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and dyslipidemia and its subtypes in adults, Guizhou
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Abstract: Objective  To investigate the association between long — term PM,, exposure and dyslipidemia, including its
subtypes, and to explore effect heterogeneity across populations. Methods  Data were from the Guizhou Population Health
Cohort Study, with baseline in 2010 and follow — up from 2016 —2020, including 2 503 adults. Annual PM,, exposure during
2005 —2010 was estimated using a high — resolution spatial model. Time — dependent Cox models estimated hazard ratios ( HR)
and 95% confidence intervals ( CI) for dyslipidemia and its subtypes. Subgroup analyses were conducted by age, sex,
ethnicity, occupation, smoking, alcohol use, and indoor air conditions. Results  Over 17 333.5 person — years ( median
follow — up 6. 63 years) , 852 dyslipidemia cases occurred (49. 15/1 000 person —years). Each 1 SD increase in PM,, (5. 90
pg/m’) was associated with HR =1.204 (95% CI: 1. 106 — 1. 310) for dyslipidemia, remaining robust in dual — and multi -
pollutant models. PM,, was mainly associated with elevated LDL — C ( HR =1.649, 95% CI. 1.424 - 1.909). Stronger
associations were observed among ethnic minorities, manual laborers, and participants using no clean fuel or lacking ventilation
(P for interaction <0.05). Conclusion  Long — term PM,, exposure increases dyslipidemia risk, especially elevated LDL —
C, with stronger effects in ethnic minorities, manual laborers, and those with poor indoor air conditions, emphasizing the need
for targeted air pollution control for susceptible populations.
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O ML 48 9% JA ( atherosclerotic  cardiovascular disease,
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Fig.1 Flowchart of the study
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B g S5 B SR mE SR B e L R
T RAE AR R A8 A B IR WSO R 1) 43 A R A A
it 2Em(P<0.05), WE1,

R1 WA REAIELAFIE

Table 1 Baseline characteristics of the study population

it a3 (0 23 503) T s ’
EW (%) 0.241
18 ~44 1336(53.38) 889(53.85) 447(52.46)
45 ~59 738(29.48) 494(29.92) 244(28.64)
=60 429(17.14) 268(16.23) 161(18.90)
531 <0.001
5 1 204(48.10) 752(45.55) 452(53.05)
b’y 1299(51.90) 899(54.45) 400(46.95)
5973 0.019
DER 1 126(44.99) 715(43.31) 411(48.24)
W 1377(55.01) 936(56.69) 441(51.76)
KT 0.498
H/EH 1081(43.19) 718(43.49) 363(42.61)
I 527(21.05) 351(21.26) 176(20.66)
wiH 624(24.93) 399(24.17) 225(26.41)
B 179(7.15) 116(7.03) 63(7.39)
KL KL 92(3.68) 67(4.05) 25(2.93)
WS WAAR DL 0.715
M 239(9.55) 150(9.09) 89(10.45)
s/ R 2061(82.34) 1 368(82.86) 693(81.34)
B/ B/ T 193(7.71) 126(7.63) 67(7.86)
HoAth 10(0.40) 7(0.42) 3(0.35)
Bl 0.454
& H1358h 2 183(87.22) 1 434(86.86) 749(87.91)
1 7135 3h 320(12.78) 217(13.14) 103(12.09)
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(8:3%)
o ikl (n':% 503) jtggé%ii%;% ml?i%g%;fg)‘g P
BRBAR (g 0.640
=300 1 640(67.13) 1 077(66.81) 563(67.75)
<300 803(32.87) 535(33.19) 268(32.25)
AR A R (g7d)? 0.923
=200 121(4.89) 80(4.92) 41(4.83)
<200 2355(95.11) 1 547(95.08) 808(95.17)
BAE AR 0.010
% 1.813(72.43) 1 223(74.08) 590(69.25)
i 690(27.57) 428(25.92) 262(30.75)
MEAR(g/d)" 0.186
<25 707(28.50) 480(29.36) 227(26.83)
=25 1774(71.50) 1 155(70.64) 619(73.17)
AR (g/d) <0.001
<5 417(16.66) 312(18.90) 105(12.32)
=5 2 086(83.34) 1339(81.10) 747(87.68)
i) <0.001
& 1745(69.72) 1 197(72.50) 548(64.32)
2 758(30.28) 454(27.50) 304(35.68)
BMI(kg/m?*)* 0.667
<18.5 162(6.49) 113(6.86) 49(5.76)
18.5~23.9 1758(70.40) 1157(70.25) 601(70.71)
24 ~27.9 481(19.26) 317(19.25) 164(19.29)
=28 96(3.85) 60(3.64) 36(4.24)
o FH I AR 0.077
B 950(37.95) 647(39.19) 303(35.56)
R 1553(62.05) 1 004(60.81) 549 (64.44)
i AR 0.869
B 261(10.44) 171(10.36) 90(10.58)
& 2 240(89.56) 1 479(89.64) 761(89.42)
AT 034
% 1 893(75.63) 1239(75.05) 654(76.76)
2 610(24.37) 412(24.95) 198(23.24)
DBP (mmHg) M( Py ,P;5) 76.00(69.33,82.00) 76.00(69.33,81.67) 76.67(69.33,83.00)  0.322
SBP (mmHg) M( Pys ,Pys) 118.00(108.00,130.00)  117.33(106.67,129.33)  119.33(109.33,132.00)  0.003

