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Association between indoor particulate matter and microbial pollution in

Chinese fitness centers and respiratory symptoms among practitioners
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QIN Lu, LI Jia—na, PENG Yang, LI Han, WANG Xian-liang
"School of Public Health, Guangxi Medical University, Nanning, Guangxi 530021, China
Abstract: Objective To understand the current situation of indoor particulate matter and microbial pollution in fitness
centers in China, and their association with respiratory symptoms among practitioners. Methods In accordance with the
National Health Risk Factor Surveillance Program for Public Places, this study investigated 280 fitness centers across 31
provinces (autonomous regions, municipalities) and the Xinjiang Production and Construction Corps from March to September
2022 (the warm season) and from October 2022 to February 2023 (the cold season). Air samples were collected to measure
PM,,, PM,s, total plate count (TPC), and total fungal count (TFC), while a questionnaire survey was administered to
practitioners. )’ tests were employed to compare the exceedance rates of these air quality parameters across different
geographical regions and seasons. Additionally, logistic regression analysis was conducted to examine the association between
indoor air pollutant exposure levels and the prevalence of respiratory symptoms among practitioners. Results Among the
measured air quality parameters, airborne TFC exhibited the highest exceedance rate (21.74%), particularly in southern
regions during the warm season. The exceedance rates for PM,, PM,s, and TPC were 8.21% , 14.25% , and 0.23%,
respectively. Respiratory symptoms were reported by 23.15% of practitioners, with significant differences (P<0.05) observed
across age, smoking history, alcohol consumption, and length of service. Logistic regression analysis identified elevated
concentrations of PM,,=225 pg/m®, PM,s=135 pg/m?, TPC =500 CFU/m’, and TFC =250 CFU/m’ as significant risk factors
for respiratory symptoms among gym practitioners (P<0.05). The corresponding adjusted OR (95% CI) were 3.64 (1.77-7.48),
2.19 (1.15-4.16), 3.84 (1.66-8.90), and 1.63 (1.09-2.44), respectively. Conclusion Exposure to PM,o, PM,s, TPC, and TFC in
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fitness centers in China may increase the risk of respiratory symptoms among practitioners.

Keywords: Fitness centers; Particulate matter; Airborne microorganisms; Practitioners; Respiratory system
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Table 1 General characteristics of fitness centers practitioners in
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Figure 1 Airborne PM and microbial concentrations in fitness centers across provincial regions in China

R4S BRI AR E YRR O (%)

Table 4 Exceedance of airborne PM and microorganisms in fitness centers (%)
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Table 5 Positive rates of 6 respiratory symptoms among fitness center practitioners in China [n(%) ]

25 At s PIE
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Table 6 Logistic regression analysis results of the association of airhorne PM and microbial pollution with respiratory symptoms
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