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Advancing the global public health agenda for NAFLD: a consensus statement 

 

Abstract 

Non-alcoholic fatty liver disease (NAFLD) is a potentially serious liver disease that affects 
approximately one-quarter of the global adult population, causing a substantial burden of ill health 
with wide-ranging social and economic implications. It is a multisystem disease and is considered 
the hepatic component of metabolic syndrome. Unlike other highly prevalent conditions, NAFLD 
has received little attention from the global public health community. Health system and public 
health responses to NAFLD have been weak and fragmented, and, despite its pervasiveness, 
NAFLD is largely unknown outside hepatology and gastroenterology. There is only a nascent 
global public health movement addressing NAFLD, and the disease is absent from nearly all 
national and international strategies and policies for non-communicable diseases, including obesity. 
In this global Delphi study, a multidisciplinary group of experts developed consensus statements 
and recommendations, which a larger group of collaborators reviewed over three rounds until 
consensus was achieved. The resulting consensus statements and recommendations address a broad 
range of topics — from epidemiology, awareness, care and treatment to public health policies and 
leadership — that have general relevance for policy-makers, health-care practitioners, civil society 
groups, research institutions and affected populations. These recommendations should provide a 
strong foundation for a comprehensive public health response to NAFLD. 

 

Non-alcoholic fatty liver disease (NAFLD) is a potentially serious liver condition that, on a societal 
level, results in substantial health-care costs, economic losses and reduced health-related quality of 
life (HRQoL)1–8 . A biologically and clinically heterogeneous disease, NAFLD covers a broad 
spectrum of histological conditions that increase both hepatic and non-hepatic morbidity and 
mortality. The majority of people living with NAFLD have isolated steatosis (non-alcoholic fatty 
liver, NAFL) and a smaller proportion develop non-alcoholic steatohepatitis (NASH), with 
increasing hepatic fibrosis leading eventually to cirrhosis, liver cancer, end-stage liver disease and 
death9,10. NASH is a leading cause of progression to cirrhosis and hepatocellular carcinoma11,12, 
and an increasingly common indication for liver transplantation13,14. Liver cancer is now the 
second leading cause of years of life lost among all cancers globally15. NAFLD is part of a 
multisystem disease and is considered the hepatic manifestation of metabolic syndrome16–18. 
Although strongly associated with obesity, NAFLD also occurs in individuals with normal weight, 
especially in Asian populations19,20. The causes of death in people living with NAFLD vary 
depending on disease state. Patients with cirrhosis predominantly have liver-related events, whereas 
those without cirrhosis have vascular events and non-hepatic cancer21. Overall, cardiovascular 
disease (CVD) is the leading cause of death in patients with NAFLD; other common causes include 
extrahepatic malignancies, liver-related complications, chronic kidney disease and type 2 diabetes 
mellitus (T2DM)16,17,22–24. NAFLD is closely related to other highly prevalent non-
communicable diseases (NCDs) with substantial overlap in the public health and health system 
approaches needed to prevent and manage these conditions. However, NAFLD is currently absent 
from major global and national NCD strategies and action plans25,26, and efforts to integrate 
NAFLD into the NCD agenda have been minimal. Despite the scale of the challenge and the 
human, social and economic implications of the disease, few people outside the fields of hepatology 
and gastroenterology are familiar with NAFLD, and there is no global public health movement to 
address the disease. In this Consensus Statement, a global multidisciplinary group of experts 



developed consensus statements and recommendations for tackling the burden of NAFLD. The 
overarching goal was to develop a foundation for comprehensive public health responses to 
NAFLD and to outline catalytic actions that will move this agenda forwards in the coming years. 
Using a Delphi-based approach, the Consensus Statement sets out current thinking on NAFLD in 
areas ranging from epidemiology, awareness, care and treatment to public health policies and 
leadership (Fig. 1). The consensus statements and recommendations should have broad relevance 
for policy-makers, health-care practitioners, civil society groups, research institutions and affected 
populations. 

 

 

Fig. 1. Development of the NAFLD consensus statements and recommendations. a) The 
development process for the development of the non-alcoholic fatty liver disease (NAFLD) consensus 
statement and recommendations following a Delphi methodology. b) Summary of the 26 recommendations 
stemming from this process. NCDs, non-communicable diseases. 

