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Table 1. Baseline characteristics of study subjects.

NAFLD  Non-NAFLD

Mean£SD

(n=29) (n=169)
Age (years)* 48.848.2 44.2+11.2
Male, number (%) 14 (48) 69 (41)
Height (cm) 161.1+£8.4 161.5+8.2
Weight (kg)" 68.6£9.3  59.7£9.0
BMI (kg/m’)T 264428  22.9%2.6
Waist circumference (cm),r 82.5%6.0 74.3£7.5
Systolic blood pressure (mmHg)T 128.0+13.8 120.5%14.2
Diastolic blood pressure (mmHg)Jr 81.0+8.6 75.0£10.2
Total cholesterol (mg/dl)Jr 22324369 199.3+36.1
HDL-cholesterol (mg/dl)T 41.349.0 50.7114.6
Triglycerides (mg/dl)f 172.7£57.8 109.1£73.4
Fasting glucose (mg/dl)T 98.5+11.0  89.1£11.0
Fasting insulin (uU/dl)T 7.69+2.84  4.92+2.42
HOMA2-IR* 102037 0.7+0.29
ALT (UL)T 3934320 173+10.1
AST/ALT ratio< 1, number (%)T 22 (76) 27 (16)

*P-value < 0.05, TP-value<0.01, TP-Value<0.001, from Chi-
square test or t-test for the significance of difference between
NAFLD or Non-NAFLD group. NAFLD: non alcoholic fatty liver
disease, BMI: body mass index, HDL: high density lipoprotein,
HOMA2-IR: homeostatic model assessment of insulin resistance.
$170 subjects above 2.9 uU/dl of fasting insulin.
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Table 2. Characteristics of study subjects according to the categorical score of the International Physical Activity Questionnaire (IPAQ)

short form®*.

Mean+SD Category 17 (n=86) Category 2T (=73 Category 3% (n=39) P value
Age (years) 45.4+10.3 46.1+11.9 42.9+11.0 0.28
Male, number (%) 32 (37) 33 (45) 18 (46) 0.50
BMI (kg/mz) 23.6+3.2 23.2+2.7 23.3+2.8 0.67
Waist circumference (cm) 75.4+8.1 75.6£7.6 75.7£7.8 0.97
Systolic blood pressure (mmHg) 121.2£15.0 122.4+14.1 122.5£13.9 0.68
Diastolic blood pressure (mmHg) 76.4+11.2 76.4+10.4 76.9+9.4 0.87
Total cholesterol (mg/dl) 201.7+39.6 201.4+32.8 207.9£39.5 0.64
HDL cholesterol (mg/dl) 48.2+12.5 49.2+15.0 51.9+16.5 0.40
Triglycerides (mg/dl) 120.2+86.1 112.8%51.5 125.0£85.2 0.69
Fasting glucose (mg/dl) 92.0£10.2 90.0£10.5 90.2+15.2 0.25
Fasting insulin (uU/dl) 5.62+2.75 5.42+2.75 450+2.22 0.09
HOMA2-IR 0.79+0.35 0.77%0.34 0.67+0.28 0.22
ALT (U/L) 19.5+11.4 21.0£22.9 22.1£15.0 0.72
AST/ALT ratio< 1, number (%) 20 (23) 18 (25) 11 (28) 0.84
NAFLD, number (%) 16 (19) 8 (11) 5 (13) 0.37
NAFLD in female, number (%) 7 (13) S (13) 3 (14) 0.98
NAFLD in male, number (%) 9 (28) 3 9 2 (11) 0.06

*IPAQ short form is an instrument designed primarily for population surveillance of physical activity among adults. The categorical

score-three levels of physical activity consist of three categories, Category 1 to 3. TCategory 1 (low) is no activity or some activity reported

but not enough to meet categories 2 or 3. TCategory 2 (moderate) is 3 or more days of vigorous activity of at least 20 minutes per

day, or 5 or more days of moderate-intensity activity and/or walking of at least 30 minutes per day, or 5 or more days of any combination

of walking, moderate-intensity or vigorous-intensity activities achieving a minium of at least 600 MET-minute/week. §Category 3 (high)

is vigorous-intensity activity on at least 3 days and accumulating at least 1500 MET-minutes/week, or 7 or more days of any combination

of walking, moderate-or vigorous-intensity activities accumulating at least 3000 MET-minutes/week. "170 subjects above 2.9 uU/dl of

fasting insulin. BMI: body mass index, HDL: high density lipoprotein, HOMA2-IR: homeostatic model assessment of insulin resistance.

