Table 1. Baseline Characteristics of the Study Population According to Osteosarcopenia Status
	
	
Total

	
Without   Osteosarcopenia (n=180)

	
With Osteosarcopenia (n=23)


	
P value


	Age (years)

	 72 (68-77)
	71 (68-76)
	77 (71-82)
	0.001

	Gender (%)

Male
Female

	

54 (26.6)
149 (73.4)

	

49 (27.2%)
131 (72.8%)

	

5 (21.7%)
18 (78.3%)
	

0.802

	Education Status

Illiterate
≤5 years of education
>5 years of education

	

66 (32.5%)
73 (36.0%)
64 (31.5%)
	

53(29.4%) ᵃ
68(37.8%)
59(32.8%)
	

13(56.5%) ᵇ
5(21.7%)
5(21.7%)
	

0.033

	Marital Status
Single
Married
Widowed

	
13 (6.4%) 
117 (57.6%) 
73 (36%)
	
7(3.9%) ᵃ
110(61.1% ) ᵃ
63(35%)
	
6(26.1%) ᵇ
7(30.4%) ᵇ
10(43.5%)
	

<0.001

	Living Arrangement

Living alone
Living with spouse
Living with relatives


	

41 (20.2%) 
122 (60.1%)
40 (19.7%)

	

36(20%)
114(63.3%) ᵃ
30(16.7%) ᵃ

	

5(21.7%)
8(34.8%) ᵇ
10(43.5%) ᵇ


	


0.006

	Assistive Device

None
Glasses
Cane/Walker
Cane/Walker + Glasses

	

95 (46.8%)
75 (37%)

11 (5.4%)
22 (10.8%)
	

88(48.9%) ᵃ
69(38.3%)

4(2.2%) ᵃ
19(10.6%)

	

7(30.4%) ᵇ
6(26.1%)

7(30.4%) ᵇ
3(13%)
	


<0.001

	Smoking Status

Non-smoker
Current smoker
Former smoker

	

147 (72.4%)
43 (21.2%)
13 (6.4 %)
	

135(75%) ᵃ
37 (20.6%)
8(4.4%) ᵃ

	

12(52.2%) ᵇ
6(26.1%)
5(21.7%) ᵇ
	


0.004

	Fall within the last year

	42 (20.7%)
	37 (20.6%)
	5 (21.7%)
	0.895

	Vertebral Compression Fracture

	64 (31.5%)
	45 (25%)

	19 (82.6%)
	<0.001

	CFS

	4 (4-4)
	4 (3-4)
	5 (4-5)
	<0.001

	KATZ
	5 (5-6)
	6 (5-6)

	6 (5-6)
	0.241

	Lawton
	8 (7-8)
	8 (7-8)

	7 (5-8)
	<0.001

	MNA-sf
	13 (12-14)
	14 (12-14)

	13 (11-14)
	0.235

	SARC-F

	2 (0-4)
	1 (0-4)
	4 (1-5)
	0.01

	Yesavage-GDS
	2 (0-5)
	2 (0-5)

	2 (1-6)
	0.711

	s-MMSE
	27 (24-29)
	27 (24-29)

	25 (22-28)
	0.099

	DM
	118 (58.1%)
	104 (57.8%)

	14 (60.9%)
	0.826

	HT
	169 (83.3%)
	149 (82.8%)

	20 (87%)
	0.772

	CAD

	58 (28.6%)
	51 (28.3%)

	7 (30.4%)
	0.810

	Hyperlipidemia

	102 (50.2%)
	84 (46.7%)

	18 (78.3%)
	0.007

	COPD
	18 (8.9%)
	14 (7.9%)

	4 (17.4%)
	0.135

	Polypharmacy

	137 (67.5%)
	120 (66.7%)

	17 (73.9%)
	0.638

	Handgrip Strength Test
	19.3 (14.9-25.3)
	20 (15.2-25.8)

	13.4 (11.6-16.2)
	<0.001

	Five Times Sit-to-Stand Test (5xSTS)

	14.96 (12.00-18.17)
	14.45 (12-17.99)

	17.24 (13.83-19.95)

	0.049

	4-m Walking Test

	4.6 (3.8-6.0)
	4.5 (3.6-5.8)

