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ABSTRACT

Metabolic dysfunction-associated steatotic liver disease (MASLD) is quickly emerging as a global public health concern, primar-
ily fueled by the rising consumption of processed and ultraprocessed foods. This global health issue, showing a 50% increase in
prevalence over two decades to 38% of the global population, is now the second most common cause of end-stage liver disease and
liver transplants in Europe and the United States and an emerging driver of hepatocellular carcinoma, particularly in Hispanic
and non-Hispanic White populations. Its prevalence, driven by increasing consumption of ultraprocessed foods, obesity, and
sedentary lifestyles, disproportionately impacts racial and ethnic minorities, exacerbating health disparities. Genetic polymor-
phisms contribute to interindividual and interethnic variations in disease susceptibility. However, genetics alone cannot explain
the disparities; social determinants, food insecurity, and limited access to healthcare also play pivotal roles. MASLD prevalence
is rising fastest among older adults and Hispanic women, particularly in low-income and rural communities. Despite advances

in pharmacologic therapies, access remains inequitable. Lifestyle interventions remain essential. Integrating genetic and epi-
genetic insights into risk stratification and treatment can support precision medicine approaches. A comprehensive MASLD
management framework must include policy reforms to address food deserts, healthcare access, and socioeconomic inequities.
Culturally tailored public health programs and personalized care models are crucial for enhancing outcomes in vulnerable popu-
lations. In this narrative review, we examine the multifaceted contributors to MASLD pathogenesis and disparities, with a focus
on genetic risk, social determinants, dietary patterns, and cancer risk and policy-level interventions to inform more equitable
liver health strategies.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2025 The Author(s). Journal of Gastroenterology and Hepatology published by Journal of Gastroenterology and Hepatology Foundation and John Wiley & Sons
Australia, Ltd.

Journal of Gastroenterology and Hepatology, 2026; 41:573-585 573
https://doi.org/10.1111/jgh.70207


https://doi.org/10.1111/jgh.70207
https://doi.org/10.1111/jgh.70207
mailto:
https://orcid.org/0000-0002-9452-7377
mailto:dr.arunkumar.krishnan@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/

Key Points

« Metabolic dysfunction-associated steatotic liver dis-
ease (MASLD) prevalence has risen by 50% globally in
two decades, now affecting 38% of the world's popula-
tion, and is the second leading cause of end-stage liver
disease and liver transplants.

Racial and ethnic disparities exist; non-Hispanic
White and Hispanic individuals, especially women,
show the highest increases, while non-Hispanic
Black individuals have lower prevalence but worse
outcomes.

Genetic factors, such as the PNPLA3 1148M poly-
morphism, are more prevalent in Hispanic popula-
tions than in non-Hispanic Whites and non-Hispanic
Blacks.

Socioeconomic factors, including food insecurity, are
linked to higher rates of MASLD and advanced liver
fibrosis.

Effective management requires dietary change, equi-
table access, and targeted policy reform.

Integrating genetics and public health approaches can
enhance the prevention and care of MASLD.

1 | Background

The rising incidence of metabolic dysfunction-associated ste-
atotic liver disease (MASLD) should be alarming [1], as it rep-
resents a significant public health emergency, driven in part
by the massive rise in human consumption of processed and
ultraprocessed foods (UPFs) [2]. Diets high in UPF have been
linked to obesity, diabetes, and hyperlipidemia. The change
to MASLD from nonalcoholic fatty liver disease reflects the
large body of literature supporting the role of metabolic dys-
function in the development of chronic liver disease. Given the
increasing occurrence of MASLD, there is an urgent need for
effective interventions to mitigate its complications, including
progression to cirrhosis, liver failure, and hepatocellular car-
cinoma (HCC) [3].

