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Summary
Liver disease is a major cause of premature death and disability in Europe. However, morbidity and
mortality are not equally distributed in the population. In spite of this, there are few studies addressing
the issue of health inequalities in Europe. In this Public Health Corner article, we compare the research
conducted on health inequalities in Europe to other settings and highlight the main differences based
upon an extensive review of the literature. We report that only 10.2% of studies were led by European
institutions or conducted in European populations and that certain topics such as alcohol-related liver
disease are largely overlooked. In addition, we discuss the relevance of including a health equity lens
when conducting clinical, epidemiological and health systems’ research in liver disease and set out the
basic requirements to tackle health inequalities in liver disease in Europe.
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The key importance of health inequalities
research
Why should liver disease scholars and
practitioners be concerned about
health inequalities?
The high and growing prevalence of non-alcoholic
fatty liver disease (NAFLD) and hepatocellular carcinoma (HCC), the high rates of late diagnosis and
underdiagnosis of advanced liver disease, and the
substantial impact of cirrhosis in lost working years
in Europe, as recently highlighted by the European
Association for the Study of the Liver (EASL)-Lancet
Liver Commission,1 are well established. However,
many researchers and practitioners often focus on
one aspect of the impact of liver disease (e.g.,
clinical aspects), frequently neglecting the underlying causes of differences in the population.
Such inequalities affect how we promote health,
prevent or diagnose disease, care for, treat or even
palliate many health conditions including liver
disease. One clear example concerning liver disease
is alcohol-related deaths, which have been steadily
increasing in the US over the last decade as part of
what has been called “deaths of despair” (drug
overdose, alcohol-related disease and suicide).2
Alcohol-related deaths grew even more during
the ﬁrst 2 years of the COVID-19 pandemic.3 Tapper
et al. recently provided another example of health
inequalities with their study on ethnic disparities
in rifaximin use and subspecialty referral for patients with hepatic encephalopathy.4
In this Public Health Corner, we report on how
research on health inequalities in liver disease has
evolved during recent decades and how wellequipped Europe is to tackle this serious challenge.

Origins of health inequalities research
Although studies addressing differences in health
and disease derive from the 17th century, widespread interest in social determinants of health and
inequalities only peaked in the mid-19th century in
Europe, with the work of Villermé in Paris, Virchow
in Berlin, and Chadwik in Manchester.5
A major difference between scholars today is
the more common use of the term “disparities”
by North American scholars and “inequalities” or
“inequities” by Europeans. Whereas “disparities”
might be restricted to social or geographic variations, “inequality” and especially “equity” refer
not only to simple differences in health outcomes
and risk factors, but also to their underlying social
causes and the unfair and avoidable unequal
distribution of a certain risk factor, condition or
disease among the social groups that make up a
population. One example of disparity restricted to
mere variations is that waiting lists for liver
transplantation might differ according to the
underlying liver disease. A more comprehensive
and realistic approach will use the terms inequalities or inequities, since in addition to
looking at the type of disease under analysis, it
will also provide information on the mechanisms
leading to such inequalities, such as the interactions between social determinants, and the
intersection across axes of inequality (intersectional approach).6 The inﬂuential framework
proposed by the World Health Organization
Commission on Social Determinants of Health7
served as the basis for inequalities’ research
over the past 15 years (Fig. 1).
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Public Health Corner
How do liver disease and inequality interact?
Inequality is one of the main contributors to liver
disease and a key player in conditions such as
alcohol-related liver disease (ALD). Inequality plays
a dual role impacting both the aetiologic agents
that lead to the development of the disease as well
as the access to proper medical and social resources (see Fig. 2). The impact of inequality on
liver disease is not a direct one but rather the
interaction of multiples factors that might act
synergistically and have delayed and multi-layered
effects on how liver disease is distributed across
populations and how it affects some groups and
individuals more severely than others (Table 1).

