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Independent and joint effects of long — term exposure to air pollutants

on themetabolic syndrome risk in adults
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* School of Resource and Environmental Sciences, Wuhan University, Wuhan, Hubei 430072, China
Abstract . Objective To investigate the independent and joint effects of long — term exposure to air pollutants on the metabolic
syndrome risk in adults. Methods  Data were obtained from the surveillance and investigation of chronic diseases and risk
factors in Hubei Province from 2018 to 2020. The daily average concentrations of PM, 5, PM,,, NO,, SO,, O,, and CO at 1
— kilometre spatial resolution were matched according to participants’ residential addresses, and the average levels of these air
pollutants over the 1 — year period before the survey conducted were calculated to assign individual — level exposure. Multilevel
logistic regression and weighted quantile sum regression models were applied to evaluate the independent and joint effects of air
pollutant exposure on the risk for metabolic syndrome, respectively. Results A total of 24 322 adults were included in the
final analysis, with a metabolic syndrome prevalence of 39. 8% . Higher exposure to PM, ; (OR =1.011, 95% CI.1.001 -
1.020) and O, (OR =1.012, 95% CI. 1.005 — 1.018) were associated with an increased risk for metabolic syndrome.
Subgroup analyses showed that exposure to PM, s was positively associated with risk for metabolic syndrome among rural

residents (OR =1.018, 95% CI. 1.006 - 1. 030) , and the positive association between exposure to O;and metabolic syndrome
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were found in adults beyond 60 years (OR =1.015, 95% CI. 1. 008 —1.023) and those physically active (OR =1.015, 95%
CI. 1.008 —1.022). The WQS regression revealed a positive association between long — term exposure to air pollutant mixtures

and the metabolic syndrome risk (OR =1.188, 95% CI. 1.129 - 1.251), with Oy, CO, and PM, ; contributing 44.3% ,

34.8% , and 20. 8% to the joint effect, respectively. Conclusion

Both long — term individual and joint exposures to air

pollutants are positively associated with metabolic syndrome risk in adults, with the joint exposure showing a stronger adverse

effect primarily driven by O;, CO, and PM, ;. To mitigate metabolic syndrome risk in adults, comprehensive prevention and

control strategies should be implemented to reduce exposure to air pollutants.

Keywords: Air pollutants; Metabolic syndrome;Joint effect; WQS
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Table 1 Characteristics of the study participants[ n( % ) ]

i N HEERE  VOMRREYE o v
AEWE (%) 68.976 <0.001
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Table 2 Characteristics of participants’ residential air pollutants(x +s)
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Table 3  Associations between air pollutants and the risk for MetS

TG RHIE OR(95% CI)

(pg/m’) A 1 1 2 B 3

PM, 5 1.011%(1.002 ~1.021) 1.011%(1.002 ~1.021) 1.011*(1.001 ~1.020)
NO, 1.002(0.991 ~1.012) 1.000(0. 989 ~1.010) 1.000(0.989 ~1.011)
S0, 0.985(0.955 ~1.015) 0.981(0.951 ~1.011) 0.974(0. 945 ~1.005)
0; 1.012°(1.006 ~1.019) 1.013°(1.006 ~1.019) 1.012°(1.005 ~1.018)
o 1.717(0.799 ~3.691) 1.881(0. 881 ~4.017) 2.036(0.948 ~4.371)

T AR 1R ) AR R SCICREBE RS URARLL , I At DX/ A A3 LA 5 46005 2 . AR 1 i b ik — 2 VA S P PR 0 0 B AT 3 5 6
A3 AN 2 LA Lk — B PR AN IR . a P <0.05;b P <0.01;¢ P<0.001,

R AT LR I L KU IR ) SRR S BT

Table 4 Sensitivity analysis of the associations between air pollutants and the risk for MetS

RIS YR OR(95% CI)

(pg/m?) EER fm 3 fim 3¢

PM, ; 1.014*(1.002 ~1.026) 1.017°(1.008 ~1.026) 1.013h(l.003~l.022)
NO, 1.003(0.990 ~1.016) 0.998(0.988 ~1.009) 0.993(0.983 ~1.004)
S0, 1.004(0.973 ~1.035) 0.979(0.950 ~1.008) 0.976(0. 947 ~1.006)
03 1.017¢(1.008 ~1.025) 1.0101’(1.004~1.016) 1.010"(1.004~1.017)
(0] 0.715(0.373 ~1.370) 1.486(0.709 ~3.177) 2.129%(1.008 ~4.497)
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Subgroup analysis of the associations between air
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