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Relationship between adiposity indicators and blood pressure of
urban and rural residents in China

MA Yuxia ZHANG Bing WANG Huijun DU Wenwen SU Chang ZHAI Fengying

Institute of Nutrition and Food Safety Chinese Center for Disease Control and Prevention Beijing 100050 China

Abstract: Objective  To explore the relationship between adiposity and blood
pressure ( BP) of urban and rural residents in China. Methods The data in the China
Health and Nutrition survey( CHNS) in 2006 were utilized. Cross—sectional analysis was
carried out on the relationship between blood pressure and body mass index ( BMI) waist
circumference( WC) waist-to-hip ratiol WHR) waist-to-height ratio ( WHtR) among 6433
adult inhabitants aged 18-60 from 9 provinces of China. A multiple regression equation was
used for the prediction of blood pressure with these indicators. Results The average SBP
and DBP were increased linearly with the increase of BMI WC WHR and WHiR. A

statistically significant linear association was found between each adiposity indicator and
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BP level in separate regression models controlled by age. The regression coefficients were
higher in women than that in men. A gain of 0.77 in BMI 2.43cm in WC 2.66% in
WHR and 1.54% in WHtR for men and a gain of 0.75 2.12cm 2.54% and 1.53%

respectively for women would have a corresponding elevation of 1 mmHg in SBP. Multiple

stepwise regression analyses showed that DBP was related with WHtR. Conclusion There

was a stable linear relationship between adiposity indicators and BP. WHtR not a good

predicator of SBP and DBP in Chinese adults.
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Table 1 General conditions of blood pressure and adiposity indicators of urban and rural residents in this study
N 880 2157 1014 2382
() 42.6 £10.5 42.1 £11.0 43.0 £10. 1 42.4 £10.5
BMI 23.6 £3. 1 23.0+3.1% 22.9 £3.1 23.2+3.2
(%) 36.6 28.01% 27.7 29.1
(%) 8.3 6.4 6.3 8.1
WC (cm) 84.2 +8.8 82.1+9.17 78.4 £8.7 78.6 £8.8
wWC (%) 48.2 37.21% 43.8 44.3
WHR 0.88 0. 06 0.88 +0.06'" 0.84 +0. 06 0.84 +0. 06
WHR (%) 41.0 35.01% 73.2 75.6
SBP 122.0 £ 14. 8 120.2 +14. 3 115.9 £15.5 116.2 £ 16. 1
DBP 81.1+10.8 79.6 +10.0"” 76.4 £10. 1 76.2 +10. 4
(%) 22.6 18.7" 12.7 14.2
(1) P<0.05;(2) P<0.01
2.2 N N N
BMI o BMI.WC.WHR.WHtR
BMI.
2.3 N N N
( 2. 3).
2 4
Table 2 Linear regression models of systolic blood pressure controlled by age with four adiposity indicators

1

intercept 77.4 +3.8 78.7 2.4
0.3320.04"  0.30£0.03""
BMI 1.30£0.157  1.26 +0.09""
R*=0.15 R*=0.13
2
intercept 74.4 4.6 75.1 2.7
0.32 £0.05'"”  0.28 +0.03""
0.40 £0.05”  0.40 =0. 03"
R*=0.13 R*=0.13
3
intercept 78.9 £6.5" 73.0 4.5
0.35£0.05'"”  0.29 +0.03""
31.8 +7.4" 39.6 +5.1"
R>=0.09 R>=0.09
4
intercept 76.7 4.6 77.9 2.8
0.30 +0.05"  0.26 +0.03""
65.2 9.3 63.8 £5.7""
R =0.12 R*=0.11

66.8 +3.4"" 67.3 £2.3" 67.1£1.9'"
0.40 +0.05"  0.43+0.03""  0.43 £0.02'"
1.39+0.15  1.32+0.10'"  1.33 20.08""
R*=0.19 R*=0.18 R*=0.19
65.6 4.1 60.4 £2.7"" 61.9 £2.3"
0.41 £0.05"Y  0.40+0.03""  0.40 +0.03""
0.41 £0.05"Y  0.49+0.04""  0.47 +0.03""
R =0.17 R>=0.19 R>=0.18
68.6 5.9 60.7 £4.2" 63.2 £3.4
0.49 £0.05"Y  0.46 +0.03'"  0.47 +0.03""
31.5 +7.3" 42.8 £5.2" 39.3 +4. 209
R>=0.14 R>=0.14 R>=0.14
71.9 £3.9" 64.4 £2.7'" 66.7 £2.2"
0.4220.05"  0.38+0.03"  0.39 £0.03""
52.2 8.4 70.8 £5.7'" 65.2 4.7
R* =0.16 R*=0.17 R* =0.17
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Table 3 Linear regression models of diastolic blood pressure controlled by age with adiposity indicators

