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[ Abstract] Objective To evaluate the association between indoor PM, ; exposure and metabolic
syndrome (MetS) in rural areas of three provinces in China. Methods This cross-sectional study was conducted
across 240 villages in three Chinese provinces. Participants aged>30 years were randomly selected through
gender- and age-stratified sampling in each village. Sociodemographic characteristics, lifestyle habits, medical
history, and residential environment features were collected via standardized questionnaires. The prevalence
of MetS was assessed based on blood pressure, waist circumference, and fasting venous blood biochemical
indices. Indoor PM, ; concentrations were assessed using PM, ; monitoring devices that provided continuous
24-hour monitoring over seven days. Multivariable Logistic regression models were constructed to analyze
the relationship between PM, ; exposure levels and MetS risk, with dose-response relationships explored using
restricted cubic spline models. Subgroup analysis and sensitivity analysis were also conducted simultaneously.
Results A total of 958 participants were included in the study, with a prevalence of MetS of 54.91%. After
adjusting for confounders, participants exposed to the highest levels of PM, ; exhibited significantly elevated
MetS risk compared to the lowest exposure [OR=1.62, 95%CI (1.16, 2.26)]. Subgroup analyses revealed
heightened susceptibility to high PM, ; exposure among females [OR=2.28, 95%CI (1.39, 3.75)], individuals aged
50~<60 years [OR=2.08, 95%CI(1.14, 3.80)], low level of education [OR=1.99, 95%CI (1.33, 3.52)], low level
of income [OR=2.26, 95%CI (1.20, 4.25)], exposure to household second-hand smoke [OR=1.58, 95%CI (1.10,
2.27)], those cooking for 1~2 h/d [OR=1.78, 95%CI (1.12, 2.82)] and individuals engaged in light physical labor
[OR=1.55, 95%CI (1.07, 2.26)]. Sensitivity analyses confirmed the robustness of these findings. Conclusion
Elevated indoor PM, ; exposure is associated with increased MetS risk in rural China, highlighting the need for
targeted interventions to address household air pollution and improve indoor air quality.

[Keywords ] Metabolic syndrome; Particulate matter 2.5; Indoor air monitoring; Rural China; Cross-

sectional study
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Table 1. Comparison of baseline characteristics of subjects with MetS and without MetS ( n, % )

RHIE JMA (n=958) MetS (n=526) JMetS (n=432) ZItl s PE
% 491 (51.25) 260 (49.43) 231 (53.47) 1.394 0.238
()" 58.09 + 10.29 58.22 +9.89 57.93 +10.77 -0.425 0.671
EIRE (%) 5.165 0.271
30~<40 33 (3.44) 15 (2.85) 18 (4.17)
40~<50 171 (17.85) 88 (16.73) 83 (19.21)
50~<60 304 (31.73) 173 (32.89) 131 (30.32)
60~<70 308 (32.15) 179 (34.03) 129 (29.86)
=70 142 (14.82) 71 (13.50) 71 (16.44)
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INEE AT 337 (35.18) 212 (40.30) 125 (28.94)
wh 432 (45.09) 221 (42.02) 211 (48.84)
L 189 (19.73) 93 (17.68) 96 (22.22)
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BMI (kg/m”) 24.84 +3.72 26.35 +3.55 23.01 +3.05 -15.637 <0.001
ZEHPM,5 (pg/m’) * 23.31 (15.69, 37.67) 24.56 (15.83, 4330) 21.56 (15.62, 31.85) -2.836 0.005
IIEiE 29.93 (18.07, 47.48) 33.72 (20.54, 5536) 25.11 (16.16, 36.63) 3.525 <0.001
el e) 20.26 (15.56, 25.99) 2038 (15.32, 27.49) 20.23 (15.75, 24.70) 0.822 0411
IR 2234 (13.64, 4479) 2045 (12.85, 43.14) 24.78 (14.39, 47.84) 1.504 0.133
45 13.173 0.001
i 547 (57.10) 328 (62.36) 219 (50.69)

ZEMED 318 (33.19) 153 (29.09) 165 (38.19)

= AR 93 (9.71) 45 (8.56) 48 (11.11)

s J= R e [ 12.806 0.002
19804 L) i 46 (4.80) 26 (4.94) 20 (4.63)

1980—20004F- 504 (52.61) 303 (57.60) 201 (46.53)

20004FLAf5 408 (42.59) 197 (37.45) 211 (48.84)

N 5.614 0.060
7K 283 (29.54) 139 (26.43) 144 (33.33)

FAR T 659 (68.79) 377 (71.67) 282 (65.28)

Hofth (RB/#+HERS ) 16 (1.67) 10 (1.90) 6(1.39)

A =>0.5 i (R/d) 0.116 0.944
<l 53 (5.53) 29 (5.51) 24 (5.56)

1 303 (31.63) 164 (31.18) 139 (32.18)

>2 602 (62.84) 333 (63.31) 269 (62.27)

TH>0.5 i 5.108 0.078
<1/ 77 (8.04) 33 (6.27) 44 (10.19)

2~5Y%/JH 160 (16.70) 87 (16.54) 73 (16.90)

=1RIK 721 (75.26) 406 (77.19) 315 (72.92)

RN (h/d) 2.965 0.227
<l 269 (28.08) 144 (27.38) 125 (28.94)

1~2 483 (50.42) 258 (49.05) 225 (52.08)

>2 206 (21.50) 124 (23.57) 82 (18.98)

SRR PR 0.445 0.505
[ A AR A 1R 542 (56.58) 292 (55.51) 250 (57.87)

TR 416 (43.42) 234 (44.49) 182 (42.13)

B 253 (26.41) 149 (28.33) 104 (24.07) 1.994 0.158
T A 36 (3.76) 20 (3.80) 16 (3.70) <0.001 1.000
2 fif 376 (39.25) 171 (32.51) 205 (47.45) 21.594 <0.001
i KEALAE 531 (55.43) 273 (51.90) 258 (59.72) 5.561 0.018
eI 758 (79.12) 486 (92.40) 272 (62.96) 122.616 <0.001
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