What is the current status of health
inequalities research in liver disease?
Literature search
We performed a literature search (details in the
supplementary methods) including articles
addressing health disparities/inequalities in liver
disease from PubMed inception in 1966 to June 7,
2022. The initial search retrieved 474 entries, and
after excluding 7 duplicate studies and 164 out-ofscope studies, a total of 303 studies were analysed.
Summary of ﬁndings
We found striking results (Fig. 3): ﬁrst, no articles
published before the 2000s were retrieved; second,
relatively few articles addressing inequalities in
liver disease were found; third, most articles have
been published over the last 5 years; fourth, most
articles adopted a reductionistic disparities
approach where only simple quantitative differences are described; ﬁfth, only 16.1% of the studies
were carried out in non-US institutions, and
amongst North American studies only 2.4% were
from Canada; sixth, European studies represented
10.2% of overall publications (Fig. 4), and no
collaborative studies between European and North
American institutions were found; seventh, most of
the studies that did not address either clinical aspects nor treatment access issues were carried out
by general epidemiologists or scholars, rather than
liver disease specialists; and lastly, only 7.6% of
studies tackled ALD inequalities.
Inequalities by liver disease
Some examples of the impact of inequality on each
type of liver disease are shown in Table 1. The main
ﬁndings are summarised in Box 1.
The most addressed liver disease topic in the
studies retrieved from the literature search is liver
transplantation (38% of overall articles), in
particular the inequalities derived from the use of
prioritisation rules and scores, such as the model
for end-stage liver disease score, and variations in
policies across US states, e.g. concerning organ
allocation. In short, although many studies have
investigated the frequency and impact of inequalities on liver transplantation, this is likely the
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clearest example of a topic that has been largely
addressed from a “disparities” perspective, where
the mechanisms of inequalities have often been
overlooked. While a number of studies in the US
have tackled relevant factors such as the organisation of healthcare systems, ethnicity, sex or
geographically driven (e.g., urban-rural) disparities, few articles were found on other relevant
ﬁelds of inequality concerning liver transplantation, such as early liver transplantation for
alcoholic hepatitis, and transplantation for people
who inject drugs or those living with morbid
obesity. Unconscious and conscious bias might
have contributed to the lack of attention to certain
subpopulations. In the current scenario, with the
increasing burden of non-alcoholic steatohepatitis
as a leading cause of transplantation,8 the opioid
crisis continuing to rage in the US,9 and compelling evidence showing favourable outcomes of
early liver transplantation for alcoholic hepatitis,10
these speciﬁc subpopulations receive little attention from an inequalities perspective. For instance,
there is scarce data on sociocultural determinants
and inequalities underlying denial of early liver
transplantation for patients with ALD at high risk
of alcohol recidivism. Thus, the role of socioeconomic factors, ethnicity, type of health coverage,
migrant status or the existence of policies and
programmes supporting alcohol cessation, social
and employment reintegration on the likelihood
of patients with alcoholic hepatitis being selected
as candidates for early transplantation has not
been adequately addressed. Similarly, social factors that contribute to the deleterious effects of
opioids on outcomes after liver transplantation are
largely unknown.11 Obesity is associated with both
area-level determinants such as poverty, food
insecurity, and lack of green spaces and public
transportation, as well as individual level determinants (e.g., educational attainment, income
and cultural aspects affecting diet and exercise).12
Recent studies have shown that morbid obesity
increases the likelihood of being delisted from the
liver transplant waiting list.13,14 Whether socioeconomic factors inﬂuence this ﬁnding should
be investigated.
Top viral hepatitis subjects are foremost access
to hepatitis C treatment (direct-acting antiviral
agents) and secondly hepatitis A and B vaccination.
Studies addressing viral hepatitis cover a wide
range of axes of inequality (from access to treatment to the impact of ethnic and geographical
disparities) and approaches (from clinically oriented studies addressing the suitability of available
treatments according to HCV genotype to public
health approaches based on micro-elimination of
HCV in vulnerable populations and national strategies against viral hepatitis).
The topics that have recently experienced a
greater boost in publications are NAFLD and HCC.
In HCC, a strong emphasis on access to treatment
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Fig. 1. Conceptual framework to address social determinants of health and health inequalities inspired by the World Health Organization (WHO)
Commission. Adapted from WHO, 2008.7 In 2008, the WHO Commission on Social Determinants of Health presented a Conceptual Framework for Action on the
Social Determinants of Health. Many earlier models followed a biomedical health paradigm, emphasising the importance of health care, lifestyles and biological
factors. Instead, the Social Determinants of Health model shows how social, economic, and political factors inﬂuence a person’s socioeconomic position which, in
turn, plays a key role in determining health outcomes. A ﬁrst element of the model is the socioeconomic political context, which refers to a series of collective
political, economic and cultural collective factors, which are immeasurable at the individual level. These structural determinants reinforce social inequalities in
society and can also deﬁne individual socioeconomic position (for example, social class, ethnicity/race, sex, age, or the territory where we live). In turn, these
socioeconomic positions affect people’s speciﬁc intermediary determinants or “social determinants of health”, that is, the material circumstances in which we
live, work and grow (for example, residential environment, employment and working conditions, income, housing), which affect the psychosocial factors (for
example, stressful living circumstances or social isolation), and behaviours and biological factors (for example, nutrition, physical activity and alcohol consumption), which ultimately lead to poor and unequal health and well-being. All of these determinants exert some level of inﬂuence on another important
determinant, namely the healthcare system itself.

