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The General Concept of Sarcopenic Obesity



Body Composition Changes with Age and The Interplay between 
Sarcopenia and Obesity

• Atkins, J., & Wannamathee, S. (2020). Sarcopenic obesity in ageing: Cardiovascular outcomes and mortality. British Journal of Nutrition, 124(10), 1102-1113. doi:10.1017/S0007114520002172

Sarcopenia
Decline in 

muscle mass, 

strength and 

performance

Aging

The change of body composition

Obesity
Increase in 

abdominal/

visceral fat

• Decline in physical activity

• Low energy expenditure

• Insulin resistance

• Inflammation

Sarcopenic Obesity



Wei S, Nguyen  TT, Zhang Y et al. Sarcopenic obesity: epidemiology, pathophysiology, cardiovascular disease, 

mortality, and management. Frontiers in Endocrinology, 14 ,2023; DOI=10.3389/fendo.2023.1185221 



The Definition of Sarcopenia
Sarcopenia is a progressive and generalized skeletal muscle disorder that is associated with 

increased likelihood of adverse outcomes including falls, fractures, physical disability and 

mortality.

Alfonso J Cruz-Jentoft and others, Sarcopenia: revised European consensus on definition and diagnosis, Age and Ageing, Volume 48, Issue 1, January 2019, Pages 16–31, https://doi.org/10.1093/ageing/afy169

Loss of muscle mass Loss of muscle strength Loss of muscle function

https://doi.org/10.1093/ageing/afy169


Sarcopenia: 
EWGSOP2 algorithm for case-
finding, making a diagnosis and 
quantifying severity in practice.

Alfonso J Cruz-Jentoft and others, Sarcopenia: revised European consensus on definition and diagnosis, Age and Ageing, Volume 48, Issue 1, January 2019, Pages 16–31, https://doi.org/10.1093/ageing/afy169

Probable sarcopenia Muscle strength 

Sarcopenia

Severe sarcopenia

Muscle quantity/quality 

Physical performance

Muscle quantity/quality 

Muscle strength 

Muscle strength 

https://doi.org/10.1093/ageing/afy169


Diagnostic algorithm of Sarcopenia, Asian Working Group for 
Sarcopenia (AWGS) Criteria 2019

J Am Med Dir Assoc. 2020 Mar;21(3):300-307.e2.doi: 10.1016/j.jamda.2019.12.012.



J Am Med Dir Assoc. 2020 Mar;21(3):300-307.e2.doi: 10.1016/j.jamda.2019.12.012.

Calf circumference

https://better5.com/30-second-sit-to-stand-test/

Diagnostic algorithm of Sarcopenia, Asian Working Group for 
Sarcopenia (AWGS) Criteria 2019



J Am Med Dir Assoc. 2020 Mar;21(3):300-307.e2.doi: 10.1016/j.jamda.2019.12.012.

Diagnostic algorithm of Sarcopenia, Asian Working Group for 
Sarcopenia (AWGS) Criteria 2019



SARC-F SARC-CalF



Diagnostic algorithm of Sarcopenia, Asian Working Group for 
Sarcopenia (AWGS) Criteria 2019

J Am Med Dir Assoc. 2020 Mar;21(3):300-307.e2.doi: 10.1016/j.jamda.2019.12.012.

https://better5.com/30-second-sit-to-stand-test/

https://www.renuehealth.com/dexa-scan/

https://valhallawellness.com/conditions/bioelectrical-impedance/



Diagnostic algorithm of Sarcopenia, Asian Working Group for 
Sarcopenia (AWGS) Criteria 2019

J Am Med Dir Assoc. 2020 Mar;21(3):300-307.e2.doi: 10.1016/j.jamda.2019.12.012.
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The consensus of sarcopenic obesity

EASO & ESPEN
Taichung Declaration for sarcopenic obesity in Asia and Oceania Region



EASO & ESPEN

The consensus of sarcopenic obesity







Taichung Declaration for sarcopenic obesity in Asia and Oceania Region

The consensus of sarcopenic obesity



Screening of sarcopenia

Calf circumference (M<34cm, F<33 cm) 

