17(12.5,22.5) -4.157 0.001

NMSQ 8(5,12.25) 12(8,17) -3.383 0.001

SCOPA-AUT 10(6,14) 15(10.5, 19.5) -3.297 0.001

PDQ-8 8.5±4.81 12.39±5.57 -3.81 0.001

ADL 24(21,35) 37(25.5,56) -3.753 0.001

Values in bold are signi�cant at P < 0.05

Data were expressed as n (%), mean±SD, median (interquartile range). P values are from Student’ s t-
test or the Mann-Whitney U-test or Chi-square tests
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Table 3
Multivariate logistic regression analysis of sarcopenia in PD patients

multivariate analysis Model 1 Model 2

OR(95% CI) OR(95% CI)

MMSE 0.950(0.873,1.034) 1.022(0.881,1.885)

FSS 1.059(1.009,1.111) 1.097(1.003,1.119)

PSQI 1.184(1.030,1.361) 1.305(1.026,1.662)

HAMA 0.999(0.904,1.105) 0.974(0.84,1.13)

HAMD 1.003(0.909,1.106) 1.004(0.873,1.155)

NMSQ 0.975(0.870,1.092) 0.860(0.636,1.162)

SCOPA 1.051(0.957,1.156) 1.169(0.957,1.427)

BMI   0.388(0.232,0.646)

Age   1.183(1.058,1.322)

Nutrition   0.252(0.047,1.348)

Gender   1.426(0.292,6.964)

HY stage   0.831(0.156,4.431)

Model 1: Multiple logistic regression analysis unadjusted; Model 2: Multiple logistic regression
analysis adjusted for gender, age (in years, SD corrected), Nutrition, and HY stage, SD corrected for
continuous variables.

Optimal cut-off value for discriminating sarcopenia in PD
ROC curve analysis was used to evaluate the potential ability of NMS to distinguish sarcopenia in PD.
The area under the curve (AUC) values were 0.725 (95% CI: 0.637 to 0.802; p<0.001) for the FSS score
and 0.776 (95% CI: 0.692 to 0.846; p<0.001) for the PSQI score. Further analyses of diagnostic
performance revealed that the FSS could differentiate sarcopenia in PD with a sensitivity of 87% and a
speci�city of 50%, while the sensitivity and speci�city values for the PSQI were 72.7% and 74.4%
respectively (Figure 2). However, joint use of FSS and PSQI increased the predictive value (AUC = 0.804,
p<0.001) (Figure 3).

Discussion
To date, few studies have investigated sarcopenia in patients with PD, especially within the Han
population. This is the �rst study to report that sarcopenia is strongly and independently associated with
symptoms of fatigue and severe disturbances in sleep quality in Han Chinese patients with PD. Our
results also indicated that the incidence of sarcopenia was greatly higher in patients with PD than in the
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healthy controls, which is accordance with with the results reported in previous studies[15]. Furthermore,
our ROC analysis indicated that combined use of FSS and PSQI scores may be a valuable screening
method for identifying sarcopenia in patients with PD.

Our analysis con�rmed that the appearance of sarcopenia is signi�cantly associated with the age of the
patient, which is consistent with the de�nition of sarcopenia as a geriatric disease and published geriatric
literature[22, 23]. Previous studies have demonstrated that older adults often experience a reduction in
skeletal muscle mass, which is considered to be related to nervous system alterations and changes in
metabolism, hormone levels, nutrition, and physical activity[23, 24]. These changes in muscle mass and
function can lead to disability, reduced mobility, functional dependence, and functional decline[25–27].
Similarly, in our study, patients with PD who had sarcopenia exhibited poorer nutritional status and lower
BMI than their counterparts without sarcopenia. From a clinical perspective, these results highlight the
need to screen for sarcopenia in older adults with PD and address changes in nutritional status and BMI
as early as possible in the treatment process.

Notably, although many patients with PD in our study were in the early stage of the disease, a loss of
muscle mass was still observed in these patients. Furthermore, in accordance with the �ndings of Tamer
et al.[28], we observed signi�cant decreases in muscle mass with disease progression. These decreases
in muscle mass exert a negative impact on patient prognosis, emphasizing the importance of early
detection and intervention.

The incidence of sarcopenia was also higher in our sample of patients with PD than in the general older
adult population in China[29]. This may be related to the existence of common pathophysiological
pathways affected by PD and sarcopenia, including those associated with in�ammation, autophagy,
oxidative stress, and apoptosis[17, 30, 31]. Several studies have indicated that high levels of interleukin-6
(IL-6), are related to the loss of muscle mass and lower body function, as well as the incidence of older
adults[32, 33]. Some studies have also reported that IL-6 levels and signalling pathways are imbalanced
in patients with neurodegenerative diseases[30], and higher serum IL-6 levels have been associated with a
slower gait in patients with PD. In addition, these patients exhibit extreme di�culty in maintaining
balance. Therefore, increases in IL-6 levels may lead to weakness and fatigue in patients with PD, further
contributing to functional decline.

Changes in brain structure and brain networks are thought to exert a great in�uence on the
pathophysiology of sarcopenia in patients with PD. In their study of patients with PD, Wu et al. observed
that decreased mass in core thigh muscles was associated with lower grey matter volumes in the left
superior temporal gyrus and right hook gyrus, longer disease duration, and female sex. The reduction of
network capacity in the default mode leads to insu�cient activity of the task-related network during task
execution, which leads to low motor function[34].