P value from ANOVA test or chi-square test.
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Table 3. Risk factors of nonalcoholic fatty liver disease (NAFLD).

NAFLD
(n=29)
number (%)

Non-NAFLD
(n=169)
number (%)

Variables

Age (years)*

<40 5 (7.4) 63 (92.5)

=40 24 (18.5) 106 (81.5)
BMI (kg/m*) "

<25 9 (6.1) 139 (93.9)

=25 20 (40.0) 30 (60.0)
Waist circumference (cm)

M<90, F<85 25 (13.4) 162 (86.6)

M=90, F=85 4 (36.4) 7 (63.6)
HDL cholesterol (mg/dl)*

M <40, F<50 18 (22.2) 63 (77.8)

M=>40, F>50 11 (9.4) 106 (90.6)
Triglyceride (mg/dl)T

<150 12 (7.8) 142 (92.2)

=150 17 (38.6) 27 (61.4)
Fasting glucose (rng/dl)Jr

<100 18 (10.5) 154 (89.5)

=100 11 (42.3) 15 (57.7)
HOMA2-IR"

<1 14 (10.4) 121 (89.6)

>1 15 (42.9) 20 (57.1)
Physical activity (MET—mirlutes/week)*T

<1,500 20 (19.2) 84 (80.8)

=>1,500 9 9.6) 85 (90.4)

*P-value <0.05, TP-value<O.001, from Chi-square test for the
significance of difference between NAFLD or Non-NAFLD group.
T Continuous  Score according to IPAQ(International physical
activity questionnaire) short form. M: male, F: female, BMI: body
mass index, HDL: high density lipoprotein, HOMA2-IR: homeos-

tatic model assessment of insulin resistance.
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Table 4. Odds ratio of the risk factors for non alcoholic fatty
liver disease by multiple logistic regression (n=170%).

Variables Odds ratio 95% CI P value
Physical activity (MET-minutes/week) 0.013
<1,500 1.00
>1,500 0.23  0.07~0.77
Age (years) 0.052
<40 1.00
>40 3.02  0.83~10.92
BMI (kg/m’) 0.024
<25 1.00
=25 470 1.52~14.50
HDL cholesterol (mg/dl) 0.728
<40 (men), <50 (women) 1.00
>40 (men), =50 (women) 0.47 0.15~1.48
Triglyceride (mg/dl) 0.004
<150 1.00
=150 3.60 1.14~11.38
Fasting glucose (mg/dl) 0.308
<100 1.00
=100 292 0.81~10.55
HOMA2-IR 0.049
<1 1.00
=>1 331 1.08~10.11

*170 subjects above 2.9 uU/dl of fasting insulin.
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| ABSTRACTS

The Association of Non-alcoholic Fatty Liver
Disease and Physical Activity

Seong Hwan Cho, M.D., Sang Keun Hahm, M.D., Ph.D.,
Yu-Na Seo, M.D.*, Ki Uk Kim, M.D., Jong Yong Kim, M.D.,
Jin A Park, M.D., M.P.H., Ph.D.

Department of Family Medicine, Hanil General Hospital, *Korea
Medical Institute, Seoul, Korea

Background: There is an increasing interest in physical
activity as a preventive and/or therapeutic option of non
alcoholic fatty liver disease (NAFLD). The aim of this
study was to examine the association between physical
activity and ultrasound-diagnosed NAFLD.

Methods: From April to June 2007, 198 clients who had
consumed alcohol less than 140 gram per week among
598 clients who visited a general hospital for medical
check-up were enrolled in this study. Clinical, bio-
chemical variables and physical activity were compared.
Physical activity was measured by self-reported question-
naire using IPAQ-short form in Korean version. Multiple

518 |EEERER

logistic regression analysis was used to identify indepen-
dent association.

Results: The prevalence of NAFLD was significantly
lower in the physical active group (more than 1500 MET-
minutes per week) compared to the inactive group (9.6%
vs 19.2%, P<0.05). This association was not attenuated
when adjusted for age, BMI, HDL cholesterol, trigly-
cerides, fasting glucose, and HOMAZ2-IR (Odds Ratio 0.23
[95% CI 0.07~0.77, P <0.05]).

Conclusion: Compared to the physically inactive group,
the risk of NAFLD was lower in the physically active
group. Our data suggests that regular and moderate
physical exercise can prevent the development of fatty
liver disease. (J Korean Acad Fam Med 2008;29:513-519)

Key words: fatty liver, physical activity, obesity
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