
Firmansyah et al                                                                                 Muscle strength and mass decline in urban adults 

37 

Al-Rafidain J Med Sci. 2026;11(2):37-45. 
DOI: https://doi.org/10.54133/ajms.v11i2.3150           

 

Research Article 

 
Sarcopenia and Its Associated Factors among Urban Sedentary Adults in Jakarta: Evidence from a 

Large Multidistrict Dataset 
Yohanes Firmansyah1* , Susy Olivia Lontoh1 , Paskalis Andrew Gunawan2 , Robert Kosasih3 , Lydia Tantoso2,  

Tjie Haming Setiadi4, Alya Dwiana1 , Diana Dinali5 , Bryan Anna Wijaya5 , Triyana Sari6 ,  
Leecarlo Millano Lumban Gaol7 , Alexander Halim Santoso8   

1Department of Physiology, Faculty of Medicine, Universitas Tarumanagara, Jakarta, Indonesia; 2Department of Internal 
Medicine, Faculty of Medicine, Universitas Tarumanagara, Jakarta, Indonesia; 3Department of Clinical Pharmacology, Faculty 

of Medicine, Universitas Tarumanagara, Jakarta, Indonesia; 4Department of Anatomy, Faculty of Medicine, Universitas 
Tarumanagara, Jakarta, Indonesia; 5Faculty of Medicine, Universitas Tarumanagara, Jakarta, Indonesia; 6Department of 

Biology, Faculty of Medicine, Universitas Tarumanagara, Jakarta, Indonesia; 7Department of Surgery, Faculty of Medicine and 
Health Sciences, Krida Wacana Christian University, Yogyakarta 55224, Indonesia; 8Department of Clinical Nutrition, Faculty 

of Medicine, Universitas Tarumanagara, Jakarta, Indonesia 
Received: 4 June 2026; Revised: 13 August 2026; Accepted: 21 August 2026 

Abstract 
Background: Sarcopenia is a major public health concern in aging populations, particularly in urban sedentary settings, where 
physical inactivity and metabolic disorders contribute to muscle decline. Objective: To identify factors associated with muscle 
strength and muscle mass and to develop a simplified scoring system for sarcopenia in urban sedentary pre-elderly and elderly 
populations. Methods: A cross-sectional study was conducted using secondary data from the PRIMBON 2025 database in Jakarta. 
A total of 425 participants were analyzed. Sarcopenia components were assessed using AWGS criteria. Results: Male sex 
(OR=1.897; p=0.008), depression (OR=1.739; p=0.012), and type 2 diabetes mellitus (OR=4.923; p<0.001) were independently 
associated with higher odds of low muscle strength, whereas central obesity was independently associated with lower odds of low 
muscle strength (OR=0.519; p=0.011). Older age was strongly associated with low muscle mass (OR=2.850; p<0.001), while 
hypertension, obesity, and central obesity demonstrated inverse associations. ROC analysis showed moderate discrimination for 
muscle strength (AUC=0.690; 95%CI=0.639–0.741) and excellent discrimination for muscle mass (AUC=0.879; 95%CI= 0.845–
0.912). Conclusions: Sarcopenia in urban sedentary populations is influenced by multifactorial determinants, including 
demographic, psychological, and metabolic factors. The developed scoring system provides a practical tool for early screening 
and risk stratification, although further validation is needed. 
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 جاكرتا: أدلة من مجموعة بیانات كبیرة متعددة المناطق  من سكانساركوبینیا وعواملھا المرتبطة بین البالغین 
 الخلاصة 
النشاط البدني والاضطرابات الأیضیة  : الساركوبینیا تشكل مصدر قلق رئیسي للصحة العامة في الأشخاص المتقدمین في السن، خاصة في المناطق الحضریة الخاملة، حیث تساھم قلة الخلفیة

: أجریت  الطرائق.  : تحدید العوامل المرتبطة بقوة العضلات وكتلة العضلات وتطویر نظام تقییم مبسط للساركوبینیا في السكان الحضریین الخاملین كبار السنالھدففي تدھور العضلات.  
: النتائج.  AWGSمشاركا. تم تقییم مكونات ساركوبینیا باستخدام معاییر    425في جاكرتا. تم تحلیل ما مجموعھ    PRIMBON 2025دراسة مقطعیة باستخدام بیانات ثانویة من قاعدة بیانات  

) الذكري  (OR=1.897الجنس  العضلات  قوة  انخفاض  باحتمالیة  مستقل  بشكل  مرتبطة  المركزیة  السمنة  كانت  ()،  p=0.012؛  OR=1.739؛  الثاني  النوع  من  ؛  OR=4.923والسكري 
p<0.001  ( بشكل مستقل باحتمالیة انخفاض قوة العضلات، في حین ارتبطت السمنة المركزیة بشكل مستقل باحتمالات أقل ل) ضعف قوة العضلاتOR=0.519  ؛p=0.011  .(  ارتبط التقدم

تمییزا معتدلا  ROCارتباطات عكسیة. أظھر تحلیل  بینما أظھرت ارتفاع ضغط الدم، السمنة، والسمنة المركزیة)، p<0.001؛ OR=2.850في العمر بشكل كبیر بانخفاض كتلة العضلات ( 
: تتأثر الساركوبینیا في السكان  الاستنتاجات ). CI= 0.845–0.912٪ 95؛ AUC=0.879وتمییزا ممتازا لكتلة العضلات ( )  CI=0.639–0.741٪95؛  AUC=0.690في قوة العضلات (

داة عملیة للفحص المبكر وتصنیف المخاطر، رغم الحاجة الحضریین الخاملین بالمحددات متعددة العوامل، بما في ذلك العوامل الدیموغرافیة والنفسیة والاستقلابیة. یوفر نظام التقییم المطور أ 
 إلى مزید من التحقق.
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INTRODUCTION 

Sarcopenia has emerged as a major global public 
health problem, particularly in aging populations, with 
prevalence estimates ranging from 10% to 27% 
worldwide based on large meta-analyses involving 
over 690,000 individuals [1]. In Indonesia, several 
studies have reported substantial variation in 
sarcopenia prevalence, ranging from approximately 
9.1% to 59%, depending on the population 
characteristics, age distribution, and diagnostic 

criteria used [2]. The condition begins insidiously as 
early as the fourth decade of life, with muscle mass 
declining by approximately 1–2% per year after the 
age of 50, leading to a substantial cumulative burden 
in older adults [3]. This progressive decline in muscle 
strength and mass is strongly associated with adverse 
outcomes, including falls, fractures, frailty, disability, 
and increased mortality, making sarcopenia a critical 
determinant of healthy aging [4]. The burden of 
sarcopenia is further amplified in urban and sedentary 
populations, where lifestyle factors such as physical 
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inactivity, obesity, and metabolic disorders are 
increasingly prevalent. Globally, approximately 30% 
of the population is classified as overweight or obese, 
conditions that interact complexly with muscle loss 
and may contribute to sarcopenic obesity, with 
prevalence estimates around 11% in adults aged ≥ 60 
years [4,5].  This combined phenotype is associated 
with a significantly higher risk of cardiometabolic 
disease and mortality compared to either condition 
alone. Moreover, evidence suggests that the 
prevalence of sarcopenic obesity increases with age, 
reaching up to 51.1% in individuals aged 80–89 years 
[7]. Although simplified screening tools such as 
SARC-F, SARC-CalF, and MSRA facilitate the 
identification of individuals at risk of sarcopenia in 
clinical and community settings, their diagnostic 
performance varies across populations and may not 
fully capture the multidimensional nature of 
sarcopenia [8,9]. SARC-F relies primarily on self-
reported functional limitations and generally has 
limited sensitivity, while SARC-CalF improves 
detection by incorporating calf circumference but 
remains subject to heterogeneous diagnostic 
performance. Importantly, Indonesian and other Asian 
studies have reported limited sensitivity and 
discriminatory performance of these instruments, 
potentially reflecting differences in anthropometry, 
body composition, physical activity, and demographic 
characteristics across populations. These limitations 
may be particularly relevant in sedentary urban 
populations, where individuals may remain 
functionally independent despite reduced muscle 
strength or mass and therefore be missed by symptom-
based screening. Thus, beyond existing screening 
instruments, there is a need for a population-specific, 
data-driven scoring system incorporating objective 
demographic, anthropometric, and muscle-related 
factors to improve the early identification of 
sarcopenia in urban Indonesian populations. 
Therefore, this study aims to identify factors 
associated with lower muscle strength and muscle 
mass and to develop a simplified, data-driven scoring 
system for sarcopenia among sedentary pre-elderly 
and elderly populations in Jakarta using a large 
multidistrict dataset. 