	6 (5.0-8.5)
	<0.001

	Timed Up and Go Test
Height

	12.0 (9.6-15.3)
	11.6 (9.3-14.95)
	14.05 (11.8-20.85)
	0.002

	Height
	156 (151-163)
	156 (151-163)

	151 (145-158)
	<0.001

	Weight

	84 (76-94)
	84 (77-94)

	83 (75-95)
	<0.001

	BMI
	33.1 (31.6-37.5)
	32.8 (31.6-36.2)

	37.3 (32.3-40.8)
	0.004

	Waist Circumference
	112 (107-118)
	112 (106-118)

	117 (108-125)
	0.011

	FPG (mg/dL)

	109 (96-130)
	109 (96-132)
	100 (89-119)
	0.096

	TG (mg/dL)

	130 (103-168)
	129 (102-170)
	134 (109-167)
	0.802

	HDL-C (mg/dL)

	50 (44-60)
	50 (44-61)
	53 (40-57)
	0.601

	25-Hydroxyvitamin D (ng/mL) 
	24.13 (16.15-33)
	21 (17-28.2)
	25 (16-34)
	0.130


	ABSI
	22.04 (20.37-24.18)

	21.67 (20.21-23.76)

	25.30 (22.85-27.16)
	0.001

	BRI
	8.27 (7.20-9.44)

	8.13 (7.15-9.18)

	9.69(8.49-11.44)
	<0.001

	WTHR 
	0.71 (0.67-0.76)

	0.71 (0.67-075)

	0.76 (0.72-0.82)
	<0.001

	WWI

	12.18 (11.63-12.78)

	12.13 (11.59-12.68)
	12.96 (12.59-13.50)
	<0.001

	CMI

	1.82 (1.35-2.77)

	1.80 (1.33-2.68)
	2.04 (1.58-2.94)
	0.165

	CI

	1.39 (1.34-1.45)

	1.39 (1.35-1.45)
	1.44 (1.37-1.51)
	0.107

	AIP

	0.39 (0.27-0.54)

	0.40 (0.28-0.55)
	0.42 (0.30-0.54)
	0.621

	TyG

	8.88 (8.57-9.29)

	8.90 (8.58-9.32)
	8.84 (8.52-8.99)
	0.349



Data are presented as median (interquartile range) for continuous variables and number (percentage) for categorical variables. Between-group comparisons were performed using the Mann–Whitney U test for continuous variables and the chi-square test or Fisher’s exact test, as appropriate, for categorical variables. A two-sided P value <0.05 was considered statistically significant.
P values indicate overall group comparisons. Different superscript letters (e.g., a and b) within the same row denote significant differences in Bonferroni-adjusted pairwise comparisons of column proportions.
Abbreviations: ABSI, A Body Shape Index; AIP, Atherogenic Index of Plasma; BMI, Body Mass Index; BRI, Body Roundness Index; CAD, Coronary Artery Disease; CI, Conicity Index; CMI, Cardiometabolic Index; COPD, Chronic Obstructive Pulmonary Disease; CFS, Clinical Frailty Scale; KATZ, Activities of Daily Living; Lawton; MNA-SF, Mini Nutritional Assessment–Short Form; SARC-F, Sarcopenia Screening Questionnaire; Yesavage-GDS, Yesavage Geriatric Depression Scale; s-MMSE, Standardized Mini-Mental State Examination.








Table 3. Bone Mineral Density and T-Scores According to Condition-Specific Bone Status Comparisons


	
	Total

	Osteopenia Present


	P
value
	Osteoporosis Present 
	P
 value
	Osteosarcopenia Present 
	P 
value
	Vertebral Compression Fracture Present
	P
value

	L1-L4 T-score

	-0.60 [(-1.60)-(0.60)]
	-0.90 [(-1.80)-(0.10)]
	<0.001
	-1.40 [(-2.20)-
 (-0.10)]
	<0.001
	-1.40 [(-2.00)-(0.30)]
	0.176
	-1,35 [(-2.20)-(0.05)]
	<0.001

	L2-L4 T-score

	-0.50 [(-1.60)-
(0.80)]
	-0,90 [(-1.80)-
(0.20)]
	<0.001
	-1.40 
[(-2.10)-(0.00)]
	<0.001
	-1.10 (-2.00-0.90)
	0.269
	-1.30 [(-2.10)-
(0.20)]
	<0.001

