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Abstract
AIM: To determine the clinical effectiveness of intense 
psychological support to physical activity (PA) in non-
alcoholic fatty liver disease (NAFLD), compared with 
cognitive-behavioral treatment (CBT). 

METHODS: Twenty-two NAFLD cases received sup-
port to exercise, tailored to their motivational needs (PA 
group). The effects on body weight, physical fitness 
[6-min walk test, VO2max and the PA-rating (PA-R) 
questionnaire] and body fat (fatty liver indices and 
visceral adiposity index) were compared with data ob-
tained in 44 NAFLD subjects enrolled in a CBT program 
for weight loss, after adjustment for propensity score, 

calculated on baseline data. Measurements were per-
formed at baseline, at 4-mo and one-year follow-up. 
Changes in anthropometric, biochemical and PA pa-
rameters were tested by repeated measurement ANO-
VA. Outcome results were tested by logistic regression 
analysis.

RESULTS: At the end of the intensive program, BMI 
was less significantly reduced in the PA group (-1.09 ± 
1.68 kg/m2 vs  -2.04 ± 1.42 kg/m2 in the CBT group, P  
= 0.019) and the difference was maintained at 1-year 
follow-up (-0.73 ± 1.63 vs  -1.95 ± 1.88, P  = 0.012) 
(ANOVA, P  = 0.005). PA-R was similar at baseline, 
when only 14% of cases in PA and 36% in CBT (P  = 
0.120) recorded values ≥ 3. At 4 mo, a PA-R ≥ 3 was 
registered in 91% of PA and 46% of CBT, respectively (P  
< 0.001) and PA-R ≥ 5 (up to 3 h/wk of moderate-to-
heavy intensity physical activity) was registered in 41% 
of PA and only 9% of CBT group (P  < 0.007). The 
6-min walk test increased by 139 ± 26 m in PA and 
by only 43 ± 38 m in CBT (P  < 0.001) and VO2max by 
8.2 ± 3.8 mL/kg per minute and 3.3 ± 2.7 mL/kg per 
minute, respectively (P  < 0.002). After adjustment for 
propensity, weight loss > 7% was significantly associ-
ated with CBT group at one year (OR = 6.21; 95%CI: 
1.23-31.30), whereas PA-R > 3 was associated with PA 
group (10.31; 2.02-52.63). Liver enzymes decreased 
to values within normal limits in 36% of PA cases and 
61% of CBT (P  < 0.070). Estimated liver fat (Kotronen 
index) fell below the fatty liver threshold in 36% of PA 
and 34% and CBT cases at one-year (not different). 
Also the fatty liver index and the visceral adiposity in-
dex improved to a similar extent.

CONCLUSION: Intensive psychological counseling for 
PA produces hepatic effects not different from standard 
CBT, improving physical fitness and liver fat indepen-
dent of weight loss. Strategies promoting exercise are 
worth and effective in motivated patients, particularly 
in lean NAFLD patients where large weight loss cannot 
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Core tip: The adherence to healthy diet is usually con-
sidered as part of effective treatment by patients with 
nonalcoholic fatty liver disease (NAFLD), whereas mo-
tivation to habitual physical activity is more difficult to 
pursue. We recently developed a specific psychologi-
cal support program to regular physical activity to be 
proposed to NAFLD patients, particularly to those who 
failed or refused the classical weight loss approach. In 
a clinical audit, we compared the preliminary results 
obtained by the physical activity program with the data 
achieved in a group treated by the standard nutritional 
counseling, after adjusting for propensity score. The 
results indicate that physical activity may be imple-
mented in motivated patients, with good results on 
physical fitness, liver enzymes and liver fat.
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INTRODUCTION
Programs aimed at modifying unhealthy behaviors are 
mandatory in patients with nonalcoholic fatty liver dis-
ease (NAFLD) to reduce the risk of  disease progression. 
Both epidemiological studies and several controlled clini-
cal trials, either randomized[1] or non-randomized[2], have 
consistently demonstrated that weight loss and exercise 
reduce liver enzyme levels and have beneficial effects on 
a few histological outcomes: steatosis and necroinflam-
mation are reduced, whereas minor or no effects on 
fibrosis are shown[3].