Disparities in MASLD across racial and ethnic groups are
exacerbated by genetic susceptibilities and socioeconomic
inequities that promote nutrition insecurity and associated
high intake of processed and UPF [2]. For example, the prev-
alence of metabolic-associated steatohepatitis (MASH), a se-
vere form of MASLD, varies significantly by ethnicity. MASH
has quickly risen as a leading cause of chronic liver disease
and may progress the way for cirrhosis, liver failure, and HCC
[4, 5]. A recent meta-analysis of 92 studies estimated that the
prevalence of MASLD is 38% of the global population, rep-
resenting a 50% increase compared to two decades ago [3].
MASLD is the second most common cause of end-stage liver
disease and liver transplants in both Europe and the United
States [5]. The rise in MASLD prevalence was observed
across all age groups, but was most pronounced among those
aged 65 and older [6]. Among racial and ethnic populations,
non-Hispanic White individuals experienced the greatest
increase, followed by Hispanic individuals. The trend was es-
pecially notable among Hispanic women, with non-Hispanic

White women showing the subsequent highest increase [3].
Geographic disparities were also evident, with rural popula-
tions experiencing the most significant growth compared to
those in nonmetropolitan regions [3].

Variations in MASLD prevalence across racial and ethnic
groups could be influenced by a combination of factors, in-
cluding genetic susceptibility, socioeconomic factors, lifestyle
behaviors, and dietary habits, particularly among minority
populations [7, 8]. Addressing MASLD demands an inte-
grative approach that spans public health policies, genetic
research, and tailored community-based interventions to op-
timize screening and care delivery for high-risk groups with
particular attention to preventing progression to advanced
liver disease and cancer.

2 | Changing Dietary Landscape and the Rise of
MASLD

Historically, human diets have primarily centered on unpro-
cessed and whole foods rich in fiber, lean proteins, and com-
plex carbohydrates, which support liver health by providing
a balanced intake of macronutrients. Many modern diets are
characterized by high consumption of UPFs rich in processed
sugars, refined carbohydrates, and unhealthy (saturated)
fats—factors that contribute significantly to the pathogenesis
of MASLD [1-3]. Diets high in fructose and trans fats promote
insulin resistance and place significant stress on hepatic lipid
metabolism, leading to fat accumulation and subsequent liver
dysfunction [1].

The liver is particularly vulnerable to fructose, a type of sugar
that is metabolized exclusively in the liver [9, 10]. Excessive
fructose consumption promotes de novo lipogenesis (fat forma-
tion within the liver), initiating the onset of steatosis. Notably,
high-fructose diets are most prevalent among low-income
populations due to the affordability of sugar-sweetened bev-
erages and fast foods, underscoring the role of socioeconomic
factors in MASLD risk [11]. Additionally, diets high in UPF
promote insulin resistance, lipid accumulation in liver cells,
and chronic inflammation, creating an environment condu-
cive to liver damage. The prevalence of UPFs has been associ-
ated with the rise of chronic diseases, including MASLD and
MASH [12].

3 | MASLD and Genetic Polymorphisms

Genetic, epigenetic, and socioeconomic factors appear to in-
crease vulnerability among certain racial and ethnic groups. A
systematic review found that the prevalence of MASH among
US Hispanic adults is approximately 61%, significantly higher
than in non-Hispanic adults, with a relative risk of 1.42 (95% CI,
1.04-1.93) [13-15]. National Health and Nutrition Examination
Survey data indicate a significant increase in the prevalence of
MASLD among Mexican Americans [16]. This highlights sig-
nificant differences observed in the Hispanic population living
in the United States, according to their country of origin [17].
In addition, Hispanics could exhibit a higher risk of MASH [8].
In contrast, non-Hispanic Black individuals appear to have a
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lower prevalence of MASLD. Furthermore, non-Hispanic Black
individuals exhibit a unique metabolic phenotype that offers
protection against hepatic steatosis, even when faced with sim-
ilar metabolic risk factors [3]. However, once disease is estab-
lished, non-Hispanic Black patients experience the highest rates
of overall and non-liver-related mortality, highlighting critical
disparities in disease outcomes across ethnic groups.

