47 6 Vol.47 No.6
2018 11 JOURNAL OF HYGIENE RESEARCH Nov. 2018 875

: 1000-8020( 2018) 06-0875-08 . .

> >

+ DANONE INSTITUTE CHINA

S s 2l =
RIS I

Young Scientists” Forum ?

-

100050

o

2012 N N 1022 18 ~69
( BMI) . (WQ) . ( WHIR) . ( WHR)
(BF%) / (ROCQ)
WC (86.1+10.2) vs. (80.7 £9.9) P <0.001 (' ThC)
(51.5 £5.3) ws. (51.7 £4.5) ( THiR)
(0.31 £0.03) vs. (0.33+0.03) P<0.001 .
/ : WHIR(58. 7%) > WHR(50.4%) >BMI(49.1%) >BF% (35.7%) > WC
(35.3%) BMI 13.2% o
(ROC) N WHiR  ROC
(area under curve AUC) 0.53  0.56;
N WHR  AUC ;
BMI.WC.WHtR.WHR.BF% ;
ThC  THiR BMI.WC.WHR
N ThC
52.50  55.40 THiR 0.31 0.35.
; WHtR
0.51 ~0.54 ;
: WHR
ThC  THiR
BMI.WC o

:R181.37 RI195.2 R589.2 TA

Association of obesity indexes with hypertension and
dyslipidemia in Chinese adults
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Abstract: Objective To explore the association of obesity indicators with
hypertension and dyslipidemia in adults. Methods The study used anthropometric data
of 1022 adults aged 18 — 69 years in Liaoning Henan and Hunan Provinces in 2012 to