METHODS 

Study design and setting 

This study employed a cross-sectional design using 
secondary data from the PRIMBON (Partnership for 
Research, Innovation, and Multisectoral Benefit for 
Outreach and Networking) database developed by 
Universitas Tarumanagara since June 2024. Data were 
obtained from the 2025 PRIMBON dataset, which 
includes community-based health screening data. The 
study was conducted in four urban regions of Jakarta, 
including West Jakarta (three locations), North Jakarta 
(one location), and South Jakarta (one location). The 
study population consisted of pre-elderly and elderly 
individuals (aged ≥50 years, with elderly defined as 
≥65 years) [10] residing in urban Jakarta. 

Inclusion and exclusion criteria 

Inclusion criteria were participants classified as pre-
elderly and elderly with complete clinical, 
anthropometric, and laboratory data. Exclusion 
criteria included 1) incomplete or missing key 
variables; 2) participants outside Jakarta regions; 3) 
conditions affecting handgrip strength measurement 
(e.g., hand injury, neuromuscular disorders, 
myasthenia gravis); 4) conditions affecting body 
composition measurement (e.g., metallic implants, 
pacemakers); 5) secondary hypertension or conditions 
affecting blood pressure measurement; 6) 
hematological disorders such as thalassemia major or 
sickle cell disease; 7) hereditary lipid disorders 
including familial hypercholesterolemia, familial 
combined hyperlipidemia, familial 
dysbetalipoproteinemia, familial 
hypertriglyceridemia, and familial chylomicronemia; 
and 8) type 1 diabetes mellitus. Laboratory parameters 
included total cholesterol, HDL, LDL, triglycerides, 
fasting blood glucose, and uric acid. 

Sample Size 

Seventeen candidate variables were considered for 
inclusion in the multivariable logistic regression 
analyses based on their clinical relevance and 
availability within the dataset. The adequacy of the 
regression models was assessed using the events-per-
variable (EPV) framework, applying the conventional 
heuristic of approximately 10 outcome events for each 
candidate variable. Accordingly, with 17 candidate 
variables, approximately 170 outcome events would 
be required to achieve an EPV of 10 and support an 
adequately powered multivariable model. 

Outcome measurements 

Muscle-related outcomes were defined according to 
the Asian Working Group for Sarcopenia (AWGS) 
2025 consensus criteria. Muscle strength was assessed 
using handgrip strength measured with a calibrated 
dynamometer. Age- and sex-specific cut-off values 
were applied. Low handgrip strength was defined as 
less than 34 kg for men and less than 20 kg for women 
aged 50–64 years, and as less than 28 kg for men and 
less than 18 kg for women aged 65 years and older. 
Muscle mass was assessed using bioelectrical 
impedance analysis (BIA), with appendicular skeletal 
muscle mass adjusted for height squared 
(ASM/height²) used as the muscle mass index. Low 
muscle mass was defined as ASM/height² <7.6 kg/m² 
for men and <5.7 kg/m² for women aged 50–64 years 
and <7.0 kg/m² for men and <5.7 kg/m² for women 
aged ≥65 years. According to AWGS 2025, 
sarcopenia was defined by the presence of both low 
muscle strength and low muscle mass. Physical 
activity was assessed using the Physical Activity 
Level (PAL) coefficient, calculated as the ratio of total 
daily energy expenditure to basal metabolic rate (PAL 
= TEE/BMR). PAL was classified into four 
categories: very low activity or sedentary (1.20–1.39), 
light activity (1.40–1.69), moderate activity (1.70–
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1.99), and vigorous activity (2.00–2.40). Very low 
activity was characterized by predominantly sedentary 
behavior with minimal movement, light activity by 
predominantly sedentary or office-based activities 
with limited walking or light household activities, 
moderate activity by active occupations or regular 
exercise several times per week, and vigorous activity 
by occupations or activities involving substantial 
physical exertion. In the present study, the term 
"sedentary" was operationalized based on the PAL 
classification and was not inferred solely from the 
urban setting. Depressive symptoms were assessed 
using the Depression Anxiety Stress Scales-42 
(DASS-42). The instrument comprises 42 items 
divided into three 14-item subscales assessing 
depression, anxiety, and stress. Each item is scored on 
a 4-point scale from 0 to 3, with the depression 
subscale yielding a total score ranging from 0 to 42. 
Depression severity was classified as normal (0–9), 
mild (10–13), moderate (14–20), severe (21–27), and 
extremely severe (≥28). DASS-42 was used as a 
screening measure of depressive symptoms rather 
than as a clinical diagnostic instrument; therefore, 
depression in this study refers to depressive symptoms 
identified according to the prespecified DASS-42 
classification. 

Ethical considerations 

This study was conducted using secondary data 
obtained from the PRIMBON database without direct 
participant involvement. Ethical approval was granted 
by the Universitas Tarumanagara Human Research 
Ethics Committee (UTHREC) under reference 
number 023-UTHREC/UNTAR/IV/2026. All data 
were anonymized prior to analysis to ensure 
confidentiality and privacy of participants, and the 
study was conducted in accordance with the 
Declaration of Helsinki. 

Statistical analysis 

Statistical analysis was performed using IBM SPSS 
Statistics version 27.0 and Microsoft Excel 365. 
Univariate analysis was used to describe participant 
characteristics, while bivariate analysis using the chi-
square test with Yates correction was performed to 
assess associations and calculate odds ratios (ORs) 
with 95% confidence intervals (CIs). Multivariable 
binary logistic regression was subsequently 
performed to identify factors independently 
associated with the respective outcomes. Variables 
with p< 0.25 in the bivariate analysis were considered 
for inclusion in the multivariable model, and 
backward stepwise selection was applied to obtain the 
final model. Regression coefficient (B), adjusted ORs 
(Exp[B]), 95% CIs, and p-values were reported. 
Receiver operating characteristic (ROC) curve 
analysis was performed to evaluate the discriminatory 
performance of the final models, with the area under 
the curve (AUC) used to quantify their ability to 
discriminate between participants with and without 
the respective outcomes. Based on the final 
multivariable logistic regression models, a simplified 

scoring system was subsequently developed by 
converting the regression coefficients of 
independently associated variables into weighted 
integer scores, with the coefficients scaled relative to 
the smallest coefficient and rounded to the nearest 
whole number. The total score was calculated by 
summing the points assigned to each variable. ROC 
analysis of the total score was then used to determine 
the optimal score threshold for identifying participants 
with the respective outcome, based on the best 
discriminatory performance. Sensitivity, specificity, 
positive predictive value (PPV), and negative 
predictive value (NPV) were calculated at the selected 
cut-off. The resulting score ranges were used to 
classify participants according to their estimated 
likelihood of the respective outcome. 

