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Mean level of blood pressure and rate of hypertension among people with different levels of body mass index
and waist circumference  ZHAO Lian-cheng WU Yang-feng ZHOU Bei-fan LI Ying YANG Jun.
Department of Epidemiology ~ Fu Wai Hospital ~ Peking Union Medical College and Chinese Academy of Medical
Sciences  Beijing 100037 China

Abstract  Objective To assess the relationship between body mass index BMI  waist circumference

WC and blood pressure BP including hypertension. Methods A total of 30 003 participants aged 35-59 from

different parts of China were surveyed for cardiovascular disease risk factors in two independent cross-sectional
studies that were carried out in 1992-1994 and in 1998. Data were pooled to analyze the levels of BP and rates of
hypertension with different levels of BMI and WC. Results The level of BP and rate of hypertension were
significantly increasing with rising of WC among the majority of BMI groups P value for trend< 0.05 and
significantly increasing with rising of BMI in all WC groups P value for trend< 0.05 . The age adjusted
hypertension rate with BMI < 24.0 kg/m* and WC < 85/80 cm men/women ~ BMI < 24.0 kg/m? and WC =85/
80 cm M/W  BMI 24.0-27.9 kg/m® and WC < 85/80 ecm M/W  BMI 24.0-27.9 kg/m’ and WCz= 85/80
em M/W  BMI=28 kg/m? and WC=85/80 cm M/W were 16.5% 29.8% 29.6% 39.2% and 57.5%
formenand 14.1% 20.6% 24.7% 30.3% and 43.3% for women respectively. Conclusion Independent
influence of BMI or WC on BP was noticed. Keeping BMI and WC at normal level might effectively prevent the
occurrence of hypertension.
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BMI 24 28 kg/m* WC 85 cm 80 cm
OR
35 266 16 784
18 482 ¢ " 19 693
91%" " 15 573
85% 35003
1
1 1992 ~ 1994 1998
16 644 18 359
46.8+7.2 46.6+£7.2
BMI kg/m? 22.9+3.2 23.4+3.6
WC cm 79.3+9.7 76.3+9.7
SBP mm Hg 123.7+18.5 122.1+£20.3
DBP mm Hg 80.0+11.8 77.2+11.4
% 25.4 21.9
23 BMI /
WwC BMI <
18 kg/m*> WC< 75 em SBP DBP
113.9 mm Hg  73.4 mm Hg
BMI=28 kg/m* WC=95 cm SBP DBP
138.0 mm Hg 91.1 mm Hg BMI
WC BMI
WC  SBP  DBP P<
0.05 WC BMI
4 BMI WC
BMI / WC
WC
BMI
BMI WC
BMI  24.0~ 27.9 kg/m’
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WC=85 cm
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5 BMI < 24 kg/m*>  WC BMI  WC BMI
<85 cm WC < 80 ecm WC
BMI WC BMI WC
BMI
OR WC BMI < OR 7.33 95% CI 6.42 ~
24 kg/m2 8.388 5.21 95% CI 4.66 ~5.81
OR
2 BMI WC SBP
we BMI kg/m’
<18 18 ~ 20 ~ 2~ 24 ~ 26 ~ =28 p
om SBp* SBp* SBp* SBP# SBp* SBp* SBp*
<75 618 113.9 2231 118.0 2280 120.5 631  121.8 71 123.3 10 - - <0.001
75~ 15 - 26 119.0 1259 121.2 1221 121.8 325 123.4 28 124.2 5 - <0.001
80~ 4 - 43 121.1 404  120.4 1278  123.3 920 125.9 175  128.6 19 -  <0.001
85~ 2 - 8 - 89  125.0 491  125.7 985 127.9 539 129.4 97 129.7 <0.001
90~ 0 - 4 - 15 - 86 124.5 470 128.6 628  130.9 294 134.3 <0.001
=95 0 - 0 - 2 - 30 131.3 109 130.8 321 131.9 709 138.0 <0.001
P - - <0.001 0.280 <0.001 <0.001 0.017 <0.001
<70 648 113.3 1825 115.5 1768 118.3 487 120.6 75 122.5 12 - 0 -  <0.001
70~ 51 113.8 366 116.4 1487 117.1 1379 120.5 439 122.7 50  126.5 0 -  <0.001
75~ 9 - 93 117.1 493 1202 1347 121.1 1059 124.1 287 123.0 41 124.3 <0.001
80 ~ 1 - 20  124.0 130 119.3 595  121.4 1052 124.5 691  127.5 235 131.7 <0.001
85~ 0 - 7 - 25 116.7 168 125.4 516 126.3 666  128.5 475 130.8 <0.001
=9 0 - 1 - 9 - 35 123.6 169 128.3 417  129.0 1231 134.3 <0.001
P - - 0.045 0.237 0.002 <0.001 0.002 <0.001
- 20 3 * # mm Hg
3 BMI WC DBP
BMI kg/m’
wC .
- <18 18 ~ 20 ~ 2~ 24 ~ 26 ~ =28 P
DBP* DBP* DBP* DBP*# DBP*# DBP*# DBP*#
<75 618 73.4 2231 75.2 2280 76.8 631  77.9 71 78.8 10 - <0.001
75 ~ 15 - 26 75.7 1259 77.5 1221  78.8 325  81.5 28 82.9 5 - <0.001
80 ~ 4 - 43 77.9 404 77.8 1278  80.0 920 82.2 175 84.2 9 - <0.001
85 ~ 2 - - 89 79.9 491  81.2 985 83.4 539 85.8 97 8.7  <0.001
90 ~ 0 - 4 - 15 - 86  81.0 470  84.0 628 85.9 204 88.9  <0.001
=95 0 - 0o - 2 - 30 85.3 109 84.4 321 86.1 709 91.1  <0.001
p - - <0.001 0.037 <0.001 <0.001 0.042 <0.001
<70 648 71.6 1825 72.4 1768 73.9 487 75.8 75 77.5 12 0o - <0.001
70 ~ 51 71.6 366 73.2 1487 74.0 1379  76.1 439  77.6 50 80.7 0o - <0.001
75 ~ 9 - 93 73.7 493 75.7 1347 76.4 1059  79.0 287 79.3 41 80.2  <0.001
80 ~ 1 - 20  76.9 130 75.9 595  76.6 1052 79.5 691 81.4 235 8.1  <0.001
85 ~ 0 - 7 - 25 73.8 168 79.4 516 79.4 666 81.2 475  84.0  <0.001
=90 0 - 1 - 9 - 3 77.4 169  80.2 417 81.6 1231 8.9  <0.001
p - - 0.050 0.001 <0.001 0.001 0.014 0.011




