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CHAPTER 2

Epidemiology of Metabolic Dysfunction-
associated Steatotic (Fatty) Liver Disease

INTRODUCTION

Metabolic dysfunction-associated steatotic (fatty) liver disease (MASLD) is
emerging as one of the most prevalent chronic liver diseases worldwide. Its
increasing prevalence mirrors global trends in obesity, type 2 diabetes mellitus
(T2DM), and metabolic syndrome. This chapter provides a comprehensive
overview of the epidemiology of MASLD, with global and population-specific
prevalence data, key risk factors, and the implications of its growing burden.

GLOBAL PREVALENCE AND TRENDS

Global Burden

The prevalence of MASLD is estimated to be 25-30% of the global population,
based on the metabolic risk-based diagnostic criteria. Recent analyses place the
global prevalence at 32.4%, with significant regional variations driven by obesity,
diabetes, and lifestyle factors. Table 1 outlines the prevalence of MASLD by
region.

Trends Over Time

The global prevalence of MASLD has steadily increased over the past two

decades, closely tied to:

e  Obesity pandemic: Over 650 million adults worldwide are classified as obese,
with obesity rates doubling since 1980. Approximately 70% of individuals with
obesity are estimated to have MASLD.

e Aging populations: Prevalence peaks in individuals aged 50-60 years, re-
flecting the cumulative effects of metabolic dysfunction.

e Urbanization and sedentary lifestyle: Increased sedentary behavior and
high-calorie diets are significant contributors, particularly in developing
countries.
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TABLE 1: Global prevalence of MASLD by region.

Region Prevalence (%) Key contributors

North America 35-40 High obesity and T2DM rates; Hispanic populations
are disproportionately affected due to genetic
factors

Europe 20-30 Variations across Western and Eastern Europe;
Mediterranean diet lowers risk in some regions

Middle East and 35-40 Cultural dietary patterns rich in saturated fats; high

North Africa (MENA) physical inactivity rates

Asia 15-35 Urbanization and economic growth; dietary patterns

rich in carbohydrates and sugars

Sub-Saharan Africa 10-15 Lower obesity rates; increasing prevalence due to
urbanization and Westernization

Oceania 25-30 High rates in indigenous populations due to genetic
susceptibility and socioeconomic factors

[MASLD: metabolic dysfunction-associated steatotic (fatty) liver disease; T2DM: type 2 diabetes mellitus]

Forecasted Growth

Projections indicate a 10-15% increase in prevalence by 2030, driven by rising rates
of obesity, aging populations, and broader recognition of metabolic dysfunction
under the MASLD definition.

POPULATION-SPECIFIC DATA

North America

e Prevalence: 35-40%

e Key features: North America reports the highest prevalence, primarily due to
high obesity (42%) and T2DM rates. Hispanic populations are disproportion-
ately affected due to genetic factors such as PNPLA3 polymorphisms.

Europe

e  Prevalence: 20-30%

e Key features: Western Europe has higher rates than Eastern Europe.
Mediterranean countries benefit from protective effects of the Mediterranean
diet, which reduces liver fat accumulation.

Asia

e Prevalence: 15-35%

e Key features: Urban areas report significantly higher prevalence (30-35%)
compared to rural areas (15-20%). High carbohydrate diets and increasing
metabolic syndrome rates are key drivers.
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Middle East and North Africa

e Prevalence: 35-40%
e Key features: Cultural factors, including diets high in saturated fats and low
physical activity levels, contribute to high prevalence rates.

Sub-Saharan Africa

e Prevalence: 10-15%
e Key features: Lower obesity rates explain lower prevalence, but rapid
urbanization is increasing the burden of metabolic disorders.

Oceania

e Prevalence: 25-30%

e Key features: Indigenous populations have significantly higher prevalence
rates (up to 50%) due to genetic susceptibility and socioeconomic disparities
(Table 2).