prevailed, either medical, surgical and locoregional
therapies, or liver transplantation.
As for NAFLD, in a previous study15 we found
that very few studies investigating socioeconomic
determinants of health and inequality on NAFLD
had been published, almost all of them in the US,
where Hispanic ethnicity has been associated with
a higher prevalence of NAFLD and poorer outcomes
and female sex has been associated with a lower
chance of receiving a liver transplant once cirrhosis
develops. Moreover, low socioeconomic status was
associated with a higher NAFLD prevalence (4 articles) and a higher likelihood of progression
and complications.
Amongst the few articles focusing on ALD (n =
23, 7.6% of overall articles), virtually all were

published from 2015 onwards. The dominant
approach was epidemiological, mostly based on
national databases analysing the incidence of
alcohol-related deaths and hospital admissions.
Further, very few studies were found on autoimmune hepatitis and other autoimmune/inﬂammatory liver diseases.
Inequalities by type of research approach
Health systems/services perspective studies were
the most frequently found during the literature
search, e.g., access to liver transplant, to hepatitis C
treatment/cascade of care, to clinical trials in
various diseases, or rifaximin in the case of the
aforementioned study by Tapper et al.4 Epidemiological studies were mainly focused on mortality or
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Fig. 2. Interaction between alcohol consumption, alcohol-related liver disease and aetiological determinants including inequality factors.

hospitalisation rates and relied on databases such
as the National Health and Nutrition Examination
Survey or United Network for Organ Sharing/Organ
Procurement and Transplantation Network, while
the rest were essentially based on prospective cohorts or meta-analyses. Clinically oriented studies
fundamentally analysed aspects such as the impact
of sex or ethnicity on the severity of clinical presentation or outcomes, or the response to treatment of a certain liver disease. Notably, studies on
how policies or interventions impacted health inequalities in liver disease were relatively scarce and
largely focused on HCV elimination or transplantation. There are almost no studies on the effect of policies such as food and beverage labelling,
programmes to alleviate food insecurity or alcohol
taxation on the inequalities observed in NAFLD,
ALD and cirrhosis.
Inequalities according to the studied axes of
inequality and social determinants
As for the analysed axes of inequality in the studies,
race/ethnicity was the most frequently explored,
followed by sex. Interestingly, a relatively low
proportion of studies were based on the type of
disease or associated characteristics, e.g., whether
waiting lists are different for patients with HCC vs.
cholangiocarcinoma, or if different HCV genotypes
are more amenable to therapy. It is also worth
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mentioning that a good share of studies addressed
more than one axis of inequality, e.g., the combination of sex, ethnicity and geographical setting
was common.

Potential reasons why Europe is lagging in
the study of health inequalities in liver
disease
The few exceptions that prove the rule
Except for some countries such as the United
Kingdom16,17 or Denmark,18 or cities where there is a
strong tradition of social epidemiology research such
as Barcelona19,20 or Rotterdam,21 it appears that
Europe as a whole is overlooking the investigation of
health inequality in liver disease. In addition, most
studies are conducted by general epidemiologists
who are not speciﬁcally devoted to liver disease
analysis, while adopting an equity lens is a rarity
amongst clinicians, i.e. it appears that the “virtuous
coupling” between clinicians, epidemiologists, and
other scholars with expertise in liver disease is unfortunately relatively rare.
Some causes of the current situation
This worrying situation is probably multicausal. One
of the main reasons is possibly due to the lack of
training, since education on health inequalities that
provides adequate research capabilities is almost
entirely limited to the Anglo-American sphere.22 In
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Table 1. Examples of the impact of inequality in liver disease.
Topic

Chronic liver
disease/cirrhosis

Axes of inequality/social
determinants more
frequently assessed
Socioeconomic position,
including education, type
of employment and
income, and geographical
setting.