Genome-Wide Association Studies have identified significant
genetic variants associated with MASLD [18]. Table 1 outlines
the major genetic variants associated with MASLD risk and
their prevalence across various populations. Genetic suscep-
tibility plays a key role in MASLD pathogenesis, with certain
variants disproportionately affecting specific populations. For
example, the PNPLA3 I148M polymorphism is associated with
increased liver fat content and a higher likelihood of developing
MASH [19]. This variant is highly prevalent among Hispanic in-
dividuals, with ~50% carriers, compared to 23% of non-Hispanic
Whites and 17% of non-Hispanic Blacks [20]. Non-Hispanic
Black, Hispanic, and Indigenous populations experience dis-
proportionately high rates of MASLD and face more significant
risks of liver-related complications, including increased risk of
HCC development [21]. The frequency of this polymorphism is
high in Hispanics of Mexican, Central, and South American de-
scent, while those of Afro-Caribbean or European background
show lower prevalence rates [22]. In addition to the PNPLA3
variant, other genetic polymorphisms, such as TM6SF2 and
MBOAT?7, contribute to individual differences in MASLD sus-
ceptibility [23-25].

Non-Hispanic Black individuals exhibit lower rates of MASLD,
which may be attributed to certain genetic factors that provide
protective benefits despite a higher incidence of insulin resis-
tance and metabolic syndrome, but tend to have worse outcomes
once the disease is established [26]. In addition, Non-Hispanic
Black patients with MASLD experience the highest rates of
overall and non-liver-related mortality, followed by Hispanic
patients, whereas Asian patients tend to have the lowest risk of
adverse outcomes when compared to White patients [23]. Asian
populations, particularly those of South Asian and East Asian
descent, also demonstrate unique MASLD patterns, with dis-
ease development at lower BMI thresholds compared to other
ethnic groups [23]. These patterns highlight the intricate interac-
tion between genetic predisposition, environmental influences,
and social determinants of health in shaping MASLD-related
outcomes, including cancer risk (Figure 1). Studies have high-
lighted the importance of these genetic determinants in disease
progression and their potential for developing risk-stratification
tools [27-29]. Additionally, these findings highlight the impor-
tance of utilizing precision medicine in managing MASLD [30].

4 | Interaction of Genetics, Social Determinants,
and Epigenetics

While genetics plays a crucial role, genetic variance does not ac-
count for the striking disparities observed in MASLD. Ethnic
minorities consistently experience compounded risks due to
social determinants of health, such as limited healthcare ac-
cess and food and nutrition insecurity. Non-Hispanic Black and
Hispanic communities face nutrition insecurity due to the lower

cost and more access to UPF relative to more affluent communi-
ties in the United States [31].

Outcomes related to MASLD significantly differed between
food-secure and food-insecure populations. Food insecurity
has been linked to a higher prevalence of MASLD, along with
poorer liver-related health outcomes. Individuals experiencing
food insecurity are at an increased risk of developing MASLD
and advanced fibrosis compared to those who are not food in-
secure. Food insecurity refers to having restricted or uncertain
access to nutritionally adequate and safe food or facing chal-
lenges in obtaining food through socially acceptable means [32].
A study by Tamargo et al. observed a correlation between food
insecurity and liver fibrosis among low-income, middle-aged
adults [33]. In models adjusted for demographic, socioeconomic,
and behavioral health factors, food insecurity was significantly
associated with an increased likelihood of several health con-
ditions. Individuals experiencing food insecurity had higher
odds of advanced liver fibrosis (AOR, 2.20; 95% CI, 1.27-3.82),
obesity (AOR, 1.32; 95% CI, 1.06-1.66), and diabetes (AOR, 1.41;
95% CI, 0.999-1.982; p=0.05) when compared to those living in
food-secure households [34]. Similarly, food insecurity was as-
sociated with increased all-cause mortality rates in adults with
advanced fibrosis [35]. Food insecurity can initiate a complex
cycle involving inadequate nutrition and compensatory over-
consumption of low-quality foods, thereby elevating metabolic
risk. Additionally, it contributes to heightened household stress,
compels individuals to choose between purchasing food and
obtaining medical care, raises the likelihood of not adhering to
prescribed medications, and impairs effective management of
chronic diseases, all of which are critical pathways that contrib-
ute to poorer metabolic and long-term health outcomes [36, 37].