A recent metaanalysis of  exercise trials has confirmed 
that physical activity per se is beneficial in NAFLD[4]. The 
effects of  exercise may be independent of  weight loss[5], 
but making NAFLD patients move is difficult. Although 
the majority of  cases are well aware of  the importance 
of  physical activity, motivation to exercising is much 
lower than motivation to dieting[6]. NAFLD cases have 
scarce readiness to physical activity change, and 50% of  
cases were classified in either the precontemplation or 
contemplation stage of  change[6], i.e., refractory to in-
crease exercise.

Strategies to improve adherence to exercise have been 
described in the area of  obesity[7] and in other metabolic 
diseases[8]. In the NAFLD area, physical activity counsel-

ling may be particularly difficult due the high prevalence 
of  fatigue as the leading symptom[9], but the relatively 
young age of  most NAFLD patients may favor this ap-
proach compared to dieting. In addition, physical activ-
ity, coupled with healthy food choices, remains the only 
option for the limited number of  lean NAFLD patients 
who nonetheless have features of  the metabolic syn-
drome[10]. Also in this area we need to move from the 
traditional prescriptive approach to an individualized, 
multidisciplinary, empowerment-based intervention, tai-
lored on patients’ preferences[11].

We tested the effectiveness of  a patient-tailored mo-
tivational and psychological support to physical activity 
on clinical and laboratory parameters associated with 
NAFLD. The results were compared with the results of  
a classical cognitive-behavior therapy (CBT) for weight 
loss, already active in our department, after matching by 
a propensity score approach.

MATERIALS AND METHODS
Patients
The study was carried out in outpatients attending our 
tertiary-level unit for the diagnosis and treatment of  
NAFLD. The diagnosis was based on clinical, ultraso-
nographic and laboratory values, after exclusion of  any 
other cause of  chronic liver disease (hepatitis B and C 
virus, autoimmune disease) and alcohol intake not ex-
ceeding 20 g/d (confirmed by relatives).

After baseline assessment, patients were invited to 
choose between our standard, group-based program for 
weight loss or a pilot program, based on an intensive 
motivational and psychological support to exercise (ex-
perimental physical activity group - PA group), chaired 
by a psychologist. The reasons for preferring the activity 
group were either previous failures with the dietary ap-
proach (in other settings) or job constraints that made 
it impossible to participate to fixed group sessions. In 
the PA group, individual sessions of  one hour were 
carried out every two weeks, to stimulate patients to 
increase their physical activity on the basis of  moni-
tored data (walking steps measured by a pedometer) 
and fitness tests (see below). Sessions were tailored to 
the motivational needs of  each participant. After an 
initial assessment of  patients’ readiness to change their 
physical activity level, based on the model of  behavior 
change[12], a motivational approach was used to favor a 
more active lifestyle[13]. Instead of  the common prescrip-
tive approach, subjects were helped identify their pre-
ferred leisure-time activities (walking or riding the bike) 
and then supported in developing and implementing a 
weekly schedule. The sessions focused on how to deal 
with common psychological barriers to physical activity 
and on the importance of  self-monitoring. Well-defined, 
reasonable goals were set during the sessions and the 
supervision of  the weekly schedule was used to provide 
feedback and increase motivation and self-efficacy. The 
final goal was a habitual physical activity workload > 20 
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METs/h per week (corresponding to 3-h/wk moderate-
intense physical activity). In addition, patients received 
one-hour counseling on healthy diet, based on an in-
house developed manual, containing limited basic infor-
mation on portion size, based on the nutrition pyramid, 
and examples to reduce food intake by a fixed amount 
of  calories (maximum calorie reduction, 500 kcal/d). 
The program lasted 3-4 mo, depending on progress and 
the adoption of  healthier lifestyles.

