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A B S T R A C T

Introduction and Objectives: Metabolic dysfunction−associated steatotic liver disease (MASLD) is the most

common chronic liver disease but remains widely under-recognized in primary care. The 2023 shift from

“nonalcoholic fatty liver disease” to MASLD emphasized metabolic dysfunction as a driver of disease but

introduced new communication and educational challenges for primary care providers (PCPs). We aimed to

assess PCPs’ awareness, risk assessment, and management practices related to MASLD in the four most popu-

lous U.S. cities.

Materials and Methods: A cross-sectional online survey was conducted from 5 to 13 September 2024 among

800 primary care providers (PCPs; n = 200 per city) in New York City, Los Angeles, Chicago, and Houston. Par-

ticipants included physicians, physician assistants, nurse practitioners, and other primary care professionals.

The survey assessed awareness of “MASLD” and “fatty liver disease”, risk assessment practices for high-risk

groups, patient discussions, management strategies, and the use of patient-reported outcomes (PROs).

Descriptive statistics characterized sample responses, and logistic regression models identified correlates of

awareness.

Results: Overall, 54.7% of PCPs reported awareness of MASLD and 86.6% were aware of fatty liver disease.

Awareness of MASLD was highest among physicians (81.3%) and hospital-based practitioners (odds ratio
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[OR] = 2.02, 95% confidence interval [CI] 1.02−4.02) and lowest among nurse practitioners (OR = 0.21, 95% CI

0.09−0.49). Awareness of fatty liver disease increased with provider age (OR = 1.04, 95% CI 1.00−1.08). Life-

style modification was the most recommended management approach (41.3−65.5%), while referral rates to

specialists and PRO use varied substantially across cities, and 48.5% were aware of the FIB-4 Index.

Conclusions: Only half of PCPs recognized the term MASLD, highlighting gaps in awareness and clinical prac-

tice following the mid-2023 terminology change. Targeted educational initiatives and standardized imple-

mentation of MASLD guidelines in primary care are needed to improve timely detection and management of

this highly prevalent condition.

© 2026 Fundación Clínica Médica Sur, A.C. Published by Elsevier España, S.L.U. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

1. Introduction

Metabolic dysfunction-associated steatotic liver disease (MASLD),

formerly known as non-alcoholic fatty liver disease (NAFLD) [1], is

the most common chronic liver disease, affecting an estimated 32.4%

(95% CI 29.9−34.9) of the global population, with great variation

among countries [2]. Despite its strong association with obesity, type

2 diabetes (T2D), and other metabolic conditions and risk factors,

MASLD remains widely underdiagnosed and undertreated [3]. A key

challenge in addressing MASLD is the low level of awareness among

healthcare providers, particularly primary care providers (PCPs), who

are often the first point of contact for many patients at risk or living

with undiagnosed disease.

Given the growing burden of MASLD and the potential progres-

sion to complications such as cirrhosis and hepatocellular carcinoma,

PCPs play a critical role in early identification and intervention [4].

However, existing research on PCPs’ knowledge, screening behaviors,

and treatment approaches for MASLD remains limited. Communica-

tion gaps, including low disease awareness, inconsistent discussions

of risk with patients, and disparate use of patient-reported outcomes,

can weaken early detection efforts and impact clinical management

[5,6]. Measuring these domains helps illuminate where primary care

interactions fall short in addressing MASLD. Understanding the

extent to which PCPs recognize MASLD risk factors, incorporate liver

disease assessments into routine care, and implement evidence-

based management strategies is essential for improving early detec-

tion and patient outcomes.

This study evaluates PCPs’ awareness, risk assessment practices,

and management strategies in the four most populous cities in the U.

S.—New York City (NYC), Los Angeles (LA), Chicago and Houston,

respectively [7]—to identify gaps in clinical practice and to inform

targeted interventions aimed at enhancing MASLD treatment and

care.

2. Materials and Methods

As a part of the Global Think-tank on Steatotic Liver Disease’s

MASH Cities initiative, a survey was conducted from 5 to 13 Septem-

ber 2024 among 800 randomly selected PCPs (n = 200 per city) via

online panels provided by Consensus Strategies, USA [8]. Participants

were recruited via river sampling (recruitment through online activ-

ity), telephone recruitment, direct mail invitations, and opt-in

options with characteristics by city reported in Table 1. The question-

naire covered five areas: (1) awareness of MASLD and fatty liver dis-

ease, (2) routine assessment practices for MASLD risk, (3) discussion

of MASLD with at-risk patients, (4) management approaches, includ-

ing lifestyle recommendations, pharmacotherapy, specialist referrals,

and awareness of the fibrosis-4 (FIB-4) index, and (5) the use of

patient-reported outcome (PRO) measures. Methodological details,

including recruitment and questionnaire, are published elsewhere

[9].

