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COMMENT

Integrating social nutrition principles
into the treatment of steatotic liver
disease
Dana Ivancovsky-Wajcman1, Paul N. Brennan 2,3, Christopher J. Kopka4,

Shira Zelber-Sagi3,5, Zobair M. Younossi3,6, Alina M. Allen7,

Karen R. Flórez 8 & Jeffrey V. Lazarus 1,3,8✉

Current treatment of metabolic dysfunction-associated steatotic liver disease
focuses on adjusting patients’ lifestyles, including promoting weight loss and
physical activity. Here, we suggest adopting a holistic preventive hepatology
approach encompassing social nutrition, social prescribing and broader societal
changes to facilitate individuals’ engagement with behavioural modifications.

Formerly known as non-alcoholic fatty liver disease (NAFLD), metabolic dysfunction-associated
steatotic liver disease (MASLD) is characterised by fat accumulation in the liver (hepatic stea-
tosis) in the absence of excess alcohol intake, use of steatogenic drugs (medications that promote
the accumulation of excess fat in liver cells) or competing hepatic causes, such as viral hepatitis.
MASLD can progress to its more aggressive phenotype, metabolic dysfunction-associated
steatohepatitis (MASH, formerly known as non-alcoholic steatohepatitis [NASH]), which may
predispose some individuals to develop progressive liver fibrosis. This can then advance to
cirrhosis and/or hepatocellular carcinoma (HCC) and possibly require liver transplantation.
During 2010–2019, MASH was the fastest growing cause of HCC1. MASLD is also related to
declining cognitive and mental health, particularly depression and anxiety2, as well as significant
impairment of health-related quality of life3.

There are ongoing efforts to develop targeted and effective pharmacological treatments for
MASH. However, there are currently no licensed drugs, despite significant advances in the
understanding of MASLD and MASH pathogenesis and substantial efforts in the clinical trial
space4. Given this absence of licensed pharmacological therapy, lifestyle interventions, including
those that promote weight loss through lifestyle behaviour change, remain as the first line of
treatment5 and should be prescribed to all patients, in conjunction with medications targeting
commonly associated comorbidities, such as type 2 diabetes (T2D), obesity and cardiovascular
disease. If lifestyle adjustments or pharmacotherapy do not lead to the required weight loss,
metabolic surgery may be recommended. Nonetheless, this approach has inherent associated
risks and is unlikely to be available or suitable for most patients.

Clinical nutrition research provides compelling evidence that specific dietary factors can
disturb metabolic homoeostasis either directly, by affecting blood glucose levels, insulin resis-
tance, hepatic steatosis and inflammation levels and the gut microbiome or indirectly, through
excessive caloric consumption leading to weight gain. Suboptimal nutrition thus contributes to
rising T2D incidence rates, with an estimated 14 million new cases arising between 1990 and
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2018 globally6, and increases the risk of developing MASLD by
56%, according to a 2021 meta-analysis7. A healthy diet is
therefore a pivotal and modifiable factor in MASLD development.

Current nutrition approaches for MASLD and MASH focus
on achieving a 7–10% weight loss by adopting a healthy diet
tailored to patients’ preferences and metabolic comorbidities, if
present. Dietary treatment involves reducing the intake of
refined grains, fructose, processed meat, saturated fatty acids
and alcohol and increasing the consumption of foods typical of
the Mediterranean diet, including vegetables, whole grains,
omega-3 fatty acids and olive oil. In many cases, caloric intake
reduction is also warranted5. A healthy diet should be coupled
with an adequate exercise programme that reduces sedentary
time8. However, achieving sustained lifestyle adjustments and
weight loss remains a complex challenge for most patients.
Barriers are commonly associated with commercial and social
determinants that influence an individual’s well-being and
health outcomes, such as limited access to healthy lifestyle
resources in one’s neighbourhood, including affordable nutri-
tious food, and the cost and time constraints of making sus-
tained lifestyle adjustments.

