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Table S1.
Characteristics of the healthcare and care facilities

Medical offices Dental offices Pharmacies Nursing homes
Variables (n=2) (n=2) (n=2) (n=4)
Mean+SE  Min/Maxor Mean+SE Min/Maxor Mean+SE Min/Maxor Mean+SE  Min/Max or
or count % or count % or count % or count %

Areca

Suburban 0 0 1 50 0 0 1 25

Urban 2 100 1 50 2 100 3 75
Neighbourhood

Commercial 0 0 0 0 2 100 0 0

Park and forest 0 0 0 0 0 0 1 25

Residential 2 100 2 100 0 0 3 75
Outside hazards sources

Car park 1 50 1 50 2 100 1 25

Laundry 0 0 0 0 1 50 0 0

Major road 2 100 1 50 1 50 2 50

River 1 50 0 0 0 0 0 0

Service station 0 0 0 0 2 100 0 0
Hazards sources in the sampled rooms

Cleansing products 2 100 2 100 2 100 4 100

Cooking appliance 0 0 0 0 1 50 2 50

Fabric curtains 1 50 0 0 0 0 3 75

Plant 1 50 0 0 0 0 0 0

Printer 1 50 1 50 2 100 0 0
Construction year

<1950 1 50 1 50 0 0 1 25

1950-2000 1 50 1 50 2 100 2 50

> 2000 0 0 0 0 0 0 1 25
Heating system

Electricity 0 0 2 100 2 100 0 0

Gas 2 100 0 0 0 0 3 75

Hot water 0 0 0 0 0 0 1 25
Cooling system

Air conditioner 0 0 1 50 2 100 3 75
Surface (m?) of the sampled rooms

Bedrooms - - - - - - 24 +£2 20/30

Common rooms - - - - 161 £35 45/226

Commercial spaces

- - - - 93 £23 70/117



Consulting rooms 24 +£1
Sterilization room -
Storage rooms -
Waiting rooms 10+ 1
Volume (m®) of the sampled rooms
Bedrooms -
Common rooms -
Commercial spaces -
Consulting rooms 65+2
Sterilization room -
Storage rooms -

Waiting rooms 25+2
Ventilation in the sampled rooms
Mechanical 0
Natural 2
Windows 2

Flow rate of mechanical ventilation (m*/h)
Bedrooms -
Common rooms -
Consulting rooms -
Waiting rooms =
Flow rate of mechanical ventilation (vol/h)
Bedrooms -
Common rooms -
Consulting rooms -
Waiting rooms -
Floors in the sampled rooms
PVC
PVC + Tiles
PVC + carpet + parquet
Tiles

Walls in the sampled rooms
Paint
Paint + wallpaper
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Table S2.

Median concentrations (ug/m?) of volatile organic compounds (VOCs) in sampled rooms of healthcare and care facilities during summer (S) and winter (W)

Medical offices Dental offices Pharmacies Nursing homes
(n=2) (n=2) (n=2) (n=4)
VOCs Waiting Consulting Waiting Sterilization Consulting Commercial Common
Storage rooms Bedrooms
rooms rooms room room rooms spaces rooms

