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Table S1.  Associations of sarcopenia–obesity phenotypes with all-cause mortality across six AWGS operationalizations.
	Group
	Deaths / N
	Hazard ratio (95% confidence interval)

	
	
	Model 1a
	p
	Model 2b
	p
	Model 3c
	p

	AWGS 2019 (ASM/height²)

	Non-sarcopenic non-obese
	54/196
	Reference
	
	Reference
	
	Reference
	

	Obesity only
	23/86
	0.93 (0.57–1.51)
	0.765
	1.30 (0.79–2.13)
	0.299
	1.24 (0.75–2.03)
	0.404

	Sarcopenia only
	39/67
	2.64 (1.75–3.99)
	<0.001
	1.67 (1.09–2.55)
	0.018
	1.47 (0.94–2.29)
	0.092

	Sarcopenic obesity
	12/33
	1.33 (0.71–2.49)
	0.369
	1.31 (0.70–2.46)
	0.396
	1.17 (0.61–2.24)
	0.631

	AWGS 2025 (ASM/height²)

	Non-sarcopenic non-obese
	72/229
	Reference
	
	Reference
	
	Reference
	

	Obesity only
	30/106
	0.86 (0.56–1.31)
	0.484
	1.20 (0.78–1.85)
	0.401
	1.15 (0.74–1.76)
	0.534

	Sarcopenia only
	21/34
	2.82 (1.73–4.59)
	<0.001
	1.99 (1.21–3.30)
	0.007
	1.78 (1.06–3.00)
	0.030

	Sarcopenic obesity
	5/13
	1.22 (0.49–3.03)
	0.665
	1.37 (0.55–3.40)
	0.501
	1.25 (0.49–3.20)
	0.646

	AWGS 2025, BMI-adjusted (ASM/BMI)

	Non-sarcopenic non-obese
	75/225
	Reference
	
	Reference
	
	Reference
	

	Obesity only
	24/90
	0.75 (0.47–1.19)
	0.219
	1.10 (0.69–1.75)
	0.693
	1.05 (0.66–1.67)
	0.836

	Sarcopenia only
	18/38
	1.74 (1.04–2.90)
	0.036
	1.25 (0.73–2.14)
	0.406
	1.16 (0.66–2.01)
	0.610

	Sarcopenic obesity
	11/29
	1.11 (0.59–2.10)
	0.741
	1.25 (0.66–2.37)
	0.489
	1.16 (0.60–2.23)
	0.655

	AWGS 2025, hybrid (body fat >29.7%/>37.2%)

	Non-sarcopenic non-obese
	72/229
	Reference
	
	Reference
	
	Reference
	

	Obesity only
	24/90
	0.80 (0.51–1.28)
	0.357
	1.17 (0.74–1.87)
	0.499
	1.12 (0.70–1.79)
	0.638

	Sarcopenia only
	21/34
	2.82 (1.73–4.59)
	<0.001
	2.00 (1.21–3.30)
	0.007
	1.79 (1.06–3.01)
	0.029

	Sarcopenic obesity
	11/29
	1.20 (0.63–2.26)
	0.582
	1.35 (0.71–2.55)
	0.360
	1.26 (0.66–2.42)
	0.486

	AWGS 2025, hybrid (body fat >25%/>35%)

	Non-sarcopenic non-obese
	50/164
	Reference
	
	Reference
	
	Reference
	

	Obesity only
	45/151
	0.94 (0.63–1.40)
	0.753
	1.06 (0.71–1.60)
	0.766
	0.99 (0.66–1.50)
	0.980

	Sarcopenia only
	14/20
	3.67 (2.03–6.65)
	<0.001
	2.89 (1.59–5.28)
	<0.001
	2.57 (1.37–4.80)
	0.003

	Sarcopenic obesity
	19/47
	1.39 (0.82–2.36)
	0.222
	1.27 (0.75–2.17)
	0.373
	1.11 (0.63–1.94)
	0.721