OR

SARC-F ≥ 4, SARC-CalF ≥ 11

OR

Finger Ring test (Yubi-Wakka test) 

OR

Clinical suspicion&

No
Observation and follow-up

Screening of obesity

BMI (Overweight or obesity)+

OR

Waist Circumference+

No
Observation and follow-up

Diagnosis of obesity : Adapted to the definitions/cut-offs of each country or population

1. BMI

2. Anthropometry (Waist Circumference, Waist/Hip ratio)

3. Visceral Fat Area

4. Body Fat Percentage (Diagnosed by BIA or DXA)

Diagnosis 

“Yes” for one of them

No

Muscle strength

Hand Grip (M< 28 kg, F< 18 kg)+

Physical performance

1. 6-Meter Walk <1.0 m/s  

2. Or 5-Times Sit-to Stand Test ≥12s 

3. Or Short physical performance Battery ≤9

“Yes” for 

either one Possible sarcopenic obesityAppendicular skeletal muscle mass 

index (ASMI)

1. Dual-energy X-ray absorptiometry 

(M<7.0 kg/m2, F<5.4 kg/m2) Or

2. BIA (M<7.0 kg/m2, F<5.7 kg/m2) Sarcopenic obesity

Education of exercise, 

diet consultation, 

lifestyle modification

Education of exercise, 

diet consultation, 

lifestyle modification

&

Oral nutrition support 

and potential future 

medication intervention

Intervention

*Care consideration 

of clinical risk-

benefit ratio for 

those  ≥75 years old
“Yes” for both

No

Yes

Yes Yes

Or

+ Adapted to the definitions/cut-offs of each country or population

Annual follow-up

&Presence of any of the following clinical conditions: 

Functional decline or limitation; unintentional weight loss; depressive mood; 

cognitive impairment; repeated falls; malnutrition 

Chronic conditions (heart failure, chronic obstructive pulmonary disease, 

diabetes mellitus, chronic kidney disease, etc)



Previous study of sarcopenic obesity



The Health Outcomes of Sarcopenic Obesity in Taiwan

Sarcopenia: EWGSOP 2010

Obesity:

(1) Health Promotion Administration in Taiwan: BMI ≥ 27 kg/m2

(2) Waist circumference of ≥ 90 cm for men and ≥ 80 cm for women

(3) Body fat percentage of > 25 % for men and > 30 % for women

Peng TC, Chen WL, Chen YY, Chao YP, Wu LW, Kao TW. Br J Nutr. 2021 Dec 14;126(11):1749-1757



The Health Outcomes of Sarcopenic Obesity in Taiwan

Sarcopenia: EWGSOP 2010

Obesity:

(1) Health Promotion Administration in Taiwan: BMI ≥ 27 kg/m2

(2) Waist circumference of ≥ 90 cm for men and ≥ 80 cm for women

(3) Body fat percentage of > 25 % for men and > 30 % for women

Peng TC, Chen WL, Chen YY, Chao YP, Wu LW, Kao TW. Br J Nutr. 2021 Dec 14;126(11):1749-1757



Sarcopenic and dynapenic obesity on mortality
Sarcopenia: AWGS 2019

Obesity:

(1) WHO Asia Pacific guidelines : BMI ≥ 25 kg/m2

(2) Waist circumference of ≥ 90 cm for men and ≥ 80 cm for women

(3) Body fat percentage 

(1) Men: < 65 years old: > 27.5 %; ≧65 years old > 27 %

(2) Women: < 65 years old: > 38.6%; ≧65 years old > 38.8 %

Dynapenic: weakness and/or slowness

Tseng LY, Liang CK, Peng LN, Lin MH, Loh CH, Lee WJ, Hsiao FY, Chen LK. Clin Nutr. 2024 

Aug;43(8):1892-1899. Epub 2024 Jul 4. 



