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Abstract

AIM: To evaluate the effect of a 6 and 12 mo lifestyle
modification intervention in nonalcoholic fatty liver dis-
eases (NAFLD) in Chengyang District of Qingdao.

METHODS: Participants with NAFLD who had resided
in Chengyang District for more than 5 years were
enrolled in this study. After the 6 and 12 mo lifestyle
modification intervention based on physical activity, nu-
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trition and behavior therapy, parameters such as body
weight, body mass index (BMI), waist circumference,
serum alanine aminotransferase (ALT), aspartate ami-
notransferase values, serum cholesterol, triglycerides,
fasting glucose, fasting insulin and visceral fat area
(VFA), the liver-spleen ratio and the homeostasis model
assessment of insulin resistance (HOMA-IR) were
evaluated and compared between participants with and
without the intervention.

RESULTS: Seven hundred and twenty-four partici-
pants were assigned to the lifestyle intervention group
(LS) and 363 participants were assigned to the control
group (CON). After the intervention, body weights in
the LS group were significantly decreased compared
to those in the CON group at 6 mo (11.59% % 4.7%
vs 0.4% £ 0.2%, P = 0.001) and at 12 mo (12.73% =+
5.6% vs 0.9% = 0.3%, P = 0.001). Compared with the
CON group, BMI was more decreased in the LS group
after 6 and 12 mo (P = 0.043 and 2 = 0.032). Waist
circumference was more reduced in the LS group than
in CON (P = 0.031 and P = 0.017). After the 6 and 12
mo intervention, ALT decreased significantly in the LS
group (P = 0.003 and 2 = 0.002). After 6 and 12 mo,
the metabolic syndrome rate had decreased more in
the LS group compared with the CON group (P = 0.026
and P = 0.017). After 12 mo, the HOMA-IR score de-
creased more obviously in the LS group (P = 0.041);
this result also appeared in the VFA after 12 mo in the
LS group (P = 0.035).

CONCLUSION: Lifestyle intervention was effective in
improving NAFLD in both 6 and 12 mo interventions.
This intervention offered a practical approach for treat-
ing a large number of NAFLD patients in the Cheng-
yang District of Qingdao.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

In recent years, fuelled by rapid urbanization and abun-

dant dietary and sedentary lifestyles, more chronic dis-
eases have emerged with obesity in Chinese citizens.
Nonalcoholic fatty liver (NAFLD) has appeared, accom-
panied with an obesity phenotype that is associated with
several negative metabolic aberrations, including dyslipid-
emias, hypertension, insulin resistance and the metabolic
syndromem. NAFLD has been increasingly recognized as
a condition strongly involved in the pathogenesis of the
epidemically spreading metabolic diseases, type 2 diabe-
tes and cardiovascular disease™. One study showed that
women in the high liver fat group also had significantly
higher fasting insulin, triglycerides, insulin resistance and
blood pressurem. NAFLD could also lead to liver inflam-
mation, fibrosis and even develop to cirrhosis. Recent
studies indicated that in the general population in Shang-
hai and Guangdong, the prevalence of fatty liver were
17% and 15%, respectivelym‘ Chengyang District is one
of new developing downtown areas in Qingdao city. With
the high calorie dietary as well as sedentary behaviors of
Chengyang’s residents, obesity has become common in
our daily clinical practice and the number of NAFLD is
escalating in this area.

It is apparent that weight loss and lifestyle modifica-
tion should be the primary target for treating NAFLD.
Previous studies have reported a beneficial effect of a
recommended diet combined with an increase in physi-
cal activity on the progression of NAFLD". One study
showed that a 7% to 10% weight reduction through in-
tensive lifestyle intervention would lead to improvements
in biochemical and histological features of nonalcoholic
steatohepatitis (NASH)m. At present, there are still no
established methods for intensive lifestyle modification in
NAFLD. The aim of out study was to evaluate a 12 mo
lifestyle modification intervention for NAFLD patients
in Chengyang District and evaluate its effect of amelio-

rating NAFLD.

