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Classification Method for Four Types of Obesity in Women

Seng-Hee Jin, Kyung-Mee Choi®, Young-Bae Park

Department of Biofunctional Medicine and Diagnosis, College of Oriental Medicine, Kyunghee University
Department of Mathmatics, College of Science & Technology, Hongik University"

Objectives : To effectively improve the treatment of obesity through oriental medicine and to prepare basic material for
proper classification of different types of obesity.

Methods : After deciding on four types of obesity based on ‘DongYiBaolian , a questionnaire consisting of 38 items was
constructed to decide to which type an individual belonged. 212 women were asked to the complete the questionnaire. To
verify that the cluster of four types of obesity was acceptable, a cluster analysis and a factor analysis were conducted as well as
an evaluation on the distinction of each type. Also, a canonical discriminant analysis was done to categorize the individuals
into one of four types of obesity.

Results : )

1. Developed a reliable questionnaire consisting of 38 items for the purpose of classifying four types of obesity.

2. Obesity types were divided into four groups. Type I was designated as GanChengPi (J7 3R§ZHRY), Type II as
PiWeiluWang (J3 B{EREEY), Type I as PiWeiluXu (3 & {EE4A%Y), and Type IV as TanYin (JRERFEY). These types
were verified and classified through the use of a cluster analysis as well as a factor analysis (p<0.05).

3. By the use of a questionnaire, four types of obesity were correctly classified with a hit ratio of 87.3%, 40.64% higher than
the maximum chance criteria (Cmax) in unselected grouped. The hit ratios for obesity types L, II, Il and IV were 93.3%,
93.3%, 78.6% and 50%(p<0.05).

Conclusion : Further clinical research is necessary into the four types of obesity explored. By analyzing various test results,

characteristics these types should be further explored. (J Korean Oriental Med 2003;24(1):122-132)

Key Words: Four types of obesity, skin elasticity, questionnaire, clustering, canonical discriminant analysis
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Table 2. A Questionnaire of 38 ltems
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Fig. 2. 3D plot of factor scores 1, 2, 3 of independent
variables I.
1. Obesity Type L, 2. Obesity Type I
3. Obesity Typelll, 4. Obesity TypelV

Table 3. Crosstabulation of Four Clusters and Four Types of Obesity with Independent Variables I

Clusters Obesity Type Total
1 II 111 v
1 Count(%) 18(15.9) 89(78.8) 32.7) 32.7) 113(100)
2 Count(%) 9(64.3) 2(14.3) 2(14.3) 1(7.1) 14(100)
3. Count(%) 24(34.8) 4(5.8) 39(56.5) 2(2.9) 69(100)
4 Count(%) I(11.1) 2(22.2) 6(66.7) 9(100)
Total Count(%) 51(24.9) 96(46.8) 46(22.4) 12(5.9) 205*%(100)

*. The missing values are 7.
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Fig. 3. Territorial map of canonical discriminant functions.
1. Obesity Type [, 2. Obesity Type I
3. Obesity Typelll, 4. Obesity TypelV
*. Indicates a group centroid

Table 4. Results of Discriminant Analysis with 3 Sets of independent Variables

Independent variables

selected original grouped
cases correctly classified

unselected grouped
cases correctly classified

Independent variables [ 93.0% 84.3%
Independent variables [[ 88.7% 81.4%
Independent variables [V 92.6% 87.3%

Table 5. Eigenvalues of Discriminant Functions with Independent Variables IV

Function Eigenvalues % of variance Cumulative % Canonical Correlation
1 2.140¢ 54.5 54.5 0.826
2 L1310 333 87.8 0.753
3 0.480 122 100.0 0.570
* First 3 canonical discriminant functions were used in the analysis.
Table 6. Wilks' Lambda of Discriminant Functions with Independent Variables IV
Test of Functions Wilks' Lambda Chi-square df p
t through 3 0.093 283.665 75 0.000
2 through 3 0.292 146.921 48 0.000
3 0.676 46.864 23 0.002
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Table 7. Classification Results of Independent Variables IV

)

<8 9 291« it fEel RN SEAE B (129

Obesity Predicted Group Membership
type 1 2 3 4 total
I 33(94.3) 2(5.7) 00) 00) 35(100.0)
Cases count I 5(7.7) 58(92.1) 0(0) 0(0) 63(100.0)
selecteda (%) it 2(6.5) 13.2) 28(90.3) 0(0) 31(100.0)
v 0(0) 0(0) 0(0) 6(100) 6(100.0)
I 14(93.3) (C(0)] 1(6.7) 00 15(100.0)
Cases un- count I 2(6.7) 28(93.3) 0O 0(0) 30(100.0)
Selectedb (%) 11 2(14.3) 1(7.1) 11(78.6) 0(0) 14(100.0)
v 0(0) 2(50) 0(0) 2(50.0) 4(100.0)
*92.6% of selected original grouped cases correctly classified.
" 87.3% of unselected original grouped cases correctly classified.
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