S A\ S \\ S \\ S \\ S \\ S A\ S \\ S \\ S \\
Aromatic hydrocarbons
Benzene <14 <13 <1.3 <1.3 <1.7 <1.1 <14 <12 <2.9 <l5 <13 <15 <1.3 <12 <13 <13 <14 <13
Ethylbenzene 0.2 <02 0.2 0.3 0.3 0.2 0.4 0.3 13.7 0.3 0.7 1.2 0.6 1.9 <0.2 04 <03 1.0
Styrene 0.2 0.2 0.2 0.2 0.3 <0.2 0.9 0.4 1.8 0.4 1.8 0.6 1.6 0.6 <0.2 <02 <02 0.3
Toluene 0.3 1.0 0.4 1.8 0.5 1.1 1.7 2.4 2.2 1.9 3.2 2.8 2.6 2.9 04 2.1 1.3 1.2
0-Xylene 0.2 0.3 0.3 0.4 0.3 0.2 0.2 0.4 4.3 0.3 0.6 0.9 0.5 0.8 <0.2 0.6 0.3 1.3
mp-Xylenes 0.5 0.7 0.5 0.8 0.7 0.5 0.6 0.8 10.9 0.7 1.3 2.2 1.0 2.3 <0.4 1.3 0.7 3.0
1,2,4-Trimethylbenzene 0.2 0.3 0.3 0.4 0.3 <0.2 0.3 0.6 1.0 0.5 0.6 0.6 0.4 0.4 <02 <02 <0.2 0.4
Naphthalene <0.2 <02 <02 <0.2 <0.3 <02 <02 0.3 <0.5 0.3 <0.2 <0.2 <0.2 <0.2 <02 <02 <02 <02
Phenol <0.6 0.5 <0.6 0.7 <0.7 0.5 1.7 1.6 1.9 1.4 1.0 0.8 1.1 0.6 <0.6 0.6 <0.6 0.9
Aliphatic hydrocarbons
n-Decane 0.2 0.3 0.2 0.4 0.3 0.4 <0.2 0.3 0.5 0.4 1.3 0.9 1.9 1.0 <0.2 0.5 <0.2 0.8
n-Heptane <0.2 <02 <0.2 <0.2 <0.3 <02 <02 0.3 <0.5 0.4 <0.2 0.6 <0.2 0.5 <0.2 03 <02 0.4
n-Undecane <0.2 0.6 <0.2 1.5 <0.3 0.4 0.5 0.6 0.8 0.8 1.5 1.3 2.8 1.6 <0.2 0.2 0.2 0.4
Halogenated hydrocarbons
1,1,1-Trichloroethane <0.6 <0.5 <0.6 <0.6 <0.7 <04 <0.5 <0.5 <1.2 <0.6 <05 <0.6 <0.5 <0.5 <06 <06 <06 <05
1,4-Dichlorobenzene <0.2 <02 <0.2 <0.2 <0.3 <02 <02 <02 <0.5 <0.2 <02 <02 <0.2 <02 <02 <02 <02 <02
Trichloroethylene <0.2 <02 <02 <0.2 <0.3 <0.2 <02 <02 <0.5 <0.2 <02 <0.2 <0.2 <0.2 <02 <02 <02 <02
Tetrachloroethylene <0.2 <02 <02 <0.2 <0.3 <0.2 1.9 3.2 1.5 1.7 0.6 2.9 0.6 1.3 <0.2 <02 <02 <02
Trichloromethane <0.2 <0.2 <0.2 <0.2 <0.3 0.4 0.3 0.3 <0.5 0.4 <0.2 <03 0.2 <02 <02 <02 <02 <02
Bromodichloromethane <0.2 <0.2  <0.2 <0.2 <0.3 <04 <02 <02 <0.5 <04 <02 <02 <0.2 <02 <02 <02 <02 <02
Dibromochloromethane <0.2 <0.2  <0.2 <0.2 <0.3 <0.2 <02 <0.2 <0.5 <0.2 <02 <0.2 <0.2 <0.2 <02 <02 <02 <0.2
Tribromomethane <0.2 <02 <0.2 <0.2 <0.3 <02 <02 <02 <0.5 <0.2 <02 <0.2 <0.2 <02 <02 <02 <02 <02
Alcohols
2-Ethyl-1-hexanol <55 <53 <53 <54 <6.7 <4.4 9.6 11.0 18.1 9.4 6.5 5.8 9.0 <47 <52 <54 <55 <5.1
Phenoxyethanol <55 <53 <53 <54 <6.7 <44 <54 <438 <11.6 <5.8 6.5 <5.8 7.4 <47 <52 <54 <55 <5.1
Ethanol 371 132.0 297.8 402.1 >6659 >442.3 2619 >482.0 669.0 >583.0 96.4 542.0 274.1 6743 165.8 381.2 409.3 642.3
Isopropanol <l.6 <13 >284 52.9 >66.6 >44.2 42.0 >48.2 73.9 >58.3 10.1 33.5 14.7 31.7 4.9 19.8 19.2 20.4
n-Propanol <l.1 <I1.1 <1.1 <1.1 <1.3 1.0 22.7 >96.4 17.5 >58.0 2.2 1.5 2.8 1.3 <l.1 <1.1 <l1.1 <1.1
Ketones
Acetone <1.1 26.1 20.1 40.1 23.2 >88.5 5.9 109.4 4.9 >116.6 104 34.2 114 24.1 3.0 22.7 7.8 31.6
2-Butanone <l.1 <l1.1 <1.1 <1.1 <l.3 126 <1.1 <1.0 <2.3 8.3 <l.l1 <14 <1.1 <09 <11 <11 <I1.1 <1.1
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Terpenes