Prevalence of sarcopenic obesity in South Korea

J Korean Med Sci 2012; 27: 748-755



Relationship between sarcopenic obesity and 

metabolic syndrome among Japanese elderly who 

underwent a comprehensive health checkup

•Takayama M, Azuma K, Hayashi K et al.Relationship between sarcopenic obesity and metabolic syndrome 

among Japanese elderly who underwent a comprehensive health checkup.HEP. 2017; 44: 587-593



Diagnosis of sarcopenic obesity in Japan: Consensus statement 

of the Japanese Working Group on Sarcopenic Obesity

Ishii K, Ogawa W, Kimura Y, Kusakabe T, Miyazaki R, Sanada K, Satoh-Asahara N, Someya Y, Tamura Y, Ueki K, Wakabayashi H, 

Watanabe Y, Yamada M, Arai H. Geriatr Gerontol Int. 2024 Oct;24(10):997-1000. 



Sarcopenic Obesity and Risk of Disability in 

Community-Dwelling Japanese Older Adults: A 5-

Year Longitudinal Study (prevalence of SO:2.07%)

M Morikawa, S Lee, K Makino, et al. Sarcopenic Obesity and Risk of Disability in 

Community-Dwelling Japanese Older Adults: A 5-Year Longitudinal Study. Journal of the 

American Medical Directors Association,24(8),2023,P1179-

1184.https://doi.org/10.1016/j.jamda.2023.03.008.



Cohort of sarcopenic obesity in community in 
Taichung, Taiwan (2009-2023)



1501 individuals aged  65 years enrolled in Taichung 

community study

12 Excluded

No calf circumference data (N=3)

No BMI or waist circumference (N=2)

No calf circumference data nor BMI and waist circumference (N=7)

1489 subjects were included for 

reporting the prevalence of sarcopenic obesity (Aim 1)

110 Excluded

No exercise, food intake and

covariate data

1379 subjects were included for 

further analysis

1320 subjects were included for 

survival analysis (Aim 2)

59 Excluded

The survival data was collected until 2022/01/01



“Yes” for either one

Appendicular skeletal muscle mass 

index (ASMI)

1. Dual-energy X-ray absorptiometry 

(M<7.0 kg/m2, F<5.4 kg/m2) Or

2. BIA (M<7.0 kg/m2, F<5.7 kg/m2)

Sarcopenic obesity

The diagnosis of sarcopenia obesity
According to Taichung Declaration for sarcopenic obesity in 
Asia and Oceania Region

Possible sarcopenic obesity

Diagnosis of obesity

BMI: 27 kg/m2

Waist Circumference: M 90cm, F 80cm

Body Fat Percentage (Diagnosed by BIA or DXA): (M25%, F30%)

Diagnosis of sarcopenia

Muscle Strength

Hand Grip (M< 28 kg, F< 18 kg)

Physical performance

1. 6-Meter Walk <1.0 m/s  

2. Or 5-Times Sit-to Stand Test ≥12s 

3. Or Short physical performance Battery ≤9

No
No sarcopenic 

obesity

No Yes



65-74 years  75 years 

All Female Male All Female Male

Number of subjects 970 508 462 515 215 304

Outcome

Healthy (screening stage) 92.68% 90.16% 95.45% 85.36% 76.28% 91.78%

Diagnosis stage

No (Annual follow-up) 0.93% 0.98% 0.87% 1.73% 2.33% 1.32%

Possible sarcopenic obesity 4.64% 6.89% 2.16% 9.06% 15.35% 4.61%

Sarcopenic obesity 1.75% 1.97% 1.52% 3.85% 6.05% 2.30%

The prevalence of sarcopenia obesity among older adults in the 
community (n=1489)



Components of sarcopenic obesity (n=1489)

All

N (%)

No sarcopenic 

obesity N (%)

Possible sarcopenic 

obesity or Sarcopenic 

obesity N (%)

Components of sarcopenic obesity N=1489 N=1358 N=131 p-value

Obesity markers 

BMI <0.01

<24 kg/m2 755 (50.71) 706 (51.99) 49 (37.4)

24-26 kg/m2 461 (30.96) 397 (29.19) 64 (49.61)

