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Sick House Syndrome (SHS) is characterized by subjective responses to indoor air contamination. Frequent
symptoms include eye, skin, and nose irritation, headache, and fatigue. Although some environmental factors
have been put forth as being involved in the occurrence of the symptoms, none has been proved. To clarify the
relationship between subjective symptoms of SHS, indoor air pollutants, and the living environment, we took

environmental measurements of organic compounds, fungal levels, and house dust mite allergens
houses in Okayama, Japan and administered questionnaires to their inhabitants. We defined persons

in ordinary
complaining

of one or more of six subjective symptoms related to the dwelling environment as SHS. In this study, 42 people
(17.0%) had SHS. Factors significantly related to SHS were: a moldy odor, perception of an odor in the dwelling,
a feeling that the air is bad in the dwelling, perception of an odor from the furniture, sleeplessness, and a history
of allergic diseases. People with SHS lived in the dwellings with higher concentrations of some aldehydes and
Fusarium. In multiple logistic regression analysis, significant causative factors of SHS were: a moldy odor, a
feeling that the air is bad in the dwelling, and sleeplessness. Although organic compounds and house dust mites

showed no relationship to SHS, higher fungal levels were found in the dwellings where people had
results suggest that dampness in dwellings is an important factor in SHS.

SHS. These
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v 7oy ZJEMERE (Sick House Syndrome :
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2.1 WAENR
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IIXEEGAELIN) Th o7 RKE % EAEA I L
HEBRBE & RHEIRAE B 3 2 B M S A & K L 7z
COLERENBEONLFERESIIFOF NS,
RIRENDOSHNCIEE L 72 834 2 FAxt & L 72,
AT, 20044E9~12 H WA T, HAREREIZ
FEHNCHAENE OB CE 2 24 L, BRHEMEGICE
FECHEMEE L7

B, AWFEIE R LR KRB o =4 A i Fe
WIZRETE S N7 EF IR AR X OKLE %
FTW5, ERilCH7zoT, MHREI LTI
OHW, Fik FERINLEEL BLUOHHEEIS
LDBMEFIIONT, FEIZ L A To %Iz
(AT AvTr—nFRarer ) #47-72. %
72, ARWFZEDBEE TS N ENIEHRICE D 5 7 —
FIZO VTS R VB IR B IS S D 72

2.2 EFENREATE
FNEREEZFEM TITo 72, 2RI FY
BRI B 2 7OV e N 128, R
FLA% (Volatile Organic Compounds: VOC) 28
fagEE Lz WEhkx, Xy 7 r7I— (7
7k F#i : DSD-DNPH, VOC : VOCSD, Wi
b Supelco) % VT, EHNOKRD 5150 cm (I
Wedd) ORLE T24WERIHE4E L7z, FIREICImEE - &
J& % 1545 [ i Tl %€ (Thermo Recorder TR-72U,

AT 7 FTFA4) L, 24 OFIE R
BrB L7 7T — 3R, SRR L,
TV FEIZT7T 2 b= M) L THE%, HPLC T,
VOC i Zhitfb ik F CTHliti %, GC-MS TH#r 2175
7.
ERPERBEIZOWCIZ T T I— (7
4 75 —BIO-SAS, PBlinternational) ZDG-18%&
REMAEESE L, HEOT IS DR 150 cm T
FEWNZER & 100 L5 L, 25°C, 5~10 0 X526,
B O REEIT- 72,

F_T7LNVF U e, Yreav ey HEkD
Der pl, I+t a7y ¥ =lRDDerfl, TDOEF
wODer LIZOWTHA L., FAELHITEROR
BRI T B, PR ORE, FHMK S
7 RFEFR LNy N7 —F (HCV15 K TELR
FESERRAST) TG, £ L7z WG EfEIE 7 b —
)y FERidET2m, -y b TIm’E L7
SHTIEELISA Ti7 - 72,

2.3 HEXEMHAZEE

ARSI T Ao TR E 213 F
TCHET B8\, AR - e & AT
BEMICOVWTIEREN R REOFEEE 2R IZRA
RARFE L 7. (ERIERE, s, RELomiEROR
M5 O B R IE H 12DV T 2003 4F 12 92506 L 728
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B, 7 NE—MERE %, TERE, T LV R,
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W, EERM RS - FEEEIR @ Ko7z, &
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3) FERIZOWTOIERER (2003 45 B & R0 A