Limonene 0.2 1.4 0.3 3.8 0.5 4.0 21.6 18.7 33.8 15.3 137 11.6 >153 10.8 1.3 34 3.3 3.6
Ethers

Ether <0.6 <0.5 <0.6 <0.6 <0.7 0.6 <0.5 <0.5 <1.2 <0.6 0.7 1.9 4.1 9.6 <0.6 <06 <06 <05
2-Ethoxyethanol <55 <53 <53 <54 <6.7 <44 <54 <48 <11.6 <58 <53 <58 <5.3 <47 <52 <54 <55 <5.1
2-Butoxyethanol <55 <53 <53 <54 <6.7 <4.4 <5.4 <4.8 <11.6 <58 <53 <58 <5.3 <47 <52 <54 <55 <54
Peroxides

Hydrogen peroxide 11.7 8.0 <7.6 <7.9 8.7 11.4 249 <11.1 7.2 9.5 8.8 <8.7 <7.5 <104 <83 <82 <79 <8.0
Aldehydes

Formaldehyde 23.3 10.5 38.1 24.8 4.3 8.1 29.9 14.1 18.8 131 279 103 29.8 13.7 10.4 5.0 18.2 114
Acetaldehyde 4.5 4.5 5.5 7.3 2.1 6.6 23.1 9.2 13.7 10.7 124 6.0 13.1 7.2 5.7 4.4 5.0 7.0
Propionaldehyde 0.7 0.5 1.1 1.0 0.3 0.5 2.7 2.1 1.4 0.9 2.1 0.8 2.1 1.1 0.8 0.6 0.8 0.7
Butyraldehyde 0.9 0.6 1.4 0.8 0.5 0.7 1.1 0.8 0.9 0.8 2.0 0.7 1.8 0.9 1.0 0.8 1.2 0.9
Isovaleraldehyde 0.3 0.4 0.5 0.3 0.2 0.5 1.3 0.6 0.7 0.9 4.7 0.6 35 0.8 0.5 0.3 0.5 0.4
Valeraldehyde 0.7 0.4 1.3 0.3 <0.2 0.4 0.9 0.7 0.6 0.6 1.3 0.6 0.9 0.8 0.5 0.3 0.7 0.5
Hexaldehyde 1.5 0.9 4.2 2.5 0.4 1.5 3.2 2.2 2.0 2.3 8.5 2.1 9.0 3.0 2.3 1.1 2.0 1.8

Notes: “<” indicates a median concentration below the limit of quantification; bold numbers indicate a median concentration greater than the limit of quantification;
“>” indicates a median concentration greater than the high limit of quantification
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Table S3.
Median concentrations (ng/m?) of semi-volatile organic compounds (SVOCs)
in sampled rooms of healthcare and care facilities during summer (S) and winter (W)

Medical offices (n = 2) Dental offices (n =2) Pharmacies (n = 2) Nursing homes (n = 4)
SVOCs Waiting Consulting Waiting Sterilization Consulting Commercial Common
Storage rooms Bedrooms
rooms rooms room room rooms spaces rooms
S Y S Y S Y S Y S W S Y S Y S W S Y

