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Abstract: Sarcopenia is associated with clinical complications, which increase mortality. Effective sarcopenia 

risk screening in the elderly should be grounded in a comprehensive assessment, encompassing both 

nutritional status and medication use. Current screening tools, while emphasizing muscular performance, 

exhibit limited sensitivity in identifying elderly individuals at risk of sarcopenia. This cross-sectional study 

aimed to develop a sarcopenia risk screening tool, named Sarc-Global, with enhanced sensitivity, 

incorporating factors pertinent to the overall health of the elderly. Utilizing the criteria established by 

EWGSOP2 for diagnosing sarcopenia, we evaluated 395 community-dwelling elderly individuals. This 

evaluation served as a reference for assessing the efficacy of two validated questionnaires, Sarc-F and 

Sarc-CalF, and our newly developed Sarc-Global. Constructed through multiple logistic regression, 

Sarc-Global integrates variables such as sex, age, medication use, body mass index, arm circumference, and 

handgrip strength – all significantly associated with sarcopenia (p<0.001). When combined with Sarc-CalF, 

these variables form the basis of the Sarc-Global model. In screening for sarcopenia risk, Sarc-Global 

demonstrated superior accuracy, specificity, and sensitivity (74%), outperforming Sarc-F (21%) and Sarc-CalF 

(34%). Consequently, Sarc-Global proves to be an effective tool for identifying elderly individuals at risk of 

sarcopenia.  
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1. Introduction 

Sarcopenia, a geriatric syndrome characterized by the progressive and generalized loss of 

skeletal muscle, has a reported prevalence of 11.5% to 22.6% [1–10]. Timely diagnosis is imperative 

as it aids in identifying risks tied to clinical complications such as prolonged hospitalization, 

extended bedrest, increased incidents of falls and fractures, physical disability, functional 

deterioration, diminished quality of life, and heightened mortality risk [6,11–17]. 

The European Working Group on Sarcopenia in Older People (EWGSOP2) advocates for the 

routine screening of older individuals for risk of sarcopenia, recommending tools like Sarc-F or 

Sarc-CalF [1]. Following screening, confirming a sarcopenia diagnosis requires identifying reduced 

muscle strength and muscle mass. Muscle mass evaluation is often done by calculating the 

Appendicular Skeletal Mass Index (ASMI) using diagnostic tools like dual-energy x-ray 

absorptiometry (DXA) or bioelectrical impedance (BIA). However, these tools are not always 

accessible due to their high costs and limited availability in healthcare facilities [18]. 

Sarc-F, a validated screening tool, has been used to detect sarcopenia across various 

populations [19–24]. Positive Sarc-F results correlate with adverse health outcomes [22,25]. 

However, Sarc-F doesn't evaluate muscle mass, a key sarcopenia indicator, limiting its diagnostic 
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scope. Its sensitivity is also relatively low, making it more effective for ruling out sarcopenia than 

confirming it [26]. To address these issues, Sarc-CalF was introduced as a Brazilian adaptation of 

Sarc-F, incorporating calf measurement as a significant muscle mass measure [27]. Yet, Sarc-CalF's 

sensitivity in identifying at-risk older adults remains limited [25,27]. 

Voelker et al. [28] argue that neither Sarc-F nor Sarc-CalF effectively screen for risk of 

sarcopenia and don't fully align with EWGSOP2 recommendations. This discrepancy underscores 

concerns about their suitability as standalone sarcopenia screening tools, especially given their 

known limitations. Hence, there's a pressing need for more sensitive and accurate screening tools for 

this prevalent geriatric condition. 

The World Health Organization (WHO) emphasizes comprehensive assessments for older 

individuals [29], indicating that muscle mass loss isn't the only health risk. For instance, 

polypharmacy, defined by the regular use of five or more medications, is a notable risk factor for 

adverse outcomes in the elderly, including sarcopenia and increased fall likelihood [30–34]. This 

highlights the importance of a holistic approach in evaluating the health of older adults. 