EORHTIAER L7-3HE)

FREEE (—F®RT, #4642, fME K-
NER, Baryz)—F - #ER- a2 —1
R, TOM), FAE (FETREIZIZ 2004 4F B 0 547
e LC1EMA7), FEO@BEER (K825
DIR) F723NA XA - S EEOF (L T\ 5,
50m LA, 50~100m, 100~300m, T < 127\,
FEHNOIEUEEEE L TV 5,

2.4 BREE

BRI & BRERAE O R 1L, BREE
*FEHE L 72 83HFIZB VT, i3 H Mo HEEIR,
EEEE, 7T LIVF - oBAEOEMIEBICKIBHEO
BbHr— AL, 24718 & L7z,

RIFZEICBIT B v 70 ZEROERIL, B
MRAAEZICBI A3 Ao BRERET A L
7. 1DU EOHRBERIZBNT [1IFv, K{Ho
7o (BHEOLII) ] A I, L& & ] T,
ZORERY THEOBEREICEI 2 0B | L%
EL7HESHS & L7z, Yy oy ZAERIZT L
WE—RETHRONDIER LB L T D Z W%
W, Zo22o0EFULD 720 BEFEIRIZOWT
[HEORBEICL 2D EE) | )z 7.
Lo L, BEZXGNIRETH Y, RBIEIZHIT 5
SHS 121X 7 LIV F —EIRDSE T T 2 0] fetkEads
o, FEBIZT LIVF—JERDPFERBEAND AJEIZ
SOWEL-EI3SHS E AT ENTEL L
EAONHLDT, ZOEHFE .

LV EIRE IO W, BRI T HWEIC
OWTIEEREEOGFHREE L Lz, AREEZEEA
&% (Total Volatile Organic Compounds: TVOC)
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B, WRELZVOCEEOHRME Lz, £
BREEE ORE RIS B HAEOE I X b, L
ER T =7 LV v B3I, A i g
FEC, BRIl & P CRET L7 bR
iR, =7 LVA v (pg/g dust) HSHRHER
RUTTHo72bDIZOWTIIRHRFED1/2 %
5 L CE#T L 72

P BE B E O KR L EE S OB,
Spearman O AR BIFREL % v TR L 72, SHS
EAEREEOEEEICOWTIE, HREEY Y
N ZFERDFHET 2RI 50T, AT R L O
% % Pearson @ y *“#i52, Fisher OME % HH L 7-.
Z OB, EMZEOEIREASMEL EOEH IO\ T
WEETEHB O LAL25% FEEX ) A7 & & 6 2 TR
iTo 7. BERNEOHKRIZOWTIIEREDMIE
FREZMACEY BT, ¥y 7T ZIEROF
5] CMann-Whitney #& 7€ % F\V CTHEF L7z, & 512
¥y 7N ZAEROGEE ERE R, HERMBTC
HEMFD =0.20 Th - 72 ZIHE K OBEEEHE
WEADT TV LEEREZO VAT 4 v 7 [0l)F
IHTNCIRAT D IEMARE L, BEBAEICL 55
B2 HGRIN GBI #EP<0.1) Z17\>, + v X (OR)
& 95% FEHEIX I (95%CD) %R 7z. Z DS, FEAEH
PER, A, 7LV B, PIEEEE T
L7z AT TG, ALFEWRIEEICOWT
EARIVATVTFE R, 7 b7 VT FidfgeE
TVOC R I3 % HIEE T EICH, ZRAhiiE
WIRE, F=7 L7 y&Ilon T3z L -
THHE L7z (BRATPRERIEE" <100, 100-1000,
>1000 CFU/m’, # =7 L V%7 v &Der1¥ : <2, 2-10,
=10 pg/g dust). &t &% BT 12 1ZSPSS 11.0] (SPSS
Inc.) ZH\, HEMFEP<0.05& L7,