	Femoral Neck T-score

	-1.60 [(-2.10)-
(-1.00)]
	-1.80 [(-2.20)-
(-1.40)]
	<0.001
	-2.10 
[(-2.40)-
 (-1.60)]
	<0.001
	-2.30 [(-2.50)-        (-1.60)]
	<0.001
	-2.05 [(-2.40)-
(-1.60)]
	<0.001

	Total Femur T-score

	-0.60 [(-1.30)-
(-0.10)]
	-0,90 [(-1.50)- 
(-0,40)]
	<0.001
	-1.10 
[(-2.00)- 
(-0.60)
	<0.001
	-1.10 [(-2.10-          (-0.80)]
	<0.001

	-1.15 [(-1.95)-
(-0.45)] 
	<0.001

	L1-L4 BMD area

	1.121 (1.000-1.273)
	1.083 (0.968-1.212)
	<0.001
	1.019 (0.917-
1.183)
	<0.001
	1.037 (0.943-1.235)
	0.239
	1.034 (0.918-1.200)
	<0.001

	L2-L4 BMD area

	1.142 (1.021-
1.293)
	1.104 (1.001-
1.237)

	<0.001
	1.046 (0.949-
1.213)
	<0.001
	1.062 (0.980-1.264)
	0.197
	1.055 (0.952-1.222)
	<0.001

	Femoral Neck BMD area

	0.807 (0.740-0.889)
	0.779 (0.725-
0.839)
	<0.001
	0.744 (0.694-
0.818)
	<0.001
	0.725 (0.685-0.819)
	<0.001
	0.748 (0.706-0.819)
	<0.001

	Total Femur BMD area
	0.931 (0.837-0.998)
	0.891 (0.811-0.958)
	<0.001
	0.860 (0.757-
0.931)
	<0.001
	0.799 (0.726-0.911)
	<0.001
	0.857 (0.755-0.954)
	<0.001


Data are presented as median (interquartile range) for continuous variables. Between-group comparisons were performed using the Mann–Whitney U test. A two-sided P value <0.05 was considered statistically significant.             

[bookmark: _GoBack]Table 4. Multivariable logistic regression models (Model1-3) evaluating anthropometric indices for osteosarcopenia


	                Model 1A
	    P value 
	Adjusted OR
	95% CI

	
	
	
	Lower
	Upper

	Step 1
	Smoking status (reference: non-smoker)
	,007
	
	
	

	
	Current smoker
	,009
	9,890
	1,767
	55,361

	
	Former smoker
	,014
	12,469
	1,663
	93,491

	
	Age (years)
	,003
	1,213
	1,069
	1,376

	
	Hyperlipidemia
	,007
	7,218
	1,722
	30,256

	
	A Body Shape Index (ABSI)
	,003
	1,274
	1,086
	1,495

	
	Clinical Frailty Scale (CFS)
	,012
	2,344
	1,208
	4,550

	
	Marital status (reference: married)
	,001
	
	
	

	
	Single 
	,000
	,011
	,001
	,128

	
	Widowed
	,001
	,026
	,003
	,245

	
	
	
	
	
	


                          Values are presented as  odds ratios (ORs), and 95% confidence intervals.
                               Models were adjusted for age, smoking status, hyperlipidemia, Clinical Frailty Scale, and marital status.

















                              


	               Model 1B
	    P value 
	Adjusted OR
	               95% CI

	
	
	
	Lower
	Upper

	Step 1
	
Smoking status(reference: non-smoker)
	
,034
	
	
	

	
	Current smoker
	,037
	5,107
	1,104
	23,636

	
	Former smoker
	,041
	6,441
	1,076
	38,548

	
	Age (years)
	,003
	1,190
	1,061
	1,334

	
	Hyperlipidemia
	,010
	5,928
	1,542
	22,796

	
	Clinical Frailty Scale (CFS)
	,013
	2,352
	1,201
	4,605

	
	Marital status
(reference: married)
	,012
	
	
	

	
	Single 
	,003
	,034
	,004
	,319

	
	Widowed
	,012
	,074
	,010
	,570

	
	Body Roundness Index (BRI)
	,072
	1,401
	,971
	2,022


	Values are presented as  odds ratios (ORs), and 95% confidence intervals.
                                            Models were adjusted for age, smoking status, hyperlipidemia, Clinical Frailty Scale, and marital status.