27 kg/m2 273 (18.33) 255 (18.75) 18 (13.95)

Low calf circumference (M <34cm, F <33cm) 474 (31.83) 343 (25.26) 131 (100) <0.01

High waist circumference (M 90cm, F 80cm) 696 (46.74) 582 (42.86) 114 (87.02) <0.01

High body fat % (M25%, F30%) a 1036 (70.38) 906 (67.51) 130 (100) <0.01

Muscle markers

Low appendicular skeletal muscle mass index b 317 (24) 280 (23.29) 37 (31.09) 0.07

Low grip strength C

(M<28kg, F<18kg)
266 (18.1) 221 (16.44) 45 (35.71)

<0.01

Physical performance

Low walking speed d 555 (38.12) 529 (39.66) 26 (21.31) <0.01

Poor performance of 5-times sit-to stand test e 69 (17.69) 62 (16.8) 7 (33.33) 0.07

Poor performance of SPPB f 78 (17.61) 70 (16.83) 8 (29.63) 0.11



Exercise habit is significantly different between “No sarcopenic obesity” and 
“possible sarcopenic obesity or sarcopenic obesity” group

856

409 590

675

53

61 83

31

80%

82%

84%

86%

88%

90%

92%

94%

96%

98%

100%

Age (65-74 years
old)

Age ( >= 75 years
old)

Female Male

Possible sarcopenic obesity or sarcopenic obesity

No sarcopenic obesity

N=1379

972

67

0

200

400

600

800

1000

1200

Exercise (N=1039)

No sarcopenic obesity

Possible sarcopenic obesity or sarcopenic obesity

**

**P<0.01

**
**



Significant difference of Nutrition related variables between “No sarcopenic 
obesity(N=1265)” and “possible sarcopenic obesity or sarcopenic 
obesity(N=114)” group

0

50

100

150

200

250
Triglyceride

No sarcopenic obesity

Possible sarcopenic obesity or sarcopenic obesity

111.32±68.38 135.04±78.04
3.4

3.6

3.8

4

4.2

4.4

4.6

4.8
Albumin

No sarcopenic obesity

Possible sarcopenic obesity or sarcopenic obesity

0

5

10

15

20

25

30

35

Minimal Nutritional Assessment 
score 

No sarcopenic obesity

Possible sarcopenic obesity or sarcopenic obesity

4.33±0.31 4.25±0.32 26.54±2.44 25.78±2.95

**P<0.01

**



Minimal Nutritional Assessment score (MNA score)



Minimal Nutritional Assessment score (MNA score)

0

5

10

15

20

25

30

35

Minimal Nutritional Assessment 
score 

No sarcopenic obesity

Possible sarcopenic obesity or sarcopenic obesity

Minimal Nutritional 

Assessment scorec

26.54±2.44 25.78±2.95 <0.01

0MNA<24 153 (12.09) 22 (19.30) 0.04

24MNA30 1112 (87.91) 92 (80.70)

No sarcopenic 

obesity

Possible sarcopenic 

obesity or 

Sarcopenic obesity



No sarcopenic obesity

Possible sarcopenic obesity 

or Sarcopenic obesity

Variable N=1265 N=114 p-value

Protein intake

At least one serving of dairy products 

(milk, cheese, yoghurt) per dayd 563 (44.54) 49 (43.36)
0.84

Two or more servings of legumes or eggs 

per week
1131 (89.41) 92 (80.71)

<0.01

Meat, fish or poultry every daye 1042 (82.44) 89 (78.76) 0.37

Combination with above items 0.04

0-1 item 203 (16.05) 29 (25.44)

2 items 623 (49.25) 51 (44.74)

3 items 439 (34.71) 34 (29.82)

Protein intake between 2 groups



Mortality (2009-2021)

1208

312

896

112
49 63

0

200

400

600

800

1000

1200

1400

Case Death Survive

No sarcopenic obesity

Possible sarcopenic obesity or Sarcopenic obesity
0
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Survival time

Survival time, years

No sarcopenic obesity

Possible sarcopenic
obesity or Sarcopenic
obesity

8.423.98 7.923.95



Predictor HR (95% CI) p-value

Age (years)

