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Nonalcoholic fatty liver disease (NAFLD) is currently the most 
prevalent chronic liver disease worldwide, including in Korea. A re-
cent study reported an increase in the prevalence of NAFLD from 
18.6% in 1998–2001 to 21.5% in 2016–2017 that was accompa-
nied by an increasing prevalence of obesity in Korea.1 NAFLD can 
progress to end-stage liver disease and is projected to become the 
main cause of liver-related mortality. Recent evidence suggested 
that even steatosis and mild inflammation can progress to liver cir-
rhosis and hepatocellular carcinoma.2 Based on these reports, the 
clinical significance of NAFLD has recently been highlighted. De-
spite the growing clinical importance of NAFLD, well-validated 
pharmacological treatment options are scarce. For this reason, 
there is a need to identify risk factors associated with the develop-
ment of NAFLD to establish prevention strategies. NAFLD is 
thought to be the hepatic manifestation of metabolic syndrome. 
Obesity and insulin resistance, the main components underlying 
the pathogenesis of metabolic syndrome, are well-known major 
risk factors for NAFLD.3 Male sex, postmenopausal women, a sed-
entary lifestyle, age, and type 2 diabetes mellitus are also known to 
be important risk factors for NAFLD.4

Sarcopenia is a progressive and generalized muscle disease char-

acterized by loss of muscle mass and strength. Sarcopenia is associ-
ated with an increased risk of poor health outcomes such as falls, 
functional decline, frailty, disability, hospitalization, and death. Sar-
copenia is a commonly occurring condition in the elderly popula-
tion, but it can develop in relatively young individuals due to sec-
ondary causes such as chronic organ failure, immobility, an unbal-
anced diet, or malignancy. 

Sarcopenia has been recognized as one of the comorbidities as-
sociated with advanced liver diseases.5 Recent data have shown that 
obese or overweight people with chronic advanced liver diseases 
experience lower mortality compared with patients of normal 
weight, which could be attributed to less sarcopenia in patients 
with higher body mass index.6 Interestingly, many studies have 
shown that low skeletal muscle mass and muscle strength have sig-
nificant associations with NAFLD, and sarcopenia has emerged as 
a novel risk factor for NAFLD. A recent meta-analysis of 19 studies 
found that the skeletal muscle index (SMI) in subjects with 
NAFLD was 1.77 times (95% confidence interval [CI], 1.15–2.39) 
lower than that in normal controls.7 There are also several cross-
sectional studies that investigated the association of NAFLD and 
sarcopenia in the Korean population. A study from the Korean Sar-
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copenic Obesity Study showed that subjects with low muscle mass 
had an increased risk of NAFLD after adjusting for insulin resis-
tance and inflammation.8 Another subsequent study showed a pos-
itive relationship between sarcopenia and NAFLD regardless of 
obesity or insulin resistance.9 A recent longitudinal study from a 
general Korean population showed that 14.8% of the 12,624 sub-
jects without baseline NAFLD developed NAFLD during the 
7-year follow-up period. Compared to the lowest SMI tertile at 
baseline, the highest tertile was inversely associated with incident 
NAFLD (adjusted hazard ratio [AHR], 0.44; 95% CI, 0.38–0.51) 
and positively associated with the resolution of baseline NAFLD 
(AHR, 2.09; 95% CI, 1.02–4.28).10 This study suggested that less 
sarcopenia over time may have beneficial effects on NAFLD devel-
opment or the resolution of existing NAFLD. Sarcopenia is also 
known to be closely related to the severity of chronic liver disease. 
One study from Korea showed that the prevalence of sarcopenia 
increased in proportion to the severity of chronic liver disease 
(control: NAFLD; nonalcoholic steatohepatitis groups: 8.7%, 
17.9%, and 35.0%, respectively; P < 0.001).11

However, the mechanism of or related factors in the association 
between sarcopenia and the development of NAFLD are not com-
pletely understood. In the recent issue of Journal of Obesity & Meta-
bolic Syndrome, Chung et al.12 investigated the association between 
sarcopenia and NAFLD independent of visceral adiposity, and they 
searched for the clinical characteristics that affect this association. 
This retrospective cross-sectional study included 5,989 subjects 
(mean age, 53.2 years; men, 57.3%) who underwent bioelectrical 
impedance analysis (BIA) and abdominal ultrasonography. In this 
study, the prevalence of NAFLD was significantly higher in sub-
jects with sarcopenia than in those without (69.5% vs. 36.5%, re-
spectively; P < 0.001). After adjusting for metabolic confounders 
(i.e., age, sex, visceral fat area, hypertension, diabetes, total and low-
density lipoprotein cholesterol), subjects with sarcopenia showed 
significantly higher risk for NAFLD (odds ratio [OR], 1.37; 95% 
CI, 1.02–1.84; P = 0.036). Subjects with sarcopenia were more 
likely to have a severe grade of NAFLD compared to subjects with-
out sarcopenia (OR, 1.58; 95% CI, 1.25–2.00; P < 0.001). Interest-
ingly, there was a significant interaction in terms of effect modifica-
tion in the association between sarcopenia and NAFLD by age; 
younger individuals showed a stronger association between sarco-

penia and NAFLD (P = 0.007). This study reconfirmed the in-
creased risk of NAFLD in Korean sarcopenic patients. The findings 
on the association between sarcopenia and NAFLD severity are 
consistent with previous studies. The new finding of this study is 
that the association between NAFLD and sarcopenia was stronger 
in younger subjects in the subgroup analysis. This finding may sug-
gest that younger subjects who have sarcopenia due to secondary 
causes face a higher risk of NAFLD. 

The limitations of this study need to be considered. Because the 
study design was retrospective and cross-sectional, it was not possi-
ble to evaluate the existence of a cause-effect relationship between 
sarcopenia and NAFLD. In addition, BIA and abdominal ultraso-
nography are not gold standards for the diagnosis of sarcopenia or 
NAFLD. Muscle strength or physical performance, which are sug-
gested to be diagnostic criteria for sarcopenia by the European 
Working Group on Sarcopenia in Older People and the Asian 
Working Group for Sarcopenia, were not assessed in this study. 
Nonetheless, this study confirmed the associations between sarco-
penia as well as the presence of and severity of ultrasound-graded 
NAFLD, independent of visceral fatness and other metabolic con-
founders. This study also showed that younger individuals showed 
a greater magnitude of association between sarcopenia and 
NAFLD. The possible mechanisms of this finding need to be eval-
uated in future prospective studies.
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