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Distribution characteristics of infectious respiratory particles in hospital

waiting rooms

ZHANG Haizxia ,» MA Jianzxin, WAN Boyu, Al Liyan, YANG Shuyi, LI Wenjing (Depart-
ment o f Environmental Health , Chaoyang District Center for Disease Control and Prevention,

Beijing 100021, China)

[Abstract] Objective To analyze the distribution characteristics of infectious respiratory particles (IRPs) in hospi-
tal waiting rooms, and explore the impact of indoor air environmental on the distribution characteristics of bacterial
IRPs. Methods In the summer and winter of 2024, nine waiting rooms in non-infectious departments of three ter-
tiary hospitals in a district of Beijing were selected for on-site investigation on basic conditions. Concentration and
distribution of particle diameter of cultivable bacteria from 36 air specimens collected by the impacting method were
analyzed. Cyclone method was employed to collect 36 IRPs specimens. Major respiratory pathogens were analyzed
by fluorescence polymerase chain reaction (PCR). Results The median of the total bacterial count in IRPs in the
waiting rooms in summer was 1 035 CFU/m®, which was higher than that in winter (295 CFU/m’), with statisti-
cally significant difference (P<C0. 05). The orders of medians of the total bacterial count from IRPs of different
types in the waiting rooms in both summer and winter were as follows: emergency department waiting room < re-

spiratory department waiting room < pediatric waiting room < general outpatient waiting room. There was no sta-

[Wefs BHI] 2025 - 06— 06
[EHEBA]  RIFEE Q984 =), UK - ILTY A AR Bl AT R, 32 2\ 35 20 55 A7 5 2
LEfEESE] 230 E-mail: liwjcycde@163. com

&

°



.« 1444 -

Hh IR ek e 2 il A A 2025 4 10 A 5 24 5 10

Chin J Infect Control Vol 24 No 10 Oct 2025

tistically significant difference in the total bacterial count among different waiting rooms (P>>0. 05). Particle diame-
ter of bacterial IRPs in the waiting rooms in summer and winter mainly distributed in the range of <<4.7 pm, ac-
counting for 73.77% and 69. 44%, respectively. The total number of bacteria in IRPs in the waiting rooms was
positively correlated with indoor air temperature, relative humidity, PM,,, and PM, s (all P<C0. 01), while nega-
tively correlated with indoor wind speed (all P<C0. 01). The types of respiratory infectious and non-infectious
pathogens detected from IRPs in different types of waiting rooms were different between summer and winter. The
pathogens detected in summer were mainly concentrated in respiratory non-infectious pathogens (Escherichia coli ,
Klebsiella pneumoniae s Staphylococcus aureus). In winter, respiratory infectious pathogens (virus and Mycoplas-
ma pneumoniae) were detected. The types of detected pathogens in different types of waiting rooms were different.
Non-infectious respiratory pathogens detected from IRPs in winter were mainly Escherichia coli , Klebsiella pneumoniae ,
and Staphylococcus aureus. Conclusion — Particle diameter of bacterial IRPs in the waiting room is mainly <4. 7 pm.
These particles can enter the lower respiratory tract of human body, and pose potential risk to health. The detection

of main infectious and non-infectious respiratory pathogens from IRPs in waiting rooms suggests risk of exposure to

infection for patients and healthcare workers.
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Table 1 List of 27 major infectious and non-infectious pathogens in the respiratory tract
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Table 2 Basic condition of on-site investigation of hospital waiting rooms in summer and winter, 2024
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Table 3 Distribution of total bacterial count in IRPs in different types of waiting rooms in summer and winter, 2024 (CFU/m?®)
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Table 4 Detection results of air in waiting rooms in summer and winter, 2024
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Figure 5 Detection of respiratory pathogens from IRPs in different types of waiting rooms in winter
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