3. MFEER

3.1 HRERERUVHREDEMH

X KR 83HF D 2004 4F FE Iy D SEAEH (I = £
HFHAE) (3.9 154FT, —THT88.0% #H4&
FE£12.0% MHikiEAES7.8% #f542.2% TH -
7o, REEIZAZ 9 446% b %<, RWTS
N (16.9%), 2N (13.3%) Th-o7z. FEMED
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T, FEAOMHEHIE53.0% TH Y, BiiFIOMFEHIE
66.3% CThH oz, MADIBEL LT, HEDOFHED
77.1%, 51 EDOFAIZT5.9%, T ERWIZEWEK
C722 e 5 D1E13.3%, HiLy A Ve Z12<
WRE26.5% KFNAEDH-7201£8.4% TH -
72, Ry Mafilo TWAREIZ26.5% T, BUEZ)
WAHRRIE27.7% ThHolo. ANRE247THIZONVT
X, HED52.2% % o, fFl (1 + R E)
1332.0 £ 19.67% T, FRIL30A325.5% & & b
Ghotz. ERICEHENT LVF—DFEIZD
WTIE, HREBEOWTNUIPEERTH o720
1312.5%, BEZED 5 E40.7% THh -7z HIEE
WP THRLE D >720137 LV F—M8KDT5.3%,
AL &5 L 26.8% Thore.

B O FRAEIR 2 & HI T L 7-SHS 7% 4% (X424
(17.0%) THo7:. FOBREICLDIERE L TR
FERAE , PHDSERZ A LT/ (Table 1).

Table 1 Three-month prevalence of symptoms related
to dwellings (n = 247, multiple answers)

SHS
n %

One or more of the following symptoms 42  17.0
Type of symptoms

Skin 11 45

Eye 5 2.0

Nose 21 8.5

Throat 14 5.7

General symptoms 11 45

Psychologic symptoms 10 4.0

3.2 REAEOHR

24 O IR EE (P £ B R 22) 13,
I 22.2 = 3.8°C, {RFE60.0+7.9% Td o7z,
FEWNALFEY R % Table 212789, JEAES 4
PRLTWAIREHMEZ BE#E L TWznix, KL
TNUTe F1§, 7 M7 IV7Tk F6#fF, p-2 71
UNXYE1HETH-72. MLy, TF LAY
Y, ¥ ULy, AFLUTRIEHEEZEEL 2R
Bk 7% 4o 7. TVOC (#iPH @ 30-1147 pg/m’) &
g HEMEE Lol - 72 KEDZEH TH o 72, I
BEALFWHIREOMBE ZE L2 A, Tt
b (r=0.252, p<0.05), AFNVA I TFNIT kv
(r=-0.289, p<0.01), a- ¥+ > (r=0.371, p<0.001)
TEETHY, ERIBEMEAIKT LTS ER
bz,

AP EROBBEEPRD S o701
Cladosporium J&, K\ CPenicillium J&, Aspergillus
JBTH o7z, BEREIEE D [FEEICCladosporium g,
Penicillium J&, Aspergillus J& DNET, ZOMOHME
2OV ENS, B & D 122> 72 (Table 3).
T/, MEREECHMRAAFICEIT 2 RERKED
FREOHHME OMBEZ T L72A, AETIER
o7z (r=0.054, p=0.629).

FZT LT v GRTEIEME = SRR R )
&, Der p12¥0.37 = 7.36 ng/g dust, Der f17531.47
+5.74 ng/g dust, Der174%2.31 = 6.32 pg/g dust T
Holz. =y M5 ORITIIDer pl (AT
S fE 0.73 pg/g dust), Der f1 (2.53pg/g dust)
EDIIEL, 7u—1) v 7 TlidDer pl (0.17 pg/g
dust), Derfl (0.71pg/gdust) & & - 7.

