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Assessment of Indoor Air Quality and Sick
Building Syndrome of Workers in a New

Hospital Building
Satinee Siriwat *, Kritsana Nasungchon **, and Thitirat Nganchamung ***

Abstract
New buildings may be a source of air pollution affecting the health of workers in
the building. This cross-sectional descriptive study aimed to assess the indoor air quality
as well as the relationship between air quality parameters and the prevalence of sick
building syndrome symptoms among workers in a new building, 768-bed general hospital.
Indoor air quality assessments including temperature, relative humidity, and airborne
bacterial and fungal concentrations were investigated in 15 areas using an air quality
monitor and air microbial sampler. Symptom data were collected using questionnaires
from 113 workers. The results showed that temperature, relative humidity, and airborne
bacterial and fungal concentrations exceeded the allowance (100.0%, 99.3%, 100.0% and
40.0%, respectively). Indoor temperatures had a statistically significant positive correlation
with airborne fungal concentrations (r = 0.540, p-value <0.050). Most workers had work
period in the building of less than 8 hours/day (61.9%), minority wore respiratory
protective equipment while working (54.9%), and most workers reported experiencing sick
building syndrome symptoms (84.9%). The most common symptom experienced was
headache (61.9%). Airborne bacterial concentrations were associated with the syndrome,
eye, and skin symptoms being statistically significant (p-value = 0.050). These findings
indicate that indoor air quality problems may lead to sick building syndrome among
workers. Therefore, regular assessments of indoor air quality and worker health should be

performed.

Keywords: Indoor air quality / New hospital building / Sick building syndrome / Bacteria and fungi
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e Ay £ SD Anady £ SD Anady £ SD Aady £ SD
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2. vewmsiafanssut 30.6+0.6 74.1+1.8 1,956.4+161.2 722.0+30.9
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Air Quality for Air-Conditioned Buildings
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A13797 5 AnduRusIzndaaniwanianigluaiasiutvaslswetutaiuainisiliulaeain

91A3YRIRU TR

Uady B S.E. Wald p-value OR (95% CI)

ngue M sInAsE fusw wazidlesdn ; 0 = lifions, 1 = fems

Gnasluenne (CFU/m) 0.025 0.505 0.002 0.960 1.025 (0.381-2.758)
Usnauuniielue e 0.000  0.001 0.018 0.893 1.000 (0.999-1.001)
0= < 500 CFU/m’; 1= >500 CFU/m’

wdudinivg (%RH) -0.008  0.048 0.027 0.871 0.992 (0.903-1.090)
gamgdl (°C) 0238 0.338 0.494 0.482 0.788 (0.406-1.530)
nguoIMIMssEUUIaRumela; 0 = Lifisnis, 1 = fioms

Yinasluanne (CFU/m’) 0012 0.525 0.001 0.982 1.012 (0.361-2.834)
Usnauwniieluone 0.000  0.001 0.463 0.496 1.000 (0.998-1.001)
0= < 500 CFU/m’; 1= >500 CFU/m’

Awdudining (%RH) 0.063 0.046 1.859 0.173 1.065 (0.973-1.165)
gamgil (°C) 0075  0.330 0.052 0.819 1.078 (0.565-2.059)
nguIMIMeAuasiaus; 0 = Lifiennns, 1 = fians

U tuena (CFU/m)) 0519  0.490 1.125 0.289 1.681 (0.644-4.389)
Usnauwniieluone 0.001  0.001 3.830 0.050* 1001 (1.000-1.003)
0= < 500 CFU/m’; 1= >500 CFU/m’

awudning (%RH) 0.050 0.044 1.296 0.255 1.051 (0.965-1.145)
gamgdl (°C) 0.601  0.323 3.465 0.063 0.548 (0.291-1.032)

*Correlation is significant at the 0.05 level (2-tailed)
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5. anUsena

