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Nutrition and Health Survey in Taiwan, NAHSIT (NAHSIT), 2022

*Overweight / Obese 
prevalence: 50.7%
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National Health Interview Surveys, NHIS , 2001, 2017

*Elderly Obese prevalence: 29.7% in male and 24.8% in female



American Cancer Society Study of 750,000 
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BMI and all-cause mortality in Taiwan
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The Obesity Paradox-weighting the benefit

Association of BMI and mortality risk in age subgroups in men and women. The green line 
indicates a 20% increased risk of death, showing a similar risk for men aged over 66 years with a 
BMI of 22 kg/m2 and with a BMI 35 of kg/m2. Adapted from Adams et al.



What is Obesity Paradox?

•Obese people with chronic disease 
have a better chance of survival than 
normal-weight individuals do.



Common situations with Obesity Paradox
• Chronic/Acute heart failure

• Coronary artery disease

• Hypertension

• Dialysis patients

• Acute myocardial infarction

• Veteran patients

• Elderly

• Others



Obesity Guidelines

Evidence-based Guideline on Adult / Children Obesity Prevention and
Management

01

▲ 1st edition ▲ 2nd edition ▲ 3rd edition



Clinical Practice Guideline of Obesity

https://www.researchgate.net/figure/Possible-effects-of-acute-respiratory-failure-and-invasive-non-invasive-ventilation-on_fig2_337841876


18.5~24 Normal

24~27 Overweight

<18.5 Underweight

27~35 Class 1 Obesity

35~40 Class 2 Obesity

BMI

≧40 Class 3 Obesity

No

Condition Decision and Do

Maintain healthy body weight*
Regular waist and BMI 
measurement

Diet control/. Exercise/Lifestyle 
modification#/Regular waist and 
BMI measurement every week

Psychological intervention

Anti-obesity medication

Bariatric surgery

Comorbidities 

or more than 

one CV risk 

factor

Nutrition Improve nutrition、medical 
assessment

No

Assess every 
3-6 months

Comorbidities
1. Hypertension
2. Dyslipidemia
3. Type 2 diabetes
4. Cardiovascular diseases
5. Sleep apnea

Yes

Yes

Cardiovascular risk factors
1. Cigarette smoking
2. High blood pressure(SBP≥130mmHg or DBP≥85mmHg)
3. Low HDL-C(Men<40mg/dL，Women<50mg/dL)
4. High triglyceride≥ 150 mg/dL
5. Impaired fasting glucose or impaired glucose tolerance
6. Family history of early onset of CV disease (Men＜55 y/o，women＜
65y/o)
7. Age: Men≥45y/o，Women≥55 y/o or menopause

#Lifestyle modification
Healthy diet, regular 
exercise, smoking 
cessation, avoid 
excessive alcohol 
drinking, etc.

Indication for bariatric 

surgery: BMI is 2.5 kg/m2 

lower in Taiwan

Clinical Practice Guideline of Obesity

http://health99.hpa.gov.tw/media/public/pdf/12267.pdf


Elderly Obesity Guideline
Recommendation COR LOE

It is recommended to use a combination of body mass index BMI, waist 

circumference, and other indicators to assess obesity in older adults.

(COR: strong. LOE: moderate)

I B

Interventions for obesity in older adults should be based on a 

comprehensive assessment of factors such as body composition (e.g., 

muscle mass), functional status (e.g., walking speed), obesity-related 

health conditions, and other relevant factors.

(COR: strong. LOE: moderate)

I B

Diet and exercise interventions plans for weight loss can be helpful in 

controlling chronic metabolic diseases such as hypertension, diabetes, and 

hyperlipidemia in older adults. 

(COR: strong. LOE: moderate)

I B

Diet and exercise interventions for weight loss can also be helpful for 

older adults with obesity-related degenerative joint diseases such as 

osteoarthritis.

(COR: strong. LOE: moderate)

I B



Elderly Obesity Guideline
Recommendation COR LOE

It is recommended to use lifestyle interventions, including dietary 

control and exercise, for weight loss in older adults. 

(COR: strong. LOE: moderate)

I B

Weight loss in older adults can be effectively achieved and metabolic 

risks reduced through simple dietary control, while adding exercise 

intervention can help to reduce muscle loss and improve functionality. 

(COR: strong. LOE: moderate)

I B

Resistance training alone can reduce fat tissue, improve muscle 

strength and functional ability, but it may not result in weight loss. 

(COR: weak. LOE: high)
II A

When combined with aerobic exercise and strength training, dietary 

interventions for weight loss can effectively improve functionality and 

reduce lean tissue loss in obese older adults. 

(COR: strong. LOE: moderate)

I B



Elderly Obesity Guideline
Recommendation COR LOE

Older adults taking orlistat do not have any specific risks, but the decision to use 

this weight loss medication should consider whether the potential health benefits 

of weight loss outweigh any potential risks in older patients.