Descriptive statistics summarize sample demographic character-

istics. Frequency distributions and percentages estimate awareness

of MASLD and fatty liver disease, assessment practices, discussion

with patients, and management approaches. Chi-square tests evalu-

ate differences between groups. Regression analysis assessed aware-

ness of the terms MASLD and fatty liver disease each with gender,

age, professional role, practice type, and years in practice.

2.1. IRB approval

The Emerson College (USA) Institutional Review Board approved

this study in August 2024 (protocol 25−003-F-E-8/21). Written,

informed consent was obtained from all participants prior to enroll-

ment.

3. Results

Among surveyed PCPs, 54.7% reported awareness of MASLD, while

86.6% were aware of fatty liver disease (Table 2). Physicians reported

the highest levels of awareness—91.5% for fatty liver disease and

Table 1

Participant characteristics by city.

Chicago New York Los Angeles Houston

Gender

Man 85 (42.3%) 91 (45.7%) 87 (43.7%) 86 (43.0%)

Woman 112 (56.2%) 104 (52.2%) 111 (55.5%) 114 (57.0%)

Other/Prefer not to

say

3 (1.50%) 4 (2.1%) 1 (0.08%) 0 (0.0%)

Age Group

18−29 53 (26.5%) 53 (26.4%) 65 (32.7%) 58 (29.2%)

30−39 53 (26.7%) 45 (22.5%) 61 (30.6%) 54 (27.1%)

40−49 41 (20.4%) 36 (18.1%) 47 (23.5%) 21 (10.5%)

50−59 21 (10.3%) 24 (11.9%) 15 (7.6%) 33 (16.4%)

60+ 32 (16.1%) 42 (21.1%) 11 (5.5%) 34 (16.8%)

Ethnicity

Hispanic or Latino of

any race

53 (26.4%) 84 (41.9%) 71 (35.7%) 47 (23.3%)

White or Caucasian 63 (31.6%) 39 (19.6%) 73 (36.6%) 67 (33.3%)

Black or African

American

48 (24.2%) 51 (25.5%) 15 (7.4%) 44 (21.8%)

Asian 26 (12.9%) 22 (11.0%) 38 (19.2%) 36 (18.1%)

Other or multiple

races

10 (5.0%) 4 (2.0%) 2 (1.0%) 7 (3.4%)

Years in Practice

0−2 66 (32.9%) 64 (32.1%) 68 (33.9%) 62 (31.2%)

3−6 51 (25.7%) 53 (26.3%) 51 (25.6%) 48 (24.1%)

7−11 36 (17.9%) 18 (9.2%) 47 (23.3%) 28 (13.8%)

12−19 27 (13.4%) 23 (11.6%) 20 (9.8%) 18 (9.11%)

20+ 20 (10.1%) 42 (20.9%) 15 (7.5%) 44 (21.8%)

Practice Type

Solo Private Practice 31 (15.5%) 43 (21.6%) 35 (17.3%) 41 (20.6%)

Hospital-Based 107 (53.6%) 93 (46.4%) 81 (40.6%) 93 (46.4%)

Federally-Qualified

Health Center

(FQHC)

13 (6.6%) 8 (4.1%) 20 (10.0%) 13 (6.3%)

Other Community

Clinic

11 (5.6%) 19 (9.7%) 20 (9.9%) 27 (13.4%)

Other 38 (18.8%) 36 (18.2%) 44 (22.2%) 27 (13.3%)

Caption: Percentages are weighted from N = 200 per city. Group Ns are calculated

as percentage*200.
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81.3% for MASLD—compared to physician assistants, nurse practi-

tioners, and other healthcare professionals.

Routine MASLD risk assessment among high-risk patient groups

varied by city: 66% of PCPs in Houston (highest) reported assessing

patients with diabetes compared to 56.3% in LA (lowest), and 47.9%

of PCPs in NYC assessed patients who report low levels of physical

activity (Supplementary Table S1). Similarly, discussions about

MASLD risk in patients with diabetes also varied: 64.9% of PCPs in

Chicago and 52.7% in LA reported having these conversations (Sup-

plementary Table S2).