T A APORME HIIRE (R L ) 27 , SR YO R F T 2280 (DO A3 REBRTIE ) 40 sa FoRA R s o/ d F0R s K s ke/m® R T 58/ P 5 K 5
mmHg F7REEAORAE 5 MBS S8 N 7301 180387 2 9 191

2.2

TR IE M FEE % 2005—2010 TG YL

Y3 E Ry . PM, 78. 14 pg/m’ ,NO, 17.39 pg/m’,
0, 67.77 pg/m’, VL35 2, Spearman #H &V 7 #r i
7~ ,PM, 5 NO, IEAH, 5 0, 2 HAH5E;NO, 5 0,
B, WANTER IR 1, 22 W g R B,
%785 VIF 1) <5, TOL #2351, R W] o 2 d bk
TAPFER LR 2,

R2 HRWHAES T (ng/m®)

Table 2 Descriptive statistics of air pollutants (pg/m’)

154 xzxs M QR d/ME e K(H
PM,, 78.14 £5.90 76.50  7.50  69.83 123.50
NO, 17.39 £3.02 16.50 3.50 13.00 35.33
0, 67.77 +2.17 67.67 3.33  63.17  71.17

Ao« NIE, s M FRUE 22 (Standard Deviation, SD) 3 M ki3 %%
TQR DU 43 5K [B1#E (IQR = Pys — Py ) o

2.3 KIBRET PM s flsFw L meHen  RE
B 3 B4E T R, PM, M A48 m 1 SD peg/m’, IfiL
S 1 % 9 KU A HR = 1.204 (95% CI: 1. 106 ~
1.310) , IZCERAE U5 YL WA AU N 2275 Y A A v 4
SR, W3,
2.4 KIEET PM, g 58 A K 0 %o
BifUs 0 H) 2 A7 222 Nk A= @ LDL - C i fE, 3 F
Model 3 B95#T1 7w , PM, 1 B2 4R34 T 1 SD Mg/m3 =
LDL - C Il AE B9 & 9 KBS i HR = 1. 649 (95% CI
1.424 ~1.909) , K7, HoAx =i g S5 AL R
RIS PM, W BEAFAE B 0GR (P >0.05) % KRHRAE
XU e R AR 22 Jeps R rh S e fdt . WLk 4,
2.5 PM, & & f g5 KR R 6 7 = R & &
K HI RCS 3P4 PM, KV 255 5 1M A S8 S LAY
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Table 3  Association between a 1 — SD increase in PM,, concentration (ug/m’) and the incidence risk of dyslipidemia

. Model 1 Model 2 Model 3
54 ; ; .

HR (95%CI) P HR (95% CI) P HR (95% CI) P
PM,, 1.055(0.988, 1.127) 0.108 1.139(1.056, 1.228) 0.001 1.204(1.106, 1.310) <0.001
PM,, +NO, 1.294(1.160, 1.444) <0.001 1.332(1.190, 1.492) <0.001 1.434(1.276, 1.612) <0.001
PM,, + 04 1.081(0.997, 1.172) 0.059 1.185(1.083, 1.296) <0.001 1.282(1.166, 1.410) <0.001
PM,, + NO, + O4 1.336(1.184, 1.508) <0.001 1.387(1.226, 1.568) <0.001 1.550(1.366, 1.759) <0.001

T :SD R PM o IARiEZE (5. 90 pg/m® ) o Model 1 A% ; Model 2. JHHLARRY 15 51, BME, B /KT SRR DL , B0k s Model 3 ZEARR 2 JE A
LR BRI, BRI BEA ICRIEA B B ER A BML UG , SR S &2, (T iR, (e XSk 4, DBP, SBP,

R4 PM RIERIN 1 SD we/m’ 5656 3 0 % 95 XU 1) S 6

Table 4 Association between a 1 —SD increase in PM,, concentration (pg/m’) and the incidence risk of dyslipidemia subtypes

