
REVIEW

REVIEW

Treatment of Nonalcoholic Fatty Liver Disease: Role of
Dietary Modification and Exercise

Angelo H. Paredes, M.D.,* Dawn M. Torres, M.D.,* and Stephen A. Harrison, M.D.†

Nonalcoholic fatty liver disease (NAFLD) is one of the
most common diseases in industrialized countries and repre-
sents an imbalance between energy intake and energy out-
put. NAFLD statistically parallels other chronic medical con-
ditions that are predicated on energy balance, such as obe-
sity, diabetes, hyperlipidemia, and hypertension, which are
collectively known as metabolic syndrome. Treatment for
NAFLD is most critical for those patients with nonalcoholic
steatohepatitis (NASH) because they are at greater risk for
progression to cirrhosis as well as hepatocellular carcinoma.
Optimal treatment for NAFLD begins with weight loss and
exercise and the positive corollaries that usually follow:
improved insulin sensitivity, increased adiponectin expres-
sion, and improved lipid profiles. Improvement in liver
enzymes historically has been monitored as a measure of
therapeutic success. However, therapeutic response ideally is
measured by improvements in hepatic histological results
because serum aminotransferases do not always correlate
with the disease state. There is currently no Food and Drug
Administration–approved pharmacotherapy for the treatment
of NASH, and similarly, there is no one specific dietary
approach, although lifestyle modification via diet and exer-
cise has shown potential benefit.

Weight loss by dietary changes with or without exercise or
with bariatric surgery has persistently been shown to lead to
biochemical and histological improvements in NAFLD. In a
pilot study of 23 patients with biopsy-proven NASH who
were given 1 year of intense diet counseling, 9 of the 15
patients who completed the study showed histological
improvement, with 7% weight loss in the histological re-
sponder group versus 2% weight gain in the nonrespond-
ers.1 This labor-intensive approach to the treatment of

NAFLD emphasizes the importance of weight loss but even
more so the difficulty with patient motivation because less
than half of the participants lost enough weight to alter the
course of the disease.

Pharmaceutical agents used as an adjunct to lifestyle modi-
fication have reinforced the concept that effective weight loss
leads to improvement in NASH histological results, but this
is difficult both to achieve and to sustain. Orlistat, an inhibi-
tor of pancreatic lipase, was studied in a randomized placebo
controlled trial of 50 biopsy-proven NASH patients, and the
study demonstrated that 36 weeks of a regimen of placebo
plus vitamin E and dietary counseling (1400-kCal diet) pro-
duced results similar to those of a regimen of orlistat plus
vitamin E and dietary counseling. Histological improvement
was demonstrated in patients from both groups who lost 9%
or more of their body weight.2 From this and other studies,
a tangible target for providers and patients with NAFLD is a
weight loss of 5% to 10% of total body weight over a 6- to
12-month period.

There is no ideal diet to obtain the target goal of 5% to
10% body weight loss, and further investigation is needed to
determine the clinical and histological efficacy of the various
popular diets in NASH populations, including Weight
Watchers, carbohydrate restriction without fat restriction
(Atkins diet), macronutrient and glycemic load modification
(Zone diet), and fat restriction (Ornish diet). In obese
patients with a body mass index of more than 35 kg/m2, no
significant difference in weight loss was seen with either die-
tary approach.3 In the absence of studies in NAFLD patients,
the specific dietary program is less important than tailoring a
diet to a patient’s lifestyle to achieve and maintain long-term
weight loss.
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Macronutrient composition also seems to be important in
both promoting and inhibiting the development of NASH.
Observational studies have shown NAFLD patients to have
higher consumption of omega-6 fatty acids and lower con-
sumption of omega-3 polyunsaturated fatty acids.4 Animal
studies have shown that omega-3 polyunsaturated fatty acids
promote insulin sensitivity, reduce intrahepatic triglyceride
content, and ameliorate steatohepatitis.5

The positive association between high-fructose corn syrup
via soft drink consumption and NAFLD also is evident.6,7 In
a large-scale study of 427 NAFLD patients, fructose-contain-
ing beverages were associated significantly with a higher
fibrosis stage,6 and this is thus an important modifiable risk
factor. Most recently, caffeinated coffee intake has been
associated independently with decreased rates of fibrosis in
NASH, although prospective studies demonstrating improve-
ment in NASH with coffee intake are lacking.8

Physical activity as a lifestyle modification also has been
studied in the treatment of NAFLD. The intensity and type of
exercise seem to play a role in NAFLD treatment in a manner

independent of weight loss. In a cohort study of 813 adults
with biopsy-proven NAFLD enrolled in the NASH Clinical
Research Network, vigorous exercise was associated with
decreased adjusted odds of having NASH (odds ratio ¼ 0.65,
95% confidence interval ¼ 0.43–0.98).9 Vigorous exercises
were activities with a metabolic equivalent value of 6 or more,
such as using a treadmill or step machine. Doubling the time
spent in vigorous physical activity was associated with
decreased fibrosis, although neither moderate-intensity exer-
cise nor total exercise per week was associated with NASH or
the stage of fibrosis; this suggests that intensity may be more
important than the duration or total volume of exercise.

Resistance training also may be an important component
to an exercise regimen in NAFLD populations. In a study of
19 NAFLD patients, 3-times-weekly resistance training for 8
weeks resulted in a 13% reduction in steatosis measured
with magnetic resonance spectroscopy and in 12% increased
insulin sensitivity in the absence of weight reduction.10

Compared with aerobic training, resistance training may
increase lean body mass while decreasing total body fat,
which increases insulin sensitivity. The initiation of increased
physical activity is the first step to the treatment of NAFLD,
with the goal program including both vigorous exercise and
resistance training.

The treatment of NAFLD is a patient-centered process that
requires a patient to accept responsibility for lifestyle modifi-
cations. Evidence is emerging that allows physicians to guide
patients better with diet and exercise counseling (See Fig. 1).
Pharmaceutical therapies for the treatment of NAFLD actively
are being sought, but weight loss remains the only interven-
tion with proven outcomes. n
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FIGURE 1. Integration of diet, exercise, and complementary medicine for
the treatment of nonalcoholic fatty liver disease. Abbreviation: MET, metabolic
equivalent.
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