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Non-inear canonical correlation analysis between anthropometric
indicators and multiple metabolic abnormalities
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Abstract: Objective  To define the general correlation between anthropometric
indicators and multiple metabolic abnormalities and to put forward some particular
suggestions for the prevention of multiple metabolic abnormalities. Methods A random

cluster sampling was carried out in one county of Henan Province. Questionnaire physical
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examination and biochemical tests were admitted to the adult inhabitants. Noninear
canonical correlation analysis ( NLCCA) was applied with OVERALS of SPSS 13.0. The
coefficients of canonical correlation and multiple correlation were calculated. The plot of
centroids labeled by variables showed the correlation among various indicators. Results In
total 2 914 objects were investigated. Tt included 1 134 ( 38.9%) males and 1 780
(61.1%) females (60.0%) . The average age was( 50. 58 +13.70) years old. The fitting
result of NLCCA were as follows: the loss of 0.577 accounting for 28.8% of the total
variation was relatively small and indicated that the two sets of variables of this study
namely sets of biochemical indicators ( including serum total cholesterol total triglyceride
high-density lipoprotein cholesterol low density lipoprotein cholesterol and fasting plasma
glucose) and sets of others (including gender BMI and waist circumference ) were closely
related and often changed synchronously. Multivariate correlation coefficient showed that
internal indicators of the above two sets were closely related respectively and often showed
the multiple anomalies of the same set. The diagram of the center of gravity of the
association of various indicators showed that the symptoms of metabolic abnormalities
increased with age. Women were more liable to have metabolic abnormalities. Overweight
and obese people often suffer multiple metabolic disorders. Waist circumference was
positively correlated with metabolic abnormalities. Conclusion (1) Biochemical indicators
and anthropometric often change in combination. ( 2) Much attention should be paid to older
people especially middle-aged or older men and older women in primary prevention. ( 3)
Overweight and abdominal obesity can be considered the sensitive predictive indicator of
multiple metabolic abnormalities. ( 4) Nonlinear canonical correlation and center of gravity
Figure had the advantage of analyze the correlation between multiple sets of variables.
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Table 1 The value assignment of all indexs

/ =18 <45
=45 <60
1 =60
BMI 1 <18.5
=18.5 <24
=24 <28
1 =28
/em : <85 <80
=85 =80
/mmHg :SBP <120 DBP <80
:120<SBP <130 / 80<DBP<385
:130< SBP < 140 / 85 <DBP<90
:SBP=140 / DBP=90

W N = W = N = WK = W~ W~~~ DB WD = WD -

TC/( mmol /L) 1< 5.18
:=5.18 < 6.21
1= 6.22
TG /( mmol /L) c<1.69
=1.69  <2.26
1 =2.26
HDL-C/( mmol /L) : =1.0 =1.3
<1.0 <1.3
LDL-C/ ( mmol/L) 1< 3.37
1 =3.37 <4.13
=414
FPG /( mmol/L) 1 <6.1
= 6.1 <7.0
1 =7.0
1.4 2.2
: TC.TG.HDL-C.LDL-C FPG; ( 2),
: N +BMI 2
. SPSS 13.0 OVERALS Table 2 The frequencies of different values for all indexes
p.=(KxE, -1)/(K-1) K ! 2 3 4
) E d . 1016 1138 760 2914 0
d BMI 100 1357 1022 435 2914 0
R R = /1 —loss 0 755 2157 2912 2
1155 555 454 749 2913 1
TC 2270 507 136 2913 1
2 TG 1927 464 512 2903 11
2.1 HDL-C 1251 1661 2912 2
2 914 1 134 LDL-C 2460 348 94 2902 12
FPG 2470 256 188 2914 0
(38.9%) . 1780 (61.1%) , 18 ~78
(50.58 +13.70) (51.67 2.3

14. 40) (49.88 +13.18) . NLCCA 3. NLCCA
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3
2 Table 3 The results on two dimensions
1.423/2 x100% =71.2% = 1 2
1
0.771/1. 423 x 0.230 0. 349 0.579
0.229 0. 347 0.576
100% = 54.2% 0.229 0.348  0.577
0.652/1.423 x100% =45.8% - (2) 0.771 0. 652
0.577 3 1.423
0.577 28. 8% (2) A
TC.TG.HDL-C.
LDL-C FPG N +BMI
’ 4
0.542 0.304,
4 Table 4 The multivariate correlation coefficients on
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Figure 1 Centroids plot of various indicators in non-inear canonical correlation analysis
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