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The dose-response relationship of insulin resistance to the clustering of cardiovascular disease risk factors
ZHANG Yuean WU Yangfeng LI Ying et al. Department of Epidemiology  Cardiovascular Institute and Fu Wai
Hospital ~ Chinese Academy of Medical Sciences and Peking Union Medical College  Betjing 100037  China

Abstract  Objective To explore the relationship of insulin resistance to the clustering of cardiovascular
disease risk factors in Chinese population. Methods  Associations of fasting serum insulin with fasting serum
glucose lipids uric acid and blood pressure were investigated in two populations workers in the Capital Iron and
Steel Complex and farmers in Shijingshan district in Beijing including a total of 3 899 men and women aged 35 ~
64 years old . The Chi-square test was used to examine the difference in rates of clustering of cardiovascular
disease risk factors among different quartile groups of serum insulin level. Logistic regression analysis was used to
estimate the ORs and 95% confidence intervals. Results — The rates of clustering of cardiovascular disease risk
factors from the lowest to the highest quartile of serum insulin were 18.89% 28.03% 40.25% 49.49%
respectively X,2VIH =227.34 P=0.001 The ORs and 95% confidence intervals were 1.7 1.4~2.2 3.1

2.5~3.9 4.6 3.7~5.7 after adjusting for age sex body mass index smoking drinking worker/
farmer etc. Conclusion There was a dose-response relationship between insulin resistance and the clustering of
cardiovascular disease risk factors in Chinese middle aged men and women.
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2. DBP =90 mm Hg 2 BMI =
25kg/m’
5.
euglycemic insulin clamp
BMI technique EICT 8
/ WHR / AHR 6. EPI -INFO
3 3 SAS/PC
INS TG
3. 12 h
InINS
6~8 -70C
TC logistic
Boehringer-Mannhem Diagnostics
TG Technicon
HDL-C MW50 000
SOCHIBO - l. 1
BG 2.
ABBOTT UA 2 2
ABBOTT A-Gent BMI WHR SBP DBP BG TC InTG LDL-C  UA
INS HDL-C
CDC 3.
3 3 1 BMI
0.29 ~0.44
4. TC TC =200 mg/dl 5.17 2 TG HDL-C BG
mmol/L TG TG =200 mg/dl 2.26 mmol/L UA
HDL-C HDL-C <35 mg/dl 0.90 mmol/L UA
UA =7 mg/dl 417pmol/L UA = 6 mg/dl BMI
358mol/L BG BG=110 mg/dl 6.1 mmol/L BMI
SBP = 140 mm Hg UA 3 SBP DBP TC LDL-C
1 mU/L
35~40 275 6.68 £2.32 251 6.62+2.29 218 5.87+2.29 257 8.00+1.93
40 ~ 45 102 6.82+2.48 108 7.10+2.14 110 6.42+2.12 116 6.89+2.14
45~50 112 6.11+£2.77 89 6.68+1.93 92 6.49+2.48 279 7.32+1.99
50 ~ 55 216 6.49£2.39 188 7.92+£2.05 87 6.30+2.58 234 6.82+2.20
55~ 60 167 5.58+2.36 224 7.77+2.03 117 5.05+2.51 156 6.75+2.03
60 ~ 65 194 6.17+2.34 140 8.25+1.92 101 4.90+2.51 66 6.11+2.16
1 066 6.30+£2.41 1 000 7.39+£2.10 725 5.75+2.39 1 108 7.17+2.05

InINS
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1 2 3 4
P
BMI ke/n? 2.7 3.0 23.8 3.1 25.2 3.1 26.0 3.5 0.000 1
WHR em/em 0.84 0.1 0.85 0.06 0.87 0.07 0.88 0.07  0.0001
SBP mm Hg 124.3 20.5 125.1 20.0 127.0 19.9 128.1 20.5 0.000 1
DBP mm Hg 79.8 11.6 79.9 11.2 81.6 11.3 82.1 11.9 0.000 1
BG mmol/L 4.62 0.53 4.70 0.52 4.80 0.54 4.93 0.62  0.0001
TC mmol/L 4.56 0.87 4.60 0.89 4.72 0.90 4.68 0.2  0.0003
TG mmol/L 0.85 0.02 0.95 0.02 1.08 0.02 1.22 0.2 0.0001
HDL-C mmol/L 1.38 0.31 1.31 0.29 1.26 0.28 1.20 0.27  0.0001
LDL-C mmol/L 2.73 0.76 2.79 0.76 2.88 0.77 2.82 0.78  0.0002
UA pmol/L 268.2 71.5 274.2 71.5 286.1 71.5 292.0 7.5 0.000 1
3 InINS
BMI ke/ni’ 0.3341"" 0.3387"" - 0.3219° " 0.3147" -
TC mmol/L. 0.035 4 0.046 6 ~0.001 6 0.106 6" * 0.066 9" 0.0457
InTG 0.2924" " 0.2915" " 0.2007" " 0.2504" " 0.2284" 0.1596"
HDL-C mmol/L, ~0.2281"" ~0.2237"" ~0.1286" " ~0.1715° ~0.1726" " ~0.076 4"
LDL-C mmol/L 0.001 1 0.0125 -0.046 3 0.103 8" 0.067 17 0.026 9
BG mmol/L 0.2167" " 0.2047" " 0.1434" " 0.2208" " 0.1973" " 0.141 0"
SBP mm Hg 0.0359 0.055 1 ~0.0211 0.1624" " 0.1278" " 0.035 4
DBP mm Hg 0.053 7 0.062 0" ~0.0427 0.1538" " 0.1277"" 0.038 7
UA pmol/L 0.2039" " 0.2093" " 0.0992° " 0.170 4" 0.1457" 0.055 6
BMI kg/m? 0.4433" " 0.4436" " - 0.2876" " 0.2879" " -
TC mmol/L. 0.124 5" 0.134 4" 0.044 0 0.007 8 0.046 8 ~0.0139
InTG 0.3003" " 0.2963" " 0.149 17" 0.1925" " 0.230 6" * 0.1508" "
HDL-C mmol/L. ~0.2848" " ~0.2774"" ~0.1302" ~0.2108" ~0.2072°" ~0.1299" "
LDL-C mmol/L 0.1148" " 0.1250" " -0.038 3 ~0.0107 0.019 6 ~0.0457
BG mmol/L. 0.2230" 0.2341" 0.174 1" 0.1778" 0.198 6" " 0.1549" "
SBP mm Hg 0.109 4" * 0.146 5" " ~0.049 1 0.021 8 0.058 1 ~0.017 1
DBP mm Hg 0.1534" 0.1645" " ~0.019 1 0.038 4 0.046 4 ~0.053 1
UA pmol/L 0.1552" " 0.1532" " 0.027 2 0.1292" " 0.1523" 0.080 0"
“P<0.05 **P<0.01
4 4.
%
4
| 2 3 4 =5 =2
1 46.1 35.0 13.9 3.7 1.3 0.0 18.9
2 38.3 33.7 193 7.1 1.1 0.7  28.0
3 252 34.6 24.7 10.0 4.5 1.0 40.3 BMI logistic 5
4 21.1 29.4 28.0 14.1 5.1 2.3 495
32.5 33.1 21.6 8.8 3.0 1.0 34.3 5
=2 ¥ =307.842
P <0.001 P <0.05 OR RIS
1 1.0 -
2 1.7 1.4-2.2
3 3.1 2.5-3.89
BMI 4 4.6 3.7-5.7
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