RESULTS 

A total of 425 participants were included in this study 
(the data selection process is presented in Figure 1), 
with a mean age of 62.61 ± 9.79 years, predominantly 
pre-elderly (62.1%) and female (66.6%).  

 
Figure 1: Flow diagram of participant recruitment, exclusion, and 
final inclusion from the PRIMBON database. 

Most participants were unemployed (69.9%) and 
married (98.6%), with a low mean physical activity 
level (1.13 ± 0.03), indicating generally sedentary 
behavior (Table 1).  

Table 1: Baseline sociodemographic of the population studied 
Parameter Result 

Age (year) 62.61± 9.79 
Elderly 161(37.9) 
Pre-Elderly 264(62.1) 
Gender  
Male 142(33.4) 
Female 283(66.6) 
Occupation  
Employee 108(25.4) 
Self-employed 20(4.7) 
Unemployed 297(69.9) 
Marital status  
Married 419(98.6) 
Unmarried 6(1.4) 
Physical activity level 1.13±0.03) 

Values are presented as frequency, percentage, and mean±SD. 

Pearson chi-square analysis with Yates correction 
(Table 2) demonstrated that male sex (OR= 1.846; 
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95% CI= 1.188–2.869; p= 0.008), depression (OR= 
1.531; 95% CI= 1.026–2.286; p= 0.047), and type 2 
diabetes mellitus (OR= 3.688; 95% CI= 1.875–7.254; 
p < 0.001) were significantly associated with higher 
odds of low muscle strength, whereas obesity (OR= 

0.607; 95% CI= 0.402–0.915; p= 0.022) and central 
obesity (OR= 0.573; 95% CI= 0.356–0.922; p= 0.028) 
were associated with lower odds of low muscle 
strength; age, high LDL, and underweight showed 
borderline associations.  

Table 2: Association between clinical and metabolic factors and low muscle strength (functional status) 
Parameter Low Function Normal Function Odds Ratio (95% CI) p-value 

OR Lower Upper  

Ages Classification Elderly 113(70.2) 48(29.8) 1.53 1.007 2.325 0.058 Pre-elderly 160(60.6) 104(39.4) 

Gender Male 104(73.2) 38(26.8) 1.846 1.188 2.869 0.008 Female 169(59.7) 114(40.3) 

Depression Disorder Present 142(69.3) 63(30.7) 1.531 1.026 2.286 0.047 Absent 131(59.5) 89(40.5) 

Anxiety Disorder Present 166(66.1) 85(33.9) 1.223 0.818 1.828 0.38 Absent 107(61.50 67(38.5) 

Stress Disorder Present 130(67.4) 63(32.6) 1.284 0.86 1.917 0.261 Absent 143(61.6) 89(38.4) 

Hypertension Yes 109(59.9) 73(40.1) 0.719 0.482 1.073 0.13 No 164(76.5) 79(32.5) 

Anemia Yes 159(63.6) 91(36.3) 0.935 0.624 1.4 0.823 No 114(65.1) 61(34.9) 

High Cholesterol Yes 152(61.5) 95(38.5) 0.754 0.502 1.131 0.206 No 121(68) 57(32) 

Low HDL Yes 112(62.5) 67(62.5) 0.883 0.591 1.318 0.611 No 161(65.4) 85(34.6) 

High LDL Yes 201(61.7) 125(38.3) 0.603 0.367 0.99 0.058 No 72(72.7) 27(27.3) 

High Triglyceride Yes 141(65.9) 73(27.3) 1.156 0.777 1.719 0.539 No 132(62.6) 79(37.4) 

Diabetes Mellitus Type 2 DM 61(84.7) 11(15.3) 3.688 1.875 7.254 <0.001 No 212(60.1) 141(39.9) 

Hyperuricemia Yes 25(55.8) 19(44.2) 0.675 0.357 1.277 0.295 No 249(65.2) 133(34.8) 

Kidney Function Decrease 27(62.8) 16(37.2) 0.933 0.486 1.792 0.968 No 246(64.4) 136(25.6) 

Underweight Absent 18(85.7) 3(14.3) 3.506 1.106 12.101 0.061 Present 255(63.1) 149(36.9) 

Obesity Absent 147(59.5) 100(40.5) 0.607 0.402 0.915 0.022 Present 126(70.8) 52(29.2) 

Central Obesity Absent 191(61) 122(39) 0.573 0.356 0.922 0.028 Present 82(73.2) 30(26.8) 
 
In the multivariable logistic regression model (Table 
3), male sex (OR= 1.897; 95% CI= 1.184–3.041; p= 
0.008), depression (OR= 1.739; 95% CI= 1.131–
2.673; p= 0.012), and type 2 diabetes mellitus (OR= 
4.923; 95% CI= 2.426–9.990; p< 0.001) remained 
independently associated with higher odds of low 

muscle strength, whereas central obesity (OR= 0.519; 
95% CI= 0.313–0.862; p= 0.011) remained 
independently associated with lower odds; age and 
hypertension showed borderline associations (Table 
3).  

Table 3: Multivariable logistic regression analysis of factors associated with low muscle strength (final model, step 5) 
Parameter B±SE Wald p-value Exp(B) 95% CI for EXP(B) 

Lower Upper 

Step 5a 

Age Cat (1) 0.426±0.225 3.599 0.058 1.531 0.986 2.377 
Sex (1) 0.641±0.241 7.082 0.008 1.897 1.184 3.041 
Depression (1) 0.553±0.219 6.364 0.012 1.739 1.131 2.673 
Hypertension (1) -0.407±0.219 3.465 0.063 0.665 0.433 1.022 
Diabetes (1) 1.594±0.361 19.484 0.000 4.923 2.426 9.990 
Central obesity (1) -0.656±0.259 6.424 0.011 0.519 0.313 0.862 
Constant 0.424±0.288 2.162 0.141 1.528   

 
Chi-square analysis with Yates correction (Table 4) 
showed that elderly status was strongly associated 
with higher odds of low muscle mass (OR= 2.64; 95% 
CI= 1.754–3.974; p< 0.001), whereas hypertension 
(OR = 0.57; 95% CI= 0.387–0.841; p= 0.006), low 
HDL (OR= 0.497; 95% CI= 0.336–0.735; p< 0.001), 

obesity (OR = 0.39; 95% CI= 0.022–0.068; p< 0.001), 
and central obesity (OR= 0.114; 95% CI = 0.064–
0.202; p< 0.001) were associated with lower odds of 
low muscle mass; triglycerides showed a borderline 
association (p= 0.088), while other variables were not 
significantly associated.  