 

Methods  

Expert panel members and topics A core group of 33 experts (Table 1) were identified by the 
European Association for the Study of the Liver (EASL) International Liver Foundation (EILF) to 
lead a Delphi study to develop consensus statements and recommendations to advance the NAFLD 
public health agenda. The chair (J.V.L.) and project coordinator (H.E.M.) led this group of 
clinicians, researchers, advocates, academics and civil society experts from 16 countries through the 
development and implementation of the Delphi process. Core group members identified additional 
experts to be invited to participate in the Delphi consensus-building process. The final panel 
comprised 218 individuals, including the core group members. The demographic description of the 
expert panel is summarized in Table 2 and its geographical diversity in Supplementary Table 1. In 
December 2020, the core group drafted the statements to be used for the initial Delphi survey round 
and the statements were grouped into the following categories: (1) human and economic burden; (2) 
awareness; (3) defining and implementing models of care, including (3a) general considerations, 



(3b) considerations for children and adolescents, and (3c) considerations for low-resource settings; 
(4) treatment and care; (5) patient and community perspectives; (6) policy strategies and a whole-
of-society approach; and (7) leadership for the NAFLD public health agenda. 

 

Delphi method data collection  

The Delphi method design27 consisted of five components of data collection, including a first and 
second survey round (R1 in January 2021, R2 in February 2021), an online convening of the core 
group (16 February 2021), a web-based review of draft recommendations (February 2021), and a 
final survey round (R3 in March 2021). We used the Qualtrics XM platform to develop and 
distribute the surveys. The data collection periods for each survey round ranged between 1.5 and 3 
weeks, allowing for holiday periods. The R1 survey contained 38 draft statements with four-point 
Likert-type categories for respondents to indicate their level of agreement with the statements (that 
is, ‘Agree’/‘Somewhat agree’/‘Somewhat disagree’/‘Disagree’). In this round, respondents who 
agreed or somewhat agreed with a statement could provide comments and suggest edits, while those 
who disagreed or somewhat disagreed could explain why. The R2 survey contained 37 statements 
and reflected suggestions from R1, including new, revised and merged statements. In the R2 survey, 
we included text-box summaries of the edits made to each of the statements for respondents to 
consider as they indicated their level of agreement or disagreement with the statements. The open-
ended comment options were again provided to all respondents except those who agreed with a 
given statement. A majority of core group members (27 of 33) participated in the online convening 
following the R2 survey, which permitted in-depth breakout-group discussions on issues that arose 
in the first two rounds. This convening was hosted and facilitated by Wilton Park, a UK-based 
global forum for strategic dialogue. Concurrent with revising the statements for R3, the core group 
developed a draft set of recommendations to accompany the consensus statements. Preliminary 
feedback on these recommendations from the larger expert panel was sought over a 1-week period 
via a shared Google document. The resulting 26 recommendations were included with the final set 
of 37 statements in R3. Given fairly high levels of agreement in the previous survey rounds, the 
consensus statements and recommendations in R3 were presented with a binary 
(‘Agree’/‘Disagree’) response option. A text box at the end of each of the survey domain sections 
provided respondents with the option to include final comments. Finally, we assigned each 
statement and recommendation a grade to indicate the level of agreement, utilizing a grading system 
recently used in other Delphi studies28,29 in which ‘U’ denotes unanimous (100%) agreement, ‘A’ 
90–99% agreement, ‘B’ 78–89% agreement, and ‘C’ 67–77% agreement. 

 

Table 1. Core group members (n=33) 



 

 

 

Findings  

Here, we report the final statements and recommendations along with a summary of the broader 
literature as it relates to them.  

Consensus statements and recommendations  

Across Delphi rounds there was a consistent increase in consensus for all statements. The mean 
percentage of ‘Agree’ responses rose from 80.3% in R1 to 90.9% in R2 and 98.5% in R3. The 
incorporation of substantive comments from respondents into the statements increased the level of 
support in subsequent survey rounds. In the end, there was unanimous agreement with 7 statements 
and >90% agreement with another 30 statements (Table 3; translations for Table 3 are available in 



Arabic, Chinese (Mandarin), French, German, Italian and Spanish in Supplementary Tables 2–7). 
For the associated recommendations, the mean percentage of agreement for the 26 
recommendations was 98%. Three recommendations met with unanimous agreement, 22 others 
with >90% agreement, and the final one with >80% agreement (Table 4; translations for Table 4 are 
available in Arabic, Chinese (Mandarin), French, German, Italian and Spanish in Supplementary 
Tables 2–7). 

