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Comparison of the value of body measurement indicators in

screening for metabolic syndrome
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Abstract: Objective To explore the value of body measurement indicators in screening for metabolic syndrome (MS),
so as to provide the basis for early detection and prevention of MS. Methods The individuals who were 18 years old
or above and underwent physical examinations at a tertiary hospital of Xinjiang Uygur Autonomous Region were selected
using the convenience sampling method. Demographic information, lifestyle, waist circumference (WC) and blood biochem-
ical indicators were collected through questionnaire surveys, physical examinations and laboratory tests. The associations
of WC, waist—to—hip ratio (WHR), waist—to—height ratio (WHtR), body roundness index (BRI), abdominal volume index
(AVI), lipid accumulation product (LAP) and visceral adiposity index (VAI) with MS were analyzed using a multivariable
logistic regression model. The screening values of these body measurement indicators for MS were assessed by receiver
operating characteristic (ROC) curves. Results A total of 37 921 individuals were recruited, including 20 666 males
(54.50%) and 17 255 females (45.50%), and had a median age of 41.00 (interquartile range, 20.00) years. There were
7 988 cases of MS, with a detection rate of 21.06%. Multivariable logistic regression analysis showed that WC, WHR,
LAP and VAI were statistically associated with MS (all P<0.05), and the risk of MS increased with the levels of these
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indicators (all P...«<0.05), after adjusting for confounding factors (gender, age, lifestyle, etc.). The area under the ROC
curve (AUC) of LAP for screening MS was the highest among single indicators, at 0.930 (95%CI: 0.927-0.933), and the

optimal cut—off value was 43.13, Youden's index was 0.720, the sensitivity was 88.01%, and the specificity was
84.04%. The combined indicators of WCXVAI for screening MS had the highest AUC, which was 0.937 (95%CI: 0.935-
0.939), and the optimal cut—off value was 0.17, Youden's index was 0.730, the sensitivity was 91.88%, and the specifici-
ty was 81.07%. The Delong test showed that the AUC of WCXVAI for screening MS was higher than that of WC,
WHR, LAP and VAI, respectively (all P<0.05). Conclusion The value of combining WC and VAI for screening MS is

higher than other body measurement indicators.

Keywords: body measurement indicator; metabolic syndrome; physical examination population; screening
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Table 1 Comparison of the general data and body measurement indicators among physical examination populations
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PRI 3 603.675 <0.001 || ik 501 (6.27) 3 002 (10.03)
) 6 727 (84.21) 13 939 (46.57) i 5936 (74.31) 22 656 (75.69)
bs 1261 (15.79) 15 994 (53.43) e 1551 (19.42) 4 275 (14.28)

(S TR 536.619 <0.001 |i&EhHHIZ"Y 31.247 <0.001
18~<35 1 776 (22.23) 10 301 (34.41) Rz g 1 605 (20.09) 6 826 (22.80)
35~<60 4 992 (62.49) 16 796 (56.11) /R 4 342 (54.36) 15 398 (51.44)
=60 1220 (15.27) 2 836 (9.47) G 2 041 (25.55) 7 709 (25.75)

TR URAR L 193.187 <0.001 |BMI/ (kg/m*) ? 28.18 (5.81) 24.16 (4.45) -88.934 <0.001
BV 6 904 (86.43) 23 996 (80.17) SBP/mmHg® 136.00 (19.00) 119.00 (19.00)  -76.734 <0.001
KU 887 (11.10) 5 254 (17.55) DBP/mmHg® 84.00 (14.00)  73.00 (14.00) -72.304 <0.001
B ST 197 (2.47) 683 (2.28) TC/ (mmol/L) ® 475 (127) 447 (1.18) -20.572 <0.001

pelndiy 452.081 <0.001 |TG/ (mmol/L) @ 230 (1.38)  1.05 (0.70) -106.502 <0.001
T RLE 1 648 (20.63) 3 867 (12.92) HDL-C/(mmol/L)®  1.00 (0.25)  1.35 (042) -92.996 <0.001
PN IZN 5 761 (72.12) 22 086 (73.78) LDL-C/(mmol/L)® 289 (L.11) 278 (1.01)  -8.473 <0.001
A &L 579 (7.25) 3 980 (13.30) FBG/ (mmol/L) ® 522 (1.41) 478 (0.60) -56.859 <0.001
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1A i 4 206.147 <0.001 |[VAI? 3.00 (223)  1.04 (0.92) -113.507 <0.001
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Table 2 Multivariable logistic regression analysis of the associations between body measurement indicators and MS

ARt Z Yl B 5% Wald x* {8 PAH ORH 95%CI
wC
Q2 Q1 1.603 0.128 156.202 <0.001 4.968 3.864~6.388
Q3 3.663 0.122 904.788 <0.001 38.967 30.693~49.470
Q4 4.769 0.122 1 518.917 <0.001 117.753 92.645~149.666
WHR
Q2 Q1 0.463 0.162 8.105 <0.001 1.588 1.155~2.184
Q3 0.652 0.171 14.464 <0.001 1.919 1.372~2.686
Q4 0.927 0.177 27.290 <0.001 2.527 1.785~3.578
LAP
Q2 Q1 0.835 0.343 5913 <0.001 2.304 1.176~4.516
Q3 0.852 0.356 5.735 <0.001 2.343 1.167~4.705
Q4 1.623 0.363 20.035 <0.001 5.067 2.488~10.313
VAI
Q2 Q1 0.789 0.173 20.865 <0.001 2.202 1.569~3.089
Q3 1.859 0.178 109.218 <0.001 6.418 4.529~9.096
Q4 3.927 0.186 446.781 <0.001 50.771 35.275~73.076
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Table 3 Results of the ROC curve analysis for screening MS by body measurement indicators

EiE 7 AUCTH (95%CI) AR PAH LR EL REI% TR %
wC 0.867 (0.863~0.871) 89.50 <0.001 0.630 87.01 76.02
WHR 0.842 (0.838~0.847) 0.90 <0.001 0.543 79.63 74.69
LAP 0.930 (0.927~0.933) 43.13 <0.001 0.720 88.01 84.04
VAI 0.913 (0.909~0.916) 1.79 <0.001 0.686 87.59 81.00
WCXWHR 0.869 (0.866~0.873) 0.21 <0.001 0.615 86.15 75.25
WCXLAP 0.932 (0.929~0.934) 0.17 <0.001 0.720 90.04 82.03
WCXVAI 0.937 (0.935~0.939) 0.17 <0.001 0.730 91.88 81.07
WHRXLAP 0.933 (0.931~0.936) 0.18 <0.001 0.724 90.12 82.33
WHRXVAI 0.929 (0.926~0.932) 0.21 <0.001 0.708 87.56 83.24
LAPXVAI 0.929 (0.927~0.932) 0.15 <0.001 0.706 90.23 80.41
WCXWHRXLAP 0.933 (0.931~0.936) 0.18 <0.001 0.723 90.33 82.01
WCXWHRXVAIL 0.937 (0.935~0.940) 0.17 <0.001 0.733 92.25 81.04
WHRXLAPXVAI 0.935 (0.933~0.938) 0.18 <0.001 0.731 90.11 83.00
WCXWHRXLAPXVAI 0.936 (0.935~0.940) 0.19 <0.001 0.736 90.53 83.10
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