Table 4: Association between clinical and metabolic factors and low muscle mass (sarcopenia) 
Parameter Low 

Muscle Mass 
Normal 

Muscle Mass 
Odds Ratio (95% CI) p-value OR Lower Upper 

Ages classification Elderly 108(67.1) 53(32.9) 2.64 1.754 3.974 <0.001 Pre-elderly 115(43.6) 149(56.4) 

Gender Male 83(58.5) 59(41.5) 1.437 0.956 2.159 0.100 Female 140(49.5) 143(50.5) 

Depression  Present 112(54.6) 93(45.4) 1.183 0.808 1.732 0.444 Absent 111(50.5) 109(49.5) 

Anxiety  Present 137(54.6) 114(45.4) 1.23 0.835 1.811 0.343 Absent 86(49.4) 88(50.6) 
Stress  Present 102(52.8) 91(72.2) 1.028 0.701 1.507 0.964 
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Absent 121(52.2) 111(47.8) 

Hypertension Yes 81(44.5) 101(55.5) 0.57 0.387 0.841 0.006 No 142(58.4) 101(41.6) 

Anemia Yes 134(53.6) 116(46.4) 1.116 0.758 1.643 0.647 No 89(50.9) 86(49.1) 

High cholesterol Yes 125(60.6) 122(49.4) 0.836 0.568 1.231 0.419 No 98(55.1) 80(44.9) 

Low HDL Yes 76(42.5) 103(57.5) 0.497 0.336 0.735 <0.001 No 147(59.8) 99(40.2) 

High LDL Yes 167(51.2) 159(48.8) 0.806 0.513 1.268 0.414 No 56(56.6) 43(43.4) 

High triglyceride Yes 103(48.1) 111(51.9) 0.704 0.48 1.031 0.088 No 120(56.9) 91(43.1) 

Diabetes Mellitus Yes 37(51.4) 35(48.6) 0.949 0.572 1.576 0.942 No 186(52.7) 167(47.3) 

Hyperuricemia Yes 19(44.2) 24(55.8) 0.691 0.366 1.303 0.324 No 204(53.4) 178(46.6) 

Kidney function Decreased 22(51.2) 21(48.8) 0.943 0.502 1.773 0.984 No 201(52.6) 181(47.4) 

Underweight Absent 21(100) - NA NA NA <0.001 Present 202(50) 202(50) 

Obesity Absent 63(25.5) 184(74.5) 0.39 0.022 0.068 <0.001 Present 160(89.9) 18(10.1) 

Central obesity Absent 127(40.6) 186(59.4) 0.114 0.064 0.202 <0.001 Present 96(85.7) 16(14.3) 
 
In the multivariable logistic regression model (Table 
5), elderly status remained independently associated 
with higher odds of low muscle mass (OR= 2.850; 
95% CI= 1.658–4.900; p< 0.001), whereas 
hypertension (OR= 0.525; 95% CI= 0.309–0.892; p= 
0.017), obesity (OR= 0.056; 95% CI = 0.030–0.105; 

p< 0.001), and central obesity (OR= 0.338; 95% CI= 
0.156–0.731; p= 0.006) were independently 
associated with lower odds of low muscle mass; 
triglycerides showed a borderline association, while 
other variables were not significantly associated after 
adjustment.  

Table 5: Multivariable logistic regression analysis of factors associated with low muscle mass (sarcopenia) (Final Model) 
Category B±SE Wald p-value Exp(B) 95% CI for EXP(B) 

Lower Upper 

Step 2a 

Age Cat (1) 1.047±0.276 14.348 <0.0001 2.850 1.658 4.900 
Sex (1) 0.517±0.290 3.182 0.074 1.677 0.950 2.958 
Hypertension (1) -0.645±0.271 5.665 0.017 0.525 0.309 0.892 
Triglycerides Cat -0.485±0.277 3.070 0.080 0.616 0.358 1.059 
Underweight (1) 18.571±8292.427 0.000 0.998 1.1x108 0.000  
Obesity (1) -2.882±0.319 81.584 0.000 0.056 0.030 0.105 
Central obesity (1) -1.084±0.393 7.596 0.006 0.338 0.156 0.731 
Constant 3.203±0.634 25.569 0.000 24.616   

aVariable(s) entered on step 1: Age Cat, Sex, Hypertension, LDL_Cat, Triglycerides_Cat, Underweight, Obesity, Central Obesity. 

Receiver operating characteristic (ROC) analysis 
demonstrated moderate discriminatory ability for the 
model of low muscle strength (AUC = 0.690; 95% CI 
= 0.639–0.741; p < 0.001) (Table 3 and Figure 2).  

 
Figure 2: ROC Curve of the Predictive Model for Low Muscle 
Strength in Urban Sedentary Pre-Elderly and Elderly Populations. 

The model for low muscle mass demonstrated 
excellent discriminatory ability (AUC= 0.879; 95% 
CI= 0.845–0.912; p< 0.001) (Table 5 and Figure 3).  

 
Figure 3: ROC Curve of the Predictive Model for Low Muscle 
Mass (Sarcopenia) in Urban Sedentary Pre-Elderly and Elderly 
Populations. 

The Hosmer–Lemeshow goodness-of-fit test for the 
low muscle mass model showed no significant 
difference between observed and expected 
probabilities (χ²= 10.967, df= 8,  p= 0.204), indicating 
no evidence of poor model fit, with reasonable 
agreement between observed and expected 
probabilities across the risk groups (Figure 4).  
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Figure 4: Calibration plot by Hosmer–Lemeshow. 

Based on these multivariable findings, a simplified 
scoring system was developed (Table 6), integrating 
variables independently associated with low muscle 
strength, including sex, depression, diabetes, and 
central obesity, and variables associated with low 
muscle mass, including age, hypertension, obesity, 
and central obesity. The scoring system demonstrated 
a graded increase in estimated probability across score 
levels, supporting its potential utility as a practical tool 
for early screening and risk stratification in urban, 
sedentary pre-elderly and elderly populations. 

Table 6: Simplified prognostic scoring system for predicting 
muscle strength and muscle morphology (sarcopenia) in urban 
sedentary populations 

No. Question Yes No 
Muscle strength and functional dimension 
Are you male? 1 0 
Do you have depression? 1 0 
Do you have diabetes? 2 0 
Do you have central obesity? 0 1 
Muscle morphology and structure dimension (sarcopenia) 
Are you aged 65 years or older? 1 0 
Do you have elevated blood pressure? 0 1 
Do you have obesity? 0 1 
Do you have central obesity? 0 3 

Prognosis 
(Functional Dimension) 

Prognosis 
(Structural Dimension) 

Score Prognosis  
(%) Score Prognosis 

(%) 
5 99.33 1 98. 
4 98.2 0 50 
3 95.26 -1 26.89 
2 88.08 -2 11.92 
1 73.11 -3 4.74 
0 50.00 -4 1.8 
-1 26.89 -5 0.67 

 
DISCUSSION 

Despite the growing availability of various diagnostic 
and screening approaches for sarcopenia, including 
functional assessments, imaging-based 
measurements, and questionnaire-based tools, their 
implementation in real-world clinical and community 
settings remains limited [11]. Several tools such as 
SARC-F, SARC-CalF, and MSRA have been 
developed to facilitate early detection; however, these 
methods demonstrate variable diagnostic 
performance, with SARC-F showing relatively low 
sensitivity (27–77%), specificity ranging from 63 to 
91%, and AUC values of approximately 0.67 to 0.75, 
while SARC-CalF improves sensitivity to 57.4–
65.5% with overall diagnostic accuracy reaching 