Table 2. Expert panel demographic composition and level of engagement 

 

 

 

 

The human and economic burden 
• Statements 1.1–1.6  
• Recommendations 1–3 
 
Epidemiology in adults 



The global prevalence of NAFLD among adults is estimated to be 23–25%30,31. The burden varies 
between and within regions, with the highest prevalence in the Middle East (32%) and South 
America (30%) and the lowest in Africa (13%)31. Up to 20% of people with NAFLD are affected 
by NASH31–33. However, there are few reliable epidemiological estimates disaggregated by 
fibrosis stage, age, gender and geographical location. The need for resource-intensive procedures to 
accurately assess and determine disease severity is a barrier to population-based surveillance for 
NAFLD, as is the variety of diagnostic methods and criteria. The availability of good quality data 
continues to hinder concerted national and global action on NAFLD. In most populations, the 
burden of NAFLD increases proportionally with increases in BMI34, although the condition is also 
common in individuals without overt metabolic risk factors19,35. In the vast majority of patients, 
NAFLD emerges in the context of metabolic syndrome, with insulin resistance an important 
pathophysiological mechanism17. NAFLD prevalence is higher among patients with T2DM than in 
the general population, whereas T2DM incidence is higher in patients with NAFLD17,24,36,37. 
Driven by increasing prevalences of obesity and T2DM and by ageing populations, the global 
NAFLD burden is projected to grow in the coming decade32,33. Between 1990 and 2017, global 
deaths due to cirrhosis increased from 899,000 to 1.32 million while disability-adjusted life years 
increased from 30.5 million to 41.4 million. During this period, the number of prevalent cases of 
compensated cirrhosis due to NASH more than doubled, whereas for decompensated cirrhosis the 
figure more than tripled. With the expansion of prevention and treatment measures for hepatitis B 
and C, NASH is expected to overtake them soon as the leading cause of cirrhosis38. 
 
Epidemiology in children and adolescents  
Epidemiological data on NAFLD in children and adolescents are scarce. There is marked 
heterogeneity in the findings of available studies, due in part to variations in study settings, the race 
and ethnicities of the studied populations and the reference methods used to define NAFLD. A 2015 
meta-analysis estimated the prevalence of NAFLD in children aged 1–19 years at 7.6% (95% CI 
5.5–10.3%), rising to 34.2% (95% CI 27.8–41.2%) in studies conducted in paediatric obesity 
clinics39. NAFLD prevalence is generally higher in children living with obesity than in those 
without obesity39–44, but the extent of this relationship is likely to differ by population group45. 
NAFLD is also a public health problem in children and adolescents with normal weight44. Driven 
in part by rising obesity levels, the burden of childhood NAFLD has increased over the past three 
decades with an estimated annual change of 1.35% (95% CI 1.16–1.54%)46. Understanding the 
natural history, pathophysiology and phenotypes of childhood and adolescent NAFLD has advanced 
in the past two decades, including through articulation of clinically relevant subtypes of paediatric 
NASH47–49. NAFLD in children with T2DM has a unique pathological phenotype, which seems to 
be more aggressive than the adult form50. Further research is still needed to elucidate the 
pathophysiology, genetics, natural history and responses to treatment in paediatric NAFLD47 and 
therefore inform prevention and management approaches. There are fewer data on the long-term 
impact of NAFLD in childhood than of NAFLD developed in later life. A Danish study estimated 
that for every 1 unit increase in BMI for-age Z-score between the ages of 7 and 13 years, the risk of 
cirrhosis increased by 16%51. Another study in the same age group showed that a 1 unit increase in 
BMI increased the risk of liver cancer 30 years later by 20–30%52. Weight gain in childhood or late 
adolescence is associated with a greater risk of NAFLD than weight gain in late adulthood20, 
although a high BMI in late adolescence increases the risk of severe liver disease in adulthood, 
independent of alcohol consumption53,54. A study of paediatric and young adult patients with 
biopsy-confirmed NAFLD in Sweden showed that, compared with matched controls, the patients 
with NAFLD had substantially higher rates of all-cause, cancer, liver and cardiometabolic-specific 
mortality55. More data on the long-term consequences of childhood NAFLD, including the life-
time risk of developing cirrhosis, will help to inform strategies for prevention and management. 
 
Quality of life 



NAFLD research has started to explore the effect of the disease on affected populations using 
patient-reported outcome (PRO) data. PROs enable researchers and clinicians to look beyond 
clinical and histological outcomes to understand better the full impact of a condition. PROs capture 
health status from the perspective of the patient, from general quality of life (QoL) and HRQoL to 
work productivity, fatigue and satisfaction. Such information enables a comprehensive 
understanding of disease impact at the individual and societal levels. Several PRO tools have been 
developed and validated for use in people living with NAFLD56–58. Overall, QoL worsens with 
disease progression59. People living with NAFLD report worse QoL than those living without the 
disease, people living with NASH report worse QoL than those with NAFL60,61, and patients with 
cirrhotic NASH report worse HRQoL than patients with non-cirrhotic NASH2 . The association 
between disease stage and HRQoL varies among countries and regions3 , highlighting the 
importance of local data. Research should aim to further our understanding of the outcomes most 
relevant to people living with NAFLD, so that policies and management strategies can be designed 
to minimize the effects of the disease on those affected. 
 