MATERIALS AND METHODS

We recruited participants between January 2008 and
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October 2011 in this study. Participants were required to
have elevated alanine aminotransferase (ALT) or aspattate
aminotransferase (AST) values (ALT > 41 or AST > 34
U/L) and body mass index (BMI) between 25 and 40. All
participants had resided in Chengyang District for more
than 5 years (Figure 1).

All participants underwent abdominal ultrasonog-
raphy and NAFLD was diagnosed according to the
following criteria: (1) slight diffuse increase in bright ho-
mogeneous echoes in the liver parenchyma with normal
visualization of the diaphragm and portal and hepatic
vein borders and normal hepatorenal echogenicity con-
trast; (2) diffuse increase in bright echoes in the liver pa-
renchyma with slightly impaired visualization of the pe-
ripheral portal and hepatic vein borders; and (3) a marked
increase in bright echoes at a shallow depth with deep
attenuation, impaired visualization of the diaphragm and
marked vascular blurring. Exclusion criteria were: (1)
hepatitis B virus (HBV) infection (HBV surface antigen
and anti-HBc antibodies) or hepatitis C virus (HCV) in-
fection (anti-HCV antibodies); (2) autoimmune liver dis-
ease or alcoholic liver disease (20 g/d alcohol); (3) use of
medications associated with steatosis or steatohepatitis;
and (4) use of insulin-sensitizing medications.

Participants were randomly assigned to a lifestyle
intervention group or a control group in a 2:1 ratio.
Randomization was performed using a random number
generator developed by the project statistician. Data col-
lection was obtained by trained staff not aware of the
group assignment or sequence of measurement. The
ultrasonography operator was blinded to the groups.
Participants were allowed to start a new medication for
management of hyperglycemia if medically necessary.
Sulfonylureas, meglitinides, insulin and insulin-sensitizing
agents (thiazolidinediones and metformin ez.) were avail-
able options.

A total of 1533 NAFLD patients were enrolled in the
screening phase of the study; 1087 subjects completed
the screening evaluation and underwent randomization.
The baseline characteristics of the participants who un-
derwent randomization are shown in Table 1.

Participants in the control group were provided with
basic education about NAFLD and principles of healthy
eating, physical activity and weight control. The interven-
tion group of lifestyle modification consisted of a diet
tailored for the individual’s requirements and increased
physical exercise. The nutritional course was based on
a fat- and sugar- reduced diet compared with the com-
mon everyday nutrition of people in Qingdao. The diet
contained 30% fat, 15% proteins and 55% carbohydrates,
including 5% sugar. The nutritional course was based on
the prevention concept of the optimized mixed diet; the
scientific recommendations were translated into food-
based dietary guidelines with consideration of the dictary
habits and customs in Qingdao Chengyang. The target
dietary energy intake was defined as standard ideal body
weight of 25-30 kcal/kg. The exercise therapy consisted
of walking, jogging, stair climbing and instructions in
physical exercise as part of everyday life, especially a re-
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1533 NAFLD patients were enrolled into the screening phase of the study

446 patients were dropped out because they failed to meet the

inclusion and exclusion criteria

1087 patients were eligible to the study and agreed to participate

Participants were randomly assigned to

l

724 participants with lifestyle intervention (LS group)

29 participants dropped out

695 participants in LS group accomplished 6 mo

21 participants dropped out

674 participants in LS group accomplished 12 mo

two groups in a 2:1 ratio

363 participants without lifestyle intervention (CON group)

23 participants dropped out

340 participants in CON group accomplished 6 mo

8 participants dropped out

332 participants in CON group accomplished 12 mo

Figure 1 Recruitment process of the study. NAFLD: Non-alcoholic fatty liver disease. LS: Lifestyle intervention group; CON: Control group.