3.3 Yy INIRAEREEFTER - REATHERD
B
AHERICET LT vy — FEBIZHLTY Y
7N ZHERICHT T HOR % HH L 72 (Table 4).
SHS BECTEBimA A L T RED Db o
72 (OR=0.43). R OHEL %2 H2HHTIX, 7
BWIZBWOADPEETH -7 (OR=3.86).
PRI L CRAEZE TG o7205 Lk )
MIERE HT M %~ L7z (OR=1.82). ZEHNZ
KRBT 2 EBNHMEICOVWTOIHETIX, X
DIZBVDEIZ R 5 (OR=3.06), KO ELNE
WEK LS (OR=4.62), REDIZBWHIRIZ%
% (OR=3.33) CBWTHETH /. [EIRIZEH
LT, BEEAA T THET (OR=3.20), MR
B¢ [ CIESHS #E D 5 ASHERR IR [ 258 7 12 Fd A o 72
(OR=2.16). F 7z, SHSHEIZA N L AN\ EH[ %
RL7: (OR=1.81). {5 DT LIV¥— DD
HHENSHS BHECTHEIZSH > 72 (OR=2.21).
EMNLFYERE TIImEEE510% DL Lol
B OTVOC IZDoWTHRES L7z (Table 5). JEA4ES7
BEHRL TV DLIRHMED H H1LEWE (TVOC &
WEHEME) CRAEBEIZEOON o7, TF
VT IVTFe K, XRUZXAT7IVFe R, £ N )VT
FE R, AFHF—VIZBWTEROH ZREDN
PEEIZEHVE W) R 2 E72. TVOC iR & SHS
HIMEEOMEE 2 M Lzhs, MBI A SN D5
7z (r=0.062, p=0.335). ZE5UHEEREEIZOVWTD
AR E A 10% LI B 9fiE & i E i 12O



Table 2 Indoor concentrations of organic compounds (n = 83)

FEWNBHEF R [2006]

pg/m’ Detection rate
Guideline value GM GSD (%)
Aldehydes
Formaldehyde 100 35.6 1.6 100.0
Acetaldehyde 48 17.1 2.0 100.0
Acetone - 29.5 1.5 100.0
Acrolein - 0.5 1.3 1.2
Propionaldehyde - 7.0 24 96 .4
Butyraldehyde - 1.4 2.8 62.7
Benzaldehyde - 24 4.0 69.9
iso-Valeraldehyde - 1.2 4.2 31.3
Valeraldehyde - 1.6 34 61.4
Tolualdehyde - 2.1 3.0 36.1
Hexanal - 5.9 3.2 92.8
2,5-Dimethylaldehyde - 0.6 1.8 8.4
VOCs
Alkanes
n-Hexane - 1.0 2.7 38.6
2 ,4-Dimethylpentane - 0.5 1.3 2.4
n-Heptane - 1.0 3.3 30.1
n-Octane - 0.8 2.6 27.7
n-Nonane - 1.6 4.0 51.8
n-Decane - 1.7 4.3 48.2
Undecane - 1.6 3.7 55.4
Terpenes
a -Pinene - 5.4 5.0 79.5
Limonene - 10.7 4.0 94.0
Aromatic hydrocarbons
Toluene 260 12.7 1.9 100.0
Ethylbenzene 3800 2.4 2.2 88.0
Xylene 870 4.2 2.7 100.0
Styrene 220 0.6 1.8 4.8
Trimethylbenzene - 4.1 24 83.1
Halogenated hydrocarbons
Chloroform - 0.6 1.9 15.7
1,2-Dichloroethane - 0.5 1.0 0.0
1,1,1-Trichloroethane - 0.5 1.5 4.8
Carbon tetrachloride - 0.5 1.0 0.0
1,2-Dichloropropane - 0.5 1.0 0.0
Chlorodibromomethane - 0.5 1.4 24
Trichloroethylene - 0.5 1.3 3.6
Tetrachloroethylene - 0.5 1.2 2.4
p-Dichlorobenzene 240 4.0 59 79.5
Esters
Ethyl acetate - 2.5 35 71.1
Butyl acetate - 1.5 3.0 56.6
Others
Ethyl methyl ketone - 1.2 2.9 48.2
Methyl isobutyl ketone - 0.7 2.0 18.1
n-Butanol - 0.8 2.0 34.9
TVOC 400 104.0 2.1 -

GM: geometric mean, GSD: geometric standard deviation

Detection limit: 1 pg/m®
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Table 3 Detection rate and colony-forming units (CFU) of mold (n = 83)