Liver
transplantation

Geographic variability,
MELD score, type of liver
disease

Viral hepatitis

Access to treatment
according to geographical
setting, health systems
and ethnicity and sex

ALD

Socioeconomic position,
including education and
income, and deprivation.

Liver cancer

Access to treatment
according to sex, ethnicity
and socioeconomic status

Examples

Potential actions

In Barcelona (Spain), from 1992 to 2004, inequalities in cirrhosis mortality were observed in
relationship to individual and area socioeconomic
levels, with the highest death rates among those
with lowest educational level and in socioeconomically deprived areas.20
In Australia, manual workers were found to have
consistently experienced cirrhosis mortality rates
>
−2-folder higher than the rate experienced by nonmanual workers.36
In Denmark, 5-year survival was higher for married
patients with cirrhosis than for those who never
married or were divorced, but after adjustment
only divorced patients had poorer survival than
married patients (aHR 1.22; 95% CI 1.04-1.42). Fiveyear survival was lower for disability pensioners
than for employed or unemployed patients (aHR
1.35; 95% CI 1.09-1.66).37
Following the introduction of the MELD score to
the liver transplantation allocation system in
2002, race was no longer associated with receipt
of a liver transplant or death on the waiting list,
but disparities based on sex remain (i.e., women
were less likely to be transplanted) in the US.38
With US data from 2002 to 2016, Black patients
were signiﬁcantly more likely to undergo liver
transplant due to acute liver failure than white
patients (HR 1.20; 95% CI 1.08-1.30). There was
no difference in wait-list removal because of
death or clinical deterioration among racial/
ethnic groups. Meanwhile, 1-year posttransplant survival was lowest in Black patients
(79.6%) vs. White (82.8%), Hispanic (83.9%), and
Asian (89.3%) patients (p = 0.02).39
Socioeconomically marginalised individuals
were signiﬁcantly less likely (aOR 0.71; 95% CI
0.58-0.87) to receive direct-acting antivirals to
treat hepatitis C in British Columbia (Canada).40
Amongst 22,283 Chinese adults aged 18-59
years, the coverage rate of HBV vaccination and
the completion rate were 20.2% and 16.0%,
respectively in 2017. Amongst analysed factors,
household income contributed the largest percentage to observed inequalities (52.17% for at
least 1 dose and 52.03% for complete
vaccinations).41
Hospital admissions related to ALD signiﬁcantly
increased in England from 2002 to 2014, particularly concentrated in middle-aged males and
deprived areas.16
Danish citizens with the lowest education
attainment presented 5-fold higher incidence of
ALD.18
The increase in liver-related mortality occurring
at a global level between 1985 and 2015 was
strongly associated with high levels of alcohol
consumption as well as indicators of national
wealth and government health expenditure on
health.42
A meta-analysis found that elderly, nonCaucasians and patients of low socioeconomic
status had lower treatment rates for HCC than
their counterparts in the US.43
Hepatitis C-positive Black patients develop HCC
at earlier stages of liver disease and present with
a more aggressive phenotype.44

Local, national and regional databases systematically collecting information on chronic liver disease, including sociodemographic variables at the
individual and area levels.
Educational campaigns targeting speciﬁc populations at higher risk of cirrhosis from early ages.
Implement reach out programmes for early
diagnosis of liver disease in subpopulations at
higher risk due to social determination, e.g.
employment-related screening programmes of
chronic liver disease and risk factors that are
tailored according to occupational social class.

Studies needed on the impact of social determinants and inequalities of early transplantation for alcoholic hepatitis, as well as waitlist drop out and post-transplant outcomes of
patients with morbid obesity and opioid use.
Surveys and training programmes for healthcare
professionals involved in liver transplantation
regarding preconceptions on how sex, ethnicity,
healthcare coverage, prior alcohol consumption,
morbid obesity, etc. affect post-transplant outcomes. Debunk myths with quality data.