Table 1 Baseline characteristics of participants

Variable LS (n = 724) CON P value
(n = 363)
Gender (M/F) 464/260 229/134 0.632
Age (yr) 39.9+£13.1 37.4+182 0.221
Weight (kg) 885+18.4 843+218 0.711
Waist circumference (cm) 106.3 £23.2 108.8 £15.7 0.954
BMI 37.7+12.7 38.4+17.1 0.842
ALT (IU/L) 59.3 +20.1 58.3£18.8 313
AST (IU/L) 57.8 £26.6 59.3+12.9 0.182
GGT (IU/L) 61.3+11.2 59.8+£19.6 0.215
Cholesterol (mmol/L) 57+0.9 58+1.1 0.167
Triglycerides (mmol/L) 24+04 22+0.6 0.094
Fasting glucose (mmol/L) 75+1.3 74+16 0.332
Fasting insulin (pIU/mL) 17.7+4.3 195+5.7 0.185
HOMA-IR 24+07 23+09 0.231
L/S ratio 0.8+0.3 0.7+0.2 0.423
VFA, cm® 135.6 +38.7 138.9+39.4 0.172
Diabetes (%) 66 (6.1) 62 (5.7) 0.876
Metabolic syndrome (%) 201 (18.5) 186 (17.1) 0.563

Data as percentage or mean + SE. BMI: Body mass index; ALT: Alanine
transaminase; AST: Aspartate transaminase; GGT: y-glutamyltransferase;
HOMA-IR: Homeostasis model assessment of insulin resistance; VFA:
Visceral fat area; L/S: Liver-spleen.

duction in the amount of time spent watching television.
Exercise therapy was performed to achieve a target of
23 metabolic equivalent tasks (METs)*h/week (physical
activity) + 4 METssh/week (exercise)”"".

Body weight (kg), height (m), BMI and waist circum-
ference (cm’) were measured. Venous blood samples were
taken from all patients at around 8am. After a 12 h over-
night fast, hepatic function and total cholesterol, triglycer-
ide, fasting plasma glucose (FPG) and plasma insulin were
determined by automatic biochemistry analyzer (Hitachi,
Japan). Homeostasis model assessment (HOMA) was used
to detect the degree of insulin resistance by the formula:
(HOMA) = [insulin (mU/L) X glucose (mmol/L)]/ 225",
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The metabolic syndrome was diagnosed according to
the International Diabetes Federation (IDF) consensus
wotldwide definition”. The IDF definition requires central
obesity (measured as ethnic group-specific thresholds for
waist circumference; for Chinese people: = 80 cm for fe-
males and = 90 cm for males) plus any two of the follow-
ing four components: (1) serum triglycerides 1.70mmol/L
or more, or specific treatment for this lipid abnormality; (2)
high density lipoprotein-cholesterol 1.03 mmol/L or less
in males and 1.29 mmol/L or less in females, or specific
treatment for this lipid abnormality; (3) blood pressure
130/85 mmHg or more, or treatment for previously diag-
nosed hypertension; and (4) FPG 6.16 mmol/L or more,
or previously diagnosed type 2 diabetes*",

The abdominal computed tomography (CT) protocol
was as follows. Before starting the intervention, the pa-
tient’s liver fat deposition was assessed by an abdominal
CT scan to determine the liver-spleen ratio (L/S ratio)
and visceral fat accumulation [visceral fat area (VFA),
cmz]. Images were reconstructed at 10 mm increments.
All patients underwent abdominal CT in the morning af-
ter a 12 h overnight fast. VFA was measured at the level
of the umbilicus by FatScan softwate version 3.0. Radio-
logical assessments were made every 6 mo after starting
the treatment. All patients provided written informed
consent and the study protocol was approved by the Eth-
ics Committee of Qingdao Chengyang People’s Hospital.

At baseline, there were 724 patients in the lifestyle
intervention group (LS) group and 363 patients in the
control group (CON) group. After 6 mo, 29 patients in
the LS group and 23 patients in the CON group were ex-
cluded from the results because they refused to continue
the investigation, without any reasons. After 12 mo, a
total of 50 patients in the LS group and 31 patients in the
CON group were excluded, as shown in Figure 1.
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Statistical analysis

Continuous variables ate summarized as mean = SD.
Pearson Zz was used to measure the enumeration data be-
tween two groups. Proportions and categorical variables
were tested by the 7 test. Analysis of variance (ANOVA)
for repeated measurements was used to examine differ-
ences between two groups with and without lifestyle in-
tervention. The overall within-subject effect of the inter-
vention was estimated in a doubly-multivariate repeated-
measures ANOVA (for repeated measurements). Post
hoc tests compared means of different time points and
were adjusted for multiple testing. All statistical analyses
were conducted using SPSS 13.0. A two-tailed P < 0.05
was considered statistically significant.