In addition, Drey et al.[17] reported that the UPDRS-III score is signi�cantly related to early sarcopenia,
suggesting that there may be a common pathway in the preclinical stage of the two diseases, and that
sarcopenia may be a sign of PD in the preclinical stage. Caviness[35] further observed that, when
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compared with healthy controls, patients with PD exhibited signi�cant decreases in the number of motor
units in the hand muscles. Another study by Drey et al.[36] indicated that the number of motor neurons is
reduced in older adults with sarcopenia, suggesting that neurodegeneration plays a key role in the
pathogenesis of sarcopenia.

Sarcopenia may also be affected by hormonal changes in patients with PD. Androgens play an important
role in maintaining muscle mass, and low plasma testosterone levels may lead to the development or
progression of sarcopenia[37]. However, no studies have explored the relationship between testosterone
levels and sarcopenia in patients with PD, necessitating further research for clari�cation. In addition,
gastrointestinal infections and the use of levodopa may impact muscle mass in patients with PD[38].
Further, the motor dysfunction associated with PD may lead to signi�cant decreases in muscle mass and
physical ability relative to levels observed in healthy older adults[28].

Our �ndings indicated that sarcopenia as determined based on BIA �ndings is negatively associated with
sleep quality and the severity of fatigue in patients with PD. Sleep and fatigue are the two main NMS of
PD. Further, the prevalence of sleep disorders in patients with PD is 47.7–89.1%, which is higher than that
in the general population[39]. Sleep disorders in patients with PD may be due to degeneration of
thalamocortical pathways and alterations in neurotransmitter levels[40]. While the exact mechanism
underlying the link between sarcopenia and sleep disorders remains unclear, several potential
explanations have been proposed. Recent research has indicated that sleep might exert an important
in�uence on muscle protein metabolism[41]. During aging, individuals experience decreases in the
duration and quality of sleep as well as the circadian rhythm is disturbed, and the prevalence of sleep
disorders is increasing. This situation favours proteolysis and may lead to changes in body composition
that addition the hazard of insulin resistance. In addition, studies have suggested that levels of growth
hormone (GH), insulin-like growth factor-1 (IGF-1), and testosterone play a role in the association between
sarcopenia and sleep disorders[42]. Decreased physical activity levels in patients with PD may represent
another mechanism underlying the link between sarcopenia and sleep disorders. In this study, we did not
evaluate the relationship between physical activity and endocrine hormone levels, and next research is
required to explore whether mechanisms associated with these variables can explain the link between
sleep disorders and sarcopenia in patients with PD. Treating sleep disorders, normalising circadian
rhythms and sleep homeostasis, and maintaining good sleep quality may provide a tactics for
maintaining or restoring muscle health in these patients.

Fatigue refers to the subjective experience of a lack of energy and physical exhaustion, which is common
in patients with PD[43] and can bring about the quality of life go down. Studies have also reported a close
relevance between muscle mass and fatigue in patients with cancer[44], suggesting that decreases
muscle mass may be a critical factor in the development of fatigue. We speculate that early evaluation
and management of skeletal sarcopenia may better the quality of life of patients with PD by reducing
symptoms of fatigue. Given that sleep and fatigue may be involved in the association between PD and
sarcopenia, we attempted to determine whether FSS and PSQI scores had enough discriminative power to
distinguish sarcopenia in patients with PD. ROC curve analysis revealed that the AUC values for the FSS
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and PSQI were 0.725 and 0.776, respectively, while that for combined use of the FSS and PSQI reached
0.804. These results indicate that FSS and PSQI scores exhibit acceptable sensitivity and speci�city for
the potential discrimination of sarcopenia in patients with PD.

The present study had some limitations. First, the study was executed at the PD Clinic in Suzhou, where
eating habits and ethnicity are relatively homogenous. Therefore, our �ndings may not be applicable to
other, more diverse populations, highlighting the need for multicentre studies to con�rm our results.
Second, by excluding patients who were unable to cooperate with the assessments and those in the late
stages of PD who could not stand on their own, we may have underestimated the prevalence of
sarcopenia, as these excluded patients may have had more severe features than included patients. In
addition, we did not use objective tools for assessments of sleep. In future studies, polysomnography
(PSG) can be used to better evaluate and analyse the relationship between sleep characteristics and
sarcopenia in patients with PD. Finally, the cross-sectional nature of our study allows us to report only the
association of sarcopenia with patient fatigue and sleep, but we cannot state the direction of this
relationship. Long-term follow-up studies and cohort studies are required further explore these
relationships.

Conclusion
The present �ndings demonstrate that the prevalence of sarcopenia is greatly higher in patients with PD
than in the general population in China. Moreover, in the PD group, patients with sarcopenia had worse
sleep quality and more severe fatigue than those without. Therefore, interventions for addressing
decreases in muscle mass in the early stages of PD are urgently required.
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Figures

Figure 1

Flow diagram of the study participants.

Figure 2

ROC showed the best cut-off value of fatigue severity score and PSQI score to distinguish sarcopenia in
PD
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Figure 3

The ROC of the joint use of FSS and PSQI analysis showed an AUC value of 0.804