Epigenetic modifications resulting from chronic exposure to
adverse environmental factors, such as poor diet, sedentary
lifestyle, and persistent psychosocial stress, may alter gene ex-
pression and influence disease susceptibility [38]. Addressing
these disparities necessitates implementing targeted prevention
programs. Engaging communities, particularly high-risk pop-
ulations such as Hispanics and non-Hispanic Black, is import-
ant to improving prevention and early intervention strategies.
These initiatives should incorporate culturally appropriate ed-
ucation, improved access to nutritious food, and tailored health
interventions.

Integrating genetic and epigenetic research into clinical and
public health strategies is crucial for enhancing the preven-
tion and management of MASLD. For example, incorporating
genetic risk assessments into routine screenings for high-risk
groups can foster personalized prevention approaches [39-41].
Public health policies need to address the inequities in food ac-
cess and healthcare availability, as these factors significantly
impact MASLD outcomes [42].

In addition, clinical guidelines could incorporate genetic and
epigenetic information to enhance patient risk stratification and
inform interventions such as dietary modifications, pharmaco-
therapy, and monitoring for liver complications. Policymakers
should consider these insights when pursuing broader health-
care reforms intended to diminish racial and ethnic disparities
in MASLD prevalence and outcomes.
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Genetics/ R ~ Life Style Healthcare  Socioeconomic Environmental
Epigenetics Gut Microbiome (Diet/Exercise/Stress)  Access Status Exposure
1 ] ] l | I
Driving Factors for Progression
Food Metabolic
Insecurity Dysfunction
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Healthy liver Simple steatosis MASH Cirrhosis HCC
Disease Pathogensis
FIGURE 1 | Integrated model highlighting the multifactorial contributors in MASLD progression and associated cancer risk. The infographic

illustrates how various factors, including epigenetics, genetics, environmental exposures, socioeconomic conditions, healthcare access, and lifestyle

patterns, converge to influence the pathogenesis of MASLD, steatohepatitis (MASH), cirrhosis, and hepatocellular carcinoma (HCC).

5 | Health Disparities in MASLD Prevalence and
Access to Care

The socioeconomic landscape further intensifies MASLD dis-
parities. Reducing MASLD and liver cancer disparities neces-
sitates multifaceted approaches that extend beyond individual
dietary changes. Low-income communities face restricted ac-
cess to fresh produce and healthier food options, especially
in areas known as “food deserts,” a term used to describe
neighborhoods where residents have limited access to afford-
able and nutritious food, typically due to the absence of gro-
cery stores and the predominance of convenience stores and
fast-food outlets [43]. This food insecurity leads to reliance on
low-cost, high-calorie processed foods, which exacerbate in-
sulin resistance and liver steatosis [44]. Given that 20%-25%
of urban neighborhoods in the United States qualify as food
deserts, this lack of access is a critical barrier to MASLD pre-

vention [45].

healthcare disparities, leading to an alarming rise in liver cancer
cases, particularly among Hispanic and Indigenous populations
in the United States [12]. This trend underscores the urgency for
targeted public health interventions and policy-driven solutions
to address these disparities. Minority populations and individ-
uals in lower socioeconomic strata are less likely to undergo
early screening and diagnosis, often presenting with advanced
MASLD and related comorbidities, such as type 2 diabetes and
cardiovascular disease [47]. This inequity necessitates a public
health approach prioritizing early screening, community health
programs, and affordable access to therapeutic options, particu-
larly for underserved populations. Table 2 provides an overview
of recommended MASLD interventions and the significant bar-
riers limiting their impact. Public health campaigns promoting
liver health and routine screenings for MASLD among high-
risk groups could also play a pivotal role in early detection, pre-
venting the escalation of MASLD to advanced liver disease and
cancer.

Comprehensive policy reform is required to address these sys-
temic barriers. This includes eliminating food deserts through
incentivizing grocery stores in underserved areas, expanding
the Supplemental Nutrition Assistance Program benefits for
nutritious foods, implementing sugar taxes to reduce consump-
tion of processed foods, improving healthcare infrastructure in
low-income communities, and ensuring insurance coverage for
preventive services and pharmacological treatments. Table 3
provides a detailed framework of these policy recommendations.