In terms of MASLD management, recommended lifestyle modifi-

cation ranged from 62.7% (highest) of PCPs in LA to 41.3 % (lowest) in

Chicago, 57.6 % (highest) of PCPs in Chicago and 43.4% (lowest) in LA

recommended pharmacotherapy, and specialist referrals were

reported by 42.5% (highest) of PCPs in NYC and 28.6 % (lowest) in Chi-

cago (Supplementary Table S3). Awareness of the FIB-4 index was

limited, with fewer than half of PCPs overall (48.5%) reporting having

heard of the test; awareness varied by city, ranging from 36.7% in

Houston to 55.6% in Los Angeles (Supplementary Table S4).

The use of PROs also varied across cities: 67.1% (highest) of PCPs in

LA and NYC reported using symptom severity scales compared to

48.4 % in Houston (lowest); 64.2% (highest) in LA (health-related)

quality of life tools compared to 42.1% (lowest) in Chicago; and 25.5%

(highest) of PCPs in Houston and 8.1% (lowest) in LA reporting no use

of PROs (Supplementary Table S5).

The logistic regression results indicate that hospital-based practi-

tioners are more likely to be aware of the term MASLD compared to

those in solo private practice (OR = 2.02, 95% CI: 1.02−4.02, p = 0.05)

(Supplementary Table S6). Nurse practitioners (OR = 0.21, 95% CI:

0.09−0.49, p = 0.00) and other non-physician professionals

(OR = 0.18, 95% CI: 0.09−0.36, p = 0.00) have lower odds of being

aware of MASLD compared to physicians. No significant associations

held for professional roles for the term fatty liver disease (Supple-

mentary Table S7).

For demographics, the model assessing the term fatty liver disease

suggests that older PCP age is associated with higher odds of being

aware of fatty liver disease (OR = 1.04, 95% CI: 1.00−1.08, p = 0.03)

(Supplementary Table S7). Black or African American respondents

have lower odds of awareness compared to White or Caucasian

respondents (OR = 0.25, 95% CI: 0.09−0.65, p = 0.00). The model

assessing MASLD showed no significant differences by demographic

groups (Supplementary Table S6).

4. Discussion

The adoption of the term MASLD in mid-2023 marked a pivotal

shift in the nomenclature of liver diseases, emphasizing metabolic

dysfunction as the primary driver and underpinning an expansion of

the community of practice. While this change aimed to reduce stigma

and enhance clarity, it also introduced a new disease name and

Table 2

Awareness of MASLD and fatty liver disease.

