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Association between polycyclic aromatic hydrocarbon exposure

and atherogenic index of plasma
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West China School of Public Health and West China Fourth Hospital, Sichuan University, Chengdu, Sichuan 610041, China
Abstract ; Objective  This study aims to investigate the association between polycyclic aromatic hydrocarbons ( PAHs)
exposure and the atherogenic index of plasma ( AIP) by analyzing data from the National Health and Nutrition Examination
Survey (NHANES). Methods Participants aged =20 years were selected from NHANES 2009 - 2016. Due to the left —
skewed distribution of urinary PAHs metabolites (OH — PAHs) , logarithmic transformation (lg) was applied to approximate a
normal distribution. Participants were categorized into four quartiles based on 1gOH — PAHs levels. A multiple linear regression
model was used to evaluate the association between PAHs and AIP. A smoothing curve fitting approach was employed to explore
potential nonlinear relationships, and subgroup analyses were conducted. Results A total of 3 084 participants were
included, including 1 560 females (50.6% ) with an average age of (49.1 £17.6) years. After adjusting for age, sex, race,
education level, marital status, the ratio of family income to poverty, body mass index ( BMI) , smoking, alcohol consumption
hypertension, and high cholesterol, multiple linear regression analysis indicated a positive association between the highest
quartile of PAHs exposure (Q4) (8=0.056, 95% CI; 0.021 —0.091) and AIP compared to the lowest quartile (Q1). In sex
— stratified subgroup analyses, higher PAHs exposure (Q4) (8=0.068, 95% CI; 0.010 - 0. 126) was positively associated
with AIP in the male population. A similar positive correlation was also found in the female population (8 =0.047, 95% CI .
0.001 —0.094). In BMI - stratified analyses, the association between PAHs exposure and AIP was significant in participants
with BMI < 25 (B8 =0.096, 95% CI. 0.032 - 0.160) . Smoothing curve fitting demonstrated an inverted U — shaped

relationship between PAHs concentration and AIP. Conclusion  This study found a strong association between PAHs exposure
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and AIP, suggesting that PAHs exposure may be an important risk factor for increased AIP.

Keywords : Polycyclic aromatic hydrocarbons; Atherogenic index of plasma; Cardiovascular disease; NHANES
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Table 1 General characteristics of the study subject

1gOH - PAHs(ng/g JILIEF)

i H 01 0 03 04 xX/F PH
(n=T771) (n=T71) (n=771) (n=771)
AR (% x £s) 50.45+18.33  49.52£17.86  47.83 £17.41 48.60 +16.67 3.200 0.022
PN n(%) ] 56.028 <0.001
LY 469 (60.8) 359 (46.6) 334 (43.3) 362 (47.0)
egis 302 (39.2) 412 (53.4) 437 (56.7) 409 (53.0)
L n(%) ] 87.114 <0.001
B EEEEA 92 (11.9) 106 (13.7) 160 (20.8) 92 (11.9)
HAb VG 57 (7.4) 115 (14.9) 115 (14.9) 80 (10.4)
AETEITEH A 374 (48.5) 310 (40.2) 258 (33.5) 353 (45.8)
ETGHET HRBA 134 (17.4) 141 (18.3) 138 (17.9) 163 (21.1)
HAb PTG - HE 2 Fht 114 (14.8) 99 (12.8) 100 (13.0) 83 (10.8)
HEKF (%) ] 102.760 <0.001
BRI 132 (17.1) 150 (19.5) 217 (28.1) 253 (32.8)
e B R A I 151 (19.6) 159 (20.6) 170 (22.0) 200 (25.9)
KEKL L 488 (63.3) 462 (59.9) 384 (49.8) 318 (41.2)
BSWR B[ n(% ) ] 15.137 0.019
CUs/ S B RE 471 (61.1) 451 (58.5) 483 (62.6) 424 (55.0)
el B s/ o fE 153 (19.8) 165 (21.4) 145 (18.8) 199 (25.8)
MG 147 (19.1) 155 (20.1) 143 (18.5) 148 (19.2)
FREWMA SR LR (v 2 5) 2.74 +1.66 2.63+1.67 2.34+1.59 1.95+1.44  38.060 <0.001
BMI[ kg/m? ,n(% ) ] 19.978 0.003
<25 265 (34.4) 244 (31.6) 222 (28.8) 279 (36.2)
25~29.9 282 (36.6) 258 (33.5) 258 (33.5) 241 (31.3)
=30 224 (29.1) 269 (34.9) 291 (37.7) 251 (32.6)
W[ n(% ) ] 317.691 <0.001
= 250 (32.4) 260 (33.7) 298 (38.7) 550 (71.3)
& 521 (67.6) 511 (66.3) 473 (61.3) 221 (28.7)
K[ n (%) ] 20.303 <0.001
7 565 (73.3) 568 (73.7) 522 (67.7) 600 (77.8)
& 206 (26.7) 203 (26.3) 249 (32.3) 171 (22.2)
BIEL (%) ] 2.765 0.429
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(#:3%)
1gOH - PAHs(ng/g HILEET)
Wi Q1 Q2 Q3 04 X/F P1E
(n=771) (n=T71) (n=771) (n=771)

