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W 5 EUN (EEBFIZITIE 6 FLIN) Tho
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BREBRE D= D OFEEHRIFFIC B FEVHE R
2R L, BIERMEIRREE TEHEVTEA
LThbbol, BEZELBIKEAZEKEL, K
ADBBAEE TERVWGE MO AMTRERA
LTz, BREIRNEL, EABRE (R,
iy, WEEE, STHEE, TEkM. EE
B, ORI R FLALAUL) BRREE (EEO
BA AEORLE, EREVOXY N, BRIE
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Z L)) LERNRERF (BBEORE, 1Y
DOFE, ERNFAVOy b, SEBRE, FiE,
BE) ZFABEHK L LTHREZRAL, L¥WE
BH%ARMEARAT v T A RETEA L, BT
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BHE (7T FE-VOC) 2EHT 5, #l
EHFFERIT AT FE (15 #3H), VOC (33 #&
) 2L Xy TV UTT— (TATF
t F#8: DSD-DNPH. VOC: VOC-SD., \“#°i
% Supelco) ZAW/ Xy U TETENDORERNN
H# 1.5 m OFLE (FERIK) T 24 FFREFHET
el

(fREE~DEE)

AW RITBFREDFTRT 2B LURKFERT:
BelE B ER SR NI E S B 2R
MEFEEZRESOARRLEZIT D, EfICH
Teo TV REEOBREICAID , #BREFIC
XL TIIED BB, FiE, FRIND /XL,
BIUOBEHEZICLEZSZMEIIONT, EHIZ
XD+ RHAICESSKEE 174+ —AF
arvtr N BiTolbETEELE, £/, &
MEDBRETHONLRET —FEOBAAFR
R B HDIZ OV TIIEE R B R FHCED
BLDETH,

C. IRBR D. EXE
1. BUBRICE TSI VI NIREEREDE
ERADL-OHDOEZHER

ARE~OBIMKEED -0, MILTHEE
B&., AENHEZES,. FETHEZERIC
EELE=BN, WTFRORITANTRELEDZ LT
bhotle, TOBEHRE LTI, 54132 —0D/
BRI AHEAEHTR VWS ZETH T,
F 72 SCEREE DO OIS HIULARED D L
NWEDERbH T,

i | R F R AR E S (81U REETREATR)
R LI ZA, HEEBLSTTERNVES
SEETHNE, EfiIIE LB OoND L
DZEThole, —H, LLET. FROEAF B
BT, PNERBOFREICOVWTIE, XE
BEENLOERESEH Y . FHITE Y FRIC
EELIZBERDHDEH T, 22 THHEE
B DRBEN HIVITER T E 5 FTREME SRR
iz,

B FEARN—Y - FOERIRBERE

—257—



BEASBR ARG E (BRRE - ARETEN RS IEER)
SHETRREE

R OREHERER CESE, BIFEICTHERLE
LA, MURBEBTRBETRICERLTE
<OT, BHE, B2 LTREDILETHST,
ZZCHE, BILEREETREEERICETSH
KL Z A, MUTEROTRI 2%/ -T
BB EDRERNTZTEW, BEILREFHT
H D,

2. {LEMEICET 2B T— 2 OB
1) dSERM

RESMEDOS L, REFEDR 425 B,
1,479 £ OEER 2RISR E Uiz, FHUSIC
B BT RKEL, FLIE 104 #F, B 65
BF, £ HE 57 &, KPR 78 B, L 71 ¥, &
[ 50 B Th 5, RRME~DBSMEFILTHAY
BRI ERD 18.5% Th o7z, FENTRHRED
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ERtE - FHEBERILKE., TRV,
pdichlorobenzene & Vo =B B EHE IR
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VOC BE b BN - 7o, K& & 2FERIZONT
XHEVZEOL ) REMITR N7,

RAGEHTEFAE L, SHS & FERITHT 54
v Rt d BREEXMEEMETSHE (R 5).
iso-valeraldehyde 23 % - & ¥, SHS FER DFHA
WWEELTEY, LT, formaldehyde &
trimethylbenzene 2% %t \» T W 7
iso-valeraldehyde (ZfEBIDIERIZOVTITE
EREEEERHDDODHRTH o 2D,
formaldehyde |ZfR. Mk, RED 3IEREEL D
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b DWW REROWT NIRRT D,
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FEORER, 3ER CREBEICRHINEA,
AENE+HSE T LTz, VOC IZ2oWTi,
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E LM, FRMICIIESEEL DAY
KT HHