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Abstract ; Objective To explore the relationship between body weight indicators and the TyG index ( triglyceride — glucose
index ) , as well as the combined indicators of these two factors, the triglyceride — glucose — weight index ( TyG — BMI) and the
triglyceride — glucose — waist circumference index ( TyG — WC), and the risk of elevated blood pressure during follow — up
among the adolescent population. Methods Using the convenient sampling method, students from the first, second and first
— year senior grades of three schools in Sichuan Province were selected. A follow — up survey was conducted in March 2023,
with an average follow — up period of 1.25 years and a dropout rate of 6. 75% . The multivariate modified Poisson regression
model was used to analyze the relationship between body mass index and TyG index, as well as the mixed indicators of the two
(TyG - BMI and TyG — WC) and follow — up high blood pressure. The logistic regression model was used to explore the
mediating effect of baseline TyG and follow — up TyG in the relationship between different body weight states and follow — up
blood pressure levels. Results ~ Among the 812 teenagers who did not have high blood pressure at the baseline, the average
age was 14 years old, and 40.30% were male. During the follow — up period, a total of 156 teenagers developed high blood
pressure , with an incidence rate of 19.21%. In the multivariate adjusted Poisson regression analysis, both TyG — BMI and TyG
— WC showed a positive correlation with elevated blood pressure at the follow —up (TyG — BMI; RR =1.009, P <0.05; TyG
-WC: RR=1.004, P<0.05). In the mediating effect model, no mediating effect of baseline and follow — up TyG in the
relationship between different weight statuses and follow — up high blood pressure was found. Conclusion We found that TyG

—BMI and TyG — WC were associated with high blood pressure, but weight status played a key role in it.
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Table 1 The baseline characteristics of the subjects
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SRS/ B 14(13 ~16) 14(13 ~16) 14(13 ~15)  -2.776 0.006
Bt 327(40.3) 76(48.7) 251(38.3) 5.728 0.017
E)} b

U 280(34.5) 28(17.9) 252(38.4) 25.691 <0.001

E=33 513(63.2) 126(80.8) 387(58.9)

oAb R % 19(2.3) 2(1.3) 17(2.7)
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IR SR s 59(7.3) 13(8.3) 46(7.0) 0.326 0.568
BRI (/N R ) 0.86(0.45 ~1.85) 1.13(0.51 ~3.59) 0.79(0.42~1.64)  -3.110 0.002
[EHEEICN VSN 8.37(7.86 ~8.85) 8.33(7.93 ~8.85) 8.38(7.86~8.85)  —-0.208 0.835
WC(em)® 65.20(61.80 ~69.50) 66.00(62.50 ~71.20) 65.00(61.40 ~69.10)  —3.222 0.001
BMI( Kg/m?)* 19.90(18.22 ~21.70) 20.78(19.14 ~22.52) 19.79(18.07 ~21.49)  —4.657 <0.001
SBP( mmHg)* 105.00(98.42 ~111.33) 111.00(104.00 ~114.67)  104.00(97.67 ~110.00)  —7.852 <0.001
DBP( mmHg) * 61.67(55.67 ~66.33) 63.00(58.33 ~67.33) 61.00(55.00 ~66.00)  —3.468 <0.001
FPG( mmol/L) 4.69 +0.43 4.83 +0.41 4.65+0.42  —4.804 <0.001
TG( mmol/L)* 0.86(0.67 ~1.12) 0.83(0.65~1.12) 0.86(0.67 ~1.11)  -0.216 0.829
TyG* 8.09(7.82~8.34) 8.08(7.87 ~8.36) 8.08(7.80~8.33)  -0.821 0.412
TyG — BMI* 160.07(145.65 ~177.24)  169.42(153.17 ~182.57) 158.45(144.74 ~175.92)  —-4.411 <0.001
TyG - WC* 525.81(492.45 ~564.76) 534.73(502.27 ~582.47) 523.82(488.77 ~560.17)  —-3.132 0.002
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Table 2 Multiple linear analysis of baseline TyG and its derived indices (TyG — BMI, TyG — WC) with blood pressure levels and blood

pressure changes at follow — up

. P iR 1 T 2
B(95% CT) P B(95% CT) P
Ktiiji SBP TyG -0.210( =2.070 ~1.650) 0.825 0.182( —1.564 ~1.927) 0.838
TyG - BMI 0.068(0.042 ~0.094)  <0.001 0.072(0.048 ~0.096)  <0.001
TyG - WC 0.034(0.023 ~0.045)  <0.001 0.032(0.023 ~0.042)  <0.001
btiiji DBP e 1.646( —0.334 ~3.626) 0.103 0.577( —1.341 ~2.495) 0.555
TyG - BMI 0.045(0.017 ~0.073) 0. 002 0.024( —0.003 ~0.050) 0. 085
TyG - WC 0.010( —0.001 ~0.022) 0. 085 0.012(0.001 ~0.023) 0.033
Wi SBP 524k SBP 25(f e 0.562( —1.349 ~2.472) 0. 564 ~0.605( —2.414 ~1.204) 0.511
TyG - BMI 0.025( —0.002 ~0.053) 0.067 0.027(0.002 ~0.053) 0.035
TyG - WC 0.007( —0.004 ~0.018) 0.220 0.009( —0.001 ~0.019) 0.093
Btiijf DBP 534 DBP 2514 e 2.104( —0.047 ~4.255) 0.055 0.600( —1.492 ~2.693) 0.573
TyG - BMI 0.034(0.003 ~0.064) 0.033 0.013( —0.016 ~0.043) 0.374
TyG - WC 0.001( —=0.012 ~0.013) 0.926 0.002( —=0.010 ~0.014) 0.729
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Table 3 The relationship between baseline weight status and TyG indicators and follow — up elevated blood pressure