4 BMI WC
BMI kg/m’
wC <18 18 ~ 20 ~ 22 ~ 24 ~ 26~ =28 )
cm P
% % % % % % %
<75 618 10.2 2231 12.8 2280 16.9 631 17.2 71 25.1 0 - 2 - <0.001
75~ 15 - 226 14.8 1259 19.0 1221 18.6 325 28.4 28 29.3 5 - <0.001
80 ~ 4 - 43 16.9 404 15.6 1278  21.1 920 28.9 175 35.5 19 - <0.001
85 ~ 2 - - 89 26.8 491 30.1 985  33.1 539 43.2 97 43.8 <0.001
90 ~ 0 - - 15 - 86 24.2 470 36.0 628 44.0 294 56.1 <0.001
=95 0o - - 2 - 30 38.6 109 52.5 321 4.2 709 60.3 <0.001
P - - 0.258 0.159 <0.001 <0.001 0.193 0.004
<70 648 9.1 185 9.9 1768 12.9 487  20.5 75 23.0 2 - - <0.001
70 ~ 51 10.8 366 10.5 1487 13.3 1379 17.8 439 20.7 50 32.6 - <0.001
75 ~ 9 - 93 10.2 493 17.0 1347 18.9 1059 25.4 287 25.9 41 17.1 <0.001
80 ~ 1 - 20 11.7 130 21.1 595 19.2 1052 25.6 691 32.7 235 45.6 <0.001
85 ~ - 7 - 25 7.0 168 25.2 516 26.4 666 33.7 475 40.5 <0.001
=90 - 1 - 9 - 35 245 169 31.5 417 35.4 1231 4.2 <0.001
P - - 0.018 0.334 0.011 0.029 0.028 0.080
e 2
5 OR
mm Hg
OR  95%CI
SBP DBP %
BMI <24 WC <85 10 210 120.2 77.1 1654 16.5 1.00
BMI <24 WC=85 727 125.8 81.3 231 29.8 2.14 1.81~2.54
BMI 24 ~27.9 WC <85 1529 125.6 82.2 451 29.6 2.16 1.91~2.45
BMI 24 ~27.9 WC=85 3052 129.4 84.8 1233 39.2 3.38 3.08~3.70
BMI=28 WC <85 26 132.2 86.5 11 2.1 3.85 1.74~8.53
BMI=28 WC=85 1 100 136.3 90.1 646 57.5 7.33 6.42~8.38
BMI <24 WC< 80 9953 118.1 74.3 1269 14.1 1.00
BMI <24 WC=80 991 121.8 77.0 237 20.6 1.62 1.37~1.90
BMI 24 ~27.9 WC < 80 1922 123.6 78.7 434 24.7 2.13 1.88~2.42
BMI 24 ~27.9 WC=80 3511 126.8 80.4 1166 30.3 2.74 2.49 ~3.02
BMI=28 WC <80 41 124.3 80.2 7 17.1 1.44 0.63~3.30
BMI=28 WC=80 1941 133.2 84.7 905 43.3 5.21 4.66~5.81
BMI < 24 kg/m? WC <85 cm WC <80 cm SBP DBP P<0.01
WwWC
BMI
35 003 WwWC BMI
BMI WC BMI / WC
23 BMI WwWC
4 BMI
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! wC
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WC=85 cm WC= 80 cm
BMI wC
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