CFU/m’ Detection rate
Median Minimum Maximum (%)
Cladosporiium 170 0 2440 91.6
C. cladosporioides 170 0 2440 86.7
C. herbarum 0 0 50 2.4
C. sphaerospermum 0 0 60 2.4
Penicillium 20 0 2490 66.3
Aspergillus 10 0 290 56.6
A. flavus 0 0 30 6.0
A. fumigatus 0 0 20 6.0
A. niger 0 0 100 36.1
A. ochraceus 0 0 80 7.2
A. sydowii 0 0 90 6.0
A. terreus 0 0 110 1.2
Alternaria 0 0 50 26.5
A. alternate 0 0 50 21.7
Fusarium 0 0 100 241
Arthrinium 0 0 50 19.3
Pestalotiopsis 0 0 40 18.1
Botrytis 0 0 30 13.3
Rhodotorula 0 0 330 13.3
R. minuta 0 0 30 1.2
R. rubra 0 0 10 2.4
Aureobasidium 0 0 30 7.2
A. pullulans 0 0 30 4.8
Cryptcoccus 0 0 20 6.0
C. albidus 0 0 10 1.2
C. laurentii 0 0 20 4.8
Mpyriodontium 0 0 50 6.0
Eupenicillium 0 0 10 4.8
Eurotium 0 0 30 4.8
E. chevalieri 0 0 10 1.2
E. herbariorum 0 0 20 4.8
Paecilomyces 0 0 10 4.8
Acremonium 0 0 20 3.6
Aphanocladium 0 0 10 3.6
Chaetomium 0 0 20 3.6
Rhizopus 0 0 10 3.6
R. oryzae 0 0 10 24
R. stolonifer 0 0 10 1.2
Trichoderma 0 0 10 3.6
Candida 0 0 60 2.4
C. parapsilosis 0 0 30 1.2
Curvularia 0 0 40 2.4
Phoma 0 0 10 2.4
Engyodontium 0 0 10 1.2
Nigrospora 0 0 10 1.2
Thysanophoras 0 0 10 1.2
Unidentified fungi 20 0 230 -
Total 320 0 2680 -
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Table 4 Sick house syndrome symptoms in relation to dwellings and personal characteristics

Non-SHS
SHS (n =42) (n = 205) OR 05% CI
n % n %

Renovation 1 14.3 6 85.7 0.809 0.095-6.900
Use of fragrance 22 16.4 112 83.6 0913 0.470-1.776
Use of mothballs 21 12.8 143 87.2 0.434 0.221-0.851
Condensation 34 17.3 163 82.7 1.095 0.472-2.541
Mold growth 32 16.7 160 83.3 0.900 0.411-1.970
Moldy odor 13 38.2 21 61.8 3.864 1.745-8.556
Slow drying of wet towels in the bathroom 14 21.5 51 78.5 1.495 0.728-3.070
Water leakage 4 20.0 16 80.0 1.243 0.394-3.926
Pets in home 25 14.7 145 85.3 0.609 0.307-1.208
Smoking indoors 16 20.0 64 80.0 1.356 0.681-2.701
Sex: Female 27 20.9 102 79.1 1.818 0.914-3.617

Male 15 12.7 103 87.3
age* 0-19 13 16.9 64 83.1 p=0.184

20-39 14 16.5 71 83.5

40+ 15 17.6 70 82.4
Perception of an odor in the dwelling 10 34.5 19 65.5 3.059 1.304-7.077
Feeling that the air is bad in the dwelling 10 43.5 13 56.5 4.615 1.866-11.413
Perception of an odor from the furniture 5 38.5 8 61.5 3.328 1.032-10.735
Current smoking 5 13.5 32 86.5 0.731 0.267-2.000
Time spent in the dwelling (= 16 hours) 17 17.9 78 82.1 1.107 0.562-2.180
Sleeping (< 6.5 hours) 12 27.3 32 72.7 2163 1.003-4.663
Sleeplessness 26 27 .4 69 72.6 3.203 1.612-6.366
Plays sports (No) 21 16.8 104 83.2 0.971 0.500-1.886
Drinks alcohol (= 1/year) 21 17.9 96 82.1 1.135 0.584-2.206
Eats breakfast (sometimes or never/daily) 5 13.5 32 86.5 0.731 0.267-2.000
Balance of nutrition (not considered/considered) 24 174 114 82.6 1.064 0.544-2.081
Working time (= 10 hours/ = 9 hours) 10 12.7 69 87.3 0.616 0.286-1.326
Stress (moderate and stressful) 17 23.3 56 76.7  1.809 0.909-3.602
Occupational use of hazardous materials, chemicals 1 34 28 96.6 0.154 0.020-1.166
Occupational use of dust 4 18.2 18 81.8 1.094 0.350-3.413
History of allergic diseases (under/former treatment) 25 23.4 82 76.6  2.206 1.121-4.339