75.7–79.2% [8,12]. In addition, inconsistencies 
among different diagnostic criteria, such as AWGS, 
EWGSOP, and SDOC, further contribute to 
heterogeneity in sarcopenia identification and limit 
their practical applicability [13,14]. These limitations 
highlight a persistent gap between methodological 
advances and clinical implementation, reinforcing the 
need for simpler, integrated models that can be readily 
applied in routine practice, particularly in urban 
sedentary populations [11,15]. An interesting finding 
in this study was that several metabolic 
characteristics, particularly hypertension, obesity 
(BMI), and central obesity, were inversely associated 
with sarcopenia-related muscle outcomes. In the 
multivariable model, hypertension was inversely 
associated with low muscle mass (B= −0.645; p= 
0.017), while obesity (B= −2.882; p< 0.001) and 
central obesity (B= −1.084; p= 0.006) were also 
associated with lower odds of low muscle mass. These 
findings differ from substantial evidence reporting 
positive associations between metabolic syndrome 
[16,17], hypertension [18–20], and sarcopenia. The 
observed inverse associations between hypertension, 
obesity, central obesity, and sarcopenia-related 
outcomes should be interpreted cautiously and should 
not be considered evidence of a protective or causal 
effect. While metabolic syndrome has generally been 
associated with chronic inflammation and adverse 
muscle outcomes, the relationship between adiposity, 
blood pressure, and muscle health is complex and may 
vary according to population characteristics, body 
composition, age, and diagnostic criteria [13,23]. 
Higher adiposity may be associated with greater 
absolute muscle mass or mechanical loading, which 
could partly contribute to the observed inverse 
association when muscle mass is assessed using BIA. 
Similarly, blood pressure characteristics may reflect 
multiple physiological and vascular factors rather than 
a single pathological pathway. Previous studies have 
demonstrated heterogeneous and sometimes 
contradictory associations: meta-analyses have 
reported a positive association between hypertension 
and sarcopenia (OR= 1.29; 95% CI= 1.00–1.67), with 
stronger associations in Asian populations (OR 1.50; 
95% CI 1.35–1.67) [18], while other analyses have 
reported increased odds of sarcopenia among 
individuals with sarcopenic obesity (OR= 1.49; 95% 
CI= 1.37–1.62) [24,20]. Conversely, blood pressure 
variability rather than absolute blood pressure levels 
has also been associated with sarcopenia (β= 0.20; p= 
0.024), suggesting that vascular regulation may be 
relevant to muscle health [25], while a J-curve 
relationship has been observed between blood 
pressure and frailty, with lower blood pressure 
associated with greater frailty (OR= 0.872–0.892 per 
increment; p< 0.05) [26]. These heterogeneous 
findings indicate that the observed associations 
between metabolic characteristics and muscle-related 
outcomes may be context-dependent. In this study, 
type 2 diabetes mellitus showed a strong independent 
association with low muscle strength (B= 1.594; p< 
0.001), consistent with the established association 
between impaired glucose metabolism and 
sarcopenia-related outcomes [27]. Previous evidence 
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has consistently demonstrated that individuals with 
type 2 diabetes have higher odds of sarcopenia (OR= 
1.518; 95% CI= 1.110–2.076; p= 0.009), while poor 
glycemic control has also been associated with a 
greater likelihood of muscle loss (OR= 1.79; 95% CI= 
1.17–2.75) [28,29]. Moreover, poor glycemic control 
and glucose variability have been associated with 
reduced muscle mass and strength, as reflected by the 
negative correlation between HbA1c and muscle mass 
(r= −0.327; p= 0.039). The relationship between 
diabetes and muscle health may be bidirectional, as 
alterations in skeletal muscle mass and function may 
also be associated with impaired glucose metabolism 
through changes in muscle-mediated glucose uptake 
[27,30]. However, the cross-sectional design of the 
present study does not allow the temporal direction or 
causality of these associations to be established. Older 
age remained strongly associated with sarcopenia in 
this study (B= 1.047; p < 0.001), consistent with 
extensive evidence showing progressive reductions in 
muscle mass and function with advancing age in 
geriatric populations. In contrast, malnutrition showed 
a strong but unstable association, reflected by an 
extremely large coefficient (B= 18.571) that could not 
be reliably estimated in the model. This finding may 
reflect sparse data or separation within the regression 
model and should therefore be interpreted cautiously. 
Previous studies consistently demonstrate that low 
BMI is strongly associated with sarcopenia and 
adverse geriatric outcomes, with cut-off values around 
<19–22 kg/m² associated with functional decline, 
cognitive impairment, and reduced rehabilitation 
outcomes [31,32]. Large population studies further 
confirm that underweight is associated with higher 
odds of sarcopenia (OR= 2.25; 95% CI= 1.17–4.33; 
p= 0.015), while up to 75% of underweight elderly 
individuals may have sarcopenia. [33,34] In geriatric 
populations, adequate nutritional status and BMI are 
closely associated with muscle mass and functional 
status, whereas malnutrition and underweight 
frequently coexist with sarcopenia and poorer 
functional outcomes [35–38]. In this study, male sex 
and depression were significantly associated with low 
muscle strength. Previous studies have reported an 
association between male sex and sarcopenia, 
potentially reflecting differences in age-related 
hormonal changes, body composition, and muscle 
physiology [39], with epidemiological data reporting 
higher odds of sarcopenia in men (OR up to 2.26 or 
higher depending on severity) [40]. Depression has 
also been consistently associated with sarcopenia, 
with meta-analyses reporting higher odds of 
sarcopenia among individuals with depression (OR= 
1.57; 95% CI= 1.32–1.86), including evidence of 
associations in both directions [41,42]. Several 
mechanisms may plausibly contribute to these 
associations, including reduced physical activity, 
inadequate nutritional intake, inflammatory processes, 
and behavioral changes [43–47]. On the other hand, 
depressive symptoms may also be linked to decreased 
muscle strength and physical function due to 
restrictions in activity and autonomy. Nevertheless, 
these potential pathways remain hypotheses in the 
context of the present cross-sectional analysis and 

should not be interpreted as established causal 
mechanisms. The scoring system created in this study 
could be useful in primary care and community 
settings for early screening and risk stratification of 
sarcopenia, especially among sedentary pre-elderly 
and elderly people living in cities. By integrating 
readily obtainable variables, including sex, depressive 
symptoms, type 2 diabetes mellitus, central obesity, 
age, hypertension, and obesity, the scoring system 
may help clinicians identify individuals with a higher 
likelihood of low muscle strength or low muscle mass 
who may otherwise be overlooked by conventional 
symptom-based screening tools. Individuals with 
higher scores could be prioritized for further 
assessment of handgrip strength and muscle mass 
according to the AWGS 2025 criteria, while those 
identified at lower likelihood could undergo routine 
monitoring and preventive counseling. The use of 
routinely available clinical characteristics may 
facilitate targeted allocation of diagnostic resources 
and support earlier nutritional, physical activity, 
metabolic, and functional assessment in settings 
where comprehensive muscle evaluation is not 
routinely available. Importantly, the scoring system is 
intended as a screening and risk-stratification tool 
rather than a substitute for formal sarcopenia 
assessment according to AWGS 2025. 

