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Health Risk Assessment of Indoor Air Quality Exposure Among Healthcare Workers in
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Abstract

This study is a cross-sectional descriptive research aimed at evaluating indoor air
quality and health risks in 11 hospital areas. Ten parameters were analyzed temperature,
relative humidity, air movement, carbon dioxide, carbon monoxide, particulate matter
(PM2.5 and PM10), formaldehyde, total bacteria, and total fungi. Data were collected using
indoor air quality monitoring instruments and questionnaires from 159 hospital staff.
Descriptive statistics, including frequency, percentage, mean, standard deviation, and median,
were analyzed using STATA 10.0. The study covered 11 areas, comprising 4 inpatient wards
(74 participants), 1 outpatient ward (15 participants), 3 procedure rooms (40 participants),
and 3 laboratories (30 participants). Four parameters exceeded standard levels temperature
(25.85 £ 2.29°C), relative humidity (62.79 + 8.69%), PM2.5 (38.91 £ 15.71 pg/m?3),
and PM10 (53.3 + 19.49 pg/m?). Although formaldehyde levels (3.41 + 1.48 pg/m?)
were below the 8-hour exposure standard, prolonged exposure (over 10 years) increases
cancer risk, especially in laboratories with the highest formaldehyde levels (1.111 x 10°9).
This risk is greater in laboratories compared to other departments. Outpatient wards showed
elevated temperature and particulate matter, increasing the risk of respiratory diseases.
The study highlights the potential long-term health impacts of indoor air quality issues
on hospital staff. Regular indoor air quality assessments and health risk evaluations are

essential to implement preventive measures and maintain workplace safety for hospital staff.
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(%) p.g/m3 pg/m3 Y0 (CFU/m’)
(ppm)
L R
giheluane 270 730 496  ND 020 025 46 52 005  1764+49.8  125.23+54.80
mhelungis 249 665 695 ND 029 024 66 71 0.05 181.24+60.56 228.66 +87.94
mheolwdn 222 619 697 ND 018 014 49 51 0.03 106.59+23.75  81.42+31.53
diheludiery 245 656 496  ND 022 0.8 50 53 0.04 146.16+54.53 190.51+61.85
fiheuen 300 653 644  ND 025 026 38 56 0.06  477.84%14.99 274.74 + 124.17
Woanman 271 690 530  ND 029 024 50 60 005 450.18=34.41 363.46.%65.55
Wouiuanssy 294 673 627  ND 024 027 37 59 0.04 45028+46.81 143.75+54.93
WowlfiiAms 243 609 846  ND 027 020 25 35 0.07 127.59+58.59 261.73 +£70.54
Wourda 267 395 73 ND 024 026 3 5 0.01  190.60 +68.07  65.41+20.17
WOuX-RAY 240 674 739  ND 026 023 32 39 0.02  366.10+76.08 334.37+82.88
Wosnaen 243 543 894  ND 027 019 32 52 001 374.54+12838 197.77+76.78
Finﬂéﬂ +SD 25.85 62.79 672.45 0.24 022 3891 53.3 0.03 277.05 £ 151.96 206.10 +£113.27
+£229 +869 12571 £003  £0.03 1571 £1949 0.0l

ABNASEINL 2325 <65 <700 <9 <0.30 <375 <50  <0.08 - <1000
ABNAIEIN2 2426 50-65 <1000 <9 <0.30 <25 <50  <0.08 <500 <500
ANINTFIU3 0.75
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