RESULTS

Characteristics of the participants

For over 6 mo, 96.0% (695/724) of patients in the LS
group and 93.7% (340/363) patients in the CON group
were followed. There was no difference in the follow-up
ratio between these two groups (P = 1.457). After 6 mo,
there were no significant differences between these two
groups for other factors of age, height, fasting glucose
and fasting insulin (all P > 0.05).

After 12 mo, there were 93.1% (674/724) of patients
in the LS group and 91.5% (332/363) patients in the
CON group. There was no difference in the follow-up
ratio between two groups (P = 1.754). After 12 mo, there
were also no significant differences between these two
groups for other factors of age, height, fasting glucose
and fasting insulin (all P > 0.05).

Weight and waist circumference change

The initial body weight between the LS and CON groups
did not differ significantly. Body weight at the end of 6
mo obviously decreased from 88.5 £ 18.4 kg to 83.5 *
21.6 kg in the LS group, but in the CON group there was
no difference in the body weight decrease (from 84.3 *
21.8 kg to 85.7 = 16.8 kg). There was obviously a dif-
ference between these two groups (P = 0.036) (Table 2).
After 6 mo, percentage weight reduction of participants
in the LS group was significantly greater than those in the
CON group (11.59% £ 4.7% vs 0.4% *£ 0.2%, P = 0.001).
After 6 mo, compared with the CON group’s BMI
change (from 38.4 & 17.1 at baseline to 39.7 * 17.3), the
BMI change in the LS group at baseline to 6 mo (from
37.7 £ 12.7 to 28.2 £ 11.5) was a more obvious decrease
than in the CON group (P = 0.043).

In the LS group, the waist circumference reduced
from the beginning 106.3 £ 23.2 cm to 99.4 £ 33.7 cm
after 6 mo. Compared with the waist citcumference in the
CON group from 108.8 £ 15.7 cm to 109.3 £21.8 cm,
there was an obvious decrease in waist circumference in
the LS group (P = 0.031).

After 12 mo, body weight in the LS group decreased
from 88.7 = 18.6 kg to 81.7 £ 19.3 kg, compared with
the CON group’s weight from 84.8 * 21.3 kg to 86.1 *
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Table 2 Change in physical and biochemical parameters after
6 mo of intervention

Variable Group Baseline 6 mo P
value

Gender (M/F) LS 442/253 442/253 1.457
CON 221/119 221/119

Age (yr) LS 39.9+13.1 38.7+124  1.658
CON 37.4+182 39.7+14.6

Weight (kg) LS 88.5+18.4 835+21.6  0.036
CON 84.3+21.8 85.7+16.8

BMI LS 37.7+£12.7 28.2+11.5 0.043
CON 384+17.1 39.7+17.3

Waist circumference LS 106.3 £23.2 99.4+33.7 0.031

(cm) CON 108.8+15.7 109.3+21.8

ALT (IU/L) LS 59.3 £20.1 491+183  0.003
CON 58.3+18.8 59.3+245

AST(IU/L) LS 57.8 £26.6 542+253  0.614
CON 59.3 £12.9 58.6 £14.5

GGT (IU/L) LS 67.8+19.6 618+152  0.071
CON 68.3+11.2 69.3 £14.1

Cholesterol LS 57+09 48+14 0.046

(mmol/L) CON 58+1.1 58+1.8

Triglycerides BS 24+04 27+0.7 0.785

(mmol/L) CON 22106 25105

Fasting glucose LS 7453 1.3 6.2+1.6 0.736

(mmol/L) CON 74116 71+23

Fasting insulin LS 16.7+43 13.4+5.1 0.347

(pIU/mL) CON 175187 18.3+5.6

HOMA-IR LS 24107 117 +0.6 0.232
CON 23109 274+0.7

L/S ratio LS 0.8+0.3 0.9+0.2 0.894
CON 0.7+0.2 0.8+0.3

VFA, cm’ LS 145.6 £38.7 1320+59.5  0.137
CON 1489+394 149.2+41.6

Metabolic syndrome LS 371 (53.4) 142 (20.4) 0.026

(%) CON 182 (53.2) 159 (46.8)