                                   
	                Model 1C
	    P value 
	Adjusted OR
	               95% CI

	
	
	
	Lower
	Upper

	Step 1
	
Smoking status
(reference: non-smoker)
	,034
	
	
	

	
	Current smoker
	,037
	5,138
	1,107
	23,842

	
	Former smoker
	,041
	6,432
	1,080
	38,292

	
	Age (years)
	,003
	1,189
	1,061
	1,334

	
	Hyperlipidemia
	,010
	5,930
	1,541
	22,821

	
	Clinical Frailty Scale (CFS)
	,013
	2,346
	1,199
	4,592

	
	Marital status
(reference: married)
	,013
	
	
	

	
	Single 
	,003
	,035
	,004
	,324

	
	Widowed
	,013
	,075
	,010
	,580

	
	Waist-to-Height Ratio (WHtR)
	,066
	1,010
	,999
	1,021



                              













                              

                                         Values are presented as odds ratios (ORs), and 95% confidence intervals.
                                        Models were adjusted for age, smoking status, hyperlipidemia, Clinical Frailty Scale, and marital status.

                                
  
	                 Model 1D
	    P value 
	Adjusted OR
	               95% CI

	
	
	
	Lower
	Upper

	Step 1
	
Smoking status
(reference: non-smoker)
	,037
	
	
	

	
	Current smoker
	,035
	6,006
	1,133
	31,838

	
	Former smoker
	,047
	6,575
	1,027
	42,088

	
	Age (years)
	,007
	1,182
	1,046
	1,336

	
	Hyperlipidemia
	,006
	7,556
	1,794
	31,819

	
	Clinical Frailty Scale (CFS)
	,012
	2,360
	1,207
	4,615

	
	Marital status
(reference: married)
	,003
	
	
	

	
	Single 
	,001
	,014
	,001
	,162

	
	Widowed
	,004
	,038
	,004
	,352

	
	Weight-Adjusted Waist Index (WWI)
	,006
	3,482
	1,434
	8,456










	                    
           Values are presented as odds ratios (ORs), and 95% confidence intervals.
            Models were adjusted for age, smoking status, hyperlipidemia, Clinical Frailty Scale, and marital status.
                      









                                    
	                    Model 2A
	    P value 
	Adjusted OR
	               95% CI

	
	
	
	Lower
	Upper

	Step 1
	
	
	
	
	

	
	Assistive device use (ref: no assistive device)
	.004
	
	
	

	
	Glasses use
	0.938
	0.950
	0.260
	3.464

	
	Cane or walker use
	0.001
	15.542
	2.989
	80.809

	
	Cane/walker plus glasses use
	0.567
	1.558
	0.342
	7.096

	
	Sensory impairment (ref: no impairment)
	0.992
	0.995
	0.338
	2.927

	
	Living arrangement (ref: living alone)
	0.136
	
	
	

	
	Living with spouse
	0.335
	0.522
	0.139
	1.961

	
	Living with relatives
	0.440
	1.721
	0.434
	6.832

	
	A Body Shape Index (ABSI)
	0.005
	1.197
	1.057
	1.357


Categorical variables were dummy coded. Odds ratios (ORs) are presented with 95% confidence intervals (CIs).

	                Model 2B
	    P value 
	Adjusted OR
	               95% CI

	
	
	
	Lower
	Upper

	Step 1
	
	
	
	
	

	
	Assistive device use (ref: no assistive device)
	.005
	
	
	

	
	Glasses use
	0.955
	1.037
	0.288
	3.732

	
	Cane or walker use
	0.001
	15.930
	2.961
	85.686

	
	Cane/walker plus glasses use
	0.831
	1.191
	0.240
	5.903

	
	Sensory impairment (ref: no impairment)
	0.638
	1.305
	0.430
	3.958

	
	Living arrangement (ref: living alone)
	0.107
	
	
	

	
	Living with spouse
	0.403
	0.559
	0.143
	2.185

	
	Living with relatives
	0.318
	2.053
	0.500
	8.437

	
	Body Roundness Index (BRI)
	.001
	1.620
	1.221
	2.150


Categorical variables were dummy coded. Odds ratios (ORs) are presented with 95% confidence intervals (CIs).

