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Metabolic dysfunction-associated fatty liver disease 
(MAFLD) is the liver manifestation of metabolic syndrome, 
a rapidly growing clinical and public health issue mirrored 
by epidemic rates of obesity, type 2 diabetes mellitus, 
hypertension and cardiovascular disease (CVD). Besides 
MAFLD, nomenclature used to capture fatty liver disease 
not primarily due to alcohol excess include non-alcoholic 
fatty liver disease (NAFLD) and metabolic dysfunction-
associated steatotic liver disease (MASLD). Regardless of 
the terminology used, these diagnoses describe the most 
common cause of chronic liver disease globally. Accordingly, 
MAFLD is poised to become the leading cause of 
hepatocellular carcinoma (HCC) and end-stage liver disease 
requiring liver transplantation around the world (1,2). In 
addition to this, CVD and extra-hepatic cancers are the 
two main causes of death in the MAFLD population. Thus, 
MAFLD poses a severe clinical burden which is projected 
to worsen in the future and intervention is urgently needed.

Weight loss through lifestyle modification remains the 
first-line treatment of MAFLD. It is effective at improving 
liver enzymes and histology (reducing/resolving steatosis 
and steatohepatitis and even regressing fibrosis) in a dose-

dependent manner with most benefit seen in patients 
who lose >7–10% of their bodyweight (3). Furthermore, 
sustained weight loss also leads to meaningful benefits in 
components of the metabolic syndrome. Although there are 
many ways to achieve weight loss, exercise clearly plays a key 
role. In a recent review, Keating et al. on behalf of Exercise 
and Sports Science Australia, present evidence-based and 
consensus recommendations regarding the role of exercise 
in the management of MAFLD (4). Although a formalised 
(e.g., Delphi) method was not used, consensus was reached 
through an iterative process involving the multi-disciplinary 
authorship team and decisions on translating evidence-
based guidelines into clinical practice were based on 
authors’ professional experiences. Nonetheless, this position 
statement is welcomed for two main reasons. First, clinicians 
are often ill-equipped and ill-informed regarding prescribing 
exercise for MAFLD (and other conditions) and this review 
may help to upskill them (5). Second, it provides a good 
reference on the clinical aspects of MAFLD for exercise 
professionals (exercise physiologists, physiotherapists, 
trainers, etc.) as they become increasingly important in its 
multi-disciplinary management (discussed further below).
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Currently, the strongest evidence supports that 150– 
240 minutes per week of at least moderate-intensity aerobic 
exercise can lead to modest absolute reductions in hepatic 
steatosis by 2–4% (4). Even as little as 135 minutes per 
week (19 minutes per day) has been shown to be effective. 
Although high-intensity interval training is likely to yield 
similar results, its limited evidence prevented the authors 
from making a firm recommendation. Conversely, there is 
more uncertainty regarding the role of resistance training 
alone due to mixed data on hepatic steatosis reduction. 
As such this and other reviews have recommended that 
resistance training can be complementary to aerobic 
exercise but not a replacement (6). Of note, it appears 
that beyond the minimum threshold of 135 minutes of 
moderate-intensity exercise per week, further increases in 
exercise volume (minutes) or intensity provide no additional 
benefit on reducing hepatic steatosis. Interestingly, the 
benefit of exercise on hepatic steatosis can also occur with 
minimal or no weight loss (7).

Importantly, in contrast to weight loss, there are limited 
high quality data supporting the efficacy of exercise for 
improving histological features of MAFLD beyond steatosis. 
These other histological endpoints (i.e., inflammation 
and fibrosis) have greater influence on the development 
of clinical events such as liver complications (6). Indeed, 
the severity of steatosis as measured non-invasively by 
controlled attenuation parameter on transient elastography 
has not been shown to predict liver-related events (HCC 

or decompensation), non-HCC cancer or cardiovascular 
events in patients with NAFLD (8). One explanation for 
this may be that improvement of liver inflammation and/
or fibrosis may be more dependent on weight loss while 
exercise alone (without dietary modification) only has a 
modest effect on this (~2–3 kg decrease in bodyweight and 
~0.78 kg/m2 decrease in body mass index) (4). It should be 
remembered that common to both exercise and weight loss 
are observed improvements in general fitness and wellbeing, 
and cardiovascular parameters (particularly dyslipidaemia) 
which may prevent the development of diabetes mellitus 
and CVD (9).