Economic burden 
In addition to the human burden, NAFLD also has wide-ranging economic implications for affected 
populations and societies at large3,4,6–8 , including both direct medical expenses and indirect costs 
associated with consequences such as loss of work. Most economic costs associated with NAFLD 
are incurred in the latter stages of the disease4,7,8 , providing a good rationale for funding 
prevention and early intervention efforts. Investment cases should be developed for NAFLD at 
global, regional and local levels. To support their development, toolkits should be prepared to 
provide guidance on obtaining the requisite economic data and communicating the findings to 
policy-makers, health-care funders and payers and other relevant stakeholders. The vast human and 
economic impact of NAFLD provides a compelling imperative for action. More and better data on 
NAFLD, especially in under-studied populations such as children, are needed to advance our 
understanding of the impact of the disease and to shape health system and public health responses 
accordingly. Data disaggregated by disease stage, gender, age, ethnicity and geographical area will 
be critical. In the absence of population-based and longitudinal studies, alternative research methods 
should be explored. Electronic health records are one potentially valuable resource62. The latest 
efforts to standardize the administrative codes used to record exposures and outcomes for NAFLD 
will improve the feasibility of such research and facilitate comparisons between study 
populations63. As our understanding of the basic science and epidemiology of NAFLD grows, it 
will also be important to explore the effectiveness of different operational models on patient 
outcomes and resource utilization. The lack of data on the human and economic burden of NAFLD 
not only inhibits our ability to deliver proportionate health system and public health responses, but 
to raise awareness of the disease and its consequences among key stakeholders, including policy-
makers and at-risk groups. As we strive to better understand the epidemiology of NAFLD, the liver 
health community will also need to consider how to communicate these findings to different target 
audiences. 
 
Awareness, education and terminology  
• Statements 2.1–2.3  
• Recommendations 4–7 
 
Despite being the most prevalent liver disease in history, NAFLD remains largely unknown outside 
hepatology and gastroenterology. Knowledge of NAFLD among general practitioners64 and non-
liver health specialists is generally poor, with little sense of the scale of the challenge or the 
potential gravity of the disease65. Patients at higher risk of NAFLD, including people with T2DM 
and other metabolic risk factors, are also unaware of the disease, their susceptibility to developing it 
or how it interacts with other metabolic conditions66–68. There are limited data on NAFLD 



awareness amongst the general public, but what is available points to low levels of awareness69. 
Increasing awareness of NAFLD will require simple, effective messages and non-stigmatizing 
terminology that describe risk factors and potential consequences of the disease. Such messages 
need to be targeted to specific audiences, including health-care professionals — especially 
hepatologists, gastroenterologists, primary care providers and diabetes specialists — policy-makers 
and the general public. Health communication experts and the media should be enlisted in 
developing awareness strategies and tools. In addition, the liver health community needs to agree 
upon the terminology we use to describe the disease and its consequences. Compensated advanced 
chronic liver disease (cACLD) is a relatively new term for the early phases of severe chronic liver 
disease, covering severe fibrosis and compensated cirrhosis70. Adopting this term would improve 
clinical care and research, as cACLD better reflects the continuum of advanced disease and the 
increased risk of decompensation than the current use of fibrosis stages 3 and 4 (refs70,71). Long-
standing debates about the nomenclature used for fatty liver disease have also gained traction in the 
past few years, with ‘metabolic dysfunction-associated fatty liver disease’ (MAFLD) as a possible 
replacement for NAFLD (Box 1). We urge the relevant organizations to engage in a thorough 
process to achieve consensus on the path forwards. The current lack of clarity risks fragmenting and 
confusing the liver health community, which would undoubtedly impede efforts to bring much 
needed attention and action to this critical public health issue. Beyond the clinical and scientific 
considerations, such a process should also address how a name change might facilitate efforts to 
increase awareness about the disease in an audience that is as wide as possible. 
 
Defining and implementing models of care  
• Statements 3.1–3.12  
• Recommendations 8–15 
 