Fisher's exact test, *chi-square test
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Table 5 Sick house syndrome symptoms in relation to concentrations of organic compounds

pg/m’
SHS (n=42) Non-SHS (n = 205) p
GM GSD GM GSD
Aldehydes
Formaldehyde 40.0 1.5 35.6 1.6 0.179
Acetaldehyde 17.8 1.9 18.0 2.0 0.699
Acetone 32.2 1.4 29.9 1.6 0.145
Propionaldehyde 7.7 2.7 7.5 2.3 0.228
Butyraldehyde 2.1 2.7 1.4 2.8 0.008
Benzaldehyde 4.6 4.5 2.1 4.0 0.001
iso-Valeraldehyde 2.1 5.7 1.2 4.1 0.030
Valeraldehyde 2.2 3.7 1.6 35 0.114
Tolualdehyde 2.8 34 1.8 2.8 0.056
Hexanal 9.0 2.9 5.8 3.1 0.023
VOCs
Alkanes
n-Hexane 1.1 2.5 1.0 2.8 0.561
n-Heptane 1.1 3.2 1.0 3.4 0.798
n-Octane 0.8 2.2 0.9 2.7 0.924
n-Nonane 2.0 3.9 1.6 3.9 0.301
n-Decane 1.6 4.1 1.8 44 0.681
Terpenes 0.147
a -Pinene 5.9 4.0 5.7 4.9 0.787
Limonene 10.9 4.2 11.5 3.9 0.378
Aromatic hydrocarbons
Toluene 12.2 1.8 134 1.9 0.315
Ethylbenzene 2.7 2.0 2.5 2.1 0.528
Xylene 4.9 2.3 4.3 2.6 0.312
Styrene 0.6 2.1 0.5 1.5 0.651
Trimethylbenzene 4.3 2.3 4.1 2.3 0.689
Halogenated hydrocarbons
Chloroform 0.8 2.3 0.6 1.8 0.154
p-Dichlorobenzene 3.6 6.5 3.6 5.4 0.789
Esters
Ethyl acetate 2.4 3.6 2.5 3.5 0.957
Butyl acetate 1.4 34 1.6 3.0 0.412
Others
Ethyl methyl ketone 0.9 2.3 14 3.0 0.012
Methyl isobutyl ketone 0.5 1.5 0.7 2.2 0.007
n-Butanol 0.7 1.9 0.8 2.0 0.378
TVOC 103.8 2.1 107.0 2.0 0.363

GM: geometric mean, GSD: geometric standard deviation
Detection limit: 1 pg/m’
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Table 6 Sick house syndrome symptoms in relation to fungal level