Strength and Limitations 

This study has several strengths, including the use of 
a relatively large urban dataset, comprehensive 
evaluation of both functional (muscle strength) and 
structural (muscle mass) components of sarcopenia 
based on AWGS 2025 criteria, and the application of 
multivariable logistic regression and ROC analysis to 
develop a practical scoring system using clinically 
relevant and readily obtainable variables. These 
characteristics may support the potential applicability 
of the proposed scoring system in community and 
primary care settings, particularly among urban 
sedentary populations. However, several limitations 
should be acknowledged. First, the cross-sectional 
design precludes determination of temporal or causal 
relationships between the identified factors and 
sarcopenia-related outcomes. Second, the use of 
secondary data limits investigators’ control over the 
completeness, consistency, and original measurement 
of variables, including the availability of detailed 
dietary and inflammatory data. Third, the dataset was 
derived from an urban population in Jakarta, which 
may limit generalizability to rural populations, other 
regions of Indonesia, or populations with different 
demographic and lifestyle characteristics. Fourth, the 
proposed scoring system was developed and evaluated 
within the same dataset and has not undergone internal 
or external validation; therefore, the reported 
discriminatory performance should be considered 
preliminary, and further validation and calibration are 
required before clinical implementation. Fifth, muscle 
mass was assessed using BIA rather than DXA or 
other reference imaging methods, and BIA-derived 
estimates may be affected by hydration status, body 
composition, and device-specific equations. Sixth, the 
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predominance of female participants may limit the 
generalizability of the findings to populations with 
different sex distributions. Seventh, detailed dietary 
intake data were not available, limiting assessment of 
nutritional factors that may be associated with muscle 
health. Finally, although exclusion criteria were 
prespecified, none of the participants met the specified 
exclusion criteria during data collection; therefore, 
selection bias from their actual application was 
unlikely in this dataset, although the predefined 
criteria may still limit applicability to populations with 
excluded clinical conditions. 

Conclusion 

Both functional and structural components of 
sarcopenia were associated with a combination of 
demographic, clinical, and metabolic factors in urban 
sedentary pre-elderly and elderly populations. Male 
sex, depression, and type 2 diabetes mellitus were 
independently associated with low muscle strength, 
while older age was strongly associated with low 
muscle mass. Interestingly, hypertension, obesity, and 
central obesity showed inverse associations with 
sarcopenia-related muscle outcomes, suggesting a 
complex and context-dependent relationship between 
metabolic characteristics and muscle health. This 
study developed a simplified scoring system based on 
readily obtainable clinical variables, which may be 
useful for early screening and identification of 
individuals with a higher likelihood of sarcopenia in 
urban sedentary populations. Given the substantial 
burden of sarcopenia, early detection and appropriate 
intervention remain important; however, the proposed 
scoring system requires further validation in 
independent and more diverse populations before it 
can be considered for routine clinical application. 
Further longitudinal studies are also needed to 
establish temporal relationships and confirm the 
observed associations. 

ACKNOWLEDGMENTS 

The authors thank all study participants for their valuable 
contribution to this research, and to the community leaders, 
local health personnel, and field investigators who assisted 
in participant recruitment and data collection across multiple 
districts in Jakarta. The authors acknowledge the support 
provided by the Faculty of Medicine, Universitas 
Tarumanagara, Jakarta, Indonesia, for facilitating the 
implementation of this study. 
Conflict of interests 

The authors declared no conflict of interest. 

Funding source 

The authors did not receive any source of funds. 

Data sharing statement 

The data that supports the findings of this study are available 
from the corresponding author upon a reasonable request. 
 

REFERENCES 

1. Petermann‐Rocha F, Balntzi V, Gray SR, Lara J, Ho FK, Pell 
JP, et al. Global prevalence of sarcopenia and severe 
sarcopenia: a systematic review and meta‐analysis. J Cachexia 
Sarcopenia Muscle. 2022;13(1):86–99. doi: 
10.1002/jcsm.12783.  

2. Mahardhika GS, Hurulhanifa F, Laranti NAS, Shabrina HN, 
Agatri N. Diagnosis of sarcopenia in geriatrics using actigraph 
wGT3XBT accelerometer: A narrative review. Cermin Dunia 
Kedokt. 2025;52:683–688. DOI:10.55175/cdk.v52i10.1421. 

3. Mitchell WK, Williams J, Atherton P, Larvin M, Lund J, Narici 
M. Sarcopenia, dynapenia, and the impact of advancing age on 
human skeletal muscle size and strength: A quantitative review. 
Front Physiol. 2012;3:360. doi: 10.3389/fphys.2012.00260. 

4. Cruz-Jentoft AJ, Sayer AA. Sarcopenia. Lancet. 
2019;393(10191):2636–2646. doi: 10.1016/S0140-
6736(19)31138-9.  

5. Wei S, Nguyen TT, Zhang Y, Ryu D, Gariani K. Sarcopenic 
obesity: epidemiology, pathophysiology, cardiovascular 
disease, mortality, and management. Front Endocrinol 
(Lausanne). 2023;14. doi: 10.3389/fendo.2023.1185221. 

6. Gao Q, Mei F, Shang Y, Hu K, Chen F, Zhao L, et al. Global 
prevalence of sarcopenic obesity in older adults: A systematic 
review and meta-analysis. Clin Nutr. 2021;40(7):4633–4641. 
doi: 10.1016/j.clnu.2021.06.009. 

7. Wagenaar CA, Dekker LH, Navis GJ. Prevalence of sarcopenic 
obesity and sarcopenic overweight in the general population: 
The lifelines cohort study. Clin Nutr. 2021;40(6):4422–4429. 
doi: 10.1016/j.clnu.2021.01.005. 

8. Yang M, Hu X, Xie L, Zhang L, Zhou J, Lin J, et al. Comparing 
mini sarcopenia risk assessment with SARC-F for screening 
sarcopenia in community-dwelling older adults. J Am Med Dir 
Assoc. 2019;20(1):53–57. doi: 10.1016/j.jamda.2018.04.012. 

9. Malmstrom TK, Miller DK, Simonsick EM, Ferrucci L, Morley 
JE. SARC-F: a symptom score to predict persons with 
sarcopenia at risk for poor functional outcomes. J Cachexia 
Sarcopenia Muscle. 2016;7(1):28-36. doi: 
10.1002/jcsm.12048.  

10. Chen LK, Hsiao FY, Akishita M, Assantachai P, Lee WJ, Lim 
WS, et al. A focus shift from sarcopenia to muscle health in the 
Asian Working Group for Sarcopenia 2025 Consensus Update. 
Nat Aging. 2025;5(11):2164–2175. doi: 10.1038/s43587-025-
01004-y. 

11. Voulgaridou G, Tyrovolas S, Detopoulou P, Tsoumana D, 
Drakaki M, Apostolou T, et al. Diagnostic criteria and 
measurement techniques of sarcopenia: A critical evaluation of 
the up-to-date evidence. Nutrients. 2024;16(3):436. doi: 
10.3390/nu16030436.  

12. Lu JL, Ding LY, Xu Q, Zhu SQ, Xu XY, Hua HX, et al. 
Screening accuracy of SARC-F for sarcopenia in the elderly: A 
diagnostic meta-analysis. J Nutr Health Aging. 
2021;25(2):172-182. doi: 10.1007/s12603-020-1471-8.  

13. Chen LK, Woo J, Assantachai P, Auyeung TW, Chou MY, 
Iijima K, et al. Asian working group for sarcopenia: 2019 
Consensus update on sarcopenia diagnosis and treatment. J Am 
Med Dir Assoc. 2020;21(3):300-307.e2. doi: 
10.1016/j.jamda.2019.12.012.  

14. Bhasin S, Travison TG, Manini TM, Patel S, Pencina KM, 
Fielding RA, et al. Sarcopenia definition: The position 
statements of the sarcopenia definition and outcomes 
consortium. J Am Geriatr Soc. 2020;68(7):1410-1418. doi: 
10.1111/jgs.16372.  

15. Hanatani S, Izumiya Y, Yamamoto M, Araki S, Fujisue K, 
Arima Y, et al. A simple method of sarcopenia detection can 
predict adverse cardiovascular events in patients with 
abdominal obesity. Int J Obes (Lond). 2021;45(10):2214-2220. 
doi: 10.1038/s41366-021-00895-2.  