	AWGS 2025, hybrid (body fat >30%/>40%)

	Non-sarcopenic non-obese
	76/255
	Reference
	
	Reference
	
	Reference
	

	Obesity only
	20/66
	1.00 (0.61–1.64)
	0.984
	1.18 (0.72–1.94)
	0.513
	1.10 (0.66–1.81)
	0.719

	Sarcopenia only
	23/36
	3.16 (1.98–5.04)
	<0.001
	2.11 (1.30–3.43)
	0.003
	1.89 (1.14–3.14)
	0.014

	Sarcopenic obesity
	9/25
	1.19 (0.60–2.37)
	0.624
	1.26 (0.63–2.52)
	0.513
	1.18 (0.58–2.40)
	0.638

	Abbreviations: ASM, appendicular skeletal muscle mass; AWGS, Asian Working Group for Sarcopenia; BMI, body mass index.
AWGS 2019 (ASM/height²): low muscle mass plus low muscle strength and/or low physical performance. AWGS 2025 (ASM/height²): low muscle mass plus low muscle strength, using age-specific cutoffs (50–64 and ≥65 years). AWGS 2025 (ASM/BMI): AWGS 2025 criteria with low muscle mass defined by ASM/BMI. AWGS 2025 (hybrid): AWGS 2025 criteria with low muscle mass defined by ASM/height² in participants without obesity and by ASM/BMI in participants with obesity, with obesity defined by the body fat cutoff shown.
a Model 1: unadjusted.
b Model 2: adjusted for age and sex.
c Model 3: adjusted for age, sex, smoking status, alcohol consumption, regular exercise and comorbidity.
p values < 0.05 are presented in bold.



Table S2.  Associations of sarcopenia–obesity phenotypes with cause-specific mortality across six AWGS operationalizations.
	Group
	Deaths / N
	Hazard ratio (95% confidence interval)

	
	
	Model 1a
	p
	Model 2b
	p
	Model 3c
	p

	(A) Cardiovascular mortality

	AWGS 2019 (ASM/height²)

	Non-sarcopenic non-obese
	12/196
	Reference
	
	Reference
	
	Reference
	

	Obesity only
	3/86
	0.55 (0.16–1.95)
	0.356
	0.81 (0.23–2.91)
	0.747
	0.80 (0.22–2.90)
	0.739

	Sarcopenia only
	10/67
	2.98 (1.29–6.91)
	0.011
	1.92 (0.80–4.61)
	0.146
	1.74 (0.69–4.38)
	0.237

	Sarcopenic obesity
	3/33
	1.49 (0.42–5.29)
	0.535
	1.65 (0.46–5.99)
	0.445
	1.11 (0.29–4.22)
	0.883

	AWGS 2025 (ASM/height²)

	Non-sarcopenic non-obese
	14/229
	Reference
	
	Reference
	
	Reference
	

	Obesity only
	6/106
	0.89 (0.34–2.32)
	0.817
	1.25 (0.47–3.28)
	0.655
	1.14 (0.43–3.01)
	0.791

	Sarcopenia only
	8/34
	5.38 (2.25–12.86)
	<0.001
	3.34 (1.32–8.49)
	0.011
	3.24 (1.16–9.03)
	0.024

	Sarcopenic obesity
	0/13
	NE
	
	NE
	
	NE
	

	AWGS 2025, BMI-adjusted (ASM/BMI)

	Non-sarcopenic non-obese
	14/225
	Reference
	
	Reference
	
	Reference
	

	Obesity only
	5/90
	0.85 (0.31–2.36)
	0.754
	1.32 (0.47–3.70)
	0.602
	1.18 (0.42–3.35)
	0.755

	Sarcopenia only
	8/38
	4.07 (1.70–9.70)
	0.002
	2.33 (0.92–5.89)
	0.073
	1.97 (0.72–5.40)
	0.188