A model of care (MoC) is a setting-specific framework that outlines how patients with a disease are 
managed along the care cascade. A comprehensive MoC outlines which services are to be provided, 
where they should be provided and by whom, and how they are to be integrated and coordinated 
within a health-care system72. Clearly defined, context-specific MoCs will be important for 
managing the burden of NAFLD, and establishing such MoCs should be a key focus for health-care 
decision-makers and providers. Yet NAFLD MoCs have received little attention to date, with a 
review published in 2021 identifying only seven published examples of comprehensive MoCs, only 
one of which addresses children73. The majority of patients with NAFLD can be managed in 
primary care. For patients with isolated steatosis or early-stage fibrosis in the primary care setting, 
management should focus on preventing disease progression and the development or exacerbation 
of metabolic comorbidities. Patients with advanced fibrosis might require a hepatologist or 
gastroenterologist to manage the hepatic component of the disease74,75, whereas a smaller 
proportion will require tertiary care, such as for transplant surgery13,14. As a multisystem, 
comorbid disease, people living with NAFLD will often benefit from multidisciplinary care, 
especially those with advanced fibrosis76. Establishment of multidisciplinary teams (MDTs) can be 
an effective way to manage the diverse clinical needs of people living with NAFLD76. There are 
several published examples of multidisciplinary secondary care clinics for NAFLD77–81. Each 
provides a model of what is feasible and appropriate within a given health-care setting, with the 
composition and structure of the MDT and the services it provides varying accordingly. 
 
Development of care pathways 
The first step in an MoC is to identify each patient’s needs, as determined by disease stage and 
presence of comorbidities, and to link them to appropriate services — a process known as risk 
stratification. However, diagnosing and staging NAFLD remains challenging, and diagnoses are 
often incidental to the identification of abnormal liver enzymes or of steatosis through imaging 
techniques, neither of which provides information on disease severity82. A care pathway is a 



framework to support decisionmaking, including deciding when to refer a patient to specialist care. 
There are several published examples of care pathways for identifying advanced liver 
disease80,81,83–87, and some evidence for the costeffectiveness of these approaches88–90. Yet 
formal pathways do not exist in many health-care settings, and non-invasive tests (NITs) are not 
routinely used in some settings where they might prove beneficial. Although the availability of 
specific NITs will vary, it is feasible to implement non-commercial blood-based tests in most 
primary and secondary care settings. Managing the burden of NAFLD requires developing locally 
appropriate care pathways and equipping health-care providers with the tools and knowledge to 
implement them. That is especially true for primary care providers, as many people living with 
NAFLD will first present in primary care, where the condition is widely under-diagnosed91. 
Another key setting is diabetes clinics, where the prevalence of advanced disease is higher than in 
the general population18,24. Care pathways will also ensure that the necessary health-care 
infrastructure is in place when more effective pharmacological treatments become available. In the 
case of hepatitis C, such pathways were not adequately in place before all‐oral direct‐acting 
antiviral treatment became available, hampering efforts to link people with treatment72,92. Care 
pathways for children living with NAFLD should also address the transition from paediatric to adult 
services to ensure continuity of care. These pathways need to recognize the differences in the 
clinical management of children and adults and the psychological factors associated with such a 
transition93. 
 
Testing and screening for NAFLD 
Fibrosis stage is a key indicator for long-term liver and non-liver health outcomes in patients with 
NAFLD94. Various NITs have been validated for detecting advanced fibrosis in clinical practice, 
ranging from blood-based scores to imaging techniques95. The performance of these NITs is 
strongly influenced by pretest probability. In primary care settings where the population prevalence 
of advanced disease is low, the negative predictive value of NITs for advanced fibrosis is generally 
high, whereas the positive predictive value is lower96,97. NITs can be especially effective at 
identifying advanced disease when used in sequential algorithms98–101. There is also some 
evidence that certain combinations of NITs can identify patients who have fibrosis stage 2 or 
greater with a high positive predictive value102. Although several NITs have been investigated for 
use in paediatric populations, none of them is currently validated for use in routine clinical practice. 
Initial screening in children generally relies on liver enzymes and ultrasonography, with a biopsy 
required to definitively diagnose and stage the disease. There is hope that NIT combinations might 
replace the need for biopsies in paediatric populations in the near future103. The development of 
more efficient and effective NITs for risk-stratifying patients in primary care and diagnosing and 
staging NASH in secondary care remains a research priority. There is broad consensus that certain 
factors, particularly T2DM and obesity, increase the risk of an individual developing NAFLD and 
of the disease progressing. However, guidance varies on the benefits and cost-effectiveness of 
active case finding in specific patient groups (Box 2). Although appropriate targets for active case-
finding should be determined with local epidemiology and resources in mind, the expert panel 
recommends that it include people living with T2DM and those with central adiposity. These 
approaches should be evaluated for their impact on patient outcomes and for cost-effectiveness. 
 
