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• Healthy People 2020 defines health disparity as a particular type of 

health difference that is closely linked with economic, social, or 

environmental disadvantage. 

• Health disparities adversely affect groups of people who have 

systematically experienced greater social or economic obstacles to 

health based on their racial or ethnic group, religion, 

socioeconomic-status, gender, age, or mental health, cognitive, 

sensory, or physical disability, sexual orientation or gender identity, 

geographic location, or other characteristics historically linked to 

discrimination or exclusion.”

The Global Burden of NASH - Regional Disparities 

Related to Disease Burden

http://www.healthypeople.gov/2020/about/disparitiesAbout.aspx


• Global health disparities for NAFLD and NASH encompass multi-level complex 

interactions between: 

• Immediate or proximal factors such as prevalence of NAFLD and the associated 

risk factors: demographic risks (males, Hispanic, older age, lower socioeconomic 

status), clinical risks (obesity, T2DM), genetic risks (PNPLA3), and health 

behavior risks (nutrition, activity)

• Intermediate factors such as social relationships and those related to neighborhoods

• Distant factors such as cultural factors and national health policies

• Health disparities in NAFLD and NASH contribute to:

• low disease awareness, 

• challenges in understanding disease burden of NAFLD and NASH

• challenges in risk stratification with NIT

• applicability of clinical trial data to the real world care of NAFLD patients

The Global Burden of NASH - Regional Disparities 

Related to Disease Burden



Worldwide 
prevalence of 
NAFLD is 25%

Worldwide prevalence of 
NAFLD among people with 

T2DM is 55.5%

Worldwide 
prevalence 

of NAFLD among 
Children is 7.6%

The Global Prevalence of NAFLD and NASH

• Prevalence of NASH in general population is between 1.5–6.5%

• Prevalence of NASH among T2DM is 37.3% (24.7-50.0%)
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Health Disparities: 

There are Differences in Regional Prevalence Rates for NAFLD

https://doi.org/10.1111/jgh.15009
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Health Disparities:  Differences in the Country-Specific 

Prevalence Rates for NAFLD in Europe, MENA and Australia
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Prevalence of NAFLD in Australia: 23-35%

Regional and Country specific prevalence of NAFLD/NASH is impacted by rates 

of obesity, T2DM, activity, nutrition and possibly genetics (PNPLA3) 



Younossi ZM et al. Hepatology. 2018;68:349–360; Younossi ZM et al. Hepatology. 2018;68:361–371. Younossi ZM. J Hepatol. 2019;70:e17–e32. Estes C 
et al. Hepatology. 2018;67:123–133, Estes C et al. J Hepatology. 2018;69:896-904, Alsawat K et al. Saudi J of Gastroenterology 2018, 24:211-219.

120,000

100,000

80,000

60,000

40,000

20,000

0
2015 2019 2024 2027 2030

In
c

id
e

n
t 

c
a

se
s/

d
e

a
th

s

Incident-decompensated cirrhosis Incident HCC Incident liver-related deaths

Incident-decompensated cirrhosis
+168%

+178%

Incident liver-related deaths

+137%

Incident HCC

Health Disparities: Progression is not Uniform

15-20% of NASH Can Progress to Advanced Liver Disease

United States 2015-2030

• T2DM and components of MS associated with mortality

• Stage of fibrosis >2 (or NIT) associated with mortality

• Lean NAFLD may be more aggressive in the West and less 

aggressive in the East



US Health Disparities: Higher Prevalence of NAFLD is Associated 

with Age, Male Gender and Hispanic  
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Younossi ZM, et al. Gut. 2020 Mar;69(3):564-568. 

• 58,731 adults from NHANES (1988-2016)

• HBV and ALD remained stable, HCV 

decreased while NAFLD increased

• Trend analyses showed that only NAFLD 

consistently increased (trend p=0.01). 

• NAFLD was determined by US-FLI in the absence of other LD

• Overall prevalence of NAFLD was 

• 18.7% among late adolescents and young adults (18-24 yrs)

• 24.0% among older young adults (25-30 yrs) 

• Among all age groups, Hispanics had a higher prevalence 

than Whites and Black.

Arshad T, Paik J, Biswas R, Alqahtani S, Henry L, Younossi ZM. Hepatology Communications. 2021.