	Sarcopenic obesity
	1/29
	0.54 (0.07–4.09)
	0.548
	0.54 (0.07–4.09)
	0.547
	0.41 (0.05–3.19)
	0.391

	AWGS 2025, hybrid (body fat >29.7%/>37.2%)

	Non-sarcopenic non-obese
	14/229
	Reference
	
	Reference
	
	Reference
	

	Obesity only
	5/90
	0.88 (0.32–2.43)
	0.798
	1.39 (0.49–3.93)
	0.530
	1.26 (0.45–3.58)
	0.661

	Sarcopenia only
	8/34
	5.38 (2.25–12.86)
	<0.001
	3.35 (1.32–8.52)
	0.011
	3.29 (1.19–9.15)
	0.022

	Sarcopenic obesity
	1/29
	0.55 (0.07–4.21)
	0.568
	0.56 (0.07–4.30)
	0.579
	0.43 (0.05–3.36)
	0.420

	AWGS 2025, hybrid (body fat >25%/>35%)

	Non-sarcopenic non-obese
	10/164
	Reference
	
	Reference
	
	Reference
	

	Obesity only
	8/151
	0.85 (0.34–2.15)
	0.730
	1.12 (0.43–2.87)
	0.821
	1.08 (0.41–2.82)
	0.878

	Sarcopenia only
	4/20
	5.07 (1.58–16.20)
	0.006
	3.97 (1.21–13.09)
	0.023
	5.47 (1.58–18.93)
	0.007

	Sarcopenic obesity
	6/47
	2.18 (0.79–6.01)
	0.131
	1.78 (0.64–4.99)
	0.269
	1.26 (0.42–3.77)
	0.684

	AWGS 2025, hybrid (body fat >30%/>40%)

	Non-sarcopenic non-obese
	16/255
	Reference
	
	Reference
	
	Reference
	

	Obesity only
	3/66
	0.73 (0.21–2.50)
	0.613
	1.01 (0.29–3.53)
	0.987
	0.87 (0.24–3.09)
	0.826

	Sarcopenia only
	8/36
	5.03 (2.15–11.79)
	<0.001
	3.01 (1.20–7.55)
	0.018
	2.97 (1.08–8.15)
	0.034

	Sarcopenic obesity
	1/25
	0.63 (0.08–4.71)
	0.649
	0.61 (0.08–4.60)
	0.631
	0.44 (0.06–3.41)
	0.431

	(B) Respiratory mortality

	AWGS 2019 (ASM/height²)

	Non-sarcopenic non-obese
	8/196
	Reference
	
	Reference
	
	Reference
	

	Obesity only
	4/86
	1.05 (0.31–3.49)
	0.940
	1.49 (0.44–5.03)
	0.524
	1.78 (0.50–6.30)
	0.371

	Sarcopenia only
	10/67
	5.19 (2.04–13.22)
	<0.001
	3.58 (1.37–9.36)
	0.009
	5.37 (1.85–15.60)
	0.002

	Sarcopenic obesity
	0/33
	NE
	
	NE
	
	NE
	

	AWGS 2025 (ASM/height²)

	Non-sarcopenic non-obese
	13/229
	Reference
	
	Reference
	
	Reference
	

	Obesity only
	4/106
	0.61 (0.20–1.87)
	0.383
	0.90 (0.29–2.82)
	0.858
	0.95 (0.30–3.00)
	0.930

	Sarcopenia only
	5/34
	4.29 (1.52–12.12)
	0.006
	3.69 (1.28–10.65)
	0.016
	4.01 (1.28–12.50)
	0.017

	Sarcopenic obesity
	0/13
	NE
	
	NE
	
	NE
	

	AWGS 2025, BMI-adjusted (ASM/BMI)

	Non-sarcopenic non-obese
	15/225
	Reference
	
	Reference
	
	Reference
	

	Obesity only
	2/90
	0.30 (0.07–1.30)
	0.107
	0.46 (0.10–2.06)
	0.312
	0.49 (0.11–2.18)
	0.347