Primary care interventions 
Access to high-quality primary care preventive interventions is critical to reducing the burden of 
NCDs104, yet there is little evidence for which primary care interventions will optimize patient 
outcomes for people living with NAFLD. However, the common risk factors for NAFLD, obesity, 
T2DM and CVD, including an unhealthy diet and physical inactivity105, argue for integrated 
chronic disease management approaches. Structured management programmes for other conditions, 
such as diabetes, can serve as a starting point for more integrated models106. In low-resource 
settings, the World Health Organization (WHO) package of essential NCD interventions for 



primary health care can be used as a basis for integrating NAFLD care into related disease areas, 
including diabetes management107. Technological innovation, such as health information 
exchanges and mHealth (mobile health) applications, can also help facilitate collaboration between 
patients and providers and the coordination of services within a health-care system by ensuring the 
timely and accurate flow of information108. As the liver community leads efforts to improve the 
life of those with NAFLD, it should prioritize operational research that furthers our understanding 
of the effect of different MoCs on patient outcomes and of the cost-effectiveness of these 
approaches in different health-care settings. This research should also address the structural barriers 
that make coordination and collaboration within health-care systems a challenge and how to 
effectively engage across disciplines. 
 
Treatment and care  
• Statements 4.1–4.4  
• Recommendations 16–18 
 
The treatment and care of patients with NAFLD are highly dependent on their disease stage75. 
Interventions aimed at modifying lifestyle risk factors — namely weight, diet and physical activity 
— and at the management of comorbidities should be the cornerstone of treatment for all 
patients75,109,110. This priority is emphasized in the clinical management guidelines from regional 
liver associations111–115. In patients with more advanced disease, addressing components of 
metabolic syndrome, liver-related pharmacotherapy and management of cirrhosis-related 
complications are all important75,116. Even when effective pharmacological treatments for 
NAFLD become available, programmes aimed at modifying lifestyle risk factors should continue to 
be a core element of NAFLD disease management. There is some evidence that such lifestyle 
interventions can prevent disease progression and, in some cases, reverse fibrosis117,118. In 
persons affected by overweight and obesity, NAFLD lifestyle interventions aim to achieve and 
sustain a weight loss of around 10%, which is associated with the improvement of liver enzyme 
levels and histological findings111–113. Behavioural change approaches are most effective when 
incorporated into a comprehensive, long-term lifestyle modification programme119. Dietary 
guidance for people living with NAFLD generally centres on the reduction of saturated fats, sugar-
sweetened beverages, refined carbohydrates and red and processed meats120,121. The 
Mediterranean diet and the Dietary Approaches to Stop Hypertension (DASH) have proven 
beneficial in some patients by improving liver status, in particular hepatic insulin sensitivity and 
lipid profile120,122. Several forms of physical activity — aerobic, resistance or high-intensity 
intervals — seem to have a beneficial effect on liver fat118,123. Even in the absence of weight loss, 
exercise can result in a 20–30% reduction in intrahepatic lipid levels117,118. It is important that 
diet and exercise programmes are tailored to the patient’s needs and preferences to support long-
term adherence. Further research is needed to identify the interventions, whether lifestyle or 
pharmacological interventions, that are most effective in helping people living with NAFLD and 
obesity to achieve and sustain a weight loss of at least 5–10% of initial body weight. Research is 
also needed to determine how best to implement lifestyle interventions, including research on how 
different operational models influence long-term adherence and patient outcomes, and on the cost-
effectiveness of different approaches. Collaboration between disciplines, including basic, 
behavioural and clinical sciences and operations researchers, among others, will help to advance our 
understanding in this area in the years to come. Making effective structured lifestyle treatment 
programmes available to people with NAFLD, especially those who are at high risk of advanced 
fibrosis and/or rapid fibrosis progression, such as people living with NAFLD, obesity and T2DM, 
should be a priority of the liver health community. Both public and private funders will have a key 
part to play in ensuring financial support for such services. As a first step, NAFLD needs to be 
adequately incorporated into relevant national health-care policies and guidelines, something that is 
currently lacking in most countries124. Although there are currently no pharmacological treatments 



specifically approved for NAFLD, clinical trials are exploring numerous drug candidates targeting 
energy intake, energy disposal, lipotoxic liver injury, inflammation and fibrosis125. The invasive 
nature of liver biopsy, the inherent variability of histological findings and the lack of an alternative 
validated surrogate for long-term clinical benefit have complicated the development of efficacious 
treatments. As the field moves forwards, it would be helpful to standardize the surrogate 
histological end points that are currently accepted for conditional NASH drug approval, with the 
goal of eventually replacing them with non-invasive diagnostic and surrogate end point biomarkers. 
 