Viral hepatitis elimination plans, either at the
national level or focused on vulnerable populations (i.e., micro-elimination) should be
designed with equity of access and outcomes as a
pillar.
Vulnerable populations (e.g., sub-Saharan migrants with chronic hepatitis B infection) should
be systematically screened and actively engaged
in treatment and follow-up.

Awareness campaigns on the harmful effects of
alcohol consumption should be deployed from
early ages in schools, particularly those located
in socially deprived areas.
Increase taxation on alcoholic products considering how social marketing has targeted segments of the population based on income,
cultural aspects and type of employment, among
other factors.
Increase taxes or ﬁne bars and restaurants that
include alcoholic beverages in day-to-day menus
served in blue collar areas
Besides the underlying aetiology and stage of
advanced liver disease, consider socioeconomic
and cultural variables to design HCC surveillance
strategies.
Ensure that no patient is denied HCC treatment
for reasons other than those related to the stage
of the disease, including both medical treatment,
locoregional techniques and liver
transplantation.
(continued on next page)
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Table 1. (continued)
Topic

NAFLD

Autoimmune
hepatitis

Axes of inequality/social
determinants more
frequently assessed
Sex, ethnicity

Examples

Potential actions

Males were found to have a higher NAFLD
prevalence in the US, while women have an
overall higher burden of advanced liver disease
and complications, whereas they are less likely
to be transplanted once cirrhosis develops. In the
US, the Hispanic population had the highest
NAFLD prevalence and poorer outcomes,
whereas Whites had fewer complications than
other ethnicities. Patients with low socioeconomic status had higher NAFLD prevalence and
a higher likelihood of progression and
complications.15

Ethnicity/race, sex

In a study conducted in the San Francisco area
(US), Black (OR 9.6, 95% CI 1.8-178), Latino (OR
25.0, 95% CI 5.3-448), and Asian/Paciﬁc Islander
(OR 10.8, 95% CI 2.2-196) race/ethnicity were
associated with increased odds of an AIH diagnosis compared to the White reference group.45

Educational programmes delivered at schools on
the harms of a sedentary lifestyle on fat-rich
sugar-rich diets, including a clear portrayal of
obesity as a disease.
Obesity should be tackled by community health
programmes in which parents are engaged.
The information provided to patients on the
disease prognosis and related risk factors should
avoid victim blaming while ensuring both individual and system-level resources are enacted
regardless of education, sex, socioeconomic status or religious beliefs.
Patient associations and investigators should
ensure that the most affected populations are
properly represented in clinical trial enrolment
strategies.
Further studies are needed on inequalities in AIH
in areas other than some US states.
Aspects such as treatment related-toxicity or
response according to ethnicity or socioeconomic status require further exploration.

AIH, autoimmune hepatitis; aHR, adjusted hazard ratio; ALD, alcohol-related liver disease; aOR, adjusted odds ratio; HCC, hepatocellular carcinoma; HR, hazard ratio; MELD,
model for end-stage liver disease; NAFLD, non-alcoholic fatty liver disease; OR, odds ratio.

addition, to the best of our knowledge, courses or
workshops addressing health inequalities in liver
disease are not currently offered. Another cause
might be more systemic, e.g. in many European
countries it was widely assumed following the
emergence of the welfare state and universal
healthcare that access to health services, educational attainment, social class, migration status or
ethnicity would only have a marginal impact.
The particularly worrying case of alcohol-related
liver disease
One perplexing scenario, which could be called
the “European alcohol research paradox”, is why
ALD is so poorly studied from an equity
perspective, particularly in Europe where the
median alcohol consumption is higher than in
other continents, with 50% of end-stage liver
disease being due to alcohol,1 and where
approximately 20% of the global burden of liver
disease due to alcohol is located?23 Is it due to
stigma and prejudice? Or is it precisely because
alcohol abuse is so common in European countries that it is normalised and therefore overlooked, and we end up ‘blaming the victim’ in
cases of alcohol-related cirrhosis?24
We tend to think that most clinicians and epidemiologists addressing ALD are well-informed
on the impact of socioeconomic and cultural determinants of the disease, and how not only
people with underlying mental health issues but
also those with precarious jobs, economic insecurity, or an irregular migration status are more
likely to develop alcohol abuse disorders from
childhood.25 An important issue is that many liver
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disease specialists feel frustrated and powerless
when liver-related alcohol disorders are diagnosed so late, in decompensated patients with
severe alcohol dependency.26 Moreover, national
policies and healthcare pathways are barely
capable of educating, promoting health related to
alcohol consumption, diagnosing and referring, or
providing psychological or addiction support from
early ages and stages of the disease. Furthermore,
media (traditional and new social networks) and
advertising industries have a strong role in the
promotion of alcohol consumption.27,28