Commercial and social determinants of health thus impact
the prevalence of not just MASLD and MASH but also of other
non-communicable diseases (NCDs), such as hypertension,
obesity and T2D. While acknowledging that it is important to
develop pharmacological agents for MASH and MASLD, just as
there are such treatments for other NCDs, we also call attention
to the need for increased government, industry and community
action in promoting the accessibility of healthy lifestyles. In
practice, this can be done in several ways, such as by improving
access to affordable nutritious foods via subsidies, discouraging
consumption of sugar-sweetened beverages through taxation,
reformulating food products to reduce the amount of harmful

ingredients, encouraging physical activity by ensuring adequate
city infrastructure and promoting employee well-being by, for
example, prioritising mental health. These are all necessary
components to reduce the incidence of MASLD and NCDs in
general and to strengthen MASLD and MASH policies, strate-
gies and guidelines for treatment9, in order to end this public
health threat.

Health systems should also be equipped to provide beha-
vioural education and tools to improve individuals’ physical,
mental and social well-being. However, healthcare professionals
in clinical settings often have limited capacity to effectively
address the underlying social problems that contribute to both
the onset and persistence of poor physical and mental health10.
The concept of social prescribing, which does not have a uni-
versally agreed-upon definition or intervention scheme, tries to
fill this gap by connecting individuals with appropriate non-
medical resources relevant to their needs to promote overall
well-being. It encompasses a range of interventions to promote
lifestyle changes relating to factors like smoking, diet and
physical activity, as required. Such interventions may include a
local jogging group, a list of healthy food substitutes, commu-
nity gardening, a nutrition education group session, a healthy
cooking club or support groups for smoking and/or alcohol
cessation or stress management10.

To effectively leverage and implement social prescribing
interventions, it is crucial to first understand the social dimen-
sion of nutrition. Nutrition exists at the interface between
medical and social sciences. Social nutrition explores how social
factors, including culture, faith and ideology, community, family
and support networks influence what, when, how and why
individuals eat. This, in turn, impacts health outcomes, including
the likelihood of developing NCDs. Social nutrition also con-
siders the nutritional consequences of social processes of
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Fig. 1 Achieving favourable steatotic liver disease outcomes via social nutrition-informed preventive hepatology. The implementation of person-centred
care, social nutrition and health-promoting policies is central in preventing and treating steatotic liver disease. Steatotic liver disease exists as a continuum
from simple steatosis to cirrhosis and fibrosis progression (F-stage) is associated with poorer outcomes. Fibrosis progression is not unidirectional and prior
to cirrhosis it is reversible through lifestyle changes, glycaemic control and weight loss. Hepatocellular carcinoma may develop at any fibrosis stage, but can
be prevented with a healthy lifestyle.
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globalisation, urbanisation, impoverishment, pandemics, nutri-
tion education and policy11. Social determinants of health,
including socioeconomic status, migration, dietary culture, place
of residence, and gender and commercial factors may also be
influential. Taken together, the origins of malnutrition and
obesity lie not only in personal food choices and biological
mechanisms but in multilayer social environments that may not
promote health, especially among vulnerable and minoritised
populations. To implement a health-promoting policy that bal-
ances biological perspectives and social sciences, policymakers
must recognise the importance of social factors in determining
the nutritional health and well-being of individuals, households,
communities and populations, across the lifespan11.

Implementing a holistic approach, focusing on both preven-
tion and treatment of MASLD and MASH, and their associated
comorbidities, requires the involvement of multiple stakeholders
from diverse medical specialisations beyond hepatology, such as
endocrinology, cardiology, nutrition, obesity and mental health.
Efforts to prevent MASLD should commence at the earliest
stages, requiring the involvement of maternal medicine and
paediatrics. It also warrants the participation of public health
professionals, policymakers, governmental bodies, community
leaders and industry in implementing change. In addition, it is
necessary to involve the education system and implement rea-
listic and sustainable healthy nutrition policies in schools
in order to prevent childhood obesity and MASLD. Hepatology
associations can learn from cardiology associations12 in, for
instance, advocating for healthier food systems, thus ensuring
that primary prevention is a central tenet of preventive
hepatology13.

