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Individual

Å Morbidity

Å Mortality

Family

Å Eating/behavior 

patterns

Å Alcohol intake

Å Cultural influences

Å Educational level
Society

Å Societal behavioral norms

Å Access to healthy food

Å Infrastructure for exercise

NAFLD: It takes a village

Individual

Å Co-morbid factors

Å Diet/Activity

Å Alcohol intake

Socioeconomic 
factors

Genetics



NAFLD risk higher if parents or neighborhood were 
socioeconomically disadvantaged

Laitinenet al. Childhood socioeconomic disadvantage and risk of fatty liver in adulthood: the Cardiovascular Risk in Young Finns Study.
Hepatology 2019

*Adjusted for age, sex, place of birth, and 
childhood risk factors for fatty liver (body mass 
index, insulin [log-transformed], low birth weight)

Childhood 
SED

Cases of 
NAFLD (%)

Unadjusted 
Risk ratio

Adjusted * 
Risk ratio

Low 164/1047 
(15.7%)

1.00

High 221/995 
(22.2%)

1.42 
(1.18-1.7)

1.33 
(1.09-1.62)

P=0.0002 P=0.005

Adult RFs linking to childhood SED: 
WC(45%), BMI (40%), SBP (29%), physical activity (15%), TG(14%), 
red meat (7%)



Obesity and Social Connections

Christakis et al., N EnglJ Med 2007; 357:370-379
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Obesity and Social Connections



Caregivers of NASH cirrhoticshave higher rates of NAFLD 
and liver fibrosis
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Median liver stiffness 6.7 kPa(4.4ς9.7) 

Å Liver fat content
Median CAP: 301dB/m

Å Higher total energy intake, sat fat, simple CHO, Na
Å + association between LSM and CHO, protein and Na



Genetic factors



Epigenetic modifications in NASH
ÅMicro RNAs1

ÅHistone modifications

ÅDNA methylation

14

1 Cheung, O. et al. Nonalcoholic steatohepatitis is associated with altered hepatic MicroRNA expression. 

Hepatology 2008, 48, 1810ï1820; Del Campo IJM 2018



Heritability of hepatic fibrosis content: Twin Study

Loomba et al. Gastroenterology 2015

Livertrait Shared gene effects

Hepatic 
fibrosis

HbA1c (95%CI)
0.54 (0.2-1) <0.05



Genes vs. Environment



Impact of obesity 
and other 
environmental factors

Venus of Willendorf

circa 22,000 B.C.



From: Brownlee: Nature, Volume 414(6865).

Small Caloric Excess is OxidativelyStressful

Hyperglycemia 
derived e- donors

High 
mitochondrial 

membrane 
potential ᶍElectron 

transport ax 
complex III, 
ҧǘмκн ƻŦ CoQ, 

increasing 
superoxide

FASEB. 2000;14:1825-1836 



Profound Effects of Simple Caloric Restriction (CR)

Nature Communications 2017; 8: 14063.
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Mechanism of Hepatic Steatosis