nansAnwgunmeInAniglueInslmivedismeuian 15 fufiufosamuininm
sluomamiuAsnsgu Sevay 40 Tesiuiiuies v Saiesiinuiinusnniian 3 Sudu
wsn oA wedUasenysnssuvie (1,182.5 CFU/m3) vetheidn (1,054.1 CFU/m3) uagvegligenysn
ssmda (1,024.7 CFU/m3) mudifu e1aiilesinanniies viegaufiusegeiimudTinausluemeiu
AmnsguduneingUisuuusiy YsgneudunisfinwenuduiusnuinUsunasitueinaniglu
p1eslmivadlsmenuiadarudiiudtugamniniglueias Gmsdnwluadsiigumgdoglutag
27.430.1 °C faudidn neRnwUTinaenutudsinsliwumsdiius fuiiaslueimea uion
MsAnENUIT AeaevesUSnanduduinsan 15 ﬁuﬁLﬁ'm?hasi7\‘1mmzamiamil,ﬁaglﬁuimm
57 (75.05 £7.30 %RH)  Fanududusivd aneluenaisveslsmenuiaaisiialaiiu 60 %RH
(ANSI/ASHRAE/ASHE,  2017) 91nxan1snsiaindsinauuailionudn Usunauuaiisenglueians
Tsmenuaiidfunaspulunniiuiiiuiediddasnuit vesiiduTinauuediSeluonimnniian 3
FUAUKSNAD YBanIfaeNTIU (1,956.4 CFU/m3) 589a98nAa 118053301835y (1,627.8 CFU/m3)
uazviesnsIaguelsatidla (1,559.4 CFU/m3) dadululiininadmaniussmunsesurinmady
Fuunisilivnanuaiidsluonaliviinaiguasiudinsgu Ssaenndesnsinuves
Qudiesat, Abu-Elteen, Elkarmi, & Hamad (2009) finu1 SadeiidsmadenafistuvowuuaiiFely
gmAvedlssngua laun 31iudvie e1gmsldnuredonns wagdiuiudes (Stockwell, Ballard,
O’Rourke, Knibbs, Morawska, & Bell, 2019) nansfnwuUSanaaatudasing (%RH) 11nn1snsiata
wud SenAunesgunnduduinslueinsynaaiiuiedne ondu vinuiemsiagudlseila
(54.5 % RH)  o1aidlessnantasiivinmsanwiduggsu Feilautuduivsluenniafidndlifuen
WnsgIueInan1glue1Ais uenanAIsAnwIuaIneInIAanglueIasirsvadlsneIuIakad
msfnweaddmuiuisinudningmaldgunsaidestunmesanuafivornia laeidenamnld
wihnnewsTesnniign enaidleunainiinuazmnlunisalduasliifuguassalunsufiaau

a va =

nsfnwe1n1siiutieaneasveddu tRnunui fufiRnuionnisiinfsve Anayn sounds

s 1

Wiynlva VBeudsee uniian wagannismeanuduiussznitaanmeinaniglueiasividves

TssmenuiaiunguenisiduthennermsvesiuiiRnunuin Usinauuaiseluenmaienuduius

[y 1

ﬂUﬂqummsmqm'nLazﬂmﬁa Faaiwonanglusimsainisadmansenunessuumaiumelauay

AINANTENUABRINUITIND 99 T8EA991 (WHO, 2009; Kim, Kabir, & Jahan, 2018) suvatadenianiu

'
a

dwndeuniglusimsenaiinasengueinisiiudieanernsvesiujiieu liun gania Usuna
QAuvaSluenia Usinaifwuazauiiaay (1sednd subu, 2556) uenainfianssusne qaneuen
o1msdaneliifAnuafivernia wu nsAeads Mss1as mairdeudevieuiuudgisiminiouen
913 sy Faanmsinwinuin guitRnungluensinivestsmeiadinlngdnin aunm

amenglueinseglusgiunely erallewnanermsinivedsmeuialianimindesnielueis
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Pflauasnuuaziieuazeinunniemsaaiunan nngainsuisanniiunisldanuuilusses
VAW uisnwagn1sUURu Sunudinsesuuins sutnanimenianiglueiaislsaimeiua

a wva a

aniifu R udszanasesay 40 UdRnuannnia 8 Talusdedu FsenavinlvguidRauiieonns
souwdeunazidnldauie Wuamgiduiufnuianiinunmeinaeglusziunely
= =2 Y& [ =] a £ 1%
msfinwaunmenemelueinsismeuia fawindueamadnidnsUaldnula
Uszanawitladow uinuitnanmeinmangluetmsiaiuinesgiu 39evdamansenusogunmes
AufUAnunglueims  dalu nsUssliuanudsssgunnvesuuiaulumsdudaansuaiie
amaneluaslsmena  Jdianudwduiedunsteniy  dhseTwagmuuamdumsuile

Tymaunmemanelueaslianulaensieserduiiinusely

6. ayluazdaiauauuy
fuiTRnunelueimslmiveslsmeuianiadianudssanmsegerdeluenasiivium
suazuuafizeluonia gumgl AnutuduivsiAudanasgunuamernmaniglueias dy
mstinsufuussnuamenanslueimsveslsamenuia teanuTunagdunidlueina auau
puvgliuaranududuivsnisluenslifenumuzauarlifunasiunsgiusazaasdinng
Uszifluganmemaniglueiassiniueinisiutisnneiasvesiu i cussreainae Tu
nsdnwasedely arsfnwansuafivernianigluoiniseiadug 1wy duazessauwiadn fe
asBunEdszmede mIszutseinanglueiaslsmetua Wud FseraduameyiliiAnenis

BHulieaneIaIsiNaae

7. AnANTsuUsEN A

YoUUNTEAN DIsIneuiadudanauns sunewles Jminanauns 2) medeunneans
WATAITAITITEY WNINEIRBRUATI¥EH Jamdnguasivs il uar 3) nuatuayuniTIideanaAue

ANTNTUFVAIANS UNINYIRLNEATANENT INeNVAREUNTHALTA Jrinanauns
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a
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