Understanding the critical need for precise diagnosis of sarcopenia in older populations, our 

study is designed to tackle the shortcomings in the sensitivity of existing screening tools and to delve 

into the broader impact of various factors contributing to muscle degeneration. Our objective is to 

forge a more nuanced and sensitive sarcopenia risk assessment tool that considers a broader 

spectrum of factors influencing muscle wasting in the elderly. This endeavor aims to provide a more 

comprehensive and effective alternative to the current screening methodologies, potentially 

enhancing the accuracy and efficacy of sarcopenia diagnosis in geriatric care. 

2. Materials and Methods 

2.1. Study Design, Participants and Ethical Issues 

This is a cross-sectional study aimed at developing and validating a novel screening risk tool for 

sarcopenia in older adults. The study participants were selected from both the community and the 

geriatric outpatient clinic of the Hospital das Clinicas at the University of São Paulo, Brazil. A total of 

395 volunteers were recruited between February 2016 and December 2019. The inclusion criteria for 

the study were as follows: age ≥ 60 years, living independently, and capable of providing conscious 

responses to the questions asked during the anamnesis, cognitive questionnaire, and sarcopenia 

screening questionnaires. The study also had specific exclusion criteria, including being less than 60 

years old, having a physical disability, or having dementia. All study assessments were conducted 

by a single trained technician, following the ethical standards outlined in the Declaration of Helsinki 

by the World Medical Association. Prior to the protocol beginning, each participant provided 

informed consent by signing a consent form. The study protocol received approval from the 

Institutional Ethics Review Board (1.905.072) and was registered at www.clinicalTrials.gov 

(NCT04451005). 

2.2. Data Collection 

Demographic information, lifestyle variables, and personal disease history of the participants 

were recorded. The collected variables encompassed age, gender, and any history of prior illnesses. 

Participants were also instructed to bring their medical prescriptions or a list of medications they 

were currently taking to facilitate the assessment of polypharmacy. 

2.3. Anthropometric Measurements 

The anthropometric parameters assessed in this study were height, weight, calf circumference 

(CC), arm circumference (AC) and skinfold thickness. Height and weight were measured while the 

participants were barefoot and wearing light clothing. A height and weight measuring scale was 

used, providing measurements to the nearest 0.1 cm and 0.1 kg, respectively. Body mass index (BMI) 

was then calculated by dividing the weight in kilograms by the square of the height in meters. CC 

was measured at the greatest circumference of the lower right leg while the participants were in a 
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standing position, and the calf perpendicular to the thigh. The measurements were recorded in 

centimeters (cm) and accurate to one decimal place. To ensure accuracy, all measurements were 

performed twice, and the means of the duplicate measurements were calculated for subsequent 

analysis. The AC was measured with the right arm extended along the body and the palm of the 

hand towards the thigh, placing the tape at a reference point previously marked from the midpoint 

between the acromion and the olecranon, coming from the arm flexed at a 90º angle. Biceps (BSFT), 

triceps (TSFT), subscapularis (SSFT) and suprailiac (SISFT) skinfold thickness were measured using an 

adipometer (Lange®, Beta Technology Incorporated, Cambridge, USA). The average value of 3 

measurements was recorded. Handgrip strength (HGS) was also assessed by using an analog 

dynamometer (JAMAR®). During the analysis, participants remained seated on a height-adjustable 

chair with their legs upright and feet flat on the floor, ensuring a right angle in the hip, knee, and 

ankle joints. The test arm was kept close to the body, with the elbow flexed at a 90º angle, the palm 

facing inward, and the thumb pointing upward. The non-evaluated arm was supported and relaxed 

on the participant's thigh [34,35]. 

2.4. Sarcopenia Screening 

Sarcopenia screening was conducted using the Sarc-F and Sarc-CalF tools. These two 

questionnaires were administered by a single trained evaluator through face-to-face interviews. The 

Sarc-F questionnaire consists of five items: strength, assistance in walking, getting up from a chair, 

climbing stairs, and falls. In addition to these items, the Sarc-CalF questionnaire includes the CC 

measurement using a millimeter tape. A total Sarc-F score of 4 or higher, as well as a total Sarc-CalF 

score of 11 or higher, indicate the possibility of sarcopenia [20,27]. 