Subjects enrolled into this experimental program (n 
= 22) were compared with 44 consecutive NAFLD pa-
tients enrolled into a CBT program for weight loss dur-
ing the same period, operative in our Unit since 2005[2]. 
Briefly, it consists of  13 weekly group sessions (15-20 
subjects), 120 min each, chaired by physicians, dieticians, 
psychologists, education experts supported by a residen-
tial manual based on the principles of  LEARN program 
for weight control[2]. Only one session is specifically de-
voted to exercise and its barriers.

In both groups, all measurements were repeated at 
the end of  the intensive program (4 mo after the enroll-
ing visit), as well after one year (excluding fitness values). 
Subjects with diabetes maintained their medications 
(metformin) throughout the study period.

The study was carried out as part of  the clinical ac-
tivity of  the metabolic Unit and was approved by the 
Senior Staff  Committee, an institution regulating non-
interventional studies. At entry, all cases signed an in-
formed consent to clinical studies.

Measures
Body weight, height, waist circumference and blood 
pressure were measured as previously reported[14]. Body 
mass index (BMI) is weight (kg) divided by squared 
height (m).

Plasma glucose, total and HDL-cholesterol, triglyc-
erides and liver enzymes (aspartate and alanine ami-
notransferase (AST and ALT) and gamma-glutamyl-
transpeptidase (GGT)) were measured by routine assays. 
Insulin resistance was calculated according to the ho-
meostasis model assessment (HOMA) method[15].

Hepatic steatosis was quantitatively estimated by means 
of  an algorithm (Kotronen index), based on clinical 
and biochemical parameters (presence of  metabolic 
syndrome and type 2 diabetes, fasting insulin, AST and 
AST/ALT ratio), validated against proton magnetic reso-
nance (fatty liver threshold, 5.56%)[16]. We also calculated 
the Fatty Liver Index (FLI)[17] and the Visceral Adipose 
Index (VAI)[18]. FLI measures the probability of  signifi-
cant steatosis; values < 30 rule out and values ≥ 60 rule 
in fatty liver. VAI is an indicator of  visceral fat associated 
with cardiometabolic risk, with cut points derived from a 
Caucasian population[19].

Measures of physical activity and fitness
Physical activity tests were performed at baseline and 
at the end of  the intensive program. The time spent in 

exercise was graded according to the physical activity rat-
ing (PA-R) questionnaire[20]. Scores > 1 indicate regular 
participation in recreation or modest physical activity; 
scores > 3 indicate regular participation in moderate-to-
intense physical activity (running or jogging, swimming, 
cycling, running in place) or any aerobic activity > 1 h/
wk; scores > 5 extend aerobic activity up to 3 h/wk.

Physical fitness was tested by oxygen consumption 
(VO2max) on a treadmill [RunRace, Technogym, Gam-
bettola (FC)], during four 5-min consecutive periods of  
exercise at graded heart rate (55%, 60%, 65% and 70% 
of  maximal theoretical heart rate). VO2max was extrapo-
lated by regression to maximum heart rate.

The 6-min walk test (the distance an individual is able 
to walk over 6 min on a flat surface) was used as a test 
of  exercise capacity[21]. The subjects were allowed to self-
pace and walk forth and back along a corridor inside the 
Unit.

Statistical analysis
Data were extracted from the database using specific 
subroutines and were analyzed by intention-to-treat, in-
dependently of  the number of  attained lifestyle sessions, 
using StatView 5.0™ (SAS Institute Inc., Cary, NC) and 
SPSS v11.0.4 (SPSS Inc., Chicago, IL). Unpaired t-test 
(2-tail), χ 2-contingency test and Fisher’s exact test were 
used, whenever appropriate, to test baseline differences. 
The time-course of  biochemical and clinical data were 
analyzed by repeated-measures, time x treatment ANO-
VA.