5
intercept 49.3 £2. 8" 51.2£1.7" 50.3 £1.4" 50.8 £2.3" 47.0 1.5 48.2 1.3
0.18 £0.03"Y  0.17x0.02"  0.17 £0.027  0.19+0.03""  0.22+0.02"  0.21 £0.02""
BMI 1.03£0.117  0.9220.07""  0.97 £0.06'  0.77+0.10'"  0.86 £0.06'"  0.83 +£0.05'"
R>=0.13 R*=0.12 R>=0.13 R*=0.12 R>=0.14 R>=0.14
6
intercept 45.5 3.4 48.2 +1.9" 47.1+1.7%" 47.9 £2.7 43.2 £1.8" 44.6 +1.6'"
0.17+0.03"  0.16 +0.02Y  0.16 £0.02'"  0.18 £0.03'"  0.20+0.02""  0.19 £0.02""
0.34+0.04"  0.30+0.02"  0.31£0.02"  0.26£0.04""  0.31£0.02""  0.29 £0.02""
R*=0.12 R*=0.12 R*=0.12 R* =0.11 R*=0.14 R*=0.13
7
intercept 54.5 £4. 8" 50.1 3.2 51.1 2.7 49.1 +4.0" 42.9 £2.8'" 44.9 £2.31
0.20+0.03"  0.17+0.02"Y  0.18+0.02"  0.23+£0.03""  0.23+0.02"Y  0.23 £0.02""
20.4 +5.5% 25.4 +3.6"" 24.2 3.0 20.8 +4.9" 27.6 +3.5 25.4 +2.8"
R* =0.06 R* =0.06 R* =0.06 R* =0.09 R*=0.10 R*=0.10
8
intercept 46.2 £3.3" 50.0 £2. 0" 48.6 £1.7'" 53.3 £2.6'" 46.5 +1.8" 48.7 +1.5
0.15+£0.03"Y  0.1420.02"  0.14 £0.027  0.20+0.03""  0.19+0.02"  0.19 £0.02""
57.2 £6.8'" 48.0 +4.0'" 51.3 £3.4" 29.4 £5.7'" 42.8 £3.8'" 38.5 +3.20)
R>=0.12 R>=0.10 R>=0.11 R* =0.09 R>=0.13 R>=0.12
(1) P<0.01
2. 3 ( 0.75. 2.12cm-
) 2.54% \1.53% .
BMI.WC.WHR.WHtR : BMI 1.03.
o WC 3.22cm~ WHR 4.13% « WHiR
18 BMI 1.95% ImmHg;
0.77-WC 2.43ecm~ WHR 2.66% - 1. ZOkg/mZ\ 3.45c¢m+~ 3.94% .
WHtR 1.54% ImmHg; 2.60% ImmHg,
4

Table 4 Multiple stepwise regression analysis for blood pressure controlled by age with adiposity indicators

Variable Coefficient ( SE) P Variable Coefficient ( SE) P
SBP Intercept 74.65(2.01) <0.0001 Intercept 61.04(2.27) <0.0001
0.30(0.02) <0. 0001 Age 0.40(0.02) <0. 0001
BMI 1.17(0.09) <0. 0001 BMI 1.16( 0. 09) <0. 0001
0.08( 0. 03) 0. 0066 we 0.07(0.03) 0. 0346
WHR 7.07(2.38) 0. 0031
DBP Intercept 48.14( 1. 46) <0.0001 Intercept 45.59(1.5) <0.0001
0.17(0.02) <0. 0001 Age 0.20(0.02) <0. 0001
BMI 0.82(0.07) <0. 0001 BMI 0. 69( 0. 06) <0. 0001
0.07(0.02) 0. 0005 wC 0.13(0.03) <0. 0001
WHR 2.42(1.58) 0. 1257
WHIR  —11.26(3.29) 0. 0006
2.4 0.01) 0
- BMI. - BMI.
WC.WHR.WHtR (P<0.01); “BMI.
o (P<0.01) .

. BMI. (P <
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