6 | MASLD Management: A Holistic Approach to
Liver Health

Effectively managing MASLD requires a multifaceted ap-
proach that addresses diet, exercise, and access to healthcare.
A diet rich in natural, unprocessed foods can dramatically
reduce the burden on the liver. Reducing the consumption
of processed sugars, refined carbohydrates, and unhealthy
fats not only prevents the accumulation of fat in the liver but
also reduces the inflammation that drives the progression to
fibrosis, cirrhosis, and eventually cancer. Encouraging regu-
lar physical activity is equally important, as it improves in-
sulin sensitivity and helps maintain a healthy weight, both

Moreover, communities disproportionately affected by MASLD
are less likely to access advanced diagnostic tools and treat-
ments [46]. In recent years, MASLD and MASH have become in-
creasingly prevalent in communities facing socioeconomic and
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of which are crucial for reducing liver fat and preventing the
progression of MASLD [48-50]. Moreover, epigenetic mecha-
nisms, shaped by diet and socioeconomic influences, repre-
sent another crucial yet underexplored area that could provide
further insights into MASLD susceptibility and progression,
particularly among populations at risk.

However, access to healthy foods and opportunities for physi-
cal activity is not evenly distributed. Fresh produce and whole
foods are either too expensive or unavailable in many under-
served communities. Public health initiatives must focus on
eliminating food deserts and ensuring that all populations
have access to affordable, nutritious food. Without such ef-
forts, marginalized groups will continue to experience worse
outcomes, including higher rates of progression to cirrhosis
and HCC.

7 | Management Strategies: Diet, Exercise, and
Access to Healthy Food

Modern diets also compromise the liver's role in detoxification.
One might argue that the liver, with its remarkable regenerative
capacity, should be able to cope with these dietary challenges.
Communities with limited access to clean water and environ-
ments with high pollution levels face an added burden of en-
vironmental toxins, further straining liver function. However,
the chronic nature of modern dietary habits means that the
liver rarely gets a break. The continuous onslaught of unhealthy
foods creates a persistent metabolic overload, preventing the
liver from repairing itself effectively. Over time, this leads to in-
flammation, fibrosis, and, eventually, cirrhosis or liver failure.
This situation is more severe in communities with limited ac-
cess to healthcare, where early diagnosis and treatment of liver
conditions are less likely.

Healthcare access barriers further amplify these disparities,
making it difficult for minority populations to receive early
diagnosis and intervention that could slow disease progres-
sion. Cultural differences, along with historical mistrust in the
healthcare system, may prevent individuals from seeking early
medical care, which is crucial in managing liver disease. Public
health initiatives must prioritize educating individuals about the
importance of liver health and the impact of modern diets, with
a particular focus on underserved communities.

Socioeconomic factors, including the prevalence of food des-
erts in urban and underserved areas, also contribute to higher
MASLD rates among racial and ethnic minorities. Limited ac-
cess to fresh, affordable, and nutritious food options in these
communities often leads to a reliance on processed and sugary
foods. These dietary patterns increase the risk of metabolic dis-
orders, such as MASLD, by providing excessive calories with
minimal nutritional value. Hence, policies promoting access to
healthy foods and discouraging the consumption of processed,
sugary, and fatty foods are essential. Encouragingly, there is a
growing awareness of the importance of liver health, and many
are beginning to make dietary changes that support liver func-
tion. As such, there is a need for culturally informed healthcare
approaches that recognize and mitigate these barriers to equita-
ble liver disease prevention and treatment.

Addressing MASLD, we must fundamentally change our ap-
proach to diet and lifestyle. Shifting to a diet rich in natural, unpro-
cessed foods can significantly reduce the burden on the liver [50].
Effective management requires addressing structural barriers in
low-income and minority communities where food access is lim-
ited and healthcare utilization is fragmented. Policy-level interven-
tions must ensure equitable access to healthy foods, safe spaces for
physical activity, and comprehensive preventive care [51].