	Sarcopenia only
	3/38
	1.58 (0.46–5.48)
	0.471
	1.22 (0.34–4.40)
	0.759
	1.71 (0.44–6.64)
	0.435

	Sarcopenic obesity
	2/29
	0.99 (0.23–4.37)
	0.994
	1.14 (0.26–5.03)
	0.865
	1.83 (0.38–8.81)
	0.453

	AWGS 2025, hybrid (body fat >29.7%/>37.2%)

	Non-sarcopenic non-obese
	13/229
	Reference
	
	Reference
	
	Reference
	

	Obesity only
	2/90
	0.35 (0.08–1.57)
	0.171
	0.55 (0.12–2.48)
	0.438
	0.56 (0.12–2.55)
	0.455

	Sarcopenia only
	5/34
	4.28 (1.52–12.08)
	0.006
	3.69 (1.28–10.62)
	0.016
	4.18 (1.34–12.99)
	0.013

	Sarcopenic obesity
	2/29
	1.18 (0.26–5.25)
	0.829
	1.36 (0.30–6.08)
	0.691
	2.21 (0.46–10.63)
	0.322

	AWGS 2025, hybrid (body fat >25%/>35%)

	Non-sarcopenic non-obese
	9/164
	Reference
	
	Reference
	
	Reference
	

	Obesity only
	6/151
	0.63 (0.22–1.80)
	0.389
	0.75 (0.26–2.18)
	0.600
	0.69 (0.23–2.04)
	0.496

	Sarcopenia only
	5/20
	8.50 (2.83–25.48)
	<0.001
	7.28 (2.37–22.35)
	<0.001
	7.37 (2.12–25.66)
	0.002

	Sarcopenic obesity
	2/47
	0.80 (0.17–3.71)
	0.773
	0.84 (0.18–3.94)
	0.829
	1.20 (0.24–5.91)
	0.827

	AWGS 2025, hybrid (body fat >30%/>40%)

	Non-sarcopenic non-obese
	13/255
	Reference
	
	Reference
	
	Reference
	

	Obesity only
	2/66
	0.57 (0.13–2.53)
	0.460
	0.74 (0.16–3.30)
	0.690
	0.74 (0.16–3.38)
	0.702

	Sarcopenia only
	5/36
	4.75 (1.68–13.41)
	0.003
	3.79 (1.31–10.99)
	0.014
	4.37 (1.40–13.66)
	0.011

	Sarcopenic obesity
	2/25
	1.50 (0.34–6.68)
	0.595
	1.62 (0.36–7.25)
	0.527
	2.87 (0.59–13.90)
	0.191

	Abbreviations: ASM, appendicular skeletal muscle mass; AWGS, Asian Working Group for Sarcopenia; BMI, body mass index; NE, not estimable.
AWGS 2019 (ASM/height²): low muscle mass plus low muscle strength and/or low physical performance. AWGS 2025 (ASM/height²): low muscle mass plus low muscle strength, using age-specific cutoffs (50–64 and ≥65 years). AWGS 2025 (ASM/BMI): AWGS 2025 criteria with low muscle mass defined by ASM/BMI. AWGS 2025 (hybrid): AWGS 2025 criteria with low muscle mass defined by ASM/height² in participants without obesity and by ASM/BMI in participants with obesity, with obesity defined by the body fat cutoff shown.
a Model 1: unadjusted.
b Model 2: adjusted for age and sex.
c Model 3: adjusted for age, sex, smoking status, alcohol consumption, regular exercise and comorbidity.
p values < 0.05 are presented in bold.



Table S3.  Fine–Gray analyses of sarcopenia and cause-specific mortality across six AWGS operationalizations. 
	