ASSOCIATED RISK FACTORS

Metabolic dysfunction-associated steatotic liver disease shares a multifactorial
etiology, with several metabolic, genetic, and lifestyle-related risk factors playing
pivotal roles. Obesity stands out as the most significant contributor, with around
70% of obese individuals estimated to have MASLD. Type 2 diabetes mellitus
(T2DM) is another critical driver, with over half of diabetic individuals showing
hepatic steatosis. Insulin resistance acts as a central pathogenic mechanism,
linking MASLD with dyslipidemia, hypertension, and atherogenesis. Age influ-
ences prevalence, with the disease peaking between 50-60 years, correlating with
accumulated metabolic insults over time. Gender differences are notable, with
men showing higher prevalence, although the gap narrows post-menopause due

TABLE 2: Key risk factors for MASLD.
Rism Impact Details

Obesity Major contributor to MASLD ~70% prevalence in obese individuals

Type 2 diabetes  Strong predictor of MASLD >50% prevalence in diabetic

mellitus populations

Age Higher prevalence in older adults ~ Peaks in the 50-60-year age group

Gender Higher in men; increases in Hormonal changes contribute to risk
postmenopausal women

Genetic Increases susceptibility Variants in PNPLA3, TM6SF2, and

predisposition MBOAT7

Urbanization Contributes to sedentary lifestyles  Particularly impactful in developing
and high-calorie diets countries

[MASLD: metabolic dysfunction-associated steatotic (fatty) liver disease]
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to hormonal shifts. Genetic predisposition, including polymorphisms in genes
such as PNPLA3, TM6SF2, and MBOAT?7, increases susceptibility, particularly
in populations like Hispanics. Urbanization and sedentary lifestyles significantly
contribute, especially in developing nations, due to increased caloric intake and
reduced physical activity. Certain drugs (e.g., corticosteroids, NSAIDs, reverse
transcriptase inhibitors) and alcohol, even at moderate levels, can exacerbate
MASLD when combined with metabolic dysfunction. Rare conditions such as
lysosomal acid lipase deficiency, hypobetalipoproteinemia, and mitochondrial
fatty acid oxidation defects also elevate risk. Collectively, these factors create a
complex interplay that drives the global rise of MASLD and underscores the need
for integrated risk assessment and targeted prevention strategies.

GLOBAL IMPLICATIONS

Healthcare and Economic Burden

e RisingMASLD prevalence is expected to strain healthcare systems, particularly
in managing advanced liver disease, including cirrhosis and hepatocellular
carcinoma (HCC).

e The annual cost of managing MASLD in the United States alone is projected
to exceed $103 billion.

Public Health Priorities

e Early screening and diagnosis: Implementing noninvasive diagnostic tools,
such as FibroScan and FIB-4, to identify at-risk populations.

o Targeted prevention strategies: Focusing on lifestyle interventions to address
obesity and metabolic syndrome.

e Multidisciplinary approach: Coordinating care across hepatology,
endocrinology, and primary care disciplines.

CLINICAL PEARLS

e Metabolic dysfunction-associated steatotic (fatty) liver disease affects nearly
one-third of the global population, making it a critical public health issue.

o  The redefinition of MASLD has improved diagnostic inclusivity, emphasizing
metabolic dysfunction.

e Regional variations in prevalence underscore the need for tailored prevention
strategies.

e Obesity and T2DM are the strongest drivers of MASLD, emphasizing the
importance of addressing metabolic risk factors.

CONCLUSION

Metabolic dysfunction-associated steatotic (fatty) liver disease has become
a global epidemic, driven by the rising prevalence of obesity, T2DM, and
urbanization. Understanding the epidemiology of MASLD is crucial for
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developing targeted public health strategies and improving clinical outcomes.
By focusing on early detection, prevention, and multidisciplinary management,
healthcare systems can mitigate the impact of this growing burden.

SUGGESTED READINGS
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