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Abstract Objective  To investigate the association between insulin resistance (IR) and cardiovascular
metabolic indicators, including blood pressure, blood lipids, and serum uric acid, in a middle-aged
population. Methods Based on the baseline survey of the Hong Sifang cohort of China National Salt
Industry Group, a total of 575 participants were included. According to the homeostasis model
assessment of insulin resistance, the participants were divided into an IR group (n = 116) and a non-IR
group (n = 459). Differences between the two groups were compared using the t-test and chi-square
test. Multivariate logistic regression analysis was performed to evaluate the associations between IR
and abnormalities in metabolic indicators. Results A total of 575 participants were included,
including 390 men and 185 women, with a mean age of (48.58 £5.14) years and a mean body mass
index (BMI) of (24.16 +=2.97) kg/m=2Blood pressure, serum uric acid, and blood lipid levels were
significantly higher in the IR group than in the non-IR group (P<0.001). After adjusting for potential
confounders including age, sex, and BMI, IR was independently associated with hypertension,
dyslipidemia, and hyperuricemia, with odds ratios (OR) and 95% confidence intervals (CI) of 2.57
(1.61-4.09), 3.81 (2.36-6.17), and 2.68 (1.53-4.71), respectively (all P<0.001). Conclusion Insulin
resistance is significantly associated with multiple cardiovascular metabolic risk factors in the
middle-aged population. Monitoring IR may contribute to the early prevention and control of

cardiovascular diseases.
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KSJH[E EE (total cholesterol, TC) % FER & AR EE Chigh-density lipoprotein cholesterol,
HDL-C) . K% & s A H[EEE (low-density lipoprotein cholesterol, LDL-C) . JRR Curic acid,
UA) s fIGImpE. teab, 25 IRBE & 3R Bl JEOh S e 7 ik AT I 5E .
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@ IR: FaHE7Y ik & ZHLPTHEE( homeostatic model assessment of insulin resistance index,
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Tab.1 Differences in population characteristics between different insulin resistance groups
[n (%), X £5s]

) Total Non-IR group IR group 1
Variable P value
(n=575) (n=459) (n=116)  Vvalue
Sex 2.653 0.103
Male 390(67.83) 304(77.95) 86(22.05)
Female 185(32.17)  155(83.78)  30(16.22)
Age (years) 48.5845.14 48.0045.13  49.2145.17 -1.482  0.139
Educational level 1.109 0.574
belovi“”ior high school or 128(22.30)  100(21.79)  28(24.14)
High school 377(65.60) 300(65.36) 77(66.38)
College or above 70(12.20) 59(12.85) 11(9.49)
Annual per capita income 4761 0.446
(yuan)
<30 000 174(30.30) 136(29.63) 38(32.76)
>30 001-60 000 267(46.40)  212(46.19)  55(47.41)
> 60 000 134(23.30) 107(23.31) 23(19.83)
Smoking status 1.119 0.571
Never 346 (60.20)  277(60.35) 69(59.48)
Former 33 (5.70) 24(5.23) 9(7.76)
Current 196(34.10) 158(34.42) 38(32.76)
Alcohol consumption 7.049 0.070
Never 434(75.48)  345(75.16)  89(76.72)
Former 13(2.30) 13(2.83) 0(0)

Current 128(22.30)  101(22.00)  27(23.28)



42.623  <<0.001

BMI
Underweight 6(1.04) 6(1.31) 0(0)
Normal 273(47.48) 248(54.03) 25(21.55)
Overweight 295(51.30) 205(44.66) 91(78.45)
History of diabetes 3.046 0.081
Yes 27(4.70) 18(3.92) 9(7.76)
No 548(95.3) 441(96.08) 107(92.24)

22 IRAEI IRARIME. M. MmERBRKFH B

IR 4Hf#) SBP. DBP. UA. TG. TC M LDL-C /K F¥mET3dE IR 4, Tl HDL-C /KX
TAE IR A, ZERAS = () P<0.001). W3k 2.