8 | Pharmacological and Nonpharmacological
Interventions

Pharmacologic therapies, including a glucagon-like peptide-1
receptor agonist (GLP-1RA), such as semaglutide and resmeti-
rom (a thyroid hormone receptor beta-selective agonist), have
shown promise in reducing liver fat and improving metabolic
outcomes; however, they remain cost-prohibitive and inacces-
sible to those who need them most [52, 53]. However, access
to these treatments remains highly inequitable due to multi-
ple barriers that disproportionately affect vulnerable popu-
lations. A recent study highlighted significant disparities in
access to GLP-1RA medications, with socioeconomic status
and insurance coverage serving as major barriers [54]. Cost-
effectiveness studies have demonstrated the potential long-
term benefits of various therapies for managing conditions
like MASLD [55, 56]. However, the high upfront costs of these
treatments pose a significant barrier for patients and health-
care systems [28].

Specific barriers include:

« Cost barriers: High out-of-pocket expenses for low-income
populations without adequate insurance coverage

» Insurance restrictions: Many insurance plans, including
Medicaid in several states, do not cover these medications
or impose prior authorization requirements that delay
access.

« Racial and ethnic disparities: Minority populations with
limited insurance coverage face disproportionate barriers
to accessing novel therapies.

« Geographic inequities: Patients in underserved rural and
urban areas have reduced access to specialty care providers
who prescribe these medications.

Improving access to these medications through policy initia-
tives, insurance reforms, and government-funded programs
could greatly enhance outcomes for marginalized populations
affected by MASLD. Additionally, current trends in insurance
coverage underscore the need for broader inclusion of these
therapies, as many insurance plans either do not cover them or
impose high out-of-pocket expenses, thereby further restrict-
ing access for patients in need [57]. Policy advocacy is urgently
needed to ensure equitable access to pharmacological interven-
tions that can prevent progression to cirrhosis and HCC in high-
risk populations.

Lifestyle interventions remain the cornerstone of MASLD man-
agement [58, 59]. Studies have shown that dietary changes (such
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as decreasing the consumption of beverages high in fructose,
refined carbohydrates, and trans fats) can effectively reverse
hepatic steatosis and enhance liver function [51]. Many patients
face systemic barriers to making these lifestyle changes, partic-
ularly in communities where structural issues limit access to
nutritious food and safe spaces for exercise.

9 | Outcomes: The Broader Implications of
MASLD

Due to the significant prevalence of obesity and metabolic dys-
function, the incidence of MASLD-related HCC is rising rap-
idly, emerging as a major public health concern. As MASLD
progresses from steatosis to fibrosis and cirrhosis, chronic liver
inflammation caused by fat accumulation sets the stage for cel-
lular mutations and HCC development.

Notably, MASH occurs in a subset of MASLD patients, and
HCC can develop even in the absence of cirrhosis, complicating
screening and surveillance strategies. Screening programs de-
veloped primarily based on viral etiologies (hepatitis C virus and
hepatitis B virus) of HCC need optimization, as the radiographic
features of MASLD can reduce the sensitivity of ultrasound-
based surveillance [60].

Ethnic disparities in HCC development are particularly pro-
nounced in MASLD populations. Hispanic individuals, espe-
cially those carrying the PNPLA3 1148M variant, face a twofold
increased risk of HCC compared to noncarriers. Indigenous
populations also experience disproportionately high rates of
MASLD-related HCC. These disparities underscore the urgent
need for ethnic-specific risk stratification and tailored screen-
ing programs. Additionally, there appear to be variations in the
efficacy of current anticancer therapeutics for HCC based on the
underlying etiology (e.g., HCV-HCC vs. nonviral HCC) [61]. As
such, dedicated research specific to MASLD-HCC and MASH-
HCC is urgently needed to:

+ Optimize screening strategies for noncirrhotic MASLD pa-
tients at high risk.

« Develop biomarkers specific to MASLD-related HCC for
early detection.

« Evaluate treatment efficacy of systemic therapies in
MASLD-HCC populations.

» Address disparities in HCC incidence, screening access,
and treatment outcomes across racial and ethnic groups.