Proposals for the future
Tackling inequality requires populationwide appraisals
Acquiring an equity lens is important not only to
disentangle the various outcomes and potential
underlying causes of a certain liver disease across
groups, enabling the design and implementation of
tailored interventions and policies, but also to
apply such interventions in an equitable way.
Actually, an intervention might end up increasing
the inequalities it is supposed to mitigate if certain
aspects such as social stratiﬁcation are not
considered.29 Tackling the socioeconomic gradient
in health across the entire spectrum of socioeconomic positions constitutes a population-wide
goal. The aim here is levelling up health outcomes across the social gradient, with the greatest
rate of health gain in the worst affected social
stratum, the next greatest health gain in the next
lowest social stratum and so on. However, potentially positive interventions might also have some
downsides. Let us take as an example the simple
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Fig. 3. Studies on health inequalities in liver disease 2000-2022. Three hundred and three studies were categorised according to: (A) Region of origin and main
topic addressed; (B) Year of publication and main liver topic addressed; (C) Type of research approach; and (D) Axes of inequality addressed. * Socioeconomic
position includes social class, income and education. CLD, chronic liver disease; HCC, hepatocellular carcinoma; LT, liver transplantation; NAFLD, non-alcoholic
fatty liver disease.

case of two unequal social groups, the rich and the
poor. A positive intervention could increase the
average general health of both groups taken
together. However, this improvement could be
unequal and augment differences in the health of
both groups. For instance, if an educational policy
to decrease alcohol consumption among teenagers
is targeted to what is considered to be an average
middle-class urban individual, the decrease in

alcohol consumption might be substantially higher
in the city compared to rural settings, and amongst
those relatively well educated and with fairly high
household incomes compared to the children of
blue collar families, thereby increasing the
inequality gap between groups in spite of the
average health improvement. Moreover, health
promotion and prevention should also be built
upon an equitable approach, including the
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Fig. 4. Worldwide geographical distribution of liver health inequalities research by authors’ country of origin.