To adjust for baseline differences between groups, 
a propensity score approach was used. The propensity 
score was calculated by logistic regression analysis. The 
propensity score defines the conditional probability to be 
enrolled into to the self-adjusted PA program, compared 
to CBT, given a set of  clinical and biochemical baseline 
values (BMI, ALT, individual features of  MS) and per-
sonal characteristics (age, sex, marital status, educational 
level and occupation, Table 1). These last variables con-
stitute potential barriers to treatment and are linked to 
the time constraints and to the economic burden of  at-
tending the program.

The propensity scores were used to adjust for base-
line values in logistics regression analysis in three dif-
ferent models, having weight loss ≥ 7% initial body 
weight, PA-R ≥ 3 and ALT normalization as dependent 
variables. Two upper limits of  ALT were considered: (1) 
the standard values used in our Departments (40 U/L); 
and (2) an updated definition of  healthy range (< 31 
U/L men; < 19 U/L women) proposed in 2002[22]. In 
the ALT model, the odds ratios were also corrected for 
changes in BMI and VO2max during the observation 
period.

As a clinical audit testing the feasibility and effective-
ness of  the psychological support program, no sample 
size calculation was carried out.

Data in text and in tables are given as mean ± SD or 
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as percent. Given that 3 sets of  data were analyzed, the 
significance level was set at P < 0.015.

RESULTS
The two groups were well balanced at baseline (Table 1). 
At the end of  the intensive program, BMI was less re-
duced in the PA group (-1.09 ± 1.68 kg/m2 vs -2.04 ± 1.42 
kg/m2 in the CBT group, P = 0.019) and the difference 
was maintained at 1-year follow-up (-0.73 ± 1.63 vs -1.95 
± 1.88, P = 0.012) (time x treatment ANOVA; P = 0.005; 
Figure 1). Similar differences were observed in waist cir-
cumference (ANOVA, P = 0.0002). No systematic dif-
ferences were observed in the time course of  laboratory 
parameters and blood pressure. In the whole population, 
at 1-year follow-up glucose decreased by 8.6 mg/dL (P 
= 0.005), insulin by 4.1 U/L (P = 0.003), cholesterol by 
13.6 mg/dL (P = 0.010), triglycerides by 28 mg/dL (P 
= 0.009), HOMA by 1.45% (P < 0.001), whereas HDL-
cholesterol increased by 2.4 mg/dL (P = 0.011).

Both treatments similarly reduced ALT, both at 4-mo 
(PA group, -23.5 ± 26.1 U/L; CBT group, -24.6 ± 27.3 
U/L) and at 1-year follow up (-22.3 ± 30.2 U/L and 
-23.3 ± 31.8 U/L, respectively).

No differences in PA-R were present at baseline (Fig-
ure 2), when only 14% of  cases in PA and 36% in CBT (P 
= 0.120) recorded values ≥ 3. At 4 mo, a PA-R ≥ 3 was 
registered in 91% of  PA and 46% of  CBT, respectively (P 
< 0.001) and PA-R ≥ 5 (up to 3 h/wk of  moderate-to-
heavy intensity physical activity) was registered in 41% 
of  PA and only 9% of  CBT group (P < 0.007). The 

6-min walk test increased by 139 ± 26 m in PA and by 
only 43 ± 38 m in CBT (P < 0.001) and VO2max by 8.2 
± 3.8 mL/kg per minute and 3.3 ± 2.7 mL/kg per min-
ute, respectively (P < 0.002).

Outcome studies
After adjustment for propensity score, the probability 
of  weight loss > 7% was associated with CBT at 4 mo 
(OR = 2.52; 95%CI: 0.60-10.53) and at one year (OR = 
6.21; 95%CI: 1.23-31.30). By contrast, the probability of  
PA-R > 3 at 4 mo was significantly associated with the 
PA group (OR = 10.31; 95%CI: 2.02-52.63). PA-R ≥ 5 
was registered in 40% of  PA and only 9% of  CBT group 
(P = 0.017).