Phthalates

DEHP 550 205 39.0 195 <160 18.0 41.0 27.0 24.0 260 27.0 <17.0 16.0 <175 24.0 175 69.0 405

DEP 3425 2355 695.0 485.0 51.0 130.0 450.0 230.0 217.0 205.0 310.0 185.0 220.0 110.0 250.0 265.0 605.0 660.0

DBP 121.0 62.0 1650 875 25.0 53.0 89.0 46.0 86.5 595 1185 32.0 655 285 73.0 60.5 125.0 935

DiBP 245.0 170.0 390.0 235.0 95.0 250.0 1200.0 660.0 585.0 430.0 335.0 155.0 325.0 150.0 285.0 215.0 550.0 400.0

BBP 865 42.0 93.0 59.0 <160 <170 <19.0 <180 <160 <17.0 <165 <17.0 <I55 <175 <17.0 <17.5 <170 <175

DiNP 385 395 395 550 <16.0 56.0 29.0 23.0  26.0 44.0 <l6.5 <17.0 <175 <175 <17.5 20.0 17.0 315
Musk

Tonalide 202 178 31.0 20.6 25.0 13.0 54.0 34.0 27.5 19.5 1635 455 415 16.0 19.0 215 215 29.0

Galaxolide 182.0 136.5 360.0 370.0 0.4 51.0 240.0 1100 163.5 95.0 555.0 240.0 205.0 111.5 1045 134.0 162.5 160.0
Pyrethroids

Cyfluthrine <04 <04 <04 <04 <04 <04 <0.5 <0.5 <04 <04 <04 <04 <04 <04 <04 <04 <04 <05

Cypermethrine <0.6 <0.6 <06 <06 <06 <0.6 <0.7 <0.7 <06 <06 <06 <06 <06 <0.7 <06 <06 <06 <07

Deltamethrine <04 <04 <04 <04 <04 <04 <0.5 <0.5 <04 <04 <04 <04 <04 <04 <04 <04 <04 <04

Permethrine <l.1 <11 <11 <11 <10 <11 <1.2 <12 <10 <1.0 <l1.1 <1.1 <1.1 <12 <l.1 <l.1 <1.1 <1.1

Tetramethrine <04 <04 <04 <04 <04 <04 <0.5 <05 <04 <04 <04 <04 <04 <04 <04 <04 <04 <04

Notes: “<” indicates a median concentration below the limit of quantification; bold numbers indicate a median concentration greater than the limit of quantification
DEHP = di(2-ethylhexyl)phthalate; DEP = diethylphthalate; DBP = dibutylphthalate; DiPB = diisobutyltphthalate; BBP = benzylbutylphthalate; DiNP = diisononylphthalate
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Table S4.
Bacteria isolated from air and surfaces in sampled rooms of healthcare and care facilities during summer (S) and winter (W)
Medical offices (n = 2) Dental offices (n =2) Pharmacies (n = 2) Nursing homes (n = 4)
. Waiting Consulting Waiting Sterilization ~ Consulting  Commercial Storage Common
Bacteria Bedrooms
rooms rooms room room rooms spaces rooms rooms

S i S W S W S 4 S i S W S i S W S i

Gram-positive cocci
Aerococcus viridans +
Arthrobacter oxydans A
Dermacoccus nishinomiyaensis + + +
Dermacoccus spp. 4 +
Kocuria kristinae + +
Kocuria palustris + + +
Kocuria rhizophila + + + +
Kocuria varians/rosea + + + + + + +
Leuconostoc lactis +
Microbacter aurum +
Micrococcus flavus +
Micrococcus luteus + + + + + + + + + + +
Micrococcus spp. + + + + + + + + + + +
Rhodococcus fascians +
Rothia mucilaginosa +
Staphylococcus aureus A ~HS
Staphylococcus auricularis +
Staphylococcus capitis 4 + +
Staphylococcus caprae
Staphylococcus chromogenes + + +
Staphylococcus cohnii
Staphylococcus epidermidis i i i
Staphylococcus haemolyticus
Staphylococcus hominis + + + + + + + + + + +
Staphylococcus pettenkoferi
Staphylococcus saprophyticus +
Staphylococcus sciuri + +
Staphylococcus simulus +
Staphylococcus succinus +
Staphylococcus xylosus + + + +
Staphylococcus warneri + + + + + +
Streptococcus vestibularis i