evaluation strategies (a critical point that is often scientists among other experts, should work
overlooked) put in place.30
together to generate the best possible evidence so
A selection of critical points that need address- that policymakers can take effective action.
ing through future actions is provided in Box 2.
No improvement is possible without
Multi-level action and multidisciplinary teams: reliable data
the haystack of future initiatives
There is an urgent need for reliable data sources at
To effectively tackle liver health inequalities in the national level in order to accurately capture the
Europe and elsewhere, actions should be taken at burden of liver disease and to determine how it is
various levels and a wide range of stakeholders distributed across subpopulations and groups. The
must be involved. From data collection and analysis current lack of availability of minimum quality data
to the design of public health interventions, from likely explains the observed differences across
training of healthcare professionals to population- geographical settings in research activity regarding
level awareness campaigns, from community liver disease inequalities. Efforts to generate good
health to clinical trial design, equity should be estimates of the global impact and distribution of
embedded and monitored through a multi-layered liver disease by aetiology are largely hampered by
approach. To this aim, multidisciplinary teams deﬁciencies in country-level data. For instance, in
involving clinicians, nurses, epidemiologists, public many countries death certiﬁcation data collated by
health specialists, sociologists and political the World Health Organization are known to
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underreport liver-related deaths,1 and Global
Burden of Disease data do not have enough granularity to calculate accurate estimates by type of
liver disease. Therefore, data collection through
large epidemiological databases and prospective
cohorts should be stimulated and funded.
Inequalities in the drug development pipeline?
That participants in clinical trials seldom represent
the population that will eventually be treated with
the compounds tested has been reported in detail
for a long while,31 but it has not been a subject of
broad interest until recent years. Moreover, while
bias based on sex and ethnicity have been widely
documented in areas such as cardiovascular disease, little attention has been paid in liver disease.
Recently, Burra, Zanetto and Germani warned that
the “sex gap in clinical trials” in hepatology,
although increasingly recognised, threatens equitable access to safe and effective drugs for both
sexes in areas such as NAFLD.32 Robertson and
colleagues recently reported that amongst clinical
trials on weight management in adults living with
severe obesity, which is tightly related to NAFLD,
only 6.1% trials reported adapting recruitment to
appeal to underserved groups, 10.0% reported
culturally adapting their trial materials, over half of
the trials reported participants’ race or ethnicity,
and one-ﬁfth reported socioeconomic status.33
Remarkably, both in liver disease and other
areas, there are relevant axes of inequality other
than sex, age and ethnicity that are rarely discussed
when analysing equal representation in clinical
trials, e.g. religion, education, socioeconomic status
or type of health insurance. In countries such as the
US, an individual from a low socioeconomic background with poor healthcare coverage might be
more likely to participate in certain clinical trials
because this might allow them to beneﬁt from
health provision temporarily. On the other hand,
they might not be able to access the treatment
tested once it has been commercialised. This and
other related aspects of drug development are key
but nonetheless often overlooked.
A global joint commission on liver
health equity?
A good starting point would be the creation of a
Joint Commission on Liver Health Equity including
representatives from EASL, AASLD (American Association for the Study of Liver Diseases), APASL
(Asian Paciﬁc Association for the Study of the Liver)
and ALEH (Latin American Association for the
Study of the Liver) that comprehensively analyses
the current situation and provides guidance for the
coming years. Such a global initiative should help
to raise awareness and boost data collection and
research. However, given the particularities of liver
disease and its associated inequalities according to
each region, in order to be effective, initiatives will
likely need to be tailored to smaller geographic

Box 1. Disparities in liver health inequalities research: A snapshot.

•

Health outcomes vary widely across populations and groups (disparities), as do the underlying causes leading to unfair and avoidable
differences according to sociocultural determinants of health and axes
of inequality.

•

In general, most health issues are approached from an overall quantitative perspective and then specific focus is put on “vulnerable populations” or “minorities”, but a large proportion of “the many” suffer
avoidable inequalities.

•

Such inequalities are multicausal: from biological aspects, to access
and quality of health services, to sex, ethnicity, age and other individual
and collective factors, to policy.

•

Most health inequalities research has been conducted in the United
States, with very few studies from Europe or elsewhere.

•

The most widely studied topic in liver health inequalities research has
been related to access to liver transplantation.

•

The most neglected topic in this regard has been alcohol-related liver
disease.

•

The most commonly addressed axis of inequality in this research has
been ethnicity.

•

There is a lack of international educational programmes on health equity
for liver disease.

areas, for instance EASL leading at the European
level in coordination with national scientiﬁc societies. Moreover, EASL should play a leading role in
designing educational materials and a speciﬁc
research training itinerary in health inequalities for
scholars, healthcare providers and policymakers
working in the ﬁeld of liver disease. For instance,
EASL might consider launching a speciﬁc training
course and a “Liver Equality Research Award”. In
the mid-term, health inequalities, which are
currently almost exclusively taught in public health
venues, should be included in the curricula of life
and health sciences’ degrees.
Pending work in academic settings
In addition to the fundamental work of raising
awareness and providing educational tools, health
inequalities as a sub-discipline should be included
in scientiﬁc conferences and workshops. Similarly,
scientiﬁc journals could incorporate an “equality
corner” or in some way encourage research and
highlight the relevance of health inequalities to the
hepatology community. Speciﬁc aspects that might
be incorporated into a researcher’s routine include
the systematic collection of dimensions, indicators,
and variables that would enable inequalities in the
design of clinical and epidemiological studies to be
addressed in a comprehensive way, e.g. the recent
international consensus on advancing the global
public health agenda for NAFLD, in the section on
“Policy strategies and a societal approach” included
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Box 2. Critical points: What is to be done?

•

Creation of epidemiological surveillance systems and national
databases that allow the collection of high-quality data on liver disease
and its associated inequalities.