describe the overweight and obesity rate of body mass index ( BMI)  waist circumference
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(WC) waist to height ratio ( WHtR)  waist hip ratio ( WHR) and body fat percentage
( BF%) . The ability of indicators to predict the risk of hypertension and dyslipidemia was
evaluated by receiver operating characteristic ( ROC) curve analysis. Results In
comparison of anthropometric measurements male WC was significantly higher than
female thigh circumference ( ThC) was no gender differences and thigh height ratio
( THtR) lower in men than in women. The obesity index was used to determine the
overweight and obesity rate of Chinese adults: WHtR > WHR > BMI > BF% > WC was
58.7% 50.4% 49.1% 35.7% and 35.3% respectively. The obesity rate of BMI was
13.2% significantly lower than other indicators. The ROC curve illustrated area under
curve( AUC) of WHiR was the largest in predicting the risk of hypertension and the cut—
off values were 0. 53 and 0. 56 in male and female. AUC of WHR were the largest with
hypercholesterolemia as dependent variables in male and female and as the only significant
indicator in men. The value of BMI WC WHtR WHR and BF% to predict the risk of
hypertriglyceridemia was similar. ThC and THtR had a better prognosis value than BMI
WC WHIR and other common indicators in low high-density lipoprotein cholesterolemia
especially in male residents. The cut-off values of ThC were 52. 50 and 55.40 and the
cut-off values of THtR were 0. 31 and 0. 35 in male and female. Conclusion Men are
more likely to hoard fat in the abdomen female fat easily in the thigh accumulation.
WHIiR is the best index in predicting the risk of hypertension. The association between
obesity indexes and different clinical classification of dyslipidemia are not the same: WHR
shows the best effect in predicting the risk of hypercholesterolemia BMI WC WHiR
WHR and BF% have the same value in predicting the risk of hypertriglyceridemia ThC
and THtR are better than BMI WC WHIR and other common indicators in predicting the
risk of low high-density lipoprotein cholesterolemia especially in male residents.
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( . ) ( . 1.3.3 (1 TC TC=6.2
) o mmol/L; (2) TG TG =2.3 mmol/L;
1.2.2 (3) HDL<C HDL-C <1. 0 mmol/L.
N 1.4
“WC.HC.ThC.BF% SAS 9.4 °
WwWC X xs
t
HC Wilcoxon o
ThC
Tanita BF% XZ X
Tanita BC420 o ( receiver
1.2.3 operating characteristic curve ROC) ;
a=0.05,
( total cholesterol TC) .
( triglyceride TG) . 2
( high density lipoprotein cholesterol HDL-C) . 2.1
( low density lipoprotein 1022 464 (45.4%)
cholesterol LDL-C) & 558 (54.6%) 462
1.3 (45.2%) 560  (54.8%) -
1.3.1 (1) BMI = / ’(kg/m®) 24 (46.6 +11.0) .(46.2 +10.6)
<BMI <28 BMI=28.0 > (2) 269  (45.6%) 321
WC =90 c¢m WC =85 cm (54.4%) N (46.2 £10.9) .
5:(3) WHR =0. 9 WHR = 0. 85 (46.0+10.3)