Beyond the liver, MASLD is closely linked to other severe co-
morbidities, including insulin resistance, type 2 diabetes,
cardiovascular diseases, and kidney disease [62]. These comor-
bidities disproportionately affect racial-ethnic minorities, who
often face barriers to preventive care and early diagnosis. In
addition, the liver's compromised ability to detoxify harmful
substances exacerbates systemic health problems, from fatigue
and digestive issues to more severe conditions such as cancer.
Socioeconomic factors and limited access to healthcare further
compound these issues, leaving marginalized communities with
fewer opportunities for early intervention and management.

10 | Care Delivery and Fragmentation: The Urgent
Need for a Comprehensive Approach

Without a comprehensive approach to MASLD care, the man-
agement of this disease will become increasingly fragmented.
Geolocation, physician availability, comorbidities, socioeco-
nomic status, race and ethnicity, and food insecurity all influ-
ence care delivery today. In many cases, an individual's access
to MASLD management depends on their location, healthcare
provider, and insurance coverage. This unequal distribution of
care risks leaving the most vulnerable populations behind.

To prevent this fragmentation, we must develop a more cohesive
care delivery paradigm that addresses these disparities head-on.
A one-size-fits-all approach will not work. Instead, care must
be tailored to account for the unique challenges different com-
munities face, which means expanding access to healthcare,
reducing barriers to advanced pharmacological treatments like
GLP-1 agonists, and ensuring that all populations have access to
affordable, healthy food options.

11 | Policy Interventions: The Foundation for
Tackling MASLD

Modern dietary habits play a significant role in the increasing
prevalence of MASLD. Examining the historical policy deci-
sions that have influenced today's food environment is key to
understanding the current situation. In recent decades, agri-
cultural policies have favored the mass production of corn and
soy, key ingredients in many processed foods high in fructose
and unhealthy fats. Subsidies for these crops have led to the
widespread availability of inexpensive, calorie-dense processed
foods. At the same time, healthier options, such as fresh fruits,
vegetables, and lean proteins, have become relatively more ex-
pensive. Table 3 presents policy recommendations to shape the
future of MASLD care

Research has identified significant disparities in the preva-
lence and management of MASLD. According to the clinical
care pathway presented by Kanwal et al. [63], people in under-
served communities, especially those with low socioeconomic
status, are less likely to receive timely medical interventions
and are more susceptible to reaching advanced stages of
MASLD, which is mainly due to delayed diagnoses and lim-
ited healthcare access. In addition, Petroni et al. emphasized
the importance of lifestyle interventions, such as dietary mod-
ifications and exercise, in managing MASLD [64]. However,
systemic barriers, such as food insecurity and insufficient safe
spaces for physical activity, often hinder these efforts in low-
income areas.

A recent study proposed customized healthcare models for
individuals with MASLD, underscoring the need for person-
alized care that addresses the specific needs of disadvantaged
populations [65]. Without coordinated reforms, healthcare
access may remain fragmented, leading to varying health
outcomes that depend on geographic location and social de-
terminants of health. The American Diabetes Association has
asserted that socioeconomic status and access to quality care
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TABLE 3 | Policy recommendations for shaping the future of MASLD care.

Policy area Recommendation

Details/rationale

Food security Eliminate food deserts

Expand and improve food access
programs to provide nutritious foods

Healthcare access Expand access to preventive services

Reduce sugar/processed
food consumption

Expand preventive services, ensure
equitable access to treatments

Public health education Promote liver health awareness

Engage schools, workplaces,
and communities

Invest in community-based education

Leverage outreach platforms

Health equity and disparities Address racial and ethnic disparities,
consider genetic risk factors

Develop culturally sensitive
campaigns (engage policymakers,
healthcare providers, and
community leaders)

By fostering access to diverse and nutritious food
sources, policies can directly address the social
determinants of health that contribute to MASLD.

Incentivizing grocery stores in underserved areas
and supporting community gardens directly
combat the dietary roots of MASLD by increasing
the availability of fresh, healthy foods.

Prevents financial barriers from hindering
patient care and ensures all individuals have the
opportunity to benefit from new therapies.

Proven strategies, such as sugar taxes and
clear food labeling, can influence consumer
choices, leading to healthier dietary habits
and a lower prevalence of MASLD.
Sugar taxes, improved food labeling, and public
health campaigns on healthy eating. Taxes
on sugar-sweetened beverages can reduce
sales and consumption of these products.