BMI: Body mass index; ALT: Alanine transaminase; AST: Aspartate
transaminase; GGT: y-glutamyltransferase; HOMA-IR: Homeostasis
model assessment of insulin resistance; VFA: Visceral fat area; L/S: Liver-
spleen; CON: Control group; LS: Lifestyle intervention group.

14.9 kg. There was a greater decrease in the LS group (P
= 0.0306). After 12 mo, the percentage weight reduction
of participants in the LS group was significantly greater
than those in the CON group (12.73% % 5.6% 25 0.9% *
0.3%, P = 0.001). After 12 mo, compared with the CON
group’s BMI change (from 38.8 £ 17.5 at baseline to
37.4 £ 14.8), BMI change in the LS group was from 37.6
T 11.4 to 26.6 * 9.3), more obvious than in the CON
group (P = 0.032) (Table 3).

In the LS group, the waist circumference reduced
from the beginning 107.2 £ 22.6 cm to 98.7 £ 28.4 cm
after 12 mo. Compared with the CON group’s from
107.3 &£ 15.6 cm to 112.6 £ 19.4 cm, there was an obvi-
ous decrease in waist circumference in the LS group (P =

0.017).

Transaminases change

In the LS group, after 6 mo intervention, ALT decreased
from 59.3 = 20.1 U/L to 49.1 £ 18.3 U/L; however the
change in ALT in the CON group was from 58.3 £ 18.8
U/L to 59.3 * 24.5 U/L. ALT decreased significantly
over time in the LS group with lifestyle intervention but
not in the CON group after 6 mo (Table 2). The ALT
decrease in the LS group was more obvious than in the

CON group (P = 0.001). There was no difference of
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Table 3 Change in physical and biochemical parameters after

12 mo of intervention

Variable Group Baseline 12 mo P
value'

Gender (M/F) LS} 431/243 431/243 1.754
CON 215/117 215/117

Age (yr) LS 387+14.2 379+12.3 0.896
CON 375+19.2 36.4+17.2

Weight (kg) LS 87.8+17.8 81.7+19.3 0.013
CON 84.8+21.3 86.1+14.9

BMI (kg/m’) LS 373+154 26.6+9.3 0.032
CON 38.8+17.5 374+14.8

Waist circumference LS 107.2 £22.6 98.7 £28.4 0.017

(cm) CON 107.3+15.6 1126 +19.4

ALT (IU/L) LS 59.5+20.4 36.6+169  0.002
CON 58.6+18.2 62.3+20.3

AST (IU/L) LS} 579257 522+135 0.726
CON 58.8+14.7 583 +11.9

GGT (IU/L) LS} 68.7+18.8 574+10.3 0.059
CON 68.8+11.7 69.1+18.2

Cholesterol LS 58+0.8 43+1.6 0.027

(mmol/L) CON 59+1.0 59+21

Triglycerides LS 23+05 21+05 0.859

(mmol/L) CON 23+0.6 28+0.7

Fasting glucose LS 74+14 58+14 0.615

(mmol/L) CON 73+17 71+£23

Fasting Insulin IBS 16.9+42 124+8.6 0.072

(nIU/mL) CON 178489 215457

HOMA-IR LS} 25+0.6 0.96 0.5 0.041
CON 2407 2.87+0.6

L/S ratio LS} 08+04 1.0£0.2 0.214
CON 07+03 08+0.3

VFA, cm” L) 1459+37.6 1243+373  0.035
CON 148.5+39.2  164.5+488

Metabolic syndrome ILS) 366 (54.3) 112 (16.6) 0.017

(%) CON 178 (53.6) 142 (42.8)