7 279 (36.2) 272 (35.3) 277 (35.9) 301 (39.0)

& 492 (63.8) 499 (64.7) 494 (64.1) 470 (61.0)

R (% ) ] 2.289 0.515
2 272 (35.3) 287 (37.2) 259 (33.6) 269 (34.9)

% 499 (64.7) 484 (62.8) 512 (66.4) 502 (65.1)

S E R (mg/dl,x £ 5) 191.63 £40.85  190.94 +41.51  191.23 £38.42  190.54 £40.72 0.100 0.960
KBS E 1 (mg/dl,x % 5) 114.76 £34.99  113.08 £36.32  113.35 £33.53  112.87 +36.24 0.452 0.716
B RS (me/dl,x £5) 54.47+15.34  55.48 £15.48  55.04+15.83  53.19+17.44 2.948 0.032
Hih =5 (mg/dl,x £5) 112.01 £63.23  111.95+62.85  114.24 £64.55  122.46 +68.15 4.563 0.003
1M 2% BB ks A R AL P 0.27 +£0.30 0.26 +0.30 0.27 +0.31 0.32+0.32 5.836 0.001
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Table 2 Weighted multivariate linear regression model for the association of PAHs and AIP

2 Modell Model2 Model3

= B1H(95%CI) Pl B1H(95%CI) Pl BH(95% CI) Pl
PAHs
Q1 Ref Ref
Q2 -0.006( -0.049 ~0.037) 0.785 0.012( -0.030 ~0.054) 0. 709 0.002( -0.035 ~0.039) 0. 899
Q3 0.005( -0.034 ~0.043) 0. 809 0.022( -0.018 ~0.062) 0. 347 0.003( -0.031 ~0.037) 0. 846
Q4 0.067(0.031 ~0.104) <0.001 0.067(0.031 ~0.104) <0.001 0.056(0.021 ~0.091) 0. 003
P gy <0.001 <0.001 0. 006
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Table 3 Subgroup analysis of the association between PAHs and AIP
M o _E e
BAH(95% CI) PE BAE(95%CI) PE

P51

5 Ref -0.018( -0.071 ~0.034) 0.480 —-0.009( —0.063 ~0.044) 0.733

i@ Ref 0.016( —0.030 ~0.061) 0.487 0.010( —0.034 ~0.055) 0.638
(S

<60 Ref -0.015( -0.061 ~0.031) 0.519 -0.005( —0.042 ~0.032) 0.774

=60 Ref 0.020( —0.044 ~0.084) 0.534 -0.004( —0.056 ~0.049) 0.889
BMI(kg/m*)

<25 Ref 0.008( —0.061 ~0.077) 0.810 0.002( -0.048 ~0.052) 0.929

25~29.9 Ref 0.014( -0.039 ~0.067) 0.592 -0.013( -0.079 ~0.054) 0.699

=30 Ref -0.016( —0.080 ~0.048) 0.622 0.013( —0.048 ~0.074) 0.662

Q4

W= BAH(95% CI) P{Y P Paeu
el 0.902

5 0.068(0.010 ~0.126) 0.022 0.010

o 0.047(0.001 ~0.094) 0.047 <0.001
FlE (%) 0.566

<60 0.043( —0.003 ~0.089) 0.065 0.002

=60 0.055( —0.008 ~0.119) 0.086 0.235
BMI(kg/m?*) 0.412

<25 0.096(0.032 ~0.160) 0.004 <0.001

25~29.9 0.015( —0.045 ~0.075) 0.621 0.732

=30 0.048( -0.023 ~0.119) 0.178 0.123
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