ALT levels within normal limits were recorded in 
41% of  cases in the PA group and 57% in the CBT at 4 
mo (P = 0.298) and 36% and 61% at 1-year, respectively 
(P = 0.070). When the updated reference values of  ALT 
were tested[22], only 4 cases in PA (18%) and 10 in CBT 
(23%) had ALT values within normal limits (P = 0.759).

The probability to achieve normal ALT at 4 mo 
was independent of  program, after adjustment for pro-
pensity and changes in BMI and VO2max (CBT vs PA: 
OR = 1.35; 95%CI: 0.10-19.05), with a similar trend 
in favor of  CBT also at one-year (OR = 1.76; 95%CI: 
0.51-6.03). The use of  updated ALT limit did not 
change the results.

Surrogate indices of fatty liver and visceral adiposity
No differences were present between groups in surrogate 
indices of  fatty liver at baseline (Figure 3). The Kotronen 
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PA Group CBT Group P  value1

(n  = 22) (n  = 44)
Male gender 77% 64% 0.400
Age (yr)   48.2 ± 14.6   52.1 ± 10.5 0.208
Education (primary/secondary/vocational/degree) 9%/18%/59%/14% 13%/18%/39%/30% 0.213
Civil status (single/married/widowed or divorced) 45%/45%/9% 70%/23%/7% 0.241
Profession (student/housewife/employee/self-employed/retired) 13%/0%/55%/9%/23% 2%/11%/48%/16%/23% 0.309
Body mass index (kg/m2) 30.4 ± 5.0 32.4 ± 3.9 0.089
Waist circumference (cm)   99.0 ± 14.9 105.1 ± 10.4 0.058
Blood glucose (mg/dL) 114.0 ± 32.9 106.9 ± 26.1 0.343
Insulin (μU/mL)   19.1 ± 10.7 19.8 ± 7.6 0.773
HOMA-IR   5.36% ± 3.17%   5.26% ± 2.45% 0.889
Total cholesterol (mg/dL) 222 ± 47 229 ± 46 0.598
HDL-cholesterol (mg/dL)   49.4 ± 11.9 47.2 ± 9.4 0.419
Triglycerides (mg/dL)   211 ± 101 182 ± 82 0.214
Systolic pressure (mmHg) 128.3 ± 10.0 132.7 ± 12.8 0.169
Diastolic pressure (mmHg) 84.6 ± 8.3 84.8 ± 8.2 0.953
Alanine aminotransferase (mU/mL)   68.5 ± 28.5   64.1 ± 32.2 0.585
Gamma-glutamyltransferases  (mU/mL)   76.0 ± 30.8   70.5 ± 35.4 0.534
Diabetes 33% 30% 0.979
Hypertension 50% 39% 0.614
Treated with statins/fibrates   5% 18% 0.310
Kotronen index 11.5% ± 5.3% 11.2% ± 5.7% 0.841
Fatty liver index   77.0% ± 23.7%   84.7% ± 14.8% 0.119
Visceral adiposity index   2.94 ± 1.83   2.79 ± 1.54 0.740

Table 1  Demographic and clinical characteristics of nonalcoholic fatty liver disease patients given psychological support to physical 
activity (physical activity Group) or enrolled into cognitive-behavior therapy (cognitive-behavioral treatment group)

1Student t-test, χ 2-contingency test or Fisher’s exact test, as appropriate. PA: Physical activity; CBT: Cognitive-behavioral treatment; HOMA: Homeostasis 
method assessment.
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index significantly decreased in both groups at one year (to 
7.8% ± 4.4% and 7.5% ± 3.9% in PA and CBT, respec-
tively; P < 0.001 for both), when liver triglycerides were 
estimated below the critical value of  5.56%, indicative of  
fatty liver, in 36% and 34% of  cases (not different).