Predictor Odds ratio (95% CI) p

Study cycle 0.99 (0.96 - 1.02) 0.48

Age, per year 1.015 (1.012 - 1.019) <.0001

Male (ref.: female) 2.34 (2.11 - 2.61) <.0001

Black (ref.: white) 0.30 (0.26 - 0.34) <.0001

Hispanic (ref.: white) 2.71 (2.40 - 3.05) <.0001

Obesity 10.37 (9.52 - 11.31) <.0001

Type 2 diabetes 3.68 (3.23 - 4.19) <.0001

Hypercholesterolemia 2.32 (2.11 - 2.54) <.0001

Hypertension 1.83 (1.63 - 2.06) <.0001

Smoking 0.81 (0.71 - 0.91) 0.0006



US Health Disparities: Progression is not Uniform

Mortality Related to NAFLD is Increasing in the United State

Annual increases in NAFLD-related deaths were 
observed for women (3.0%) and men (1.2%)

Between 2007-2016, annual increase was highest 
for HCC (3.8%), followed by diabetes (2.2%), non-
liver cancer (2.1%), CVD (2.2%), and cirrhosis(1.0%). 

In 2016, more than 40,000
decedents in the U.S. had NAFLD (NVSS)

Age-standardized NAFLD-related Death Rates (2007-2016)

% Distribution of NAFLD-related Deaths, Based 
on Underlying Causes of Death (2016)
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Waitlisted For Liver Transplantation in the U.S 
(2002-2019)

1. Younossi ZM, et al. Clin Gastroenterol Hepatol. 2020;(20)30775-8.

Proportions of LT Candidates Listed for HCC 
(2002-2020)

US Health Disparities: Progression is not Uniform

Liver Transplantation Related to NAFLD is Increasing in the United State
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Associations with Extrahepatic Diseases Atherosclerotic Cardiovascular Disease Score and Mortality in NAFLD

AS-prevalence of sarcopenia in NAFLD vs. No-NAFLD: 16.0% vs. 6.4% 

Paik, J.M. et al.2019. Hepatology communications, 3(11), pp.1459-1471;, Golabi P, Younossi Z, et al. Medicine (Baltimore). 2018;97(13):e0214; Dulai PS, et al. Hepatology. 2017; Younossi ZM, et al. Hepatology. 2011., Younossi ZM, et al. Hepatology. 2015;62(6):1723-1730, Estes C et al. Hepatology. 2018;67:123–133, Younossi ZM, et al. Clin Gastroenterol Hepatol. 2018, Younossi Z et 

al. Clin Gastro and Hep 20111-587, Younossi Z Gut 2020, Paik J, Younossi ZM DDW 2019, Younossi Z AASLD 2019, Golabi, P., Fukui, N., Paik, J., Sayiner, M., Mishra, A. and Younossi, Z.M. Hepatology communications 2019, 3(8), pp.1050-1060., Golabi, P., Gerber, L., Paik, J.M., Deshpande, R., de Avila, L. and Younossi, Z.M JHEP Reports 2020, p.100171.

Health Disparities: Extrahepatic Outcomes of NAFLD

Progression of NAFLD to Non-Hepatic Outcomes May be Affected by 

Factors Associated with Health Disparity



Health Disparities: 

Risk Factors Related to Obesity, Metabolic Syndrome and Nutrition

Jie Li et al. Lancet Gastroenterol Hepatol. May 2019, Zelber-Sagi S et al. Liver Int. 2006;26:856–863; Moghaddasifar I et al. Int J Organ Transplant Med. 2016;7:149; Alswat K et al. Saudi J Gastroenterol. 2018;24:211, 
Ahmed M et alGastroenterol Res. 2017;10(5):271-279, Zhou F et al. Hepatology 2019 Oct;70(4):1119-1133, López-Velázquez JA, Ann Hepatol. 2014 Mar-Apr;13(2):166-78.

Prevalence of NAFLD in Non-Obesein Asia: 11.8%

Prevalence of NAFLD in Obese in Asia: 26.3%

; 

Prevalence of NAFLD in China is 29.2%
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Global Health Disparities:  Regional Differences in 

Incidence, Mortality and DALYs (GBD Data)

Paik J and Younossi Z Hepatology 2020

Trends in Incidence Rates (GBD 2012-2017) Trends in Mortality Rates (GBD 2012-2017) 

Liver Cancer Cirrhosis Liver Cancer Cirrhosis

Burden of Disability Related to NAFLD (2007-2017)

Paik JM, Golabi P, Younossi Y, Srishord M, Mishra A, Younossi ZM. 
Hepatol Commun. 2020 Sep 14;4(12):1769-1780



Health Disparities: Outcomes of NAFLD in Asia and MENA id 

Driven by Metabolic risks, Activity and Nutrition

(GBD 2009-2019)

• Globally in 2019, 168,969 deaths were related to liver 

complications (LC) of which, NAFLD accounted for 8.6% 

of LC deaths from all CLDs. 

• Of the global incident and death cases related to LC-

NAFLD, about half occurred in Asia and MENA, 

• Between 2009 and 2019, the pattern of change for 

incidence rate of LC-NAFLD shows a worsening trend 

(APC >0%) in most Asian (31 out of 34) and MENA 

countries (18 out of 21)

• From 2009 to 2019, regions in Asia and MENA 

experienced a steep rise in DALY rate of LC-NAFLD

• In Asia and MENA, age-standardized DALY rate of LC-

NAFLD was associated dietary and metabolic risks

• In MENA, low physical activity was also a risk

Figure 2. Changes in Death Rate of Liver Complications due to NAFLD from 2009 to 
2019 : Data From Global Burden of Disease

Golabi P, Paik J, AlQahtani S, Younossi Y, Tuncer G, Younossi ZM. APASL. 2020.



Younossi ZM et al. Hepatology. 2016;64:73–84; Argo CK and Caldwell SH. Clin Liver Dis. 2009;13:511–531; Younossi ZM. J Hepatol. 2019;70:531–544. Alkassabany YM, et al. Arab J Gastroenterol. 2014;15(2):76–81, , Song P et al. Int. J. Environ. 
Res. Public Health 2017, 14(5), 465, Adams L et al. J of Gastro and Hep https://doi.org/10.1111/jgh.15009, Younossi ZM, et al. Gut. 2020 Mar;69(3):564-568, Arshad T, Paik J, Biswas R, Alqahtani S, Henry L, Younossi ZM. Hepatology 
Communications. 2021.

Health Disparities: Regional Prevalence Rates According  

Caloric Intake (Diet)

https://doi.org/10.1111/jgh.15009


Health Disparities: Impact of Genetic Predisposition for 

Prevalence and Progression of NAFLD (PNPLA3)

Younossi, Z., Anstee, Q., Marietti, M. et al. Global burden of NAFLD and NASH: trends, predictions, risk factors and prevention. Nat Rev Gastroenterol Hepatol 15, 11–20 (2018). 



• Provider level: Survey (54 and 59 Questions) of 2202 clinicians (HEP, 

GI, ENDO and PCP) from 40 countries

Younossi Z et al Clin Gastro Hepatol. 2021 3:S1542-3565(21)00719-9
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Health Disparities: Awareness and Knowledge Gaps



• Data from 102 countries (86% of the world population), 

on NAFLD policies, guidelines, civil society engagement, 

clinical management, and epidemiology. 

• PI was developed by coding questions into 6 domains 

with responses as high, medium, and low

1) policies, 2) guidelines, 3) civil awareness, 4) 

epidemiology, 5) NAFLD detection, and 6) NAFLD care 

management

• 1/3 of countries (n=32/102) scored 0 on PI

• No country had a NAFLD national or sub-national 

strategy 

• NAFLD was rarely mentioned in the strategies of related 

conditions such as diabetes.

• Only 32 countries had national NAFLD clinical guidelines.

• A comprehensive NAFLD public health response is 

lacking in all countries

Lazarus JV, Mark HE, Villota-Rivas M, Palayew A, Carrieri P, Colombo M, Ekstedt M, Esmat G, George J, Marchesini G, Novak K, Ocama P, Ratziu V, Razavi, Romero-Gómez M, Silva M, 

Spearman CW, Tacke F, Tsochatzis EA, Yilmaz Y, Younossi ZM, Wong VW, Zelber-Sagi S, Cortez-Pinto H, Anstee QM; J Hepatol. 2021 ,Dec 8:S0168-8278(21)02168-1. 

Health Disparities: Where Are We with the Global NAFLD 

Policy and Preparedness Index (PI)?



The Global and Regional Disparities Related to Disease Burden

Summary

• The challenge of the global health disparities for NAFLD/NASH is 

plagued by complex and inter-related factors (proximal, intermediate and 

distal)

• This is further compounded by the complex pathogenic mechanism of 

NASH (multiple hits or pathways), low disease awareness and limited 

therapeutic options

• Potential Solutions: Multi-prong comprehensive approach inclusive of all 

important stakeholders to better understand the disease burden, 

increase disease awareness, create accurate risk stratification 

algorithms with NITs,  develop targeted therapy and produce National 

and Regional Health Policies to deal with NASH as an important non-

communicable chronic  disease