CFU/m’
SHS (n=42) Non-SHS (n = 205) p
Median Minimum Maximum Median Minimum Maximum
Cladosporium 175 0 2440 160 0 2440 0.373
Penicillium 20 0 130 20 0 2490 0.586
Aspergillus 0 0 100 0 0 100 0.841
Alternaria 0 0 20 0 0 50 0.069
Fusarium 0 0 100 0 0 100 0.047
Arthrinium 0 0 40 0 0 50 0.607
Pestalotiopsis 0 0 40 0 0 40 0.415
Botrytis 0 0 30 0 0 30 0.441
Rhodotorula 0 0 20 0 0 290 0.578
Total 280 30 2680 300 0 2680 0.817
Table 7 Sick house syndrome symptoms in relation WCHEES L 72 (Table 6). Fusarium J& %3SHS # C
to house dust mite allergen concentrations S ENT. F=T LAy EEDOBEIZON
ng/g dust T, BEEEAONL D o7 (Table 7).
SHS (n=42) Non-SHS (n=205) p 0y AT 4y 7 g5 it OF R % Table 81 ’?3“
GM  GSD GM  GSD SHS L FEZLBENALNT-DIX, EFHERT
Derpl 0.344 9.502  0.420 7.507 0.449 HERNIIBWEIKL 5, %@zmﬁ‘ﬁb‘kﬁbé
Derfl 1.631 6.003 1.399 5.469 0.357 MEAR 254177, BREEIHIE DR R T, ImﬂPf‘c‘ﬁi\
Derl 2.893 6.866 2.252 6.109 0.338 IEDOOR 7 <, SHS BEO R L IR EED
GM: geometric mean, GSD: geometric standard deviation Lo, —7, BiRAZHEHL TS %(E 3
Detection limit: 0.1 pg/g dust SHS#:TlZA w2z bz,
Table 8 Odds ratios for the symptom in multiple logistic regression model
OR 95% CI
Moldy odor 3.137 1.134-8.677
Use of mothballs 0.259 0.105-0.639
Feeling that the air is bad in the dwelling 3.780 1.258-11.357
Sleeplessness 3.040 1.388-6.658
Occupational use of hazardous materials, chemicals 0.156 0.018-1.361
Total fungi (CFU/m’)
<100 1.000
100-1000 7.350 1.361-39.704
>1000 8.778 1.250-61.662

Model includes age of dwelling, age, sex, temperature, relative humidity, history of allergies, odor of the dwelling,
bad air in the dwelling, odor of the furniture, sleep time, sleeplessness, stress, occupational use of hazardous
materials, use of mothballs, moldy odor, pets in home, and formaldehyde, acetaldehyde, TVOC, total fungi CFU,
and Der 1 concentrations.
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4. ER
L OSHS D EFKx W5 &, 17% O JeEEH
VYINTAIEREA L TCWDL I EN otz H
TR & BT, WD WERENE o728
VO Y R, FBHTER & B IR T b B 0 N
PERENRE L, ABEICY Y a Y REATEDORE
FEHENL L, FEERDPE» - 722 L PEERRRE
BME5HFThHsE0HELH . HEZOMET
T 7Ny AHEROGFHFEE I TEEEEOBIERIC
SWEAIE A SN2 L, RAESRIIZELSES
A (12.0%) ZERS, MILEANOY v 27N
TAFFEHEEI S HITECTREELH L. Py I
T AGERIZIE R A B ARERTFVEH TN TEBY), R
AT H R BOKBER, ANREORE - HE
WK, REERETFATEBY, Molist & FERZ R 5R
%,T%f:llo,ll).
AEEEICE LTI, SHSEUEDPWVWDLRET
BidF 2 L T WREDSLZ VDI, TE572
LB Z B L 2w eI Bl atEkEs & o
TWALIREMED S 5 & & 2 57z, B4 (dampness)
ZY v 2 VT 1 v THERERE (SBS) U A7 iR
EELTHAENTEY Y, KFRIZBEVTH
HERWIZBWEEK L2 REMSHS FEIZL 005 7.
2003 4E £ O FALAE =TI IL TORKDOIRIED
LEROHBUCE - ZEBRERO TV Y,
THZHLETVIVF—RETHEL L, HEIRES
X, A ML AZGECE L TWAHHIZSHS O
RIENBVEHELTWEY, A TH HERR
HICTA ML AREE~Z\, TLLEF— (7 FE—
VERZ g 95, TEBE, TLIVE—MRE TLILF—
PRSI g5 ), I AR R ) A% 6 .5 B [ 2R il 12 38 V> "CSHS
HEREEIZL , MR Z2 A58 EETwb A
XL EEFNTICB VTS HEICSHS #EICE 0o 72,
SN RS L SHS & OBEH 2DV TIdH
ZaEN TIE7 V7T e FEHIZBWTSHS BFORE
THEIGEEN S,/ OV AT 4 v 7 BIRGHT
TREEBEOH LRV LTIVTL R, TEFTIVT
t K OTVOC (22w CHeEt L7245, SHS & o
IO SN o7, MV ZF IR E o,
FUUVEHIIHEER,OER6r A F TI2EREIC
BESEKTL, RIVATILVTE FEAFL VIR
FERERE RO DY), BEINIIE <A
WEW) FEIEE AR DR L DS HAEAST S
MHED S 5 & DWEDHH Y. SEHIERIT- 72K

