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(The Relationship of Body Mass Index, Waist-to-hip Ratio, and Percentage of Body Fat with Metabolic Syndrome in Adults with Fatty Liver)

Ade Bl A2, o],

F gES BAYY wamlE 18Itk Receiver
g characteristics(ROC) #41-& o] &3lo] QA F,
AAEE, WHR 22t tialsSa Fik gt 3=s
Area under the curve(AUQ)E A% 7]E A (cutoff value)ol| Al
Ues} So|e® Hrleigla, Al 714 SA o e AUC
Lol Zo] 7} 91=AE pairwise comparison'$ ' 0.2 H| w3}%]
ok BAA £4& SPSS 14.0K version (Chicago, IL, USA)<}
Medcalc version 9.3.0.0 (MedCalc Software, Mariakerke,
Belgium)= AHESFIT oS 7 ASEHAEY AUC H|
= Bonferroni corrections 3t P<0.016% 7|22 A&
a3, YAl A0 A = P<0.058 4-&3t3ith

= [l
<E 1ollA Azto] Qe At WA 9 Al we} v
Table 1. The metabolic risk factors and liver function tests

among subjects with fatty liver
Overall ~Male  Female

Variables (n=1030) (n=708) (n=302)
N (%)

BMI>25kg /m’ 576(56.1) 389(55.3) 187(38.1)
WHR*>0.9(M), 0.85(F) 673(73.2) 389(62.7) 285(94.7)
%BEF*>20%(M), 30%(F) 528(57.3) 298(48.0) 230(76.7)
Metabolic syndrome(MS)* 246(239) 153(21.6)  93(28.9)
BMI>25kg/m*+MS components>2 383(37.3) 260(37.0) 123(38.2)
WHR>09(M), 0.85(F)+MS component>2*  428(46.6) 253(40.9) 175(58.3)
BP>130/85mmHg 427(415) 281(39.7) 146(45.3)
TG*>150mg/dL 549(533) 413(58.3) 136(42.2)
HDL* <40mg/dL(M), 50mg/dL (F) 296(28.7) 158(223) 138(42.9)
Glucose*>100mg/dL 43(43.5) 285(40.3) 163(50.6)
AST*>421U/L 135(13.1) 107(151)  28(8.7)
ALT*>451U/L 304(29.5) 254(35.9) 50(15.5)
GGI*>501U/L 384(37.3) 335(47.3) 49(152)

Metabolic syndrome was defined as having at least 3 components of
the criteria of International Diabetes Federation except for waist
circumference.

Abbreviations: BMI, body mass index; WHR, waist-to-hip ratio;

%BEF, percent body fat; BP, blood pressure; TG, triacylglycerol; HDL,
high density lipoprotein cholesterol; AST, aspartate transaminase; ALT,
alanine transaminase; GGT, gamma-glutamyl transferase P<0.05 using
Pearson chi square test for the comparison of variables between the
gender.

Not all subjects were included in every variable.
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Table 2. The relationship of metabolic syndrome with fatty
liver, adiposity, and demographic characteristics
among subjects with fatty liver.

Metabolic syndrome, N(%)

Variable

Male Female

Fatty liver Mild 58 (186" 33 (29
Moderate 65 (22.6) 43 (30.3)
Severe 30 (28.0) 17 (47.2)

BMI <25 kg/m 38 (121)° 30 (22
> 25 kg/n’ 115 (29.6) (33.7)

WHR < 0.9M), 0.85(F) 24 (104)* 1 (63)*
> 09(M), 0.85(F) 109 (28.1) 86 (30.3)

%BF < 20%(M), 30%(F) 4 (1367 13 (1867
> 20%(M), 30%(F) 89 (30.) 74 (322)

30-39 yrs 28 (182)' 4 (1.8
40-49 yrs 77 (252) 12 (19.)
Age group 50-59 yrs 34 (21.1) 32 (278)
> 60 yrs 13 (17.6) 45 (40.9)

. Primary school 3 (15.0)" 36 (44.4)*
Bducation i 4dle school 7071 15 (289
High school 48 (259) 14 (203)
> College 69 (20.2) 6 (10.7)

Alcohol use < 20g/w 17 (159) 58 (29.7)°
> 0g/w 110 (22.7) 16 (25.9)

Smoking Non smoker 17 (189)'
Ex-smoker 45 (21.0) i
Current smoker 67 (22.8) i

Exercise < 3 times/w 43 (197 16 (24.6)°

> 3 times/w 68 (25.1) 34 (262)

Metabolic syndrome was defined as having at least 3 components of the

criteria of International Diabetes Federation except for waist circumference.