'P value compares the mean difference between the baseline and post
intervention changes in the variables between life intervention and
control groups. Data as percentage or mean * SE. Derived from stratified
analysis of variance for repeated measures, Huynh-Feldt correction
used as appropriate. BMI: Body mass index; ALT: Alanine transaminase;
AST: Aspartate transaminase; GGT: y-glutamyltransferase; HOMA-IR:
Homeostasis model assessment of insulin resistance; VFA: Visceral fat
area; L/S: Liver-spleen; CON: Control group; LS: Lifestyle intervention

group.

AST and GGT between two groups (both P > 0.05).

After 12 mo, ALT decreased significantly in the LS
group from 59.5 + 20.4 U/L to 36.6 £ 16.9U/L but
not in the CON group from 58.6 £ 18.2 U/L to 62.3 *
20.3U/L (P = 0.002). There was no obvious difference in
AST and GGT in the two groups (both P >0.05).

Metabolic syndrome change

In the LS group, after 6 mo the metabolic syndrome rate
changed from 371 (53.4%) initially to 142 (20.4%); how-
ever, in the CON group, the metabolic syndrome rate
changed from 182 (53.2%) to 159 (46.8%). There was a
greater difference between the LS and CON groups (P =
0.026).

After 12 mo, the metabolic syndrome rate was ini-
tially 366 (54.3%) to 112 (16.6%) in the LS group and in
the CON group, the rate was from 178 (53.6%) to 142
(42.8%). There was a greater difference between the LS
and CON groups (P = 0.017).

HOMA-IR and other factors

After 6 and 12 mo, there was no obvious difference in
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cholesterol, triglycerides, fasting glucose, fasting insulin
and L/S ratio in the LS and CON groups (all P > 0.05).
However, after 12 mo, the HOMA-IR score decreased
obviously (P = 0.041) although after 6 mo lifestyle in-
tervention there was no obvious change of HOMA-IR.
This result also appeared in the VFA after 6 and 12 mo
interventions. After 12 mo, the VFA decreased obviously
(P = 0.035), but after 6 mo lifestyle intervention, there
was no obvious decrease of VFA.

DISCUSSION

Chengyang is a district of Qingdao in Shandong province.
It has an area of 553.2 km? and had around 737 200 in-
habitants in the 2011 6th national census. In the last ten
years, Chengyang’s economy has developed by leaps and
bounds; improved living standards and modern lives result
in its residents having a sedentary lifestyle and being over-
weight. Pang e¢f a/ performed a citywide nutrition survey in

Qingdao and the result showed that fat energy accounted
for 35.3% of the total and animal fat accounted for 35.0%
of dietary fat"”. Tian and her colleague investigated 4078
residents in Qingdao and found the prevalence rate of
central obesity (with the increasing of waist circumfer-
ence) was 57.2%"".

Although the prevalence and manifestations of
NAFLD in inhabitants of Chengyang-one major district
of Qingdao have not been fully investigated, NAFLD
accompanied with obesity is being observed in our clinic
with increasing frequency. Research indicates that obe-
sity may be the most significant single risk factor for the
development of NAFLD in adults worldwide!. Some
strategies to modulate this burden of NAFLD are likely
to have benefits beyond attenuating liver disease to the
broader realm of obesity-related cardiometabolic risk
reduction. Tock ¢ al™" hypothesized that a 7% to 10%
weight reduction through intensive lifestyle intervention
would lead to improvements in biochemical and histo-
logical features of NAFLD. A multitude of weight loss
methods have been performed, including low-calorie
diets and medicine therapies, but a well-designed struc-
tured lifestyle intervention performs well for longer-term
weight loss maintenance'"”

Because there is still no broadly approved pharmaco-
logical therapy for NAFLD now, we planned this study,
the first large longitudinal study in obese NAFLD pa-
tients in Chengyang District of Qingdao. We found that
intensive lifestyle intervention could improve biochemi-
cal features of NAFLD. Both the 6 and 12 mo lifestyle
modification interventions in our study resulted in clini-
cally relevant improvements in body weight, BMI, waist
circumference, liver function (ALT levels) and metabolic
syndrome incidence. However, to achieve alleviation such
as insulin resistance (HOMA-IR) and visceral fat accumu-
lation, our patients needed a 12 mo lifestyle intervention.