Patient and community perspectives  
• Statements 5.1–5.4  
• Recommendations 19–20 
 
People with NAFLD can provide valuable insights into the design and delivery of interventions to 
safeguard and improve their health. Actively engaging people with lived experiences, especially 
disproportionately affected communities such as certain minority ethnic groups, and considering 
their perspectives will help ensure that interventions are patient-centred, improving treatment 
adherence and outcomes126,127. Developing education materials that are specific to population 
groups and reflect diverse backgrounds will also improve outreach and engagement efforts. Patient 
groups have a critical role in advocating for greater attention to under-served health issues and as a 
source of information for the affected population (Box 3). In thinking about developing a patient 
community for NAFLD, the history of the viral hepatitis movement is instructive. Patient 
organizations had a pivotal role in that movement, notably through driving World Health Assembly 
Resolution 67.6, which was adopted in May 2014 (ref. 128). The resolution framed viral hepatitis as 
a major public health problem that required comprehensive global and national action. The World 
Hepatitis Alliance was key to this success, providing a platform that united diverse organizations 
around a common vision. Although there is no global patient alliance for NAFLD, there are 
platforms within the wider NCD community, such as the NCD Alliance, that liver health 
organizations can engage with to increase awareness of NAFLD. These efforts can complement the 
ongoing work of organizations within the liver health community. One challenge in engaging 
people living with NAFLD is the fear of stigma. People commonly connect liver disease with 
unhealthy alcohol use, while NAFLD is often connected with obesity and its associated stereotypes 
(such as laziness); both of these conditions are highly stigmatized28,129–131. People living with 
multiple chronic conditions can also experience multiple interacting forms of stigma132. The 
implications of stigma need to be acknowledged and addressed when developing prevention and 
treatment approaches for NAFLD. High-profile individuals living with NAFLD could have a great 
impact in creating awareness and advocating for prevention and treatment efforts, as well as in 
reducing any stigma associated with the condition. 
 
Policy strategies and a societal approach  
• Statements 6.1–6.3  
• Recommendations 21–24 
 
Despite being a highly prevalent liver disease, little attention has been paid to the policies and 
strategies needed to prevent, manage and treat NAFLD. A review of 29 European countries 
examining the existence of policies for NAFLD found large variations in national responses, and 
none of the countries was prepared to address the challenge124,133. A global study of 102 
countries painted a similar picture, highlighting an overall lack of attention to NAFLD in national 
health agendas; not a single country reported having a written NAFLD strategy. Even in national 
strategies and clinical guidelines for related conditions such as obesity or T2DM, NAFLD is seldom 
mentioned. These findings highlight the extremely low priority the condition has in both disease-
specific and national health agendas, and the need for a concerted effort to shape and deliver a 



robust public health response134. Fortunately, there is some cause for optimism, with efforts such 
as the US NASH action plan by the NASH Council and the Global Liver Institute published in 
December 2020 that provides a model for others to consider135. At a health system level, chronic 
disease management is driving the reorientation of health systems away from siloed disease-centred 
models to multidisciplinary patient-centred care136,137. The liver community can, in collaboration 
with other actors working with metabolic disease management, help lead this process in the coming 
years for the benefit of not only patients with liver disease but of all people living with NCDs. At 
both a public health level and a clinical management level, there is substantial overlap in the 
measures required to address NAFLD and the other major NCDs. Common risk factors, such as 
unhealthy diets, physical inactivity and unhealthy alcohol consumption, provide an opportunity for 
collaborative approaches to improve public health. Policies, fiscal measures and legislation that 
address common risk factors for NCDs in a coordinated, synergistic way have the potential to create 
a lasting impact. Yet despite the common approaches needed to address NAFLD and other NCDs, 
NAFLD is not mentioned by name in the majority of key global or national NCD strategies; most 
notably, it is absent from the WHO Action Plan on the Prevention and Control of NCDs25. Liver 
health organizations must engage more effectively with WHO and other national and international 
organizations to ensure that measures to prevent and treat NAFLD are fully integrated into a 
broader package of cost-effective interventions that address NCD risk factors holistically. Each year 
World Health Day is marked on 7 April and the theme changes each year, providing the opportunity 
to shine a spotlight on key issues. Dedicating a World Health Day to liver health would provide a 
platform for NAFLD advocacy and awareness-raising within the global health field and beyond. 
Such a day would complement existing advocacy and awareness efforts, including International 
NASH Day, which is marked on 12 June each year. Complex health issues also require us to rethink 
systems and go beyond the immediate determinants of a disease to consider the underlying 
influences and root causes, as well as the multidisciplinary and multisectoral responses needed to 
address these138. The liver health field must look beyond the health sector as it seeks to address the 
challenges of NAFLD. It can take lessons from other fields such as obesity, in which thinking has 
evolved during the past two decades beyond a focus on individual-level factors underlying energy 
imbalances to a consideration of the biological, social, environmental and policy drivers of health 
behaviours and outcomes139 and a systems approach to the ways these drivers interact140,141. 
Such an approach calls for coordinated actions from all stakeholders to improve policies and 
practices spanning multiple sectors and to shift social norms on health142,143. The NAFLD 
prevention agenda should therefore include the creation of healthier, more equitable and sustainable 
societies as part of its vision. Existing frameworks such as the United Nations Sustainable 
Development Goals (SDGs) can usefully inform and guide the development of multisectoral efforts 
to address NAFLD. A recently developed SDG framework for NAFLD (available as a preprint) 
aims to help conceptualize thinking about the design and delivery of such responses144. As a first 
step, this framework can be used as a strategic advocacy tool to build the case for closer 
collaboration within and among sectors. 
 
