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Sarcopenic obesity  

ÅObesity is defined as abnormal or extensive fat 

accumulation that negatively affects health. According to 

the World Health Organization, obesity is defined as Body 

Mass Index (BMI) Ó 30 kg/m 2 and central obesity as a 

waist circumference greater than 102 cm in men and 88 

cm in women. Whether these criteria are appropriate for 

older individuals has been questioned. 

ÅThe term sarcopenia comes from the Greek words sarx 

(meaning flesh) and penia (meaning loss) was originally 

meant to represent age-related loss of muscle mass with 

aging  



Sarcopenic obesity 

In addition to its effects on 

cardiovascular function, 

increased adiposity 

markedly impairs skeletal 

muscle composition and 

function and this process is 

actually known as 

sarcopenic obesity 

 

 



Age-related changes in body 

composition 

 

Å The studies have shown that fat mass 

increases with age and is higher among later 

birth cohorts peaking at about age 60-75 years, 

whereas muscle mass and strength starts to 

decline progressively around the age of 30 

years with a more accelerated loss after the 

age of 60. Visceral fat and intramuscular fat 

tend to increase, while subcutaneous fat in 

other regions of the body declines. 

Furthermore, fat infiltration into muscle is 

associated with lower muscle strength and leg 

performance capacity. 



Age-related obesity sarcopenia-the reasons 
Åprogressive decline in total energy expenditure 

stemming from decreased physical activity and 

reduced basal metabolic rate  

Åincreased or stable caloric intake exceeding basal and 

activity-related needs 

Ådecline in a variety of neural, hormonal and 

environmental trophic signals to muscle 

Åphysical inactivity 

Åhormonal changes 

Å pro-inflammatory state 

Å malnutrition 

Åloss of alpha-motor units in the central nervous 

system 

Åaltered gene expression 



Sarcopenic obesity ï searching for definition 



Mechanisms and consequences of sarcopenia 

and obesity  



Sarcopenic obesity-Pathophysiology pathways 

ÅObesity is resposible for muscle fibre loss  by reducing 

the muscle satellite cell DNA content and cell turnover  

ÅIncreased intermuscular fat is associated with reduced 

mitochondrial mass, biogenesis, and oxidative 

metabolizm 

Å  

 



Sarcopenic obesity-Pathophysiology pathways 

ÅThe  visceral fatt  represents a metabolically active 

organ and can produce hormones and cytokines, 

called adipokines, with proinflammatory and 

proatherogenic effects leading to increase levels of 

cytokines including resistin, leptin, TNF-Ŭ, 

interleukin -6 (IL- 6), C-reactive protein, fibrinogen 

and plasminogen activator inhibitor 1 (PAI-1), which 

have direct catabolic effects on skeletal muscles. 



Negative effect of cytokines induced by fat mass: 

Å TNF-Ŭ impairs muscle protein synthesis and increases muscle protein 

degradation  while IL-6 increases muscle protein degradation  

Å  TNF-Ŭ impairs endothelial function with a decreased blood and nutrient supply 

to skeletal muscle, thus reducing exercise endurance 

Å TNF-Ŭ induce atrophy-related E3 ubiquitin ligase MuRF1. A link for the reduction 

in muscle force may be the TNF-alpha/MuRF1-mediated down-regulation of fast 

skeletal muscle troponin T. 

Å  TNF-Ŭ  is connected with activatation of the UPS  and increase of MuRF1 and 

MAFbx expression leading to muscle atrophy.  

 



Sarcopenic obesity-

Pathophysiology pathways 

Åabdominal adiposity is more closely linked 

to the development of insulin resistance 

Åoxidative stress, which activates profibrotic 

signaling pathways, is one of the major 

contributing factors to skeletal muscle 

decline 

Ådecreased growth hormone (GH) secretion 

and lower testosterone level negatively 

influenced muscle strength  



Sarcopenic obesity-

Pathophysiology pathways 

Åincreased adiposity is associated with high circulating free 

fatty acids, which inhibit GH production and decrease 

plasma insulin like growth factor  (IGF-I) 



The obesity paradox in HF patients 

Å Lavie et al. (Am J Cardiol. 2003) studied 209 patients with chronic heart failure, showing that the total fat 

is a strong and independent predictor of event-free survival. For every 1 % of absolute increase in 

percentage body fat, there was a reduction in major clinical events. Improved survival is therefore 

consistently associated with higher BMI, and this, in turn, is linked to body fat in patients with HF. 