16. Kang SY, Lim GE, Kim YK, Kim HW, Lee K, Park TJ, et al. 
Association between sarcopenic obesity and metabolic 
syndrome in postmenopausal women: A cross-sectional study 
based on the Korean national health and nutritional examination 
surveys from 2008 to 2011. J Bone Metab. 2017;24(1):9-14. 
doi: 10.11005/jbm.2017.24.1.9.  

17. Aubertin-Leheudre M, Anton S, Beavers DP, Manini TM, 
Fielding R, Newman A, et al. Dynapenia and metabolic health 
in obese and nonobese adults Aged 70 years and older: The 
LIFE study. J Am Med Dir Assoc. 2017;18(4):312-319. doi: 
10.1016/j.jamda.2016.10.001.  



Firmansyah et al                                                                                 Muscle strength and mass decline in urban adults 

45 

18. Bai T, Fang F, Li F, Ren Y, Hu J, Cao J. Sarcopenia is 
associated with hypertension in older adults: a systematic 
review and meta-analysis. BMC Geriatr. 2020;20(1):279. doi: 
10.1186/s12877-020-01672-y.  

19. Zou J, Liu Y, Tian C, Wang L, Li S, Ran J, et al. Understanding 
the complexity of hypertension with sarcopenia by 
scientometric analysis. J Multidiscip Healthc. 2024;17:6211-
6228. doi: 10.2147/JMDH.S498799.  

20. Quan Y, Wang C, Wang L, Li G. Geriatric sarcopenia is 
associated with hypertension: A systematic review and meta-
analysis. J Clin Hypertens (Greenwich). 2023;25(9):808-816. 
doi: 10.1111/jch.14714.  

21. Han K, Park YM, Kwon HS, Ko SH, Lee SH, Yim HW, et al. 
Sarcopenia as a determinant of blood pressure in older Koreans: 
findings from the Korea National Health and Nutrition 
Examination Surveys (KNHANES) 2008-2010. PLoS One. 
2014;9(1):e86902. doi: 10.1371/journal.pone.0086902.  

22. Taekema DG, Maier AB, Westendorp RG, de Craen AJ. Higher 
blood pressure is associated with higher handgrip strength in 
the oldest old. Am J Hypertens. 2011;24(1):83-89. doi: 
10.1038/ajh.2010.185.  

23. Jurdana M, Žiberna L. Sarcopenic obesity and hypertension in 
elderly patients: a narrative review of pathophysiology and 
management strategies. Ann Ist Super Sanita. 2023;59(3):231-
239. doi: 10.4415/ANN_23_03_10.  

24. Soltani S, Hashemi R, Heshmat R, Motlagh AD, Esmaillzadeh 
A. Association of dietary approaches to stop hypertension 
eating style and risk of sarcopenia. Sci Rep. 2020;10(1):19339. 
doi: 10.1038/s41598-020-76452-0.  

25. Hashimoto Y, Kaji A, Sakai R, Hamaguchi M, Okada H, 
Ushigome E, et al. Sarcopenia is associated with blood pressure 
variability in older patients with type 2 diabetes: A cross-
sectional study of the KAMOGAWA-DM cohort study. 
Geriatr Gerontol Int. 2018;18(9):1345-1349. doi: 
10.1111/ggi.13487.  

26. Ishikawa J, Toba A, Tamura Y, Araki A, Harada K. Changes in 
blood pressure associated with frailty and sarcopenia in elderly 
outpatients with cardiometabolic diseases. Geriatr Gerontol 
Int. 2023;23(7):506-516. doi: 10.1111/ggi.14601.  

27. Marcotte-Chénard A, Oliveira B, Little JP, Candow DG. 
Sarcopenia and type 2 diabetes: Pathophysiology and potential 
therapeutic lifestyle interventions. Diabetes Metab Syndr. 
2023;17(9):102835. doi: 10.1016/j.dsx.2023.102835.  

28. Alfaro-Alvarado FA, Rosas-Barrientos JV, Ocharan-
Hernández ME, Díaz-Chiguer D, Vargas-De-León C. 
Association between sarcopenia and poor glycemic control in 
older adults with type 2 diabetes mellitus. Diseases. 
2023;11(4):175. doi: 10.3390/diseases11040175.  

29. Chung SM, Moon JS, Chang MC. Prevalence of sarcopenia and 
its association with diabetes: A meta-analysis of community-
dwelling Asian population. Front Med (Lausanne). 
2021;8:681232. doi: 10.3389/fmed.2021.681232.  

30. Zhang Y, Gong M, Feng XM, Yan YX. Bidirectional 
association between sarcopenia and diabetes: A prospective 
cohort study in middle-aged and elderly adults. Clin Nutr 
ESPEN. 2025;66:556-563. doi: 10.1016/j.clnesp.2025.02.026.  

31. Hettiarachchi J, Verstraeten LMG, Pacifico J, Reijnierse EM, 
Meskers CGM, Maier AB. Body weight and composition 
changes in geriatric rehabilitation are dependent on sarcopenia 
and malnutrition: RESORT. J Am Med Dir Assoc. 
2024;25(8):105030. doi: 10.1016/j.jamda.2024.105030.  

32. Reijnierse EM, Trappenburg MC, Leter MJ, Blauw GJ, de van 
der Schueren MA, Meskers CG, et al. The association between 
parameters of malnutrition and diagnostic measures of 
sarcopenia in geriatric outpatients. PLoS One. 
2015;10(8):e0135933. doi: 10.1371/journal.pone.0135933.  

33. Tonial PC, Colussi EL, Alves ALS, Stürmer J, Bettinelli LA. 
Prevalence of sarcopenia in elderly users of the primary health 
care system. Nutr Hosp. 2020;34(3):450-455. doi: 
10.20960/nh.02790.  

34. Curtis M, Swan L, Fox R, Warters A, O'Sullivan M. 
Associations between body mass index and probable 
sarcopenia in community-dwelling older adults. Nutrients. 
2023;15(6):1505. doi: 10.3390/nu15061505.  

35. Tomasiewicz A, Polański J, Tański W. Advancing the 
understanding of malnutrition in the elderly population: Current 
insights and future directions. Nutrients. 2024;16(15):2502. 
doi: 10.3390/nu16152502.  

36. Nowak J, Jabczyk M, Skrzypek M, Brukało K, Bartosiewicz A, 
Hudzik B, et al. Comparison of body mass index range criteria 
and their association with nutrition-related risk: A cross-
sectional study in Polish older adults. Med Sci Monit. 
2025;31:e948384. doi: 10.12659/MSM.948384.  

37. Norman K, Haß U, Pirlich M. Malnutrition in older adults-
recent advances and remaining challenges. Nutrients. 
2021;13(8):2764. doi: 10.3390/nu13082764.  

38. Ahmed T, Haboubi N. Assessment and management of 
nutrition in older people and its importance to health. Clin 
Interv Aging. 2010;5:207-216. doi: 10.2147/cia.s9664.  

39. Shigehara K, Kato Y, Izumi K, Mizokami A. Relationship 
between testosterone and sarcopenia in older-adult men: A 
narrative review. J Clin Med. 2022;11(20):6202. doi: 
10.3390/jcm11206202.  

40. Huang YF, Liu SP, Muo CH, Lai CY, Chang CT. Male sex and 
ageing are independent risk factors for sarcopenia stage in 
patients with chronic kidney disease not yet on dialysis. J 
Cachexia Sarcopenia Muscle. 2024;15(6):2684-2692. doi: 
10.1002/jcsm.13612.  