FLI decreased by 11.7% ± 13.9% in PA and by 
13.7% ± 11.2% in CBT at 4 mo (P = 0.544) and by 7.5% 
± 14.0% and 13.9% ± 11.4% at 1 year (P = 0.053), re-
spectively. VAI decreased by -0.56 ± 1.36 vs -0.50 ± 1.42 
at 4 mo (P = 0.884) and by -0.53 ± 1.32 vs -0.55 ± 1.32, 
at one year (P = 0.956) in PA and CBT, respectively.

The treatment produced a shift in the grading of  
fatty liver towards “indeterminate” (30% to 60% liver 
fat) in both PA (P = 0.007) and CBT (P < 0.001), as well 
as a down-shift in the VAI values across the range of  
cardiovascular risk (PA, P = 0.026; CBT, P = 0.001).

DISCUSSION
An intensive psychological counseling for physical activ-
ity reduces liver enzymes levels and surrogate markers of  
liver and visceral fat by an extent similar to that achieved 
by standard CBT, improving physical fitness indepen-
dently of  weight loss. These results are maintained at 
1-year follow up and support the concept that specific 
activities aimed at promoting exercise are definitely 
worth implementing in motivated patients. A strategy 
combining physical activity and weight loss is likely to 
produce additional effects on liver fat and hepatocellular 
necrosis.

The difference in weight loss between the two pro-
grams was largely expected. The PA group received a 
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Figure 1  Anthropometric and liver enzyme levels at baseline and follow-
up in subjects treated either by intensive psychological counseling on 
physical activity (open bars) or by cognitive-behavior treatment for weight 
loss (closed bars). A: Body mass index (BMI); B: Waist circumference; C: Ala-
nine aminotransferase (ALT) levels. Data are presented as mean and 95%CI.
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Figure 2  Physical fitness and quantitative physical activity at baseline 
and follow-up in subjects treated either by the intensive psychological 
counseling on physical activity (open bars) or the classical cognitive-
behavior treatment for weight loss (closed bars). A: Maximum oxygen con-
sumption at runrace; B: Distance at 6-min walk test; C: Physical Activity-Rating 
(PA-R) questionnaire. Data are presented as mean and 95%CI.
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very brief  counseling on healthy diet (no more than 
one hour), compared with the extensive CBT training, 
where nutritional education was coupled with calorie 
counting, food diaries and behavioral strategies to re-
duce compulsive and emotional eating[2]. Weight loss at 
one year averaged 6% in CBT, a figure lower than the 
desirable 7% loss promoted by lifestyle programs[1,23,24], 
but sufficient to improve the cardiovascular risk pro-
file. This weight loss target was neither expected nor 
reached in the PA group, where intervention did not 
focus on calorie restriction.

Several studies measured the combined effects of  
dietary-induced weight loss and increased physical activ-
ity, whereas the relative role of  the two components has 
been less extensively studied. In older adults randomized 

to diet, exercise or both, body weight decreased on diet 
and on combined treatment, without any change in the 
exercise group[25]. In our experience, the effects of  in-
tervention on physical fitness mirrored those on weight 
loss. Both the 6-min walk test and VO2max increased 
on average by 25% in the PA group, significantly more 
than the modest 10% improvement observed with CBT, 
probably related to weight loss. This translated into 
decreased cardiovascular risk, as reported in other set-
tings[26], where a dose-response relationship between the 
frequency and intensity of  aerobic training (walking) and 
the increase in VO2max was recorded[27].

