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Power and the cutoff value of waist-to-height ratio predicting
metabolism syndrome

LIU Li PING Zhiguang LI Linlin YANG Yongli LI Chunyang ZHANG Meixi
Department of Histology and Embryology Basic Medical College Zhengzhou University
Zhengzhou 450001 China

Abstract: Objective In order to gain a simple accurate economical and family—
used predictor for metabolism syndrome ( MS) the predictive power and the cutoff value
of waist-to-height ratio ( WHtR) were explored. Methods A random cluster sampling was
carried out in a county of Henan Province. Questionnaire physical examination and
biochemical tests were admitted to the adult inhabitants. Statistics software MedCalc was
used to compare the areas under curve of ROC ( AUC) between WHitR and WC on
predicting metabolism abnormal components. The cutoff value of WHIR predicting MS was

calculated. The characters of false positive and false negative population were analyzed.
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Results The AUC of WHtR were larger than WC in most of the metabolism abnormal
components though there was no statistical significance in some metabolic abnormality
components. The cutoff value of WHtR was 0. 51 in male 0.52 in female and 0. 52 in
total. The means of components such as weight BMI WC in false positive group were
higher than that in false negative group. However the means of other components were
lower. There were 80.78% people who had one metabolic abnormality component. There
were 8. 59% people who had two components. Conclusion  The power of WHtR
predicting one or more metabolic abnormality components was strong. It is a good predictor
for MS. The cutoff value was 0.52.

Key words: metabolic syndrome ( MS)  waist-o-height ratio ( WHtR)  waist

circumference ( WC)  cutoff value
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MS: MS ¢ o 2914 1134
\TG.HDL, JFPG 5 3 (38.9%) . 1780  (61.1%)
MS, 1:1.57 18 ~78 (50.58 +13.70)
1.5 1132
MedCalcll.3 SPSS 13.0 (54.54 £11.64) 322
a=0.05, (54.69 = 12.03) ; 810
MedCalc WHtR wC MS (54.48 £11.48) ; 1767
ROC ( area under the (48.08 +14.30) 803
curve of ROC AUC) (50.54 +15.06) ; 964
; ROC WHR MS (46.02 £13.30) .
MedCalc ; 2.2 WHtR wC MS
SPSS WHitR MS ROC
o WHtR wWC MS ( N
~ )
VA
2.1 1.
1 WHtR WC MS ROC
Table 1 The comparison of areas under ROC curve between WHtR and WC on metabolic disorders prediction
WHIR wC Z P
0. 658 0. 639 3.797 <0.001""
0. 695 0. 662 7.614 <0.001""
0. 676 0. 653 5.188 <0.001"
0. 685 0. 686 0. 0796 0.937
0. 681 0. 669 2. 667 0. 008"
0. 683 0. 675 1.723 0. 085
0. 668 0. 652 3.118 0. 002"
0. 699 0. 668 7.250 <0.001""
0. 683 0. 662 5.004 <0.001""
0.721 0.723 0.438 0. 661
0. 698 0. 687 2.581 0.010'"
0.710 0.701 2.153 0.031'"
0. 633 0. 635 0. 485 0. 628
0. 626 0. 637 2.289 0. 022"
0. 663 0. 621 9. 904 <0.001""
0. 638 0. 644 1.195 0.232
0. 652 0. 644 1. 624 0. 104
0. 649 0. 645 0. 833 0. 405
MS- 0.724 0.728 0. 790 0. 429
0.757 0.742 2. 464 0.014
0.757 0. 730 5.195 <0.001""
MS=2 0.743 0.742 0. 166 0. 868
0. 744 0.726 4.371 <0.001""
0.756 0.728 7.002 <0.001""
MS3 0.762 0.765 0. 604 0. 546
0. 742 0.724 3.972 <0.001""
0.761 0.733 5.726 <0.001"
MS-4 0. 848 0. 837 0.815 0.415
0.752 0.736 2. 104 0.035"
0.792 0. 750 5.231 <0.001""