2.5. Sarcopenia Diagnosis 

For reference, the diagnosis of sarcopenia was established according to the criteria of the 

EWGSOP, which defines sarcopenia as the combination of loss of lean mass, strength, and 

performance [1]. Lean mass and strength are applied to diagnose sarcopenia, while the performance 

is applied to determine the grade of this condition. To diagnose sarcopenia, we calculated the ASMI 

as a marker of skeletal muscle mass, following the method described elsewhere [36]. Briefly, we first 

determined the lean mass of the four limbs using a DXA device (Lunar iDXA GE Medical Systems 

Lunar, Maidson, USA) and then applied the following equation to obtain the ASMI: ASMI = 

appendicular skeletal mass / height² (kg/m²) [36]. The HGS measure served as an indicator of skeletal 

muscle strength. To ensure accurate assessments, participants were instructed to fast for 4 hours and 

refrain from engaging in physical activity (except light walking), using diuretics, and consuming 

alcohol for 24 hours prior to these evaluations. 

2.6. Creation of the New Sarcopenia Risk Screening Tool 

We first assessed the performance of Sarc-F and Sarc-CalF in screening risk of sarcopenia. 

Subsequently, the new toll was designed from the most effective questionnaire by incorporating 

additional variables that have the potential to enhance its sensitivity in detecting the risk of 

sarcopenia. To accomplish this objective, we utilized the R version 4.0.2 software program to 

conduct statistical analyses and develop a novel screening tool for risk of sarcopenia in older adults. 

The significance level chosen for the tests was 0.05, and we constructed 95% confidence intervals. 

Initially, we performed univariate logistic regression analysis on the relevant data, including clinical 

information, anthropometric measurements, and sarcopenia screening questionnaires, in order to 

generate inputs for the new tool. Categorical variables were analyzed using Fisher's exact test, while 

continuous variables were analyzed using Student's t-test, Mann-Whitney test, or Brunner-Munzel 

test. Continuous variables were presented as summary measures, including mean, median, standard 

deviation, and quartiles. Categorical variables were presented as frequencies and percentages. The 

new tool was developed using a multiple logistic regression model. A random sample comprising 

70% (n=277) of the participants was selected as the creation group (CG). The aim was to identify 
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sarcopenia risk according to the EWGSOP2 criteria. The odds ratio (OR) of each variable was used to 

determine the weights assigned to the items in the questionnaire. The original weights for the Sarc-F 

items were retained. As no established national cut-off point existed, the median value of the arm 

circumference (AC) variable was chosen as the cut-off point. To identify the appropriate cut-off 

point for the new tool, an ROC curve analysis was performed. This new sarcopenia risk screening 

tool was named Sarc-Global. 

2.7. Validation of the New Sarcopenia Screening Tool 

The accuracy of the new screening tool for risk of sarcopenia in older adults was evaluated by 

comparing it to the diagnosis of sarcopenia using the reference method (EWGSOP2). This analysis 

involved assessing the accuracy, sensitivity, specificity, positive predictive value (PPV), and 

negative predictive value (NPV) of the new tool in relation to the established gold standard. The 

validation stage of the tool involved utilizing 30% of the sample (n=118), which was designated as 

the validation group (VG). 

3. Results 

3.1. Descriptive Data 

Table 1 presents the demographic and anthropometric characteristics of the patients enrolled in 

the study, categorized into SARC-global creation (SGC) (n=277), SARC-global validation (SGV) 

(n=118), and the total sample (n=395). The majority of participants in the sample were female (81%), 

ranging in age from 60 to 93 years. Additionally, 48.6% of the patients had a BMI greater than 27 

kg/m², indicating that they were overweight. 

Table 1. Demographic and anthropometric data of the study participants. 

Characteristicsa Total (n=395) Sarc-Global Creation Sarc-Global validation 

 N = 395 N = 277 N = 118 

Age, years 70.7 ± 7.54 70.87 ± 7.75 70.28 ± 7.05 

Females, N (%)  320 (81) 225 (81.2) 95 (80.5) 

Males, N (%) 75 (19) 52 (18.8) 23 (19.5) 

Number of 

medications in use 
   

None, N (%) 47 (11.9) 31 (11.2) 16 (13.6) 

One, N (%) 57 (14.4) 39 (14.1) 18 (15.3) 

Two, N (%) 53 (13.4) 36 (13) 17 (14.4) 

Three, N (%) 39 (9.9) 32 (11.5) 7 (5.9) 