During the 6 and 12 mo petiod of study, the patients
continued the regimen in collaboration with physicians,
hygienists, dietitians and nurses. For physical activity, we
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emphasized limiting hours of television viewing every
week. One slogan we encouraged our patients with was
“You burn more calories sleeping than watching TV”
" For diet, we strictly limited the amount of catbohy-
drates according to local eating customs of Chengyang
District. Our study also showed that lifestyle interven-
tion after 6 mo had similar results as after 12 mo, except
insulin resistance (HOMA-IR) and visceral fat accumula-
tion. NAFLD patients could achieve an improvement in
HOMA-IR and visceral fat accumulation after a 12 mo
lifestyle intervention. According to the second hit hy-
pothesis, insulin resistance plays a key role in a later stage
of liver diseases: insulin is involved in switching from
NAFLD to non-alcoholic steatohepatitis[zo]. Early inter-
vention in patients with fatty liver can revert the systemic
phenotype associated with insulin resistance.

It seems that for patients with metabolic syndrome, a
6 mo lifestyle intervention was not enough and at least 12
mo should been applied; longer-term intervention pet-
haps could achieve a better therapeutic effect. It was very
encouraging that a 6 mo lifestyle intervention had some
effect but a 12 mo lifestyle intervention had a better ef-
fect for Chengyang NAFLD patients.

The Japanese Community Health Promotion and
Nutrition Section of the Health Sciences Council has
put forward a slogan: “Firstly, physical activity and ex-
ercise. Secondly, diet and complete smoking cessation.
Lastly, medication”. More emphasis was placed on poli-
cies for physical activities and exercise™ . Our study
result is consistent with this view. More lifestyle inter-
vention should be performed in obese NAFLD patients
in Chengyang District. Lifestyle intervention should be
the first method in the treatment of NAFLD patients in
Chengyang District of Qingdao.
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COMMENTS

Background

Present modern lifestyle results in more obesity in Chinese citizens, Nonalcohol-
ic fatty liver (NAFLD) being one of the most common. NAFLD often accompanies
obesity, dyslipidemias, hypertension, insulin resistance and the metabolic syn-
drome. Lifestyle intervention would lead to improvements of obesity as well as
NASH. Itis helpful to guide people with NAFLD to make lifestyle modifications.

Research frontiers

Recent studies showed that weight reduction achieved through lifestyle inter-
ventions could improve liver histology in NASH and a 7% to 10% weight reduc-
tion was recommended. Although there were some weight loss and lifestyle
modification studies for NASH in China, quantified measures such as weight
reduction and waist circumference change had not been put forward.
Innovations and breakthroughs

The 6 and 12 mo life modification intervention based on physical activity, nutri-
tion and behavior therapy is effective in improving NAFLD in Chengyang District
of Qingdao. This intervention offers a practical approach for treating a large
number of NAFLD patients in this urbanizing district.

Applications

The study results suggest that suitable life modification intervention is a poten-

(49

T
JBaishideng®

WJH | www.wjgnet.com

229

Sun WH et a/. Fatty liver disease in the Chengyang

tial therapeutic way that could be used to improve and prevent a large number
of NAFLD patients in Chengyang District of Qingdao.

Terminology

Life modification intervention is based on physical activity, nutrition and be-
havior therapy. It includes a diet tailored to the individual's requirements and
increased physical exercise.

Peer review

This is a good descriptive study in which the authors showed that lifestyle inter-
vention is effective in improving NAFLD in both 6 and 12 mo. This intervention
offers a practical approach for treating a large number of NAFLD patients in
Chengyang District of Qingdao.
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