Subsidized diagnostics, telemedicine, and insurance
coverage for pharmacological interventions

Educating the public about the link between diet
and liver health empowers individuals to make
informed choices that help prevent MASLD

Creates widespread opportunities to foster
healthy eating and exercise habits from an
early age and throughout adulthood

Tailoring educational initiatives to high-
risk populations ensures that information
is culturally sensitive and effectively
reaches those who need it most.

Utilizing mobile health clinics, subsidized
diagnostic services, and telemedicine can
overcome barriers to healthcare access,
facilitating early detection and intervention,
especially in remote or underserved areas.

Acknowledging genetic factors (e.g., lower MASH
cirrhosis susceptibility in non-Hispanic Black

individuals) is vital for personalized care strategies.

This ensures all populations receive care tailored
to their unique biological and social needs,
preventing fragmented and unequal outcomes.

Cross-sector partnerships to develop
targeted interventions
Collaboration among policymakers, healthcare
providers, and community leaders is crucial
for designing campaigns that resonate with
diverse populations, thereby ensuring effective
message delivery and engagement.
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are crucial in preventing and managing MASLD, as well as
its associated comorbidities, including type 2 diabetes and
cardiovascular disease [66]. Without targeted policy inter-
ventions to address these challenges, MASLD rates are likely
to continue increasing, particularly among vulnerable popu-
lations. Table 3 outlines key policy priorities for shaping the
future of MASLD care, providing an actionable summary of
these recommendations.

12 | Conclusion: The Path Forward

The rising occurrence of MASLD presents a major public health
concern, primarily driven by modern dietary practices and exac-
erbated by socioeconomic and racial-ethnic inequalities, which
highlights the pressing necessity for a comprehensive strategy
for liver health that considers genetic, dietary, and economic el-
ements, as well as cancer prevention strategies.

Addressing this issue requires thorough policy interventions.
These efforts are expected to improve food security, increase
access to healthcare, and reduce treatment disparities. Public
health systems must adopt policies that promote healthier diets,
enhance food access, and ensure equitable healthcare for vul-
nerable populations.

A coordinated care delivery model that accounts for geolocation,
race and ethnicity, socioeconomic status, and food insecurity is
crucial for delivering equitable and effective care to individuals
with MASLD. By emphasizing liver health through better diet,
exercise, and access to advanced therapeutic options, we can
prevent the progression of MASLD to more severe outcomes,
including nonliver cancer, cirrhosis, liver failure, and HCC, and
enhance overall health outcomes, particularly in high-risk eth-
nic populations.

To mitigate the impact of MASLD and promote liver health
for future generations, prioritizing prevention and addressing
systemic health disparities is crucial. Policymakers should in-
troduce supportive measures, clinicians should emphasize the
importance of early detection and comprehensive care, and re-
searchers should continue to investigate innovative approaches
to MASLD, including ethnic-specific risk stratification, novel
biomarkers for HCC detection in noncirrhotic MASLD, and
evaluation of treatment efficacy across diverse populations.
Collectively, these initiatives can lead to significant progress to-
ward a healthier future for all communities, with reduced can-
cer burden and improved health equity.

Notably, food insecurity, driven by financial hardship and
chronic stress, has emerged as a key independent contributor to
metabolic dysfunction, including obesity, diabetes, and hyper-
tension. Food insecurity functions as a root social determinant
that operates through multiple pathways: (1) directly through
stress-induced hormonal changes affecting metabolism, (2)
indirectly through poor diet quality and compensatory over-
consumption of low-cost processed foods, (3) via healthcare
trade-offs where individuals choose between food and medical
care, and (4) through medication nonadherence due to resource
constraints. These cardiometabolic risk factors are strongly
linked to hepatic fat accumulation and fibrosis. Research

demonstrates that food insecurity is independently associated
with MASLD and advanced fibrosis, even after adjusting for diet
quality and lifestyle factors, justifying its central positioning in
the model alongside metabolic dysfunction as a fundamental
driver rather than a mere lifestyle consequence.
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