Four or more, N (%) 199 (50.4) 139 (50.2) 60 (50.8) 

Weight, kg 67.82 ± 14.24 67.55 ± 14.24 68.47 ± 14.27 

Height, m 1.57 ± 0.08 1.57 ± 0.08 1.57 ± 0.08 

BMI, kg/m² 27.57 ± 5.29 27.48 ± 5.35 27.77 ± 5.16 

AC, cm 32.11 ± 4.49 31.97 ± 4.47 32,42 ± 4.55 

CC, cm 35.91 ± 3.53 35.83 ± 3.60 36.11 ± 3.38 

TSFT, mm 23.25 ± 8.85 23.15 ± 8.76 23,49 ± 9.11 

BSFT, mm 15.15 ± 7.96 14.93 ± 7.87 15.67 ± 8.20 

SSFT, mm 21.89 ± 9.03 21.69 ± 9.20 22.35 ± 8.63 

SISFT, mm 22.67 ± 9.37 22.48 ± 9.19 23.09 ± 9.80 

HGS, kg 17.13 ± 7.16 16.82 ± 7.0 17.86 ± 7.50 

Abbreviations: BMI, body mass index; AC, arm circumference; CC, calf circumference; TSFT, triceps skinfold 

thickness; BSFT, biceps skinfold thickness; SSFT, subscapular skinfold thickness; SISFT, suprailiac skinfold 

thickness; HGS, handgrip strength. a Data are presented as weighted percentage and unweighted frequency % 

(N) for categorical variables and weighted mean (standard errors, SE) for continuous variables. 
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According to the diagnosis proposed by the EWGSOP2, the prevalence of sarcopenia in the total 

population was 21.5% (n=85). Specifically, sarcopenia affected 20.9% (n=58) of the SGC group and 

22.9% (n=27) of the SGV group. Assessments conducted using the Sarc-F and Sarc-CalF 

questionnaires revealed that 18% (n=71) and 13.4% (n=53) of older adults in the overall population 

were found to be at risk of sarcopenia, respectively. Moreover, within our sample, 53.92% displayed 

low muscle strength, while low muscle mass, as determined by the IMMA, was observed in only 

24.55% of the older adults. Notably, the use of four or more medications was prominent among the 

clinical data, with 50.37% of older adults taking four or more medications daily. 

3.2. Creation of the New Sarcopenia Risk Screening Tool—Sarc-Global 

Sarc-CalF (p < 0.001), but not Sarc-F (p = 0.425), demonstrated a significant performance in 

identify risk of sarcopenia using the EWGSOP criteria as the reference. As a result, Sarc-CalF was 

selected for the development of the new tool, with the incorporation of additional variables aimed at 

enhancing its sensitivity in identifying the risk of sarcopenia. Among the variables tested, univariate 

logistic regression analysis revealed a significant association between sarcopenia diagnosis and 

gender (p < 0.001), age (p < 0.001), number of medications in use (p < 0.001), HGS (p < 0.001), BMI (p < 

0.001), CC (p < 0.001), AC (p < 0.001), TSFT (p < 0.001), BSFT (p < 0.001), SSFT (p < 0.001), and SISFT (p 

< 0.001). Based on this analysis, gender, age, number of medications, HGS, BMI, CC, and AC were 

selected as variables for the multiple logistic regression analysis, forming the foundation of the new 

tool. The weights assigned to each variable was determined by the odds ratio (OR), with rounded 

values being used to facilitate the final calculation (Table 2). 

Table 2. Multiple logistic regression analysis to determine the score of each variable in the 

Sarc-Global questionnaire. 

Variable Category Reference Coefficient OR 95%CI (OR) p-value 

Medication in 

use 

1-3 
None 

0.686 1.985 1.278;3.084 <0.001 

≥4 1.107 3.027 2.055;4.459 <0.001 

BMI (kg/m²) 
>27 

22-27 
0.743 2.102 1.186;3.726 <0.001 

<22 1.063 2.895 1.436;5.857 <0.001 

Gender Male Female 0.637 1.890 0.997;3.584 0.058 

Age (years) 
66-75 

<66 
0.790 2.203 1.229;3.948 <0.001 

>75 1.143 3.137 1.330;7.396 <0.001 

HGS (kg) 

Low 

(M<27; 

F<16) 

Normal 

(M≥27; F≥16) 
1.801 6.057 2.772;13.236 <0.001 

AC (cm) ≤32 >32 0.738 2.092 1.423;3.076 <0.001 

CC (cm) 

Low 

(M ≤ 34; F 

≤ 33) 

Normal (M 

>34; F>33) 
1.368 3.927 2.173;7.096 <0.001 

Abbreviations: OR, odds ratio; CI, confidence interval; BMI, body mass index; AC, arm circumference; CC, 

calf circumference; HGS, handgrip strength. 