•

Dissemination on the relevance and ways to study liver health
inequalities within and outside the scientific community.

•

Creation of an EASL-AASLD-APASL-ALEH Joint Commission on Liver
Health Equity as a starting point for intercontinental and multidisciplinary
collaboration.

•

Provision of educational programmes on health equity for liver disease
from early career stages.

•

Provision of specific training on health equity for liver health
professionals.

•

Inclusion of health equity by scientific societies in conferences, courses,
workshops, grants and awards.

•

Inclusion of initiatives like an “equity corner” in journals by editorial
boards.

•

Inclusion and evaluation of health equity in scientific articles, research
projects and clinical trials.

•

Participation of patient and community groups.

•

Lobbying to European institutions such as the European Commission,
European Parliament, WHO Europe.

AASLD, American Association for the Study of Liver Diseases; ALEH, Asociación Latinoamericana
para el Estudio del Hígado (Latin American Association for the Study of the Liver); APASL, Asian
Paciﬁc Association for the Study of the Liver; EASL, European Association for the Study of the
Liver; WHO, World Health Organization.

the following recommendation: “The NAFLD prevention agenda should include the creation of
healthier, more equitable and sustainable societies
as one of its core goals. One way to do that should
be to emphasize the Sustainable Development
Goals’ targets that are relevant to preventing and
treating NAFLD”.34
Journals, institutional review boards, and
research councils evaluating projects should
ensure that at least some of their reviewers have
speciﬁc training in health inequalities research and
provide meaningful feedback in this regard, with
speciﬁc emphasis on how potential policies and
interventions derived from research ﬁndings might
be implemented and evaluated.
Health equity, also in artiﬁcial intelligence/
machine learning and big data
Of emergent importance is that an equity lens be
applied to the burgeoning ﬁelds of big data and
artiﬁcial intelligence/machine learning (AI/ML). In
hepatology, despite the advances towards clinically
useful applications derived from AI/ML, there is a
risk that biases and health inequities can be
introduced or exacerbated by these technologies.
As stated in a recent review, if left unrecognised in
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the set up and application of such technologies,
certain biases and overlooked inequalities could
generate or worsen systematic racial, ethnic and
sex disparities when deployed on a large scale.35 In
brief, the main reasons are two-fold: ﬁrst, the “rule
of big numbers” might stress the relevance of
clinical and analytical ﬁndings while neglecting
socio-epidemiological variables; and secondly, the
latter could be wrongly interpreted. For example, a
certain ethnicity could be interpreted as being
associated with poorer outcomes according to an
AI algorithm that analysed data from millions of
individuals of a particular country. However, if data
on socioeconomics or healthcare access were not
available, this might hide that the actual cause of a
poor prognosis is the inability to pay for healthcare
due to economic deprivation, which could potentially be disproportionally concentrated in a certain
ethnicity, e.g. African Americans. This of course
could have potential implications for policy design.
Not without the patients and their communities
Equally important is the involvement of patients
and their communities, including representatives
such as ELPA (European Liver Patients Association),
Liver Patients International and other patient
advocacy groups, which might provide critical
insight on how stigma and inequalities are
perceived by the population and vulnerable
groups, and how they should be tackled. Moreover,
they can help to advocate so that political parties
and European institutions such as the European
Commission increase funding in research projects
on liver health equality with the goal of supporting
public health and health system interventions
aimed at reducing liver health inequalities. Policymakers should also be engaged in this important
endeavour and be asked to provide “health-in-allpolicies” responses, e.g. Health Department action
on its own would not be enough to tackle ALD, but
Education, Consumer Affairs, Treasury, and Labour
departments should also be involved.
Conclusions
In summary, the ﬁrst steps on the path to giving
equality the place it deserves in the liver disease
community largely depend on researchers and
practitioners. To achieve this goal, Europe should
increase its awareness of health inequalities in the
liver arena, perform high quality research that addresses health inequalities and guide and inspire
health policymakers and society as a whole to close
this gap so that all of our communities are effectively protected from liver diseases.
Abbreviations
AI/ML, artiﬁcial intelligence/machine learning;
ALD, alcohol-related liver disease; EASL, European
Association for the study of the Liver; NAFLD, nonalcoholic fatty liver disease.
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