41. Meng X, Wang Z, Lyu L. Bidirectional association between 
sarcopenia and depression: A systematic review and meta-
analysis. Arch Gerontol Geriatr. 2025;132:105787. doi: 
10.1016/j.archger.2025.105787.  

42. Li Z, Liu B, Tong X, Ma Y, Bao T, Yue J, et al. The association 
between sarcopenia and incident of depressive symptoms: a 
prospective cohort study. BMC Geriatr. 2024;24(1):74. doi: 
10.1186/s12877-023-04653-z.  

43. Shiba T, Sato R, Sawaya Y, Hirose T, Ishizaka M, Kubo A, et 
al. Sarcopenia with depression presents a more severe disability 
than only sarcopenia among Japanese older adults in need of 
long-term care. Medicina (Kaunas). 2023;59(6):1095. doi: 
10.3390/medicina59061095.  

44. Park YS, Yoo K, Kim HJ, Kim M, Won CW. Association 
between sarcopenia components and depressed mood varies by 
sex among community-dwelling older adults from the Korean 
frailty and aging cohort study. Sci Rep. 2025;15(1):3987. doi: 
10.1038/s41598-025-88437-y.  

45. Zhong Q, Jiang L, An K, Zhang L, Li S, An Z. Depression and 
risk of sarcopenia: a national cohort and Mendelian 
randomization study. Front Psychiatry. 2023;14:1263553. doi: 
10.3389/fpsyt.2023.1263553.  

46. Li Z, Tong X, Ma Y, Bao T, Yue J. Prevalence of depression in 
patients with sarcopenia and correlation between the two 
diseases: systematic review and meta-analysis. J Cachexia 
Sarcopenia Muscle. 2022;13(1):128-144. doi: 
10.1002/jcsm.12908. 

47. Zhang HY, Chong MC, Tan MP, Chua YP, Zhang JH. The 
association between depressive symptoms and sarcopenia 
among community-dwelling older adults: A cross-sectional 
study. J Multidiscip Healthc. 2022;15:837-846. doi: 
10.2147/JMDH.S355680.

 
 
 


	Abstract
	Background: Sarcopenia is a major public health concern in aging populations, particularly in urban sedentary settings, where physical inactivity and metabolic disorders contribute to muscle decline. Objective: To identify factors associated with musc...
	Keywords: Diabetes mellitus; Muscle strength; Muscle mass; Sarcopenia; Sedentary lifestyle; Urban population.
	الخلاصة
	INTRODUCTION
	Sarcopenia has emerged as a major global public health problem, particularly in aging populations, with prevalence estimates ranging from 10% to 27% worldwide based on large meta-analyses involving over 690,000 individuals [1]. In Indonesia, several s...
	METHODS
	Study design and setting
	This study employed a cross-sectional design using secondary data from the PRIMBON (Partnership for Research, Innovation, and Multisectoral Benefit for Outreach and Networking) database developed by Universitas Tarumanagara since June 2024. Data were ...
	Inclusion and exclusion criteria
	Inclusion criteria were participants classified as pre-elderly and elderly with complete clinical, anthropometric, and laboratory data. Exclusion criteria included 1) incomplete or missing key variables; 2) participants outside Jakarta regions; 3) con...
	Sample Size
	Seventeen candidate variables were considered for inclusion in the multivariable logistic regression analyses based on their clinical relevance and availability within the dataset. The adequacy of the regression models was assessed using the events-pe...
	Outcome measurements
	Muscle-related outcomes were defined according to the Asian Working Group for Sarcopenia (AWGS) 2025 consensus criteria. Muscle strength was assessed using handgrip strength measured with a calibrated dynamometer. Age- and sex-specific cut-off values ...
	Ethical considerations
	This study was conducted using secondary data obtained from the PRIMBON database without direct participant involvement. Ethical approval was granted by the Universitas Tarumanagara Human Research Ethics Committee (UTHREC) under reference number 023-U...
	Statistical analysis
	Statistical analysis was performed using IBM SPSS Statistics version 27.0 and Microsoft Excel 365. Univariate analysis was used to describe participant characteristics, while bivariate analysis using the chi-square test with Yates correction was perfo...
	RESULTS
	A total of 425 participants were included in this study (the data selection process is presented in Figure 1), with a mean age of 62.61 ± 9.79 years, predominantly pre-elderly (62.1%) and female (66.6%).
	Most participants were unemployed (69.9%) and married (98.6%), with a low mean physical activity level (1.13 ± 0.03), indicating generally sedentary behavior (Table 1).
	Pearson chi-square analysis with Yates correction (Table 2) demonstrated that male sex (OR= 1.846; 95% CI= 1.188–2.869; p= 0.008), depression (OR= 1.531; 95% CI= 1.026–2.286; p= 0.047), and type 2 diabetes mellitus (OR= 3.688; 95% CI= 1.875–7.254; p <...
	In the multivariable logistic regression model (Table 3), male sex (OR= 1.897; 95% CI= 1.184–3.041; p= 0.008), depression (OR= 1.739; 95% CI= 1.131–2.673; p= 0.012), and type 2 diabetes mellitus (OR= 4.923; 95% CI= 2.426–9.990; p< 0.001) remained inde...
	Chi-square analysis with Yates correction (Table 4) showed that elderly status was strongly associated with higher odds of low muscle mass (OR= 2.64; 95% CI= 1.754–3.974; p< 0.001), whereas hypertension (OR = 0.57; 95% CI= 0.387–0.841; p= 0.006), low ...
	In the multivariable logistic regression model (Table 5), elderly status remained independently associated with higher odds of low muscle mass (OR= 2.850; 95% CI= 1.658–4.900; p< 0.001), whereas hypertension (OR= 0.525; 95% CI= 0.309–0.892; p= 0.017),...
	Receiver operating characteristic (ROC) analysis demonstrated moderate discriminatory ability for the model of low muscle strength (AUC = 0.690; 95% CI = 0.639–0.741; p < 0.001) (Table 3 and Figure 2).
	The model for low muscle mass demonstrated excellent discriminatory ability (AUC= 0.879; 95% CI= 0.845–0.912; p< 0.001) (Table 5 and Figure 3).
	The Hosmer–Lemeshow goodness-of-fit test for the low muscle mass model showed no significant difference between observed and expected probabilities (χ²= 10.967, df= 8,  p= 0.204), indicating no evidence of poor model fit, with reasonable agreement bet...
	Based on these multivariable findings, a simplified scoring system was developed (Table 6), integrating variables independently associated with low muscle strength, including sex, depression, diabetes, and central obesity, and variables associated wit...
	DISCUSSION
	Despite the growing availability of various diagnostic and screening approaches for sarcopenia, including functional assessments, imaging-based measurements, and questionnaire-based tools, their implementation in real-world clinical and community sett...
	Strength and Limitations
	This study has several strengths, including the use of a relatively large urban dataset, comprehensive evaluation of both functional (muscle strength) and structural (muscle mass) components of sarcopenia based on AWGS 2025 criteria, and the applicati...
	Conclusion
	Both functional and structural components of sarcopenia were associated with a combination of demographic, clinical, and metabolic factors in urban sedentary pre-elderly and elderly populations. Male sex, depression, and type 2 diabetes mellitus were ...
	ACKNOWLEDGMENTS
	The authors thank all study participants for their valuable contribution to this research, and to the community leaders, local health personnel, and field investigators who assisted in participant recruitment and data collection across multiple distri...
	The data that supports the findings of this study are available from the corresponding author upon a reasonable request.
	REFERENCES