Abbreviations: BMI, body mass index; WHR, waist to hip ratio; %BF,
Tcent body fat

Analyses using linear by linear association of chi square test; “Pearson

chi square test. *P<0.05.

Not all subjects were included in every variable.
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Table 3. The risk for metabolic syndrome according to the
combination of body mass index and waist-to-hip
ratio among subjects with fatty liver.

Metabolic syndrome

Independent variable n N(Y Crude OR Adéulifed
6% CD s

BMI <25kg/m’ & low WHR 219.21(96) 10 10

BMI <25kg/mi & high WHR 175 36(206) 24(1444) 17(0934)
BMI>25kg/m? & low WHR 251 77(307) 42(257.0) 44(2477)
BMI>25kg/m’ & high WHR 274 86(314) 43(267.2) 3.9(2.2-6.)

Metabolic syndrome was defined as having at least 3 components of
the criteria of International Diabetes Federation except for waist
circumference.

Adjusted for age, gender, severity of fatty liver, and education.

WHR was d1v1ded into low one half and high one half using gender and
BMI(<25kg/m” and>25kg/m’) as classification variables.

BMI, body mass index; WHR, waist-to-hip ratio
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Table 4. The area under the curve (AUC), cutoff value,
sensitivity, specificity of adiposity indices for
predicting metabolic syndrome among subjects with

fatty liver.

Adiposity 0 Cut e e
index Gender AUC (%% CI) off Sensitivity ~ Specificity

Body mass Male 04(0.61-0.67) 27 71 54
index ~ Female O 59(0 54-0.65) 24 81 35

Waist-to-hip  Male  065(061-069) 093 65 60
ratio Female O 59(0 54-0.65) 0.88 0 28

. Male 063(059066) 24 75 50

% body fat g e 054(0 18060) 3B 71 )

Metabolic syndrome was defined as having at least 3 components of the
criteria of International Diabetes Federation except for waist circumference.

Female

o =)
o @
1 1

sensitivity

o
.
1

0.2+

00—+ T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1 — specificity

Figure 1. The comparison of ROC curves for metabolic syndrome among adiposity indices in subjects with fatty liver.

Note: Metabolic syndrome was defined as having at least 3 components of the criteria of International Diabetes Federation except for waist circumference.

Abbreviations: BMI, body mass index; WHR, waist to hip ratio; %BF; % body fat.

Note: There were no significant differences in areas under the curve (AUC) between the three indices in males, while there were significant
differences in AUC between the % BF and WHR, and between %BF and BMI among females (P<0.016).
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The Relationship of Body Mass Index, Waist-to-hip Ratio, and Percentage

of Body Fat with Metabolic Syndrome in Adults with Fatty Liver

Jung Wa Sung, Kayoung Lee

Department of Family Medicine, Busan Paik Hospital, College of Medicine, Inje University

Background

To evaluate predictability of body mass index(BMI), waist-to-hip ratio WHR), and percent body fat(%BF) for metabolic
syndrome(MS).

Methods

A total of 1030 adults(708 males, 322 females) diagnosed as fatty liver by ultrasound from a health promotion center
during the period between March 2005 and June 2006 were subjects. BMI was measured, and WHR and %BF were
assessed using bioelectrical impedance analyzer. MS was defined as having at least three metabolic components (high
blood pressure, glucose and TG, and low HDL). BMI levels(<25kg/m’ vs. >25kg/m’) and WHR levels(<0.9 vs. =09 for
males, <0.85 vs.>0.85 for females) were combined to make 4 categories. Applied prominent thesis, journals, studies, and
e-media, this review is based on final definitions that has been proven so far.

Results

The odds ratio(95% ClI) for having MS was 1.7(0.9-34) in group of high WHR/low BMI, 44(24-7.7) in group of low
WHR/high BMI, 3.9(22-67) in group of high WHR/high BMI compared to the group of low WHR/low BMI. Using
ROC analyses for MS, the cutoff values of BMI, WHR, and %BF were 27kg/m2, 0.93, 24% for males, and 24kg/m2, 0.88,
33% for females, respectively. The sensitivity and specificity were 70~90% and 30~60%, respectively. There were no
significant differences in the area under the curves(AUC) among BMI, WHR, and %BF in males, while AUC for %BF was
significantly lower compared with those for BMI and WHR in females.

Conclusions

Both of BMI and WHR would be useful indicators for predicting MS in adults with fatty liver and BMI of 25kg/m’
would be an adequate cutoff value. (Korean ] Health Promot Dis Prev 2008 ; 8(4):265-271)
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