The study was specifically aimed at measuring the 
effects on the liver, although no attempt was made to 
investigate the possible molecular mechanism(s) respon-
sible of  weight loss and physical activity, respectively, 
which remain purely speculative. The effects of  lifestyle 
modifications on NAFLD are well demonstrated[2], also 
on histology[1], but the specific effects of  physical activ-
ity have been less clearly determined[28]. In subjects with 
type 2 diabetes, adding physical activity to diet decreased 
hepatocellular lipid content, measured by magnetic 
resonance spectroscopy (MRS) in a short-term study[29], 
and data were confirmed in a 6-mo trial[30]; aerobic and 
endurance exercise were both effective[31,32], and also an 
8-wk resistance exercise in sedentary adults significantly 
reduced liver fat[33]. In a recent NAFLD study, regular 
aerobic exercise (30 min/d, at least 5 d/wk) decreased 
insulin resistance, liver enzymes and a second liver bi-
opsy showed improved steatosis and necroinflamma-
tion in a subset of  cases[34]. We confirmed the effects of  
physical activity on liver enzymes, similar to those ob-
served with CBT. The surrogate indices of  liver fat and 
visceral adiposity were all reduced, although not all cases 
reached the desired physical activity target. In particular, 
the estimated liver fat (Kotronen index) at baseline was 
similar to what measured in other NAFLD studies by 
1H-MRS[16,35], and decreased by 30%-40% following both 
programs, as it occurred with a pure dietary approach[35]. 
Similarly, the FLI, that recently received external valida-
tion[36] and proved to correlate with the SteatoTest[37], 
improved with both programs.

The strength of  this study is the novelty of  the 
psychological support program, as well as the careful 
comparison between the two interventions by propen-
sity score, to adjust for multiple baseline differences[38]. 
Both treatments were totally non-directive; subjects were 
invited to change their lifestyle according to individual 
preferences and progressively implemented either the 
physical activity program or the weight loss program fol-
lowing tailored, agreed decisions along the principles of  
behavior therapy.

The study has however limits. First, it was not ran-
domized; this policy was selected to minimize dropout 
and to favor participation to lifestyle changes, a pre-
requisite to success, as demonstrated by the high rates 
of  success in both groups (physical fitness and weight 
loss, respectively). Second, the study was carried out in 
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Figure 3  Indices of liver and visceral adiposity at baseline and follow-up 
in subjects treated either by the intensive psychological counseling on 
physical activity (open bars) or the classical cognitive-behavior treatment 
for weight loss (closed bars). A: Kotronen Index; B: Fatty liver index; C: Vis-
ceral adiposity index. Data are presented as mean and 95%CI.
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a NAFLD group, attending a tertiary unit. The results 
might be different in the community, with less motivated 
patients. Third, the study used surrogate markers of  liver 
fat; no attempt was made to prove the effectiveness on 
histological ground, already demonstrated in other stud-
ies[1,34]. In order to minimize the possible effects of  con-
comitant drug treatment, all subjects were maintained on 
statin, antihypertensive and glucose-lowering agents in 
the course of  the study, and no cases were being treated 
with anti-oxidants or hepatoprotective agents during the 
study period.  However, this does not exclude a possible 
influence of  external factors or concomitant diseases on 
liver enzymes and, according to accepted guidelines[39,40], 
the present results require histological confirmation in a 
prospective randomized trial. Fourth, the interaction be-
tween patients and therapists was very different (26 h as 
group sessions in CBT, only 6-8 h as individual sessions 
in PA), due to the different strategy used for the psy-
chological support and the two interventions were not 
mutually exclusive; physical activity was also counseled 
in the CBT group (to a much lower extent), whereas the 
PA group received general counseling for healthy diet. 
Finally, the external validity of  our experience might be 
limited by costs and difficulties in the organization of  a 
psychological support in different settings. As previously 
suggested[11], liver units might find support in diabetes 
and obesity units, more prone to behavioral and psy-
chological approaches, or in sports and recreational as-
sociations, where groups of  leisure-time physical activity 
might be implemented.

In conclusion, in motivated individuals and in the 
presence of  adequate support, physical activity may be 
proposed as a possible alternative to dieting to improve 
the clinical profile of  NAFLD patients, considering that 
the beneficial effects largely extend outside liver disease 
to cardiovascular disease and well-being. A physical 
activity program might be particularly useful in the sub-
group of  lean NAFLD[10] and in males, more prone to 
physical activity, to correct the features of  the metabolic 
syndrome with minor effects on body weight. It remains 
to be determined whether the results are maintained af-
ter the one-year follow-up and/or how much continuous 
support is needed.
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