(1) P<0.05
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Table 2 Ability evaluation of screening MS with WH(R in different gender
AUC 95% CI OR 95% CI
0. 860 0. 839 ~0. 880 0.51 82.30 78.70 16. 530 11. 959 ~22. 847
0. 842 0. 825 ~0. 859 0.52 85.19 71.47 13. 547 10. 565 ~17. 370
0. 857 0. 844 ~0. 870 0.52 82.95 76. 85 15. 426 12. 686 ~18.758
3 WHtR MS
Table 3 Ability evaluation of screening MS with WHtR in different age groups
AUC 95% CI OR 95% CI
45 1016 0. 861 0. 838 ~0. 882 0.51 84.23 75.52 21.281 13.582 ~33.345
45  ~ 1138 0. 843 0.821 ~0. 864 0.52 84.08 73.34 14.529 10. 810 ~19. 529
60 760 0. 850 0.822 ~0. 874 0.52 84.57 75.00 16. 448 11.434 ~23. 662
2.4 WHtR MS 3
MS (5
WHtR 0.52 3 MS) o
( 1) N MS
. ! MS
0.12 2 wC .
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Figure 1 Cutoff of WHtR for MS screening
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o MS : WHIR
395 N N
80.78% ; 42 MS ( wWC )
8.59% - WC,



996 41
4 WHitR 0.5 MS
Table 4 the characteristics of false positive
and false negative population WHiR
P
SL48£13.13  56.92:10.62  0.002 ’
47.10 £12.26 54.13 £12.05 <0.001
48.49 +12.70 55.24 +11.55 <0.001
164.28 6,44 167.03 +5.46  <0.001 1 7~18
153.44 £6. 13 155.38 +5.70  0.005
156. 88 +8.01 159.99 £8.00 <0.001 J . 2011 45(38):
70.18 +8.63 63.78 £7.75  <0.001 717-4722.
61.56 +8.65 54.49 £6.63  <0.001 2 International Diabetes Federation. The IDF Consensus
64.29 +9.52 58.17+8.41  <0.001 worldwide definition of the metabolic syndrome
BMI 25.93 £2.03 22.83+2.23  <0.001 J . 2005.
26.06 £2.62 22.52£1.91  <0.001 3 CARLA M RUTE S SUSANA V et al. Ability of
26.02 £2.45 264204 <0.001 different measures of adiposity to identify high metabolic
SBP 12547 £18.58  137.26 £19.93  <0.001 risk in adolescents J . J Obes 2011. doi: 10. 1155/
119.01 +15.30 137.71 £21.37 <0.001 2011 /578106.
121. 05 +16. 67 137.53 £20.75 <0.001 4 /
DBP 77.90+10.44  83.18+10.99  0.001 5 o 2000
76.11 £8.66  84.85+11.93 <0.001 - '
5 MOJIMINIYI O A AL MULLA F ABDELLA N.
76.68 +9.29 84.19 £11.56  <0.001 . o ‘ i
we 90,85 +6.25 80.92 +6.66  <0.001 Which obesity index best explains the link between
85.95 +7.01 76.80 +4.78  <0.001 adipokines coronary heart disease risk and metabolic
87.51 +7.15 78,44 +5.94  <0.001 abnormalities in type 2 diabetes mellitus J . Med Princ
TG 1.43£0.77 2.08+1.14  <0.001 Pract 2009 18 (2): 123-29.
1.24 +0. 66 211+1.23  <0.001 6 ALBERTIK G ECKEL R H GRUNDY S M et al.
1.30 0. 70 2.10+1.20 <0.001 Harmonizing the metabolic syndrome: a joint interim
HDL 1.16 +0.24 1.02+0.23 <0.001 statement of the International Diabetes Federation Task
1.28 +0.27 1.11+£0.17  <0.001 Force on Epidemiology and Prevention; National Heart
1.24 £0.27 1.07 £0.20 <0.001 Lung and Blood Institute; American Heart Association;
5.27 +0.55 5.80+1.17 <0.001 World Heart Federation; International Atherosclerosis
5.23+0.83 6.25+2.18  <0.001 Society; and International Association for the Study of
5.24£0.76 6.11+1.85 <0.001 Obesity J . Circulation 2009 120 ( 16) : 1640-1645.
7 LAFORTUNA C L AGOSTI F PROIETTI M et al.
WHIR  MS o
The combined effect of adiposity fat distribution and age
on cardiovascular risk factors and motor disability in a
.51 .52 o .
0.51C ) 0.52( ) cohort of obese women ( aged 18 - 83) J . ]
0.52 82.95 76. 58 Endocrinol Invest 2006 29 (10) : 905-912.
MS 8 /
WHiR 0.52
J . 2004 20 (3): 272275.
MS 9 MCCARTHY H D ASHWELL M. A study of central
BMI.WC fatness using waist-to-height ratios in UK children and
WHIR adolescents over two decades supports the simple
WHIR message—keep your waist circumference to less than
half your height J . Int J Obes ( Lond) 2006 30
° (6): 988-992.
~BMI.WC 10
WHtR J .
N ~ ° 2011 45(11) :10124016.
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