	Deaths / N
	Subdistribution hazard ratio (95% confidence interval)

	
	No sarcopenia
	Sarcopenia
	Model 1a
	p
	Model 2b
	p
	Model 3c
	p

	Cause-specific mortality

	AWGS 2019 (ASM/height²)

	   Cardiovascular
	15/282
	13/100
	2.60 (1.24–5.45)
	0.012
	1.57 (0.76–3.28)
	0.225
	1.46 (0.68–3.14)
	0.336

	   Respiratory
	12/282
	10/100
	2.43 (1.05–5.59)
	0.037
	1.67 (0.64–4.34)
	0.291
	2.11 (0.79–5.64)
	0.138

	AWGS 2025 (ASM/height²)

	   Cardiovascular
	20/335
	8/47
	3.14 (1.37–7.19)
	0.007
	1.61 (0.67–3.84)
	0.287
	1.52 (0.63–3.70)
	0.352

	   Respiratory
	17/335
	5/47
	2.17 (0.80–5.90)
	0.129
	1.42 (0.48–4.24)
	0.530
	1.79 (0.54–5.96)
	0.344

	AWGS 2025, BMI-adjusted (ASM/BMI)

	   Cardiovascular
	19/315
	9/67
	2.37 (1.07–5.25)
	0.034
	1.37 (0.57–3.28)
	0.477
	1.22 (0.51–2.92)
	0.661

	   Respiratory
	17/315
	5/67
	1.42 (0.52–3.86)
	0.495
	1.11 (0.39–3.21)
	0.844
	1.65 (0.51–5.35)
	0.408

	AWGS 2025, hybrid (body fat >29.7%/>37.2%)

	   Cardiovascular
	19/319
	9/63
	2.60 (1.17–5.78)
	0.019
	1.40 (0.64–3.05)
	0.403
	1.33 (0.61–2.90)
	0.481

	   Respiratory
	15/319
	7/63
	2.45 (1.00–6.00)
	0.050
	1.81 (0.67–4.86)
	0.240
	2.34 (0.78–7.05)
	0.131

	AWGS 2025, hybrid (body fat >25%/>35%)

	   Cardiovascular
	18/315
	10/67
	2.83 (1.30–6.17)
	0.009
	1.62 (0.74–3.53)
	0.228
	1.52 (0.70–3.27)
	0.290

	   Respiratory
	15/315
	7/67
	2.27 (0.93–5.56)
	0.073
	1.70 (0.64–4.49)
	0.287
	2.25 (0.75–6.72)
	0.146

	AWGS 2025, hybrid (body fat >30%/>40%)

	   Cardiovascular
	19/321
	9/61
	2.71 (1.22–6.04)
	0.015
	1.45 (0.66–3.18)
	0.359
	1.37 (0.62–3.00)
	0.436

	   Respiratory
	15/321
	7/61
	2.54 (1.04–6.24)
	0.041
	1.86 (0.69–5.02)
	0.219
	2.46 (0.81–7.53)
	0.114

	Abbreviations: ASM, appendicular skeletal muscle mass; AWGS, Asian Working Group for Sarcopenia.
AWGS 2019 (ASM/height²): low muscle mass plus low muscle strength and/or low physical performance. AWGS 2025 (ASM/height²): low muscle mass plus low muscle strength, using age-specific cutoffs (50–64 and ≥65 years). AWGS 2025 (ASM/BMI): AWGS 2025 criteria with low muscle mass defined by ASM/BMI. AWGS 2025 (hybrid): AWGS 2025 criteria with low muscle mass defined by ASM/height² in participants without obesity and by ASM/BMI in participants with obesity, with obesity defined by the body fat cutoff shown.
Fine–Gray subdistribution hazard models were used. For cardiovascular mortality, respiratory and other-cause deaths were treated as competing events; for respiratory mortality, cardiovascular and other-cause deaths were treated as competing events.
a Model 1: unadjusted.
b Model 2: adjusted for age and sex.
c Model 3: adjusted for age, sex, smoking status, alcohol consumption, regular exercise and comorbidity.
p values < 0.05 are presented in bold.