) i e Y 1 T 2
RN km}rﬁ%@ﬂ% RR(95% CI) P RR(95% CI) P
SR
TyG F1 BMI 5 X AR IRZS
i TyG FIE# (R F 4 (n =523) 16.6 1.000 1.000
= TyG ANEH R EH (n =152) 19.7 1.186(0.816 ~1.724)  0.369 1.194(0.851 ~1.676)  0.306
Ik TyG FEBE LA (n =86) 27.9 1.678(1.136 ~2.478)  0.009 1.889(1.313 ~2.718) <0.001
= TyG FE EALHEL (n =51) 29.4 1.768(1.108 ~2.819)  0.017 2.004(1.227 ~3.272)  0.005
TyG 1 WC & LARFRE
1% TyG FNIEH JEFEIZL (n =505) 17.8 1.000 1.000
& TyG FIEH NEFIA (n = 144) 20.8 1.169(0.807 ~1.691)  0.407 1.148(0.821 ~1.605)  0.421
i TyG FIE B E A (n = 104) 20.2 1.133(0.740 ~1.733)  0.565 1.427(0.958 ~2.125)  0.081
= TyG A TAE R4 (n =59) 25.4 1.427(0.886 ~2.295)  0.143 1.832(1.127 ~2.978)  0.015
2 H AN
HeZk TyG FJEZk BMI 22 HAEH]
AHFeZE .
e 1.186(0.816 ~1.724)  0.369 1.194(0.851 ~1.676)  0.306
BMI 1.678(1.136 ~2.478)  0.009 1.889(1.313 ~2.718) <0.001
He4k TyG x 4k BMI 0.888(0.459 ~1.719)  0.725 0.889(0.465 ~1.699)  0.721
AINZE B AR bR

RERI ~0.096( —1.202 ~1.009) -0.079( - 1.237 ~1.079)
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N S A 1 A 2
AU E%%??‘;oj) RR(95% CI) P RR(95% CI) P
AP ~0.054( =1.101 ~0.992) -0.039( —=0.630 ~0.552)
SI 0.888(0.249 ~3.179) 0.927(0.125 ~3.683)
Lk TyG FIFELk WC 2 HAEH
AHIEAE H.
TyG 1.169(0.808 ~1.691)  0.407 1.148(0.821 ~1.605)  0.421
wC 1.133(0.740 ~1.733)  0.565 1.427(0.958 ~2.125)  0.081
4k TyG x 34k WC 1.077(0.541 ~2.143)  0.833 1.119(0.578 ~2.166)  0.738
AN S B AG bR
RERI 0.125( —=0.760 ~1.009) 0.258( -0.766 ~1.283)
AP 0.087( —0.705 ~0.879) 0.141( -0.373 ~0.655)
SI 1.412(0.114 ~17.561) 1.449(0.326 ~6.443)
TR A TR
TyG - BMI 1.008(1.005 ~1.011) <0.001 1.009(1.005 ~1.013) <0.001
TyG - WC 1.004(1.002 ~1.005) <0.001 1.004(1.003 ~1.006) <0.001
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Table 4 The relationship between the changes of TyG, TyG — BMI and TyG — WC at baseline and follow — up and the high blood pressure

at follow — up

AR IR 5 B B
KIH (%) RR(95% CI) P RR(95% CI) P
TyG 4340
TyG HREEE ¥ 41 (n =469) 16.2 1.000 1.000
TyG M IE# 41 (n =140) 24.3 1.496(1.045 ~2.140)  0.028 1.414(1.005 ~1.991)  0.047
TyG HIEH 4 (n =141) 24.8 1.529(1.073 ~2.178)  0.018 1.427(0.999 ~2.039)  0.051
TyG f54: =4l (n =62) 17.7 1.093(0.614 ~1.943)  0.763 1.316(0.752 ~2.304)  0.336
TyG — BMI 4341
TyG - BMI 22 IE# 4 (n =541) 15.9 1.000 1.000
TyG — BMI (= % E# 41 (n =69) 28.9 1.823 (1.200 ~2.770)  0.005 1.624 (1.069 ~2.467)  0.023
TyG - BMI (i 1F 355 241 (n = 68) 25 1.573 (0.997 ~2.482)  0.052 1.556 (1.017 ~2.381)  0.042
TyG - BMI #4741 (n =134) 24.6 1.549 (1.086 ~2.209) 0.016 1.846 (1.289 ~2.645) <0.001
TyG - WC 434
TyG - WC 22 1EH 4 (n =532) 15.9 1.000 1.000
TyG - WC fE B ER 4 (n=77) 14.3 0.894 (0.499 ~1.601)  0.706 0.880 (0.501 ~1.546)  0.658
TyG - WC HIEH 4 (n=77) 28.6 1.788 (1.194 ~2.679)  0.005 1.544 (1.034~2.306) 0.033
TyG — WC 2 74 (n = 126) 30.2 1.888 (1.357 ~2.626) <0.001 1.939 (1.415~2.659) <0.001
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