(COR: weak. LOE: moderate)

II B

There is not enough research on using liraglutide for weight loss in older adults, 

but based on limited analysis, it seems to work as well as it does in younger 

people. However, older adults may experience more gastrointestinal side effects 

when taking this medication.

(COR: weak. LOE: moderate)

II B

Weight loss surgery carries higher risks for older adults, so careful evaluation of 

the risks and benefits of surgery is necessary. 

(COR: weak. LOE: moderate) II B



Sarcopenic Obesity

• Obesity is defined as abnormal or extensive fat accumulation 

that negatively affects health.

• Sarcopenia is a syndrome characterized by progressive and 

generalized loss of skeletal muscle and strength with a risk of 

adverse outcome such as physical disability, poor quality of life 

and death.

• Sarcopenic obesity was defined as a combination of excess 

body fat and reduced muscle mass and/or strength with aging. 



Potential mechanisms of age-related sarcopenia and sarcopenic obesity.

Cells 2022, 11(1), 160; https://doi.org/10.3390/cells11010160

https://doi.org/10.3390/cells11010160


Mauro Zamboni, Gloria Mazzali, Francesco Fantin, Andrea Rossi, Vincenzo Di Francesco. Sarcopenic obesity: A new category of obesity 
in the elderly,Nutrition, Metabolism and Cardiovascular Diseases. 2008: 18(5); 388-395



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



Definition of Sarcopenic Obesity

• Obesity: defined using high BMI or high WC (waist circumference) or high body fat%

• Sarcopenia: 



Methods for measuring 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

Physical activity and sarcopenic obesity: definition, assessment, prevalence and mechanism
Duck-chul Lee, Robin P Shook, Clemens Drenowatz, and Steven N Blair
Future Science OA 2016 2:3

https://www.future-science.com/doi/abs/10.4155/fsoa-2016-0028


SARCOPENIC OBESITY: 
UNDERSTANDING 
ASSESSMENT AND 

DEVELOPING DIAGNOSTIC 
CRITERIA

Sarcopenic Obesity has:
•strong negative clinical impacts,

•may lead to disabilities,

•drives complications, and

•negatively affects health and 

survival.



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

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



The Prevalence of Sarcopenic Obesity in TEHS (Taichung Elderly Health Study)

Definition Criteria M F

Baumgartner’s Definition sarcopenia as appendicular skeletal muscle index 
below -2SD of the sex-specific mean of a younger 
reference group. Percentage body fat greater than the 
median (>26% in men and >36% in women) using DXA 
was defined as obesity.

4.1% 1.0%

Jassen’s Definition sarcopenia as skeletal mass index below -2SD of 
younger adult values

0.4% 5.1%

Davison’s Definition those in the upper two quintiles of body fat and in the 
lower three of muscle mass

24.0% 25.6%



The Prevalence of Sarcopenic Obesity in Taiwan

Chang C-I, et al. The impacts of sarcopenia and obesity on physical performance

in the elderly. Obes Res Clin Pract (2014), http://dx.doi.org/10.1016/j.orcp.2014.08.003



Health Outcome of Sarcopenic Obesity

Wannamethee, S., & Atkins, J. (2015). 
Muscle loss and obesity: The health 
implications of sarcopenia and 
sarcopenic obesity. Proceedings of the 
Nutrition Society, 74(4), 405-412. 
doi:10.1017/S002966511500169X



Mortality among adults with sarcopenic obesity

Zhang, X., Xie, X., Dou, Q. et al. Association 
of sarcopenic obesity with the risk of all-
cause mortality among adults over a broad 
range of different settings: a updated meta-
analysis. BMC Geriatr 19, 183 (2019). 
https://doi.org/10.1186/s12877-019-1195-y



Chang C-I, et al. The impacts of sarcopenia and obesity on physical performance

in the elderly. Obes Res Clin Pract (2014), http://dx.doi.org/10.1016/j.orcp.2014.08.003

Health consequence of Sarcopenia, Obesity, and SO in Taiwan

G1:Normal; G2: Sarcopenia; G3:Obesity; G4:SO



Health consequence of Sarcopenia, Obesity, and SO in Taiwan

Chang C-I, et al. The impacts of sarcopenia and obesity on physical performance

in the elderly. Obes Res Clin Pract (2014), http://dx.doi.org/10.1016/j.orcp.2014.08.003G1:Normal; G2: Sarcopenia; G3:Obesity; G4:SO



Treatment of 
Sarcopenic Obesity

Petroni ML, Caletti MT, Dalle Grave R, 

Bazzocchi A, Aparisi Gómez MP, 

Marchesini G. Prevention and Treatment of 

Sarcopenic Obesity in Women. Nutrients. 

2019; 11(6):1302. 
https://doi.org/10.3390/nu11061302



Both Sarcopenia and Obesity impact the QOL and 
morbidity/mortality among the elderly.

Sarcopenic Obesity may synergically increased the risk of 
health outcome in the elderly.

Need more evidences for the treatment of sarcopenic 
obesity.  

In Summary,
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