	               Model 2C
	    P value 
	Adjusted OR
	               95% CI

	
	
	
	Lower
	Upper

	Step 1
	 
	
	
	
	

	
	Assistive device use (ref: no assistive device)
	0.012
	
	
	

	
	Glasses use
	0.911
	1.076
	0.299
	3.874

	
	Cane or walker use
	0.003
	12.790
	2.446
	66.873

	
	Cane/walker plus glasses use
	.785
	1.242
	.262
	5.884

	
	Sensory impairment (ref: no impairment)
	.959
	1.029
	0.346
	3.056

	
	Living arrangement (ref: living alone)
	.119
	
	
	

	
	Living with spouse
	0.404
	0.564
	0.147
	2.167

	
	Living with relatives
	0.335
	1.994
	0.490
	8.111

	
	Weight-Adjusted Waist Index (WWI)
	0.001
	3.749
	1.720
	8.169


Categorical variables were dummy coded. Odds ratios (ORs) are presented with 95% confidence intervals (CIs).












  Categorical variables were dummy coded. Odds ratios (ORs) are presented with 95% confidence intervals (CIs). 

	              Model 3A
	    P value 
	Adjusted OR
	               95% CI

	
	
	
	Lower
	Upper

	Step 1
	4-m walking test
	,171
	1,162
	,937
	1,439

	
	Timed Up and Go (TUG) test
	,321
	1,072
	,934
	1,231

	
	Five-Times Sit-to-Stand (5×STS) test
	,098
	,903
	,800
	1,019

	
	Handgrip Strength Test
	,037
	,887
	,793
	,993

	
	Weight-Adjusted Waist Index (WWI)
	,014
	2,668
	1,220
	5,833







	               Model 3B
	    P value 
	Adjusted OR
	               95% CI

	
	
	
	Lower
	Upper

	Step 1
	4-m walking test
	,256
	1,127
	,917
	1,385

	
	Timed Up and Go (TUG) test
	,291
	1,073
	,941
	1,225

	
	Five-Times Sit-to-Stand (5×STS) test
	,130
	,911
	,807
	1,028

	
	Handgrip Strength Test
	,006
	,845
	,750
	,952

	
	Body Roundness Index (BRI)
	,006
	1,503
	1,124
	2,010


                     Categorical variables were dummy coded. Odds ratios (ORs) are presented with 95% confidence intervals (CIs).

	               Model 3C
	    P value 
	Adjusted OR
	               95% CI

	
	
	
	Lower
	Upper

	Step 1
	4-m walking test
	,259
	1,126
	,916
	1,383

	
	Timed Up and Go (TUG) test
	,294
	1,073
	,941
	1,224

	
	Five-Times Sit-to-Stand (5×STS) test
	,132
	,912
	,808
	1,028

	
	Handgrip Strength Test
	,006
	,846
	,751
	,953

	
	Waist-to-Height Ratio (WHtR)
	,006
	1,012
	1,003
	1,021

















Variables: 4-meter gait speed; Timed Up and Go (TUG) test; Five-Times Sit-to-Stand (5×STS) test; Handgrip Strength Test; Waist-to-Height Ratio (WHtR).	  










	              Model 3A
	    P value 
	Adjusted OR
	               95% CI

	
	
	
	Lower
	Upper

	Step 1
	4-m walking test
	,171
	1,162
	,937
	1,439

	
	Timed Up and Go (TUG) test
	,321
	1,072
	,934
	1,231

	
	Five-Times Sit-to-Stand (5×STS) test
	,098
	,903
	,800
	1,019

	
	Handgrip Strength Test
	,037
	,887
	,793
	,993

	
	Weight-Adjusted Waist Index (WWI)
	,014
	2,668
	1,220
	5,833



                                                     





                      Categorical variables were dummy coded. Odds ratios (ORs) are presented with 95% confidence intervals (CIs). 

	              Model 3D
	    P value 
	Adjusted OR
	               95% CI

	
	
	
	Lower
	Upper

	Step 1
	4-m walking test
	0.150
	1.163
	0.947
	1.430

	
	Timed Up and Go (TUG) test
	0.212
	1.086
	0.954
	1.235

	
	Five-Times Sit-to-Stand (5×STS) test
	0.099
	0.904
	0.802
	1.019

	
	Handgrip Strength Test
	0.024
	0.869
	0.769
	0.982

	
	A Body Shape Index (ABSI)
	0.429
	1.061
	0.917
	1.227