R2IRA5FE IR ARME. MmAg. MREKFRHEE(XL£S)

Tab.2 Comparison of blood pressure, lipid profiles, and serum uric acid levels between the

insulin resistance group and the non-insulin resistance group (X +s)

SBP DBP UA TC TG HDL-C LDL-C

Group
(mmHg) (mmHg) (umol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L)

Non-IR  132.84#16.93  82.68#10.77  314.57476.95  4.8440.86 1.53#.31 1.4140.32 2.7040.68

IR 143.84+17.63 89.2949.901 355.90482.16  5.22#.11 2.84+2.18 1.2140.20 2.9740.92
t value -6.005 -6.196 -5.097 -4.004 -8.304 6.725 -3.465

P value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

2.3 IR A 53k IR AE) LI B TRIR 78 K ER R R

IR ARmi . & bR R IR & I A = 1 B R @ T 3E IR 41 (3 P<0.001) , Wk 3. &
s 5 i ig F 8 i —$404r, IR 45 SBP. = DBP. & TC. & TG. {ik HDL-C /5 LDL-C #

WRZESTAE IR 4 (¥ P<0.05) , W& 4.
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Tab.3 Comparison of the prevalence of hypertension, hyperuricemia, and dyslipidemia between

the insulin resistance group and the non-insulin resistance group [n(%)]

Group Total (n) Hypertension Hyperuricemia Dyslipidemia

Non-IR 459 166(36.17) 47(10.24) 240(52.29)
IR 116 74(63.79) 30(25.86) 90(77.59)

»% value 29.065 19.486 24.236

P value <0.001 <0.001 <0.001

RA4IRAEE IRARRME. AR 45K EREK HEN(%)]

Tab.4 Comparison of the prevalence of hypertension and subclasses of dyslipidemia between the

insulin resistance group and the non-insulin resistance group [n(%)]

Elevated High
Group Elevated DBP High TC High TG Low HDL-C
SBP LDL-C
Non-IR 156(33.99) 112(24.40) 143(31.15) 106(23.09) 64(13.94) 63(13.73)
IR 65(56.03) 58(50.00) 53(45.69) 70(60.34) 30(25.86) 27(23.28)
%% value 19.022 29.140 8.707 60.497 9.619 6.397
P value <0.001 <0.001 0.003 <0.001 0.002 0.011

2.4 HOMA-IR 50 & R a4 2 18] A 5 i

KH Pearson K0 HT HOMA-IR 5 ZARUHRAR L IRIARGTE, 45 R B8 HOMA-IR 5
AT s S P Ak LT A i =B R 3 B2 A 2 1 ML I I PR P12 32 1 AH 5 ( P<0.05),
17575 2 R 2 L T 52 S AH DG P<0.05) , AR R EUILFR 5.

# 5 HOMA-IR 5.0 Il AR BHHE bR 2 18] F A o<

Tab. 5 Correlation between the insulin resistance index and cardiovascular metabolic indicators



Item SBP DBP UA TC TG HDL-C LDL-C
Ho  rvalue 0.247 0.250 0.099 0.118 0.218 -0.229 0.111
MA
-IR P value <0.001 <0.001 0.017 0.005 <0.001 <0.001 0.008
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AHIFELL IR NE A&, 735
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Z Logistic [FH4#r, &AL IR SEifE. MARSH . SRR ISR . a2 N R
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(2 B ALLR PRI 8. R%R T 3 MR BLIG TR R, Forp, REAL 1 SRR, BIAY 2 PR T AR
Yl SZHERRE . AN R AR OPRIR L, A5 3 i — B T AR . PR
ZHERE . NN TR POFRR L. BMIL BRI S S AR TG B K DL i
BREVEY GETEYMEREN) XERRFE. K6 Bx: ERETEARRRERE
M 3) , IREZEEWMEME (OR =257, 95%Cl: 1.61~4.09) . IAE5% (OR = 3.81, 95%Cl:
2.36~6.17) S RBRIMIE (OR =2.68, 95%CIl: 1.53~4.71) MK . 455K EHRRA
FUEERRE AR UK BMI SRR R TG, IR 5 1k 3 W0 B AR e A 7 4 35 (R 55
KM (33 P<0.001) , UEHA IR A2 1Z P ARHRME GO L8 AR AR 1 ST S B R 3R . % 2 A
AL Hosmer-Lemeshow £536, 45 3R BR A R (P>0.05)

K6 IR SEIME. MAERY. BERRIAEK Logistic [ElJH4Hr

hyperuricemia

Tab.6 Logistic regression analysis of insulin resistance with hypertension, dyslipidemia, and

IR

Model 1
Model 2
Model 3

Reference

Hypertension

OR(95%Cl)

P value

Dyslipidemia

OR(95%CI)

P value

Hyperuricemia

OR(95%Cl) P value

3.11(2.04-4.75)

2.95(1.90-4.57)

2.57(1.61-4.09)
1.00

<0.001
<0.001
<0.001

3.97(257-6.12)

3.99(2.56-6.21)

3.81(2.36-6.17)
1.00

<0.001
<0.001
<0.001

3.19(1.93-5.27)  <0.001

3.11(1.86-5.23)  <0.001

2.68(1.53-4.71)  <0.001
1.00
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