Significance of sarcopenic obesity 

ÅA metaȤanalysis demonstrated that sarcopenic obesity is 

associated with a 24% increase in the risk of allȤcause 

mortality compared to patients without sarcopenic obesity 

particularly in men 
Tian S, Xu Y. Association of sarcopenic obesity with the risk of allȤcause mortality: a metaȤanalysis of prospective cohort studies. Geriatr Gerontol 

Int 2016;16:155ï166 

Å Participants (n = 6864) were community-dwelling men 

and women (45.6% men; 54.4% women; mean Ñ SD age: 

66.2 Ñ 9.5 y) from the English Longitudinal Study of 

Ageing. Sarcopenic obesity did not confer any greater risk 

than sarcopenia alone. Weight loss combined with 

sarcopenia presented the greatest risk of mortality. 
Hamer M, O'Donovan G. Sarcopenic obesity, weight loss, and mortality: the English Longitudinal Study of Ageing. Am J Clin Nutr. 2017  
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U-shape relationship between survival and BMI 

Adjusted HR for the primary composite endpoint for the five BMI categories. The 

BMI category 26.5 and 30.9 kg/m2 had the lowest event rate and was used as a 

referent group and assigned a HR 1.0. p vs. referent group. 

Haass M. Circ Heart Fail 2011 



Sarcopenic obesity and HFpEF 

ÅNon-cardiac co-morbidities are highly prevalent in 

HFpEF  and these co-morbidities can produce 

systemic pro inflammatory state  and further 

accelerate the process of muscle wasting as seen in 

HFrEF. Mounting evidence indicates that sarcopenic 

obesity could contribute to the pathophysiology of 

exercise intolerance in older HFpEF patients and 

may provide ways for novel treatments. 



Sarcopenic obesity and HFpEF 

ÅFindings of  the study of Haykowsky et al. (J Am Coll 

Cardiol. 2012) indicate that improvements in peak VO2 

with exercise training in HFpEF are not associated with 

altered endothelial function or arterial stiffness, 

suggesting that skeletal muscle hypoperfusion, skeletal 

muscle atrophy, and/or abnormal muscle metabolism 

play an important role in the severe exercise intolerance 

experienced by HFpEF patients and its improvement 

with exercise training.  

 



Pandey A, et al. Circ Heart Fail. 2015 

 

 



Compared with the women with a healthy body composition, sarcopenic-obese women had a 2.60 higher odds of having 

difficulty climbing stairs, 2.35 higher odds of having difficulty going down stairs, and 1.54 higher odds of having moving 

difficulties (all P values <0.05).  



Sarcopenic obesity and heart failure 

Is NYHA classification correct? 



How to prevent obesity sarcopenia?  

ÅPhysical activity for the prevention and 

treatment of sarcopenic obesity 

ÅHigh protein diet for the prevention and 

treatment of sarcopenic obesity 

ÅPharmacological support against 

sarcopenic obesity 

 

 



The association of physical activity with sarcopenia 

and sarcopenic obesity  

Å In 2,264  patients aged 65 years or older from the Korea National Health and Nutrition 

Examination Survey. sarcopenia was defined as 2 SD below the mean of the appendicular 

skeletal muscle/weight for healthy young adults. Obesity was defined as waist circumference Ó 90 

cm for men and Ó 85 cm for women. Levels of physical activity were classified using the metabolic 

equivalent task method.  

 

 

Å Participants with either of the following criteria were considered as óhighô: (i) vigorous-intensity 

activity at least 3 days/week accumulating at least 1500 MET-min/week; (ii) Ó7 days of Ó3,000 

MET-min/week with any combination of walking, moderate-, or vigorous-intensity activities. For 

ómoderateô, participants with any of following criteria were considered: (i) Ó20 min/day of vigorous-

intensity activity for Ó3 days/week; (ii) Ó30 min of moderate-intensity activity and/or walking for Ó5 

days/week; (iii) Ó600 MET-min/week of any combination of walking, moderate- or vigorous-

intensity activities for Ó5 days/week. Finally, participants who did not meet any of the criteria for 

either of the previous categories (moderate and high) were considered as in the ólowô level activity. 

 

 

Ryu M et al. Association of physical activity with sarcopenia and sarcopenic 

obesity in community-dwelling older adults: the Fourth Korea National Health 

and Nutrition Examination Survey 

Age Ageing. 2013;42(6):734-740.  



