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Abstract

Hospitals are high-traffic environments that primarily serve patients who may carry
infectious agents, posing a significant risk of disease transmission. Effective indoor air quality
management is therefore critical for infection control, particularly in preventing the spread
of Legionella pneumophila, a bacterium that causes pneumonia and is commonly found in
buildings with centralized ventilation systems. This study aimed to assess indoor air quality
and monitor potential sources of L. pneumophila contamination in the water systems of
a hospital in Bangkok, Thailand. A cross-sectional survey was conducted, with indoor air quality
evaluated at 307 purposively selected sampling points across outpatient departments, inpatient
wards, and critical/semi-critical care units. Additionally, water samples were collected from
67 high-risk locations forL. pneumophila colonization and potential transmission to patients
and healthcare personnel. Data collection took place from January to September 2024, with

sampling days randomly selected during operational periods.
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The results showed that PM?° concentrations met national standards in 90.2% of

sampling points, carbon dioxide levels in 86.0%, air exchange rates in 84.2%, temperature
in 73.9%, and relative humidity in only 45.3%. Notably, 54.7% of the areas had relative
humidity levels exceeding standard thresholds, which may facilitate microbial growth.
L. pneumophila was detected at 19 sampling sites, although all concentrations were below
100,000 CFU/L. Given Thailand’s tropical climate-characterized by persistently high
temperature and humidity-ongoing monitoring and control strategies are essential. These should
include effective humidity management and regular inspections of hospital water systems,

such as water storage tanks, faucets, and showers, to mitigate infection risks, particularly for

immunocompromised patients and healthcare workers.

Keywords : Air Quality, Legionella Pneumophila, Relative Humidity, Carbon Dioxide,
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M157199 3 AmnInaImANeluaIATs uARsNuNLFauRauALNIATgIU

wWs1InoS wan1snsa99n Mean + SD (Min-Max) \ WauInurivInsguSosa:)

HUQUMNSOD noyJoulu hLi9® nowUos

wUosuan na:nudnni nSY annana:

gUosuan fuanni
BunniAnudindiy 9.4848.04  16.23:19.67 5074779 <25 987 766 94.5
duareastuin 2.5  (0.00-61.00)  (0.00-72.00)  (0.00-31.00)
luAsau (ug/md)

ARIMNITUNURLY  9.69£7.42 12.00¢6.64  20.70£11.95  4-6° 719 9.8 97.7

AINA (0.00-37.00) (1.00-37.00) (2.00-47.00)

(Wnaa93unmg

ﬁm/%‘ﬁm)

fqnmqﬁ (°C) 22.80%1.46 23.42+1.31 23.18+1.27 21-24° 7.7 73.0 84.1

(18.90+  (19.10-27.70)  (20.20-25.80)

26.20)
finganfuaula-  841.66+313.55 639.83+130.32 584.57+119.82 <1,000° 717 1000  100.0
aanlad (ppm) (415.00-  (395.00-995.00)  (412.00-

1,576.00) 889.00)
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ANNNTURUANS 65.5624.15 65.67+7.56 62.3245.04 < 65° 40.1

(%RH) (53.40-73.40)  (48.50-83.00)  (50.80-74.20)

ATNIATFIU

a. UsznAnsnaunsty Gag ALETTIIAUNINeINIANTE lWaIANTANE1 TR
W.A. 2565

b. ASHRAE Standard 170-2021: Ventilation of Health Care Facilities

2. HaMsAsIAMILIaAalaluaan daluilan
HANNIATIANLITaAATe AR TaluTlan Fatas 28.4 U09UNAINTIATIATANLA

LATWLIERANNITLLINTastN MU e R utasay 100.0 avnunluveiiudy Yetay 57.1
a?"mi"uwaQ’ﬂmgﬁﬁmmuﬁ"ﬁwuL%faammuam Aaluflan Tutihannfentin Jeaay 45.5
dolufinth wuideaaTaiaan Thiuflan Yesas 4.6 uananbdanuitaaalemaa dluflan
Tutianindszinuunadin fesay 9.1 wazterntnlszdiuldnu fanay 33.3 (mm\‘rﬂ' 4)
TnaFunandedalaiuasn Saluflanfinsaanuianua 19 Featne SlFunafasnan
100,000 CFU/L ([51’1?’1#17{ 5)

AN59N 4 SRUAZUDILURINATIANULITDAALALUAAT BaluNarlulsaneng

91UsUNIRU

e J1UDUFDDEAWUY

fo081
1 suunsestnnewdveriady 2 2 100.0
2 veiufu 7 4 57.1
3 ﬁﬁmﬂﬁ@ﬂﬁﬂuuﬂéﬂqaqﬁﬁﬁuWﬂurﬁ’iﬁ 22 10 455
4 swab inluvedilaanfFunium 22 1 4.6
5 tiefninsztnuuanedia 11 1 9.1
6  viewniniszinduldmn 3 1 33.3

CREY 67 19 28.4
ANIATFIY

dsznianisilszilnuasiany Bes insinanuaaninInindsziaeanisiszi
UATUAN (W17 0 CFU/L)
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st Fanas 57.1 dmiumedihanfium o
wudeaalewaa Talufanlusnainfanin
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faluflan feuar 4.6 uananniifany
Foaalawan Saluflan Tutiewniintszin
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F10A Soeiae 33.3 Lz BunnuTeaala AN
faluflanfimsaanuianun 19 faaen
f1Bunnutiaandn 100,000 CFU/L
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