Leadership for the NAFLD public health agenda  
• Statements 7.1–7.3  
• Recommendations 25–26 
 
To move the NAFLD public health agenda forwards, national, regional and international liver 
associations, in collaboration with governments and other stakeholders, will need to lead the way. 
Multilateral organizations such as WHO also have a key role in shaping and delivering responses to 
NAFLD, first by recognizing the condition as a public health issue worthy of attention, and second 
by supporting national public health responses. Several existing policy levers and movements can 
support the development of such responses too. For instance, global efforts to expand universal 
health coverage and ensure that health systems are people-centred provide useful mechanisms for 



addressing NCDs holistically. In addition, medical societies whose members provide health care for 
aspects of metabolic syndrome are well positioned to help lead this change. NAFLD should also be 
incorporated, whenever appropriate, in the development of joint plans of action, guidelines, policy 
briefs and educational tools, and these efforts should be adequately resourced. Finally, a global 
coalition of NAFLD stakeholders, both organizations and individuals, should lead the development 
of a NAFLD public health roadmap and advocate for its adoption by the global health community. 
This coalition should actively engage with those outside the liver health space by growing and 
nurturing a broad network of individuals and organizations with a common vision and goals. Study 
strengths and limitations Although the Delphi method is the right approach for a consensus-building 
initiative, it is not without challenges and limitations145,146. We employed purposive sampling to 
select the members of the initial core group and then used core group member recommendations to 
generate a larger, more diverse expert panel. In doing so, we sought to mitigate concerns about the 
inherent bias in the purposive sampling of a relatively small group with more broad-based snowball 
sampling, which resulted in a diverse expert panel of 218 members from 91 countries/territories and 
all six WHO regions. The variety of backgrounds represented on the panel — including academia, 
civil society, government, private sector, research, clinical practice and advocacy — strengthened 
the validity of the consensus statements and recommendations. That said, we understand that 
conducting the study in English might have limited the composition of the expert panel and 
therefore the findings. Delphi studies often involve a combination of in-person convenings for in-
depth deliberation and survey rounds for voting. However, in light of the geographical spread of 
panel members and COVID-19 travel restrictions, we employed alternative modes of group 
discourse. The core group was convened virtually at two points in the process, while panel members 
were able to provide written comments on the draft recommendations and the three survey rounds. 
Although we received and incorporated a large volume of open-ended comments across all four 
data collection components, we acknowledge that this approach might not have resulted in the same 
outcomes as those that would have emerged from real-time discussion and resolution of 
complicated or contentious issues. Conversely, this method gave panel members multiple 
opportunities to provide open-ended comments in a space without any dominant voices whose 
presence sometimes inhibits the expression of minority viewpoints during in-person convenings. 
The combination of in-person feedback (from core group members) and written feedback (from the 
entire expert panel) might therefore have resulted in more comprehensive contributions overall. The 
increasing levels of agreement with the consensus statements across all three survey rounds, 
together with the high levels of participation (88% in R1 and R2; 85% in R3; 79% in the online 
meeting), strengthen our confidence in the rigor of the method used and the resultant findings. 
Expert panel members’ ability to include detailed comments on each of the draft statements enabled 
us to improve them, as reflected in the increasing mean level of agreement with the statements in 
successive rounds, from 80.3% in R1 to 98.5% in R3. Moreover, the endorsement of the final 
consensus statements and recommendations presented in Tables 3 and 4 by 110 organizations in 59 
countries/territories (Supplementary Table 8) at the time of publication further testifies to their 
global relevance. 
Conclusions 
NAFLD is a highly prevalent disease that poses a major challenge to global public health. In this 
Consensus Statement, a diverse international group of experts developed and endorsed a set of 
consensus statements and recommendations that provide needed guidance for the creation and 
implementation of health system and public health responses that will rise to this challenge. The 
public health approach that informed the consensus-building process helped ensure the relevance of 
these statements and recommendations for a broad group of stakeholders, from researchers and 
health-care providers to policy-makers and funders. It is now up to the liver health community to 
lead the development of a roadmap to translate these statements and recommendations into global 
vision and action. 
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