From: Association of physical activity with sarcopenia and sarcopenic obesity in community-dwelling older 

adults: the Fourth Korea National Health and Nutrition Examination Survey 
Age Ageing. 2013;42(6):734-740. doi:10.1093/ageing/aft063 

Age Ageing | © The Author 2013. Published by Oxford University Press on behalf of the British Geriatrics Society. All rights 

reserved. For Permissions, please email: journals.permissions@oup.com 

The prevalence of sarcopenic obesity among men and women engaging in high, moderate and low activity  



The influence of dietary plan and aerobic 

exercise on sarcopenic obesity 

.  

 

 One hundred and fortyȤsix obese women (body mass 

index Ó 30 kg/m2 and fat mass Ó 40%) participated to the 

3 week usual and institutionalized weightȤreducing 

programme combining a dietary plan (1400Ñ 200 kcal/day) 

and aerobic exercise (1 h/day, 6 days/week) of a 

specialized medical institution. The lean body mass index 

(LMI; lean mass/height2) was calculated, and women in 

the lowest tertile of LMI were considered SO. 
Å BarbatȤArtigas S et al. Caloric restriction and aerobic exercise in sarcopenic and nonȤsarcopenic obese women: an observational and 

retrospective study. J Cachexia Sarcopenia Muscle. 2016 Jun; 7(3): 284ï289 

 

https://www-1ncbi-1nlm-1nih-1gov-12ik8q6592af3.han.cib.umed.lodz.pl/pubmed/?term=Barbat&#x02010;Artigas S[Author]&cauthor=true&cauthor_uid=27247859
https://www-1ncbi-1nlm-1nih-1gov-12ik8q6592af3.han.cib.umed.lodz.pl/pubmed/?term=Barbat&#x02010;Artigas S[Author]&cauthor=true&cauthor_uid=27247859
https://www-1ncbi-1nlm-1nih-1gov-12ik8q6592af3.han.cib.umed.lodz.pl/pubmed/?term=Barbat&#x02010;Artigas S[Author]&cauthor=true&cauthor_uid=27247859
https://www-1ncbi-1nlm-1nih-1gov-12ik8q6592af3.han.cib.umed.lodz.pl/pmc/articles/PMC4867658/


Changes in BMI, LMI and fat mass in obese 

and sarcopenic obese women in response to 

the weight-reducing programme 



Effects of elastic resistance exercise on 

body composition 

46 women aged 67.3 (5.2) 
years 

The EG with elastic 
resistance exercise 
(RET) for 12 weeks 

outcomes including body composition 
measured using dual-energy X-ray 

absorptiometry, muscle quality (MQ) 
defined as a ratio of muscular strength 
to muscle mass, and physical capacity 

assessed using functional mobility 
tests 

the CG with no 
RET intervention 

Chun ïDe L et al Effects of elastic resistance 

exercise on body composition and physical capacity 

in older women with sarcopenic obesity. A 

CONSORT-compliant prospective randomized controlled 

trial. Medicine (Baltimore) 2017; 96(23): e7115.  

 



Effects of elastic resistance exercise on 

body composition 



Hypocaloric Diet With Protein 

Supplementation  and sarcopenic 

obesity 
Sammarco et al. Obes Facts 2017 ïpilot study 

18 obese women aged 41-74 years 

 Obesity was diagnosed as fat mass > 34.8% and sarcopenia was defined when lean body mass was 

<90% of the subject's ideal fat free mass. 

Randomization to intervention:  hypocaloric diet plus 

placebo  and hypocaloric high-protein diet (1.2-1.4 g / kg 

body weight reference / day)  



How to prevent sarcopenia ï coffee??? 



Chung et al. Association of Coffee Consumption with Sarcopenia in Korean Elderly Men: Analysis Using the Korea National Health and 

Nutrition Examination Survey, 2008-2011. Korean J Fam Med. 2017;38(3):141-147. 

 

1,781 men 



Light coffee and sarcopenia 

The presence of sarcopenia was lower in men who drink coffee once a day 

compared to those who rarely drink coffee (OR: 0.69, 95% confidence interval [CI]: 

0.50-0.94). Women who consumed coffee Ó3 times/d had higher obesity ORs than 

those who rarely drink coffee according to both obesity indices.  

 

Kim et al. Nutr Res. 2017 