Recent evidence highlights the challenges of managing
complex co-morbid diseases, such as T2D and MASLD. In a
2023 randomised trial, despite implementation of conventional
best-practice approaches, including optimised pharmacological
therapy and lifestyle interventions, patients achieved minor
weight loss and poorer liver-related improvements than those
undergoing metabolic surgery14. Given the high prevalence of
T2D and MASLD, the cost of surgical interventions and the
limited capacity of healthcare systems, only a small proportion
of patients receive adequate care. Integrating social prescribing
and nutrition interventions as part of the prevention and
treatment of MASLD and other NCDs may reduce the burden
on health services while improving patients’ physical and
mental health.

To achieve favourable health outcomes, health systems must
adopt holistic, personalised and person-centred care, combined
with ambitious policy and social interventions (Fig. 1). We
believe that these strategies complement pharmacological
therapies currently in trials and in real-world settings, after
regulatory approval, and would be a crucial part of a person-
centred approach to tackling MASLD15. These synergistic
efforts would help to reduce the incidence and prevalence of
MASLD and MASH and associated metabolic diseases, as well
as reducing their economic and societal impact.

Received: 25 July 2023; Accepted: 26 October 2023;

References
1. Huang, D. Q. et al. Changing global epidemiology of liver cancer from 2010 to

2019: NASH is the fastest growing cause of liver cancer. Cell Metab. 34,
969–977.e962 (2022).

2. Labenz, C. et al. Nonalcoholic fatty liver disease increases the risk of anxiety
and depression. Hepatol. Commun. 4, 1293–1301 (2020).

3. Younossi, Z. M. et al. Clinical and patient-reported outcomes from patients
with nonalcoholic fatty liver disease across the world: data from the global
non-alcoholic steatohepatitis (NASH)/non-alcoholic fatty liver disease
(NAFLD) registry. Clin. Gastroenterol. Hepatol. 20, 2296–2306.e2296 (2022).

4. Harrison, S. A., Allen, A. M., Dubourg, J., Noureddin, M. & Alkhouri, N.
Challenges and opportunities in NASH drug development. Nat. Med. 29,
562–573 (2023).

5. Younossi, Z. M., Corey, K. E. & Lim, J. K. AGA clinical practice update on
lifestyle modification using diet and exercise to achieve weight loss in the
management of nonalcoholic fatty liver disease: expert review.
Gastroenterology 160, 912–918 (2021).

6. O’Hearn, M. et al. Incident type 2 diabetes attributable to suboptimal diet in
184 countries. Nat. Med. 29, 982–995 (2023).

7. Hassani Zadeh, S., Mansoori, A. & Hosseinzadeh, M. Relationship between
dietary patterns and non‐alcoholic fatty liver disease: a systematic review and
meta‐analysis. J. Gastroenterol. Hepatol. 36, 1470–1478 (2021).

8. Younossi, Z. M., Zelber-Sagi, S., Henry, L. & Gerber, L. H. Lifestyle
interventions in nonalcoholic fatty liver disease. Nat. Rev. Gastroenterol.
Hepatol. https://doi.org/10.1038/s41575-023-00800-4 (2023).

9. Lazarus, J. V. et al. The global NAFLD policy review and preparedness index:
are countries ready to address this silent public health challenge? J. Hepatol.
76, 771–780 (2022).

10. Morse, D. F. et al. Global developments in social prescribing. BMJ Glob.
Health https://doi.org/10.1136/bmjgh-2022-008524 (2022).

11. Schubert, L., Gallegos, D., Foley, W. & Harrison, C. Re-imagining the ‘social’
in the nutrition sciences. Public Health Nutr. 15, 352–359 (2012).

12. American Heart Association. Food System Strategy. https://www.heart.org/en/
healthy-living/company-collaboration/food-system-strategy (2023).

13. Hirschfield, G. M., Kumagi, T. & Heathcote, E. J. Preventative hepatology:
minimising symptoms and optimising care. Liver Int. 28, 922–934 (2008).