. (4) WHIR =0.5 7 (5) 2.2 .
BF% =25% BF% =35% . 1 « WC. HC. WHR. WTR.
1.3.2 SBP.DBP TG (P <
( systolic blood pressure SBP) =140 mmHg 0. 05) THtR.BF%  HDL-C
() ( diastolic blood pressure DBP) =90 (P <0.05)
mmHg ° . ( 1o
1 (1
, , t/Z P
) M( P25 P75) XS M( P25 P75)
kg 68.2£11.2 67.2(59.4 75.5) 59.1+9.6 58.0(52.2 64.6) 12. 84 <0.001
/em 86.1+10.2 86.0(79.0 94.0) 80.7+9.9 79.5(74.0 87.0) 8. 60 <0.001
/em 95.1£7.2 95.0(90.0 100.0) 94.4 +6.6 93.7(90.0 103.9) 2.26 0.024
/em 51.5+5.3 51.2(48.0 55.0) 51.7+4.5 52.0(49.0 54.6) -0.52 0. 605
24.3+£3.4 24.1(21.7 26.4) 23.9£3.5 23.8(21.6 26.2) 1.73 0.103
0.90 £0.07 0.90(0.86 0.94) 0.85 £0.07 0.85(0.81 0.90) 11.37 <0.001
0.51 £0. 06 0.51(0.47 0.56) 0.51 £0.06 0.51(0.47 0.56) 0.54 0.586
1.68 £0. 16 1.67(1.56 1.78) 1.56 0. 17 1.55(1.45 1.67) 10.71 <0.001
(2) 0.31 £0.03 0.31(0.29 0.33) 0.33+0.03 0.33(0.31 0.35) -12.01 <0.001
1% 22.1+£5.3 22.7(18.6 25.8) 33.2£5.9 33.3(29.4 37.2) -23.23 <0.001
/mmHg 126.5+16.3  123.3(118.0 134.0) 122.3+18.1 120.0(110.0 130.7) 4.84 <0.001
/mmHg 82.4£11.3 81.0(75.3 88.7) 78.5£11.0 78.7(70.7 84.6) 5.87 <0.001
/( mmol /L) 5.14 £1.00 5.11(4.40 5.78) 515111 4.98(4.39 5.84) 0.22 0. 828
/( mmol /L) 1.84 £1.35 1.47(1.00 2.09) 1.52 £1.15 1.25(0.89 1.72) 3.53 <0.001
/( mmol/T) 1.21 £0.34 1.16(1.00 1.35) 1.36 £0.35 1.33(1.10 1.54) -0.60 <0.001
/( mmol /L) 3.15 £0. 87 3.12(2.51 3.71) 3.14 £0. 89 3.06(2.57 3.69) 0.32 0.751
(1) n=1022 n=590; (2) ‘
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2.3 N 2 /
2 BMI.WC.WHR.WHtR 5 p
BF% / . WHIR noor%  n r1% X
60. 6% 240 51.9 262 46.8 2.7  0.100
57.1%: WHR 178 38.5 183 32.7 3.8 0.052
240 51.9 275 49.1 0.8  0.366
51.9% 49.1%; BMI 280 60.6 320 S57.1 1.3  0.263
~ 51.9% 145 31.4 220 39.3 6.9  0.009
46. 8% ; WC BF% /
. BF% / ROC ( area under
. curve AUC)
2.4 3 WHitR
ROC AUC 0.53
2.4.1 ROC 0.56.
3 (1)
AUC 95% CI P 1% /%
0.63 0.59 ~0. 68 <0.001 25.08 56.8 67.7 0.25
0. 64 0.59 ~0.68 <0.001 89. 50 55.2 67.7 0.23
0.59 0.55 ~0. 64 0. 003 93.90 70. 4 46.6 0.17
0. 64 0.59 ~0.68 <0. 001 0.91 61.6 61.7 0.23
0. 66 0.62 ~0.71 <0.001 0.53 60.0 68.3 0.28
0.63 0.59 ~0.68 <0.001 23.20 60. 8 61.6 0.22
0.61 0.52 ~0.61 0. 040 53.70 44.8 67.7 0.13
0.61 0.56 ~0. 65 <0.001 1.73 49.6 69. 1 0.19
0. 59 0.55 ~0. 64 0. 002
0. 65 0.61 ~0.69 <0.001 25.19 51.2 72.7 0.24
0. 65 0.61 ~0.69 <0. 001 85.90 46.6 75.4 0.23
0. 60 0.55 ~0. 64 0. 001 98. 90 38.0 82.0 0.20
0. 64 0. 60 ~0. 68 <0.001 0.83 80.2 39.6 0.20
0. 65 0.61 ~0.69 <0. 001 0.56 41.3 82.9 0.24
0.63 0.59 ~0.67 <0. 001 36. 40 47.9 75.9 0.24
0.56 0.52 ~0.60 0.038 51. 60 59.5 50.8 0.10
0.62 0.58 ~0.66 <0. 001 1.46 86. 0 32.3 0.18
0.58 0.54 ~0.62 0.010
: AUC: (1) AUC 0.5
2.4.2 TC ROC AUC BMI. WC
4 WHR WHR . ThC
AUC 52.50 55.40 THtiR 0. 31
o 0. 35,
2.4.3 TG ROC 2.4.5 ROC
N BMI. BF% . WC- 7 WHtR.WC
WHR WHtR AUC TG BMI AUC 3 0.71.
( 5, 0.70 0.70; WHR.WHtR
2.4.4 HDL-C WC  AUC 0.69.0.68 0.68,