Heard of MASLD Heard of fatty liver disease

Yes No Unsure p Yes No Unsure p

Sample (n = 800) 54.7 39.0 6.3 86.6 10.6 2.8

City 0.023 0.320

Chicago (n = 200) 67.2 30.9 2.0 89.4 8.9 1.8

Houston (n = 200) 41.1 52.7 6.2 86.3 10.2 3.5

Los Angeles (n = 200) 58.7 36.8 4.6 82.6 16.8 0.7

New York City (n = 200) 51.8 35.6 12.6 88.3 6.7 5.1

Gender 0.060 0.005

Man (n = 349) 60.3 36.8 3.0 84.9 13.8 1.3

Woman (n = 442) 50.6 40.9 8.4 88.8 7.9 3.3

Other/Prefer not to say (n = 9) 38.9 28.7 32.4 46.8 20.8 32.4

Ethnicity 0.309 0.000

Hispanic or Latino of any race (n = 255) 53.2 40.2 6.6 84.5 11.3 4.2

White or Caucasian (n = 242) 62.8 31.6 5.6 93.3 4.1 2.5

Black or African American (n = 158) 49.3 42.3 8.5 72.9 26.1 1.1

Asian (n = 122) 50.1 48.7 1.3 95.5 4.1 0.4

Other or multiple races (n = 23) 47.9 29.1 23.0 86.1 0.0 13.9

Age 0.235 0.001

18−29 (n = 230) 52.2 38.7 9.1 74.4 18.5 7.1

30−39 (n = 214) 60.3 37.7 2.1 88.6 10.8 0.6

40−49 (n = 145) 65.2 29.6 5.1 88.8 9.3 1.9

50−59 (n = 92) 47.9 48.3 3.8 96.7 2.0 1.3

60+ (n = 119) 42.1 46.0 11.9 96.1 3.5 0.4

Professional Role 0.000 0.035

Physician (n = 158) 81.3 18.3 0.5 91.5 8.5 0.0

Physician Assistant (n = 135) 69.6 28.3 2.1 86.6 12.5 1.0

Nurse Practitioner (n = 121) 52.1 32.8 15.1 80.8 8.6 10.7

Other (n = 387) 39.5 53.1 7.5 86.5 11.5 2.0

Practice Type 0.016 0.003

Solo Private Practice (n = 150) 51.1 45.3 3.6 80.3 19.7 0.0

Hospital-Based (n = 374) 64.8 32.1 3.1 88.8 9.7 1.5

Federally Qualified Health Center (FQHC) (n = 54) 66.6 26.2 7.3 91.9 3.9 4.2

Other Community Clinic (n = 77) 48.2 41.8 10.0 94.6 4.8 0.6

Other (n = 145) 31.5 53.4 15.1 81.4 9.2 9.4

Years in Practice 0.195 0.001

0−2 (n = 260) 50.5 40.6 9.0 74.1 19.0 7.0

3−6 (n = 203) 62.5 34.8 2.7 90.7 8.8 0.5

7−11 (n = 128) 63.4 31.0 5.6 87.5 10.3 2.2

12−19 (n = 88) 58.8 38.0 3.3 96.1 3.9 0.0

20+ (n = 120) 38.4 51.9 9.6 98.9 0.9 1.9

Caption: Yes, No, and Unsure values represent percentages of the n values.
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definition to PCPs. Lack of awareness of the new terminology may

hinder early detection and intervention efforts. Awareness of MASLD

lags behind that of “fatty liver disease”, a term that has been used for

over four decades, as evidenced by this study’s findings. This low

level of awareness has communication implications, including that

recent clinical terminology and guidance updates have not yet fully

diffused into primary care practice. Efforts to improve provider

understanding of MASLD should focus on clear, consistent messaging

delivered through trusted educational platforms.

Furthermore, logistical challenges—such as updating electronic

health records and coding systems like ICD—complicate the transi-

tion. Recent efforts to incorporate MASLD/MASH as equivalent terms

in ICD-10 will likely help [10]. Educational deficits also play an

important role, with many PCPs lacking access to updated training

materials that explain MASLD’s diagnostic criteria and management

strategies. Structured training and continuing education could accel-

erate awareness and reduce variability in MASLD-related communi-

cation with patients [11]. Addressing these barriers will require

multidisciplinary educational campaigns, enhanced communication

about the implications of this terminology shift for patient care, and

systemic support for integrating MASLD into clinical workflows. Such

efforts are critical to supporting PCPs to confidently adopt the new

terminology and improve early detection and management of this

prevalent condition.

PCPs play a key role in early detection and management of

MASLD/MASH. Given the very high prevalence of MASLD and its

strong ties to obesity and T2D, proactive screening and intervention

by PCPs are crucial to reducing cardiovascular and liver-related mor-

tality (Box 1).

American Association for the Study of Liver Diseases (AASLD) clin-

ical guidelines emphasize the importance of assessing metabolic risk

factors—such as obesity, diabetes, and physical inactivity—for liver

disease risk stratification [12]. Our findings indicate variability in

clinical practice across the four cities studied. For instance, roughly

half of PCPs in Chicago reported routinely assessing patients with

overweight or obesity, compared to two-thirds in NYC. Similarly,

although diabetes is a major risk factor for MASLD, screening rates

remain suboptimal, particularly in Los Angeles and NYC, where just

over half of PCPs report screening this patient population for liver

disease. Despite FIB-4 being the AASLD-recommended first-line non-

invasive test for liver fibrosis risk stratification in primary care [12],

fewer than half of PCPs in the study sample reported awareness of

the test, highlighting a clear implementation gap and pointing to the

need for stronger policy, guideline dissemination, and health-system

−level supports to translate MASLD recommendations into routine

practice.

Ethnicity was not significantly associated with awareness of

MASLD, but it was with fatty liver disease, perhaps because the for-

mer is a new term with lower overall awareness. Data from NHANES

2017−2018 indicate that severe MASLD is most common among

Mexican Americans (46 %), compared to 22.7 % in Black individuals,

29.9 % in other Hispanic groups, and 32.1 % in Whites [13]. These

findings highlight the need to enhance public health messaging

around MASLD and promote liver fibrosis screening for populations

Box 1 Role of primary care in MASLD detection and management

Screening & risk stratification:

PCPs should screen all patients with T2D or pre-diabetes for MASLD, especially those with obesity, metabolic syndrome, hepatic steato-

sis on imaging, persistently elevated aminotransferases (>6 months), other cardiometabolic risk factors or established cardiovascular dis-

ease. MASLD is often asymptomatic until advanced stages, and liver function tests may be normal. Initial non-invasive risk stratification

can use the Fibrosis-4 index (FIB-4), which incorporates age, AST, ALT, and platelet count. *
� FIB-4 of 1.3−2.67 ! Indeterminate risk for advanced fibrosis. Next steps, depending on the clinical practice guideline you follow,

may include referral to a specialist or second-line testing such as ultrasound, elastography, or the Enhanced Liver Fibrosis (ELF) blood test.
� FIB-4 >2.67! High risk for advanced fibrosis; immediate referral to a specialist is warranted.
� Reassessment: Patients with T2D, metabolic risk factors or hepatic steatosis should have a repeat FIB-4 test every 1−2 years.
� Additional evaluation: Assess for alcohol intake and secondary causes of liver disease.

Management & Lifestyle Interventions:
� First-line treatment includes a goal of at least 5%, preferably ≥7−10% weight loss, through caloric restriction, physical activity, and a

Mediterranean-style diet.
� Pharmacologic options include GLP-1 receptor agonists, GLP-1/glucose-dependent insulinotropic polypeptide (GIP) receptor agonists,

pioglitazone, SGLT2-inhibitors, and vitamin E for select patients. Resmetirom and semaglutide are now FDA-approved for MASH with

moderate to advanced fibrosis (non-cirrhotic), initiated and monitored under endocrinology or hepatology care.
� Given that cardiovascular disease is the leading cause of premature mortality among people living with MASLD/MASH, optimizing

blood pressure and lipid levels is essential. Statins are safe and recommended for cardiovascular risk reduction across the MASLD/MASH

spectrum, including in compensated cirrhosis.
� Optimize metabolic health with a multidisciplinary approach including endocrinology, hepatology, nutrition, cardiology, mental

health, and bariatric specialists.

Key takeaways:

PCPs should screen and risk-stratify using FIB-4, optimize cardiometabolic health, and refer high-risk patients to hepatology. Standard-

ized guideline implementation in primary care is crucial to prevent progression to hepatic (e.g. cirrhosis, hepatocellular carcinoma) and

extra-hepatic morbidity and mortality.

Note: The above recommendations are based on the American Association for the Study of Liver Diseases (AASLD) 2023 guidance [18], the

American Association of Clinical Endocrinology (AACE) 2022 guidelines [12], and prior American Diabetes Association (ADA) guidance [19]. *The

FIB-4 index has lower sensitivity for patients under 35 years old, and lower specificity with higher age, particularly over 65 years old, leading to

more false positives. Some research suggests adjusting thresholds to 2.0 for adults >65 years old, but these adjustments are not universally

agreed upon [20].
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at higher risk, while also addressing the terminology gap that may

contribute to differences in disease awareness across ethnic groups.

We found notable variation in MASLD management strategies

across the cities. While lifestyle modification was the most commonly

recommended strategy overall, its use ranged widely, highlighting

missed opportunities for consistent first-line interventions [4,14,15].

The use of patient-reported outcomes (PROs), a key communication

tool for understanding patient experiences, was inconsistent in the

four cities. While PROs can support shared decision-making and

enhance patient engagement, their limited use in our sample sug-

gests that communication about MASLD may focus more on clinical

metrics than patient perspectives [14,16].

This study has several limitations. Findings are based on self-

reported data, which may not reflect actual clinical practice. The sur-

vey was conducted in four large U.S. cities and may not be generaliz-

able to non-urban or resource-limited settings. In addition, while the

survey assessed awareness of MASLD and related tools such as FIB-4,

it did not evaluate the accuracy of knowledge or adherence to guide-

line-recommended risk stratification and referral pathways. Finally,

the cross-sectional design limits causal inference and captures

awareness during an early phase of diffusion following the 2023

MASLD nomenclature change.

5. Conclusions

These findings underscore the need for more standardized imple-

mentation of MASLD guidelines, with an emphasis on early screening,

comprehensive management, and the integration of PROs into rou-

tine care to support holistic patient-centered approaches [4]. Bridg-

ing existing awareness gaps requires more than targeted educational

initiatives for PCPs. It also requires a stronger focus on communica-

tion within clinical interactions, particularly around risk factors, life-

style changes, and the importance of MASLD as a chronic disease.

Enhancing how MASLD is discussed in primary care could support

more timely diagnosis, appropriate referrals, better outcomes and,

ultimately, end this public health threat [17].
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