The conclusive questionnaire, along with the assigned score for each response, is presented in 

Figure 1. Through an analysis of the receiver operating characteristic (ROC), the optimal threshold 

for the questionnaire in identifying individuals in risk of sarcopenia was determined. Consequently, 

a cut-off point of 11, representing the cumulative score of the Sarc-Global questionnaire ≥ 11, was 

established to indicate a potential diagnosis of sarcopenia. The corresponding area under the curve 

(AUC) for this particular threshold was found to be 0.8 (0.75-0.85) (Figure 2). 
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Figure 1. Sarc-Global – new sarcopenia screening questionnaire. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 8 April 2024                   doi:10.20944/preprints202404.0511.v1



 7 

 

 

Figure 2. Area under the curve (AUC) to identify cut-off accuracy of the new sarcopenia screening 

tool. 

3.3. Validation of the New Sarcopenia Risk Screening Tool—The Sarc-Global 

The new sarcopenia risk screening tool, SARC-global, showed an accuracy of 0.74, sensitivity of 

0.74, specificity of 0.74, PPV of 0.44 and NPV of 0.91. In contrast, within the same population, the 

Sarc-F exhibited a sensitivity of 0.21 and a specificity of 0.83, while the Sarc-CalF displayed a 

sensitivity of 0.34 and a specificity of 0.92, as indicated in Table 3. It was found that out of the 85 

older adults diagnosed with sarcopenia based on the EWGSOP2 criteria, 63 individuals were also 

identified as in risk of sarcopenia when using the Sarc-Global assessment tool. On the other hand, 

the Sarc-CalF and Sarc-F tools identified only 29 and 18 individuals, respectively, as having risk of 

sarcopenia. These findings suggest a greater level of agreement between the Sarc-Global tool and the 

EWGSOP2 criteria. 

Table 3. Analysis of accuracy, sensitivity and specificity of the Sarc-Global, Sarc-F and Sarc-CalF 

instruments in relation to the sarcopenia diagnosis by the EWGSOP. 

Measure Sarc-Global Sarc-F Sarc-CalF 

Accuracy 0.744 (0.699 – 0.785) 0.696 (0.649 – 0.740) 0.798 (0.755 – 0.834) 

Sensitivity 0.741 (0.639 – 0.823) 0.212 (0.138 – 0.311) 0.341 (0.249 – 0.447) 

Specificity 0.745 (0.694 – 0.791) 0.829 (0.783 – 0.867) 0.923 (0.887 – 0.948)  

PPV 0.443 (0.365 – 0.526) 0.254 (0.166 – 0.366)  0.547 (0.415 – 0.674) 

NPV 0.913 (0.871 – 0.942) 0.793 (0.746 – 0.834) 0.836 (0.793 – 0.872) 

Abbreviations: PPV, positive predictive value (PPV); NPV, negative predictive value. 

4. Discussion 

Our study sheds light on the advantages of integrating anthropometric and clinical data in a 

questionnaire for screening risk of sarcopenia in the elderly. By adopting this comprehensive 

approach, we were able to develop a novel sarcopenia screening tool that exhibits enhanced 

sensitivity in identifying patients, along with a superior NPV, when compared to the currently 
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available instruments. Moreover, our new tool excels in its practicality, making it suitable for 

implementation in a diverse range of healthcare services. 