RIZEH 6, AUNOREIZ1IE (1.2%), F9%3.9
FThotzlzd, (LFWHIRE XS HREEET LT
WhEEZ LN, FERE OBENA LI oz
EEZoND. F72, TVOC EE L EROMEEIZIE
DA H > 72 & § 5L, TVOC I & A
FIZHOMENH SN T HHEY b s, K
WFZE CIHER O & R OB IE A SN h o7z
25, TVOC iBEN Ko 72720 L EZ b b,

ZS P EFEEEICOWTIE, MBEEAECE
& 1% Cladosporium &, Penicillium )&, Aspergillus
JBE ENTWE>Y 28 SEOMWAETD [
BRESNI. I NNT AEIROD B REI
Cladosporium & 73 % \ME|A) % 3860 72885 23 5
P, R TIREEII SN o/ OV AT 4
ZEUEAATIC BN, RERIEELFIT L2
7, EEAY100 CFU/m’ Ul Ed & &2, OR VA &
2L, ERE OBEDH L L Bbhz. —, ik
FEBRIE DIRIE & 2R PR ERIREOMBIEA b N
Motz RFEZTo LR TERT O
B EEE DS A, 224t o B I
Ly, FEIZLLMEEHR, FHDAOLEOR
BEERBEORFDPLELEZEEZ 5Nz /2, hER
WIZB WA A RILEY (Microbial
Volatile Organic Compounds: MVOC) 723Bd4% L CT\»
HEENTEY, SBSHEAEL TWLEENIZBWNT
FEHNEDENTMVOC BENAEICEP 28 W
IHELH LY, AERVIZBLAY S LG LT
KEIZBWTH EHOZ P BRI & o B IEFL
BHHENT, MOERBAFAENR & %> T DI REMS
Hb. MVOC DHIEIZL > THERWIZBWEE
w L, SHS Lt OB E X M2 2 &5 HOFME
EEZLND.

TN L BEFEROREFRIIBEL LT, Derl
w22 ug/g dust Ll L CEEO KK T, 10 pg/g
dust DL - Cldhi BRIEFROBIRN T L % 5 71
PRIBENTWEY, SEORAETRY =T LIV
Y& ESHS & OFEIEFED 5 o 72hS, FHT
DY=TULNVF /BRI SEELLOS =T L)L
FUBBEDIEINEL, MEERY D Y 0TS
BIIEEOY =7 LV Y LERE OS2 RET
LUENHDLEEZOND.

RIFFECTIIFEREREL R E L, QM
FTHETONI L CTHRRNAELIT- 72, Al
RTINS X 2 BRC VB SRR A 2 i L 72K



EoHb, MBI TEA2REEZNRE L TARH
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B0, —fEr R AR R e LoBEE S v, F
7z, SHS Oz, ZMEBIIE LT L
75, SHS # EMiHAEEO HREAERTHZE L Tw
B a3 KRR D ¥y 2 vy AER
ORI HEIERCHE L7278, 4% 351k %
L., ¥ v 7N ZEBEREOHIRFEHE 2D W TGS
LVENDH D, Tz, ALFEWEBEEIZOWTE, #
ERBTOREL LTI 720, $REHEZBEL T
WHRREDL LR, KDRTRENEVWEEZLN
LEVELNORBEIZOWTORRIT T+ IIEES
g, bW E & SHS OBEMEIZ D W TS A
IZTEhhor. SRIZEIEDHNOREIZBWT
R R A 24T, LW IR & AN K
Oy 7Ny ZHER E OBEYE % a5 LB B
LEEZHNT.

5. &

AR N OETEDNORE I L ClE %
fTo72. SHSHERZ A L TV B DIL17.0% TH - 7-.
BARMEIR & L CTRIERDP R D S o7 RENT
HEBWIZBWATT L L, BN EREE
WZBWTER E OBEN AR SN, ENOREERFEH
SHS IZFZE L TWwh kEZz b/,

#O
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