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Association between comprehensive dietary antioxidant index and insulin
resistance index: the mediating role of obesity—a cross—sectional study
based on NHANES
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Abstract: Objective To investigate the association between the comprehensive dietary antioxidant index (CDAI) and the
homeostatic model assessment of insulin resistance (HOMA -IR), and to evaluate the mediating effect of obesity in this
association. Methods Data were derived from the 2005—2018 National Health and Nutrition Examination Survey (NHANES).
CDALI was calculated via 24-hour dietary recalls. Weighted multivariable linear regression and restricted cubic splines were
used to analyze the association between CDAI and HOMA-IR, while mediation analysis assessed the potential role of obesity.
Results A total of 2 568 participants were included in this study. After fully adjusting for confounding factors, weighted
multivariable linear regression analysis revealed a negative association between CDAI and HOMA-IR levels (8=-0.05, 95% CI:
-0.07~-0.02, P<0.001). Compared with the lowest quartile of CDAI, the highest quartile showed a reduction in HOMA -IR
levels (8=-0.39, 95% CI: -0.67~-0.12, P=0.007). Mediation analysis indicated that obesity had no significant mediating effect
on this association (P=0.28). Conclusion Higher CDAI levels are independently associated with lower HOMA-IR. The absence
of a significant mediating effect of obesity suggests that the protective effect of CDAI may be achieved through direct biological
pathways, such as reducing oxidative stress and improving insulin signaling, independent of body weight. Further longitudinal

studies are warranted to verify causality.
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Figure 1 Flowchart of the study population screening process
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Table 1 Basic characteristics of participants
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Table 2 Correlation between CDAI and HOMA-IR
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Figure 2 The dose-response relationship between CDAI and
HOMA-IR
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Table 3  Association analysis of CDAI and the level of HOMA-IR in different population groups

Arhk n (%) B (95%CI) PH AR PAR
WFFEXT4 2 568 (100.00) -0.05 (=0.07 ~ -0.02) <0.001
P51 0.016
5 1230 (47.90) -0.06 (<0.10 ~ -0.03) <0.001
I 1338 (52.10) -0.02 (-0.05 ~ 0.01) 0.146
IR (%) 0.158
18 ~ <40 1713 (66.71) -0.04 (<0.07 ~ -0.02) 0.002
40 ~ 60 636 (24.77) -0.06 (-0.12 ~ —0.00) 0.051
=60 219 (8.53) -0.05 (-0.09 ~ -0.01) 0.017
At pu 432 0.431
BIFEEEA 390 (15.19) —0.04 (-0.13 ~ 0.05) 0.421
I EF AN 1089 (42.41) -0.04 (-0.07 ~ -0.01) 0.012
[ IR =E YN 534 (20.79) -0.04 (-0.08 ~ -0.01) 0.040
HoAb A% 555 (21.61) -0.07 (-0.14 ~ 0.00) 0.059
WEIH =3 0.523
CE / SRR 1418 (55.22) -0.05 (-0.08 ~ -0.01) 0.009
e 299 (11.64) -0.05 (=0.10 ~ 0.00) 0.058
ES/ 851 (33.14) -0.04 (-0.08 ~ 0.00) 0.069
MR (h/d) 0.658
<7 855 (33.32) -0.06 (-0.10 ~ —0.03) 0.002
7~9 1602 (62.43) -0.05 (<0.08 ~ -0.02) 0.001
>9 109 (4.25) 0.23 (-0.16 ~ 0.63) 0.064
BMI 434 0.718
E# 1348 (52.49) -0.01 (-0.04 ~ 0.02) 0.513
i 733 (28.54) -0.05 (-0.08 ~ -0.02) 0.003
JIEL 487 (18.96) -0.15 (<0.25 ~ -0.06) 0.003
W2 HRPAR S 0.564
PN 1607 (62.58) -0.06 (-0.08 ~ -0.03) <0.001
ZEWR I 448 (17.45) -0.06 (-0.10 ~-0.01) 0.023
IRAER A 513 (19.98) 0.01 (<0.07 ~ 0.09) 0.792
I 0.130
A 702 (27.34) -0.10 (<0.15 ~ =0.05) <0.001
BLTEAR 1 866 (72.66) -0.03 (-0.06 ~ -0.01) 0.038
HHKFE 0.920
K2 1598 (62.23) -0.05 (-0.08 ~ -0.02) <0.001
grh 827 (32.20) -0.02 (-0.08 ~ 0.03) 0.372
LT 143 (5.57) -0.11 (-0.23 ~ 0.01) 0.179
& T7i5 B 0.024
IR USRS 644 (26.08) 0.03 (=0.05 ~ 0.11) 0.415
A1 B 1 825 (73.92) -0.06 (<0.09 ~ -0.03) <0.001
PIR 0.364
<15 777 (30.26) -0.02 (-0.06 ~ 0.02) 0.318
15~35 958 (37.31) -0.07 (-0.13 ~ -0.01) 0.017
>3.5 833 (32.44) -0.04 (<0.07 ~ -0.02) 0.003
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Table 4 Mediating role of obesity in the CDAI and HOMA-IR association

Eyei R FR BB (95%CI) P

BN CDAI—HOMA-IR -0.07(=0.11 ~-0.03) <0.001
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[RJHERL CDAI-EfE—HOMA-IR -0.02(-0.06 ~ 0.02) 0.280
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