14. Verrastro, O. et al. Bariatric–metabolic surgery versus lifestyle intervention
plus best medical care in non-alcoholic steatohepatitis (BRAVES): a
multicentre, open-label, randomised trial. Lancet 401, 1786–1797 (2023).

15. Brennan, P. N. et al. Antifibrotic therapy in nonalcoholic steatohepatitis: time
for a human-centric approach. Nat. Rev. Gastroenterol. Hepatol. https://doi.
org/10.1038/s41575-023-00796-x (2023).

Acknowledgements
This work received no funding. D.I.W. and J.V.L acknowledge support to ISGlobal from the
grant CEX2018-000806-S, funded by MCIN/AEI/10.13039/501100011033, and the ‘Gen-
eralitat de Catalunya’, through the CERCA Programme, outside of the submitted work.

Author contributions
D.I.-W. drafted the manuscript and designed the figure; P.N.B. drafted the manuscript;
C.J.K. drafted the manuscript; S.Z.-S. critically reviewed the manuscript; Z.M.Y. critically
reviewed the manuscript; A.M.A. critically reviewed the manuscript; K.R.F. critically
reviewed the manuscript; J.V.L. drafted the manuscript and critically reviewed the figure.

Competing interests
P.N.B. acknowledges consulting fees from Resolution Therapeutics and payment or
honoraria from Takeda, outside of the submitted work. S.Z.-S. has given presentations for
and received support for attending meetings and/or travel from AbbVie, outside of the
submitted work. Z.M.Y. acknowledges consulting fees from Gilead, Intercept, Siemens,
Novo Nordisk, Madrigal, Merck, Quest and Bristol Myers Squibb, outside of the sub-
mitted work. A.M.A. acknowledges grant support to her institution from the US National
Institutes of Health (NIH) (DK128127), Novo Nordisk, Pfizer and Target Pharma and
advisory board participation for Novo Nordisk, outside of the submitted work. A.M.A. is
also a guest editor for Communications Medicine, but was not involved in the editorial
review of nor the decision to publish this article. J.V.L. acknowledges grants and speaker
fees from AbbVie, Gilead Sciences, MSD and Roche Diagnostics to his institution,
speaker fees from Echosens, Janssen, Novo Nordisk and ViiV and consulting fees
from GSK and Novavax, outside of the submitted work. D.I.-W., C.J.K. and K.R.F. have
no potential competing interest to disclose.

Additional information
Correspondence and requests for materials should be addressed to Jeffrey V. Lazarus.

Reprints and permission information is available at http://www.nature.com/reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

COMMUNICATIONS MEDICINE | https://doi.org/10.1038/s43856-023-00398-3 COMMENT

COMMUNICATIONS MEDICINE |           (2023) 3:165 | https://doi.org/10.1038/s43856-023-00398-3 |www.nature.com/commsmed 3

https://doi.org/10.1038/s41575-023-00800-4
https://doi.org/10.1136/bmjgh-2022-008524
https://www.heart.org/en/healthy-living/company-collaboration/food-system-strategy
https://www.heart.org/en/healthy-living/company-collaboration/food-system-strategy
https://doi.org/10.1038/s41575-023-00796-x
https://doi.org/10.1038/s41575-023-00796-x
http://www.nature.com/reprints
www.nature.com/commsmed
www.nature.com/commsmed


Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,

adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons licence, and indicate if changes were made. The images or other third party
material in this article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder. To view a copy of this licence, visit http://creativecommons.org/
licenses/by/4.0/.

© The Author(s) 2023

COMMENT COMMUNICATIONS MEDICINE | https://doi.org/10.1038/s43856-023-00398-3

4 COMMUNICATIONS MEDICINE |           (2023) 3:165 | https://doi.org/10.1038/s43856-023-00398-3 | www.nature.com/commsmed

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
www.nature.com/commsmed

	Integrating social nutrition principles into the treatment of steatotic liver disease
	References
	Acknowledgements
	Author contributions
	Competing interests
	Additional information