+ 4+ ++ O+
+ + + +

J’_
J’_



Gram-positive bacilli
Actinomyces oris
Brevibacterium ravenspurgense
Brevibacterium spp.
Corynebacterium coylea
Corynebacterium mucifaciens
Corynebacterium rieglii
Corynebacterium tuberculostearicum
Corynebacterium spp.
Curtobacterium flaccumfaciens
Listeria grayi
Methylobacterium rhodesianum
Microbacterium oxydans
Moraxella osloensis
Moraxella spp.

Pantoea agglomerans
Pantoea septica

Pantoea spp.

Pseudomonas fulva
Pseudomonas graminis
Pseudomonas kilonensis
Pseudomonas oryzihabitans
Pseudomonas rhizosphaerae
Pseudomonas spp.
Stenotrophomonas maltophilia

Endospore-forming Gram-positive bacilli
Bacillus cereus
Bacillus licheniformis
Bacillus megaterium
Bacillus simplex
Bacillus spp.

Bacillus subtilis

GeoBacillus stearothermophilus
PaeniBacillus pabuli
SoliBacillus silvestris

Gram-negative coccobacilli
Acinetobacter ursingii
Paracoccus yeei
Roseomonas mucosa

4%
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Gram-negative bacilli
Brevundimonas diminuta + +
Brevundimonas vesicularis i
Chryseobacterium spp. +
Citrobacter freundii
Delftia acidivorans
Empedobacter brevis +
Enterobacter cloacae +
Enterobacter sakazakii +
Escherichia vulneris
Erwinia billingiae +
Erwinia spp. +
Myroides spp. i
Ochrobactrum grignonense
Rhizobium radiobacter +
Sphingomonas paucimobilis + +

4k

Notes: “+” indicates the presence of an identified bacterial specie or genus in the sampled rooms; “*” indicates an antibiotic resistance of bacteria
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Table S5.
Fungi isolated from air and surfaces in sampled rooms of healthcare and care facilities during summer (S) and winter (W)
Medical offices (n =2) Dental offices (n =2) Pharmacies (n = 2) Nursing homes (n = 4)
Funei Waiting Consulting Waiting Sterilization ~ Consulting Commercial Storage Common
ungi Bedrooms
rooms rooms room room rooms spaces rooms rooms
S Y S W S W S W S W S W S W S W S W
Filamentous fungi
Acremonium spp.
Alternaria spp. + + + + + +
Aspergillus europaeus +
Aspergillus fumigatus i i i A i A i i i
Aspergillus holandicus + + +
Aspergillus niger + +
Aspergillus ochraceus + + +
Aspergillus spp. + + + + + +
Aspergillus tubingensis +
Aspergillus versicolor + + +
Botryomyces caespitosus +
Botrytis spp. +
Brachycladium papaveris +
Chaetomium spp. i i i i
Chrysonylia spp. +
Cladosporium spp. + + + + + + + + + + + + + + + +
Cryptococcus diffluens +
Engyodontium album A
Eurotium herbarorium + + + + +
Fusarium spp. +
Mucor spp. + + + + +
Penicillium chrysogenum + +
Penicillium spp. + + + + + + + + + + + + + + + +
Phylum Basidiomycota i i i A i A i i i i i
Rhizopus spp. + + + +
Trichoderma spp. +
Yeasts
Candida zeylanoides +
Rhodoturola mucilaginosa +
Rhodotorula spp. + + + +
Other Yeasts + + + + + + + +

Notes: “+” indicates the presence of an identified fungal specie or genus in the sampled rooms