Sarcopenia risk screening tools have proven to be highly valuable in clinical practice due to 

their ease of use in different settings [26,28,37]. Particularly, the Sarc-F is a user-friendly tool that can 

be effectively employed across diverse populations, consisting of a short scoring questionnaire in 

which a cumulative score of four or more points indicates a high likelihood of sarcopenia 

[1,19,38–43]. However, the Sarc-F has shown high specificity but low sensitivity in its performance, 

suggesting it better suited for identifying individuals without risk of sarcopenia rather than its 

presence [26,44,45]. In our study, the Sarc-F demonstrated a sensitivity of only 21% and a specificity 

of 82% in diagnosing sarcopenia. These findings are consistent with those reported by Bahat et al. 

[26], where the Sarc-F exhibited a sensitivity of 25% and a specificity of 81.4% in 

community-dwelling older adults. These observations further support the notion that the Sarc-F is 

primarily a screening tool that is more effective at ruling out sarcopenia. 

The Sarc-CalF was designed to attend the pressing need for more sensitive sarcopenia risk 

screening tool. This tool not only encompasses the Sarc-F's questions but also includes Calf 

Circumference (CC) as an evaluative measure of muscle mass [23]. This modified tool has been 

tested across various populations and demonstrated a sensitivity of 60.7% in a Chinese cohort study, 

significantly (p=0.003) higher than that achieved by Sarc-F within this particular community [46,47]. 

In our study, the Sarc-CalF displayed a higher specificity (92%) and slightly higher sensitivity (34%), 

when compared to Sarc-F. Accordingly, the Sarc-CalF outperformed the Sarc-F in terms of specificity 

and diagnostic accuracy when assessed among a Turkish community-dwelling older adult 

population, but both tools showed an equal sensitivity of 25% [48]. These observations suggest that 

the sensibility of Sarc-CalF may not improve the screening risk of sarcopenia according to the 

population analyzed.  

Given the criticisms regarding the low sensitivity of both Sarc-F and Sarc-CalF, our study aimed 

to address the need for a new screening tool that effectively identifies the potential presence of 

sarcopenia. The newly designed tool, Sarc-Global, demonstrated an accuracy of 74.12%, which was 

quite comparable to the accuracies of Sarc-F (69.62%) and Sarc-CalF (79.75%). However, Sarc-Global 

exhibited superior sensitivity (74.12%) compared to Sarc-F (21.18%) and Sarc-CalF (34.12%), 

indicating its enhanced performance in identifying older adults at risk of sarcopenia [49]. Our 

findings support the potential to improve the performance of a tool for screening risk of sarcopenia 

by incorporating variables related to the syndrome. As Sarc-CalF may enhance the sensitivity of 

Sarc-F by incorporating calf measurements, Sarc-Global appears to further enhance the sensitivity of 

Sarc-CalF by combining additional sarcopenia-related anthropometric measurements and clinical 

data.  

The new anthropometric data added to Sarc-Global included BMI, CC, and AC, all objective 

variables that reflect an individual's nutritional status. Indeed, malnutrition and underweight status 

have been recognized as independent predictors of an elevated risk of sarcopenia [50–53]. In our 

sample, a heightened risk for sarcopenia was identified among older adults, particularly those with 

lower BMI. These findings are consistent with data from other studies conducted with 

community-dwelling older adults and underscore the importance of age as a clinical variable in 

sarcopenia, which was also included in the composition of the new tool [52,53]. 

Sarc-Global also incorporated HGS, which is a convenient anthropometric measure that can be 

easily conducted in diverse settings. Lower HGS has been linked to adverse health outcomes such as 

compromised limb function, increased risk of falls and fractures, multimorbidity, diminished 

quality of life, and increased mortality from various causes [54]. A significant relationship between 

decreased HGS and elevated mortality rates was observed in a prospective study analyzing 502,293 

individuals aged between 40 and 69 years over an average of seven years [55]. Specifically, a 

reduction of 5kg in HGS was significantly associated with increased mortality from cardiovascular 

disease, respiratory disease, chronic obstructive pulmonary disease, and all types of cancer. In the 

hospital setting, low HGS in older adults undergoing surgery for hip fractures was also associated 

with high mortality [56]. 
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In addition to age, Sarc-Global incorporated gender and polypharmacy as clinical variables. In 

our study, sarcopenia was found to be more prevalent in men compared to women (26.66% versus 

20.31%, respectively). This finding aligns with the research conducted by Zhong et al. [57], who 

reported sarcopenia prevalence of 26.2% in men and 25.2% in women among a population of 1,040 

older adults. Similarly, Chew et al. [58] demonstrated a significantly lower risk of sarcopenia in 

women than in men in a sample of 811 community-dwelling older adults. These observations may 

explain why gender had a predictive value within the new sarcopenia screening tool. 