65-74 1

 75 3.59 (2.89, 4.44) <0.01

Gender

Female 1

Male 1.71 (1.38, 2.12) <0.01

Exercise

Yes 1

No 1.73 (1.40, 2.14) <0.01

GDS 1.09 (1.04, 1.13) <0.01

Diabetes

No 1

Yes 1.92 (1.50, 2.45) <0.01

DBP, mmHg 0.98 (0.97, 0.99) <0.01

TG, mg/dL 1.00 (1.00, 1.00) 0.91

HDL, mg/dL 1. 00 (0.99, 1.00) 0.34

FPG, mg/dL 1.01 (1.00, 1.01) <0.01

Albumin, g/dL 0.41 (0.30, 0.55) <0.01

Hazard ratio for Mortality (Crude)

Predictor HR (95% CI) p-value

Minimal Nutritional 

Assessment

24MNA30 1

0MNA<24 2.77 (2.19, 3.51) <0.01

Two or more servings of 

legumes or eggs per week

Yes 1

No 1.28 (0.97, 1.68) 0.08

Sarcopenic obesity

No 1

Possible sarcopenic 

obesity/ Sarcopenic 

obesity 

1.84 (1.36, 2.49) <0.01



Hazard ratio for Mortality (adjust with MNA)
Predictor HR (95% CI) p-value

Age (years)

65-74 1

 75 2.7 (2.15, 3.4) <0.01

Gender

Female 1

Male 1.91 (1.51, 2.43) <0.01

Exercise

Yes 1

No 1.46 (1.16, 1.83) <0.01

GDS 1.05 (1.00, 1.10) <0.01

Diabetes

No 1

Yes 1.54 (1.14, 2.07) <0.01

DBP, mmHg 0.99 (0.98, 1.00) <0.01

TG, mg/dL 1.00 (1.00, 1.00) 0.83

HDL, mg/dL 1.00 (1.00, 1.01) 0.49

FPG, mg/dL 1.00 (1.00, 1.01) 0.04

Albumin, g/dL 0.59 (0.43, 0.82) <0.01

Predictor HR (95% CI) p-value

Minimal Nutritional 

Assessment

24MNA30 1

0MNA<24 1.94 (1.47, 2.55) <0.01

Sarcopenic obesity

No 1

Possible sarcopenic obesity/ 

Sarcopenic obesity 

1.67 (1.21, 2.31) <0.01



Hazard ratio for Mortality (adjust with protein intake)
Predictor HR (95% CI) p-value

Age (years)

65-74 1

 75 2.78 (2.21, 3.49) <0.01

Gender

Female 1

Male 1.93 (1.52, 2.45) <0.01

Exercise

Yes 1

No 1.55 (1.24, 1.93) <0.01

GDS 1.08 (1.04, 1.13) <0.01

Diabetes

No 1

Yes 1.55 (1.15, 2.09) <0.01

DBP, mmHg 0.99 (0.98, 1.00) 0.17

TG, mg/dL 1.00 (1.00, 1.00) 0.95

HDL, mg/dL 1.01 (1.00, 1.01) 0.16

FPG, mg/dL 1.00 (1.00, 1.01) 0.06

Albumin, g/dL 0.53 (0.39, 0.73) <0.01

Predictor HR (95% CI) p-value

Two or more servings of 

legumes or eggs per week

Yes 1

No 1.09 (0.82, 1.43) 0.56

Sarcopenic obesity

No 1

Possible sarcopenic obesity/ 

Sarcopenic obesity 

1.63 (1.18, 2.25) <0.01
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Conclusion

• The prevalence of sarcopenic obesity in Taichung community study are 1.75% and 
3.85% in 65-74 years old and  75 years old respectively

• The prevalence of Sarcopenic obesity is significantly increased in older people and 
female group

• Exercise and higher score of minimal nutritional assessment may be the protective 
factors for sarcopenic obesity

• Sarcopenic obesity is related to highest mortality in this study
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Thanks for your attention!
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