ROC 6 ThC  THtR N
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4 (n
AUC 95% CI P /% /%
0.51 0.45 ~0.57 0.908
0.56 0.50 ~0. 62 0.280
0.52 0.46 ~0.59 0. 645
0.62 0.56 ~0. 68 0. 026 0. 89 79.4 44.7 0.24
0.56 0.50 ~0.62 0. 266
0.55 0.49 ~0. 61 0. 366
0.50 0.44 ~0.56 0. 957
0.57 0.51 ~0.63 0.178
0.52 0.45~0.58 0.779
0.51 0.45 ~0.56 0.915
0.61 0.55 ~0. 66 0.019 83.00 51.0 69. 6 0.21
0.52 0.46 ~0.58 0. 659
0. 67 0.62~0.72 <0.001 0. 84 74.5 50.7 0.25
0.62 0.57 ~0.67 0. 007 0.51 64.7 55.9 0.21
0.53 0.48 ~0.59 0. 445
0.55 0.49 ~0. 60 0.282
0. 66 0.61 ~0.71 <0.001 1. 46 92.2 36.3 0.29
0.53 0.47 ~0.58 0. 565

D AUC: (1) AUC 0.5

5 )
AUC 95% CI P /% 1%
0. 66 0.60 ~0.72 <0.001 25.68 56.7 76. 1 0.33
0. 66 0.60 ~0. 71 <0.001 93.20 43.3 82.3 0.26
0. 60 0.54 ~0. 66 0.017 92.40 78.3 39.7 0.18
0.65 0.59~0.71 <0.001 0.88 81.7 45.5 0.27
0. 66 0.60 ~0.72 <0.001 0.51 71.7 57.4 0.29
0. 66 0.60 ~0.72 <0.001 23. 80 61.7 66.5 0.28
0.57 0.50 ~0.63 0. 130
0.62 0.56 ~0.68 0. 007 1. 64 68.3 52.6 0.21
0.58 0.51 ~0.63 0. 082
0.68 0.62~0.73 0. 001 26.18 46.7 80. 8 0.28
0.70 0.65~0.75 <0.001 78.30 80.0 51.5 0.32
0.62 0.57 ~0.68 0.032 93. 30 73.3 52.9 0.26
0.70 0.65~0.75 <0.001 0. 87 66.7 66.7 0.33
0.70 0.64 ~0.75 <0.001 0.54 60.0 70.4 0.30
0.70 0.64 ~0.74 <0.001 34.90 63.3 66.0 0.29
0.58 0.53 ~0. 64 0. 149
0.63 0.57 ~0.68 0.028 1.76 33.3 91.1 0.24
0. 60 0.54 ~0.65 0. 090

AUC: (1) AUC 0.5
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6 (1)
AUC 95% CI P /% 1%

0.73 0.67 ~0.78 <0.001 24.38 72.7 65.5 0. 38
0.70 0.64 ~0.75 <0.001 86.70 69.7 63.6 0.33
0. 69 0.63 ~0.75 <0.001 92.70 89.4 44. 8 0.34
0.62 0.55~0.67 0. 005 0.91 60. 6 63.1 0.24
0.69 0.64 ~0.75 <0.001 0.50 84.8 46. 8 0.32
0.70 0.64 ~0.75 <0.001 21.70 80.3 53.2 0.34
0.77 0.71 ~0. 81 <0.001 52.50 75.8 69.0 0. 45
0.53 0.47 ~0.59 0. 495

0.77 0.71 ~0. 81 <0.001 0. 31 86. 4 58.6 0.45
0. 68 0.63 ~0.73 <0.001 23.23 81.1 51.4 0.33
0. 66 0.60 ~0.71 0. 003 84. 50 54. 1 71.8 0.26
0. 65 0.60 ~0.70 0. 003 99. 00 43.2 83.1 0.26
0. 60 0.55 ~0. 66 0.052

0.64 0.59 ~0. 69 0. 006 0.54 56.8 70. 8 0.28
0. 66 0.61 ~0.71 0.002 36.40 54.1 76.1 0.30
0. 69 0.64 ~0.74 <0.001 55.40 45.9 84.9 0. 31
0.50 0.44 ~0.56 0.999

0. 68 0.63~0.74 <0. 001 0.35 43.2 838.4 0.32

L AUC: (1) AUC 0.5

AUC 95% CI P /% 1%

0.70 0.65~0.76 <0. 001 25.68 50.4 84.0 0.34
0.70 0.65~0.76 <0. 001 86. 50 63.9 70.0 0.34
0. 64 0.58 ~0.70 <0.001 92.40 78.2 46.7 0.25
0. 68 0.62~0.74 <0. 001 0.90 64.7 66.7 0.31
0.71 0.65 ~0.76 <0.001 0.50 74.8 60. 7 0.36
0. 69 0.63 ~0.75 <0.001 22.90 63.0 69.3 0.32
0. 66 0.60 ~0.71 <0.001 51.00 67.2 62.7 0.30
0.58 0.52 ~0. 64 0.018 1.62 71.4 48.7 0.20
0. 66 0.59 ~0.71 <0.001 0.30 73.9 54.0 0.28
0. 61 0.55 ~0. 66 0. 002 22.92 66.3 50.9 0.17
0. 68 0.63~0.73 <0.001 83.00 53.5 75.5 0.29
0. 60 0.54 ~0.65 0. 006 94. 00 57.4 59.5 0.17
0. 69 0.64 ~0.74 <0.001 0. 87 57.4 72.3 0.30
0. 68 0.63 ~0.74 <0.001 0.54 51.5 76.4 0.28
0.62 0.56 ~0.67 <0.001 32.30 68.3 50.5 0.19
0.56 0.51 ~0.62 0.078

0. 65 0.60 ~0.70 <0.001 1.58 54.5 67.7 0.22
0.57 0.51 ~0.62 0. 059

tAUC: (1) AUC 0.5
3 49. 1% 13.9%
BMI BMI
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