In terms of polypharmacy, over half (50.37%) of our study population demonstrated the 

consumption of four or more medications per day. Furthermore, in our study, the number of 

medications being taken enhanced the predictive capability of the Sarc-Global tool when used in 

combination with other variables. Konig et al. [59] emphasize that polypharmacy can significantly 

impact the diagnosis of sarcopenia, as it has been associated with lower ASMI, a crucial variable in 

diagnosing the syndrome. The prevalence of polypharmacy increases with age and has significant 

implications for the health of older adults. It heightens the risk of falls, fractures, cognitive 

impairment, decline in physical function, mortality, frailty, hospitalization, and hospital 

readmission. These effects emphasize the importance of including polypharmacy as a fundamental 

aspect in a comprehensive assessment of older adults [60–66]. 

New sarcopenia screening tools have also been developed by other authors, including the Mini 

Sarcopenia Risk Assessment (MSRA) and its two variants: MSRA-7 and MSRA-5. These tools have 

demonstrated improved sensitivity in identifying sarcopenia among older Chinese adults [67]. 

However, when the Asian Working Group for Sarcopenia (AWGS) criteria were used to diagnose 

sarcopenia, the researchers observed that 15.9% of older adults had sarcopenia, whereas Sarc-F 

identified 12%, MSRA-7 identified 34.4%, and MSRA-5 identified 39.99% [67]. Similar to Sarc-F, 

MSRA is a screening tool that consists of subjective questions based on a theoretical framework of 

risk factors for sarcopenia, such as hospitalization, physical activity level, dietary habits, and weight 

loss [68]. In contrast, the Sarc-Global supplements the Sarc-CalF questionnaire with objective 

measurements derived from rigorous statistical tests. Indeed, our robust methodology for variables 

selection and test can enhance the reliability of Sarc-Global as a sarcopenia risk screening tool.  

In our study, when the EWGSOP criteria were used to diagnose sarcopenia, we observed 21.5% 

of sarcopenia, a finding that aligns closely with another Brazilian study also utilizing the EWGSOP 

criteria, which reported a prevalence rate of 18% [34]. In the same cohort, the Sarc-Global identified 

35,9% of risk of the syndrome. Importantly, 63 from the 85 older adults with sarcopenia (EWGSOP2) 

were effectively identified as in risk of sarcopenic when using the Sarc-Global assessment tool, 

whereas Sarc-CalF and Sarc-F tools identified only 29 and 18 of these individuals, respectively. 

Our study shares certain limitations with similar studies, which are worth highlighting. Firstly, 

our study population predominantly comprised women, reflecting the broader context in Brazil, 

where 76% of all primary care consultations between 2016 and 2018 involved women [69]. 

Furthermore, our study focused exclusively on community-dwelling older adults. Therefore, further 

research is needed to validate the applicability of Sarc-Global within institutionalized or 

hospitalized older adults. 

On the other hand, our study design demonstrates robustness, which is a significant strength. 

Additionally, the number of participants in our sample aligns with similar studies investigating 

sarcopenia in older adults. All participants were recruited from the same community, thereby being 

exposed to similar environmental factors that may influence sarcopenia. This aspect enhances the 

coherence of our dataset. Furthermore, the population of São Paulo city exhibits significant ethnic 

diversity, which suggests the potential applicability of Sarc-Global across various populations. Our 

data collection was performed by a single evaluator, ensuring consistency. Moreover, our protocol 

for diagnosing sarcopenia strictly adhered to the criteria outlined by the EWGSOP2, establishing a 

rigorous and reliable diagnostic framework. 
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5. Conclusions 

In conclusion, the Sarc-Global, a novel user-friendly sarcopenia risk screening tool developed in 

our study, exhibited a good specificity and superior sensitivity in identifying individuals at risk of 

sarcopenia compared to existing tools. We recommend further research to evaluate its prognostic 

value in relation to adverse outcomes associated with sarcopenia, with the aim of expanding its 

application in clinical practice. 
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