The above highlights that exercise alone (and simply 
more of it) may not be sufficient to alter the natural history 
of MAFLD, a multi-factorial disease. Instead, dietary, 
pharmacological and even surgical interventions as well as 
lifestyle modifications are necessary. This is best delivered 
through a multi-disciplinary team approach as suggested 
by Keating et al. and many others (4,9,10), similar to 
the management of HCC (Figure 1). For instance, the 
combination of exercise with dietary modification has 
been consistently shown to be synergistic and associated 
with greater weight loss and reduction in hepatic steatosis 
compared to exercise alone (4,10). Thus, the involvement 
of a dietitian in addition to an exercise professional is ideal. 
Other facets of MAFLD that need addressing include 
smoking cessation, minimising alcohol consumption, 
aggressive management of metabolic comorbidities (type 2 

Figure 1 Multi-disciplinary approach to maximise benefits and reduce barriers to exercise for patients with MAFLD. BMI, body mass index; 
LDL, low-density lipoprotein; MAFLD, metabolic dysfunction-associated fatty liver disease.
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diabetes, hypertension, dyslipidaemia) and cancer screening 
via a primary care physician and/or medical specialist(s) (6).  
Specific to exercise, complications of obesity (e.g., 
obstructive sleep apnoea, osteoarthritis, mental illness) 
which may limit a patient’s ability to exercise also require 
concurrent treatment. Beyond lifestyle modification, there 
will likely be approved effective pharmacotherapies for 
MAFLD in the near future and indeed some (e.g., glucagon-
like peptide 1 agonists) have already been used off-label 
for their weight loss properties. Bariatric surgery for select 
patients with non-cirrhotic obese MAFLD is effective at 
reducing weight, resolving steatohepatitis and regressing 
fibrosis (11). However, pharmacotherapy and bariatric 
surgery are not appropriate or beneficial for all patients 
with MAFLD and are reserved for those who have already 
tried but not responded to lifestyle modification. Even if 
these MAFLD treatments have been effective, ongoing 
exercise and dietary modification may help in maintaining 
weight loss and other improvements (12), again highlighting 
the need for multi-disciplinary care. At the centre of any 
multi-disciplinary care model is the patient as illustrated in 
Keating et al.’s suggested approach (4). Indeed, patients with 
MAFLD are ultimately the ones who need to be motivated 
and engaged with their (realistic and achievable) prescribed 
interventions. As such, a pragmatic individualised approach 
which takes into account each patient’s preferences and 
clinical situation has been recommended by most MAFLD 
guidelines (6,10). 

Several points mentioned by Keating et al. deserve to 
be highlighted. First, a barrier to exercise may be patients’ 
lack of education on how to exercise and the importance 
of managing MAFLD. Indeed, the members of the multi-
disciplinary team all play a role in providing this education. 
Additionally, the European Association for the Study of the 
Liver has recently published the first ever patient guidelines 
on living with MAFLD, an accessible lay summary intended 
for educating patients and the general public (9). Patient 
representatives took part in the development of these 
patient guidelines. Since patients are at the centre of the 
multi-disciplinary approach to MAFLD management, 
patient representatives should similarly be involved in future 
position statements and guidelines on exercise. Second, 
the majority of evidence on exercise is on early stage 
MAFLD, with limited data from patients with advanced 
liver disease and cirrhosis. Exercise has been shown to be 
safe and beneficial in cirrhosis of other aetiologies (13). 
However, it is likely that patients with MAFLD cirrhosis 
will have physical limitations which restrict their tolerance 

of prescribed exercise. Therefore, it has been recommended 
that strenuous activities should be avoided especially in 
those with decompensated disease (14). Exercise (specifically 
resistance training) may have the added benefit of halting 
skeletal muscle loss, sarcopenia and frailty which are 
common in the advanced MAFLD population even 
though patients are obese (sarcopenic obesity) (13,14). 
Of note, accelerated skeletal muscle loss and sarcopenia 
occurs in patients with MAFLD even in the absence of 
advanced liver disease (15). Finally, finding the willpower 
and motivation to exercise can be difficult for anyone (not 
just for patients with MAFLD). Considering depression 
is present in up to 20% of patients with MAFLD (9),  
this can further exacerbate the inertia of starting physical 
activity. This and other guidelines have recognised the 
value-add of a psychologist or behavioural counsellor to 
the aforementioned multi-disciplinary team to help achieve 
sustained long-term behavioural change (6,9,10). 

Although Keating et al. provide useful guidance for 
treating an individual with MAFLD, thought is needed 
on how these data ought to inform decision making in 
public health, given that the ability and desire to engage 
in regular exercise can be influenced by community, 
corporate, societal, and legislative factors (10). In particular, 
the required multi-disciplinary approach may not be 
cost effective, feasible or scalable to tackle MAFLD at a 
population level. Clearly, there is more work to be done, 
but position statements such as this one help in the global 
fight against MAFLD by educating and raising awareness.
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