I B 5 7R 5 YL PR R HR (95% CI) P
B TC IfiLfE PM,, 1.013(0.822,1.248) 0.905
B TG IfLE PM,, 1.019(0.899,1.154) 0.771
{f HDL - C IfilhE PM,, 1.019(0.881,1.180) 0.796
% LDL - C I PM,, 1.649(1.424,1.909) <0.001
& TC IfisE PM;, + NO, 0.890(0.666,1.189) 0.429
B TG IfLfE PM,, + NO, 0.957(0.807,1.135) 0.614
{ik HDL - C IfiL5E PM,, +NO, 1.033(0.841,1.268) 0.759
# LDL - C I PM,, + NO, 2.644(2.174,3.217) <0.001
= TC IfLE PM,, + 0, 1.227(0.983,1.531) 0.071
B TG [f4E PM,, + O, 1.104(0.960,1.269) 0.166
ik HDL - C IfiL5E PM,, + O, 1.008(0.850,1.194) 0.931
% LDL - C I PM, + O3 1.761(1.503,2.064) <0.001
& TC e PM,, + NO, + O, 1.087(0.804,1.469) 0.590
B TG If4E PM,, +NO, +0;, 1.042(0.867,1.252) 0.663
{ HDL - C IfiihE PM,, + NO, + 0, 1.020(0.813,1.278) 0. 865
# LDL - C I PM,, +NO, +0;, 2.907(2.360,3.582) <0.001
T BRI LT Model 3,
AL LW . AEWAISHT A (LI 3) ,PM,, 5 8 LDL
Povasll<p] - C I AE R AR LR = - e & & 51K HDL - C i
P non-linear = 0.655 . NS = N .
onnet FEANE TG MUAE Y AR & - W C R (M5 & TC
2 ML A I F] 5 2 541 (P overall >0.05) .
- 2.6 5 ZE54 PMZEE 5 LDL - C IUAE 7Y & 9
5] , N e s
£ DU 7 [ RN B o 4577 2 883 3 AR i (P for
o . S N e
% interaction <0.05 ) . HAKW &, £/ B R % 4K 1 5%
_— = B A S RO RN A A HE X 48 i B
th-----=-- L EEEEE R PM, 5% 5L 353 125 LDL — C L FY % o UK ( Ui
4),
2.7 BB SAT NHEBRBE TR R 2 S SE Lk fid B
ol a . L . RBLIFF 5 S WEAE R AT 9B Bl 1 1

PMq (g /ma)

B2 PM,, 5 AR S i R 1 3y R 2 1
Fig.2 Restricted cubic spline plot of PM,; and dyslipidemia

AT - R G &R 4 RN 2 B, PM, 5 E R I
i S g0 A 22 18] 5 2R PR TE AR 5C (P non linear >
0.05) , BEF PM,, ¥ (385 K, LG 53 9 4 90 114 XU

<2 ARSI 8 N, SRR IR I 25 1 sl o
IR 150 A, FH5 2010—2020 4[] PM,, 4F- 1) J5
VEN B EEE 1o 25T Model 3 FB /0T SRMKIRER
fE(IES) .

3

AHTFE R B IY] PM, 2% 5 S0k 35 8 it i S 4 1)
S HE XU, e HUR 85 LDL — C I . 2800 16 /B
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P overall <0.001 P overall = 0.178
P non-linear =0.001 P non-linear = 0.422
3-—
S3f s
\= — P
B 22
ES e 3
2 | — =
= o g| 2= e T
r b e e e e e o MBI o o
A i et i = e S e e S
,—/’)'/
/
n 1 1 1 1 1 1 0 I 1 'l 1 1 Il
70 75 80 85 90 95 70 75 80 85 80 85
PM,o (ug/m”) PM,o (ng/m”)
C D
af- 4
P overall < 0.001 P overall = 0.001
P non-linear = 0.076
P non-linear = 0.120
3 ale
=
S 3
22+ Saf
jd &
s = —
] -
o il g e
11 _______ SIS e SIS S HIC AN 1___‘\_“_‘_"5‘“_,-__-;‘:’ ____________
0 L L L L I L 0 1 ! 1 1 \ 1
70 75 80 85 Q0 95 70 75 80 85 20 as
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1 :A:F LDL - C IfiLfiE ;B & TC IfAE ; C : & TG MM ; D2 ik HDL - C I 4iE
3 PM,, 5 M08 55 TR (Y BRI 7 R 2 1R
Fig.3 Restricted cubic spline plot of PM,, and dyslipidemia subtypes

A LDL-C L fiE HR (95%C/) P- interaction
R (%)

18-44 — 1.596(1.270,2.007)

45-59 —_— 1.641(1.239,2.172)  0.715

=60 —_— 1.500(0.981,2.294>  0.379
R 0.324

L —— 1.899(1.554.2.321)

%z A, 1.470(1.169,1.849)

593 <0.001
AR 2.112(1.703,2.620)
Wik — 1.388(1.103,1.746)

Bk <0.001
1k H1%52) 1.819(1.553,2.131)

1.502(1.009,2.235)

TR7E W 1 0.255
% 1.430(1.171,1.746)
= 2.102(1.658,2.665)

R 0.121
& 1.387(1.129,1.705)
2 2.027(1.616,2.541)

B AR 0.001
= 1.109(1.150,1.727)
ol ————————  2.278(1.791,2.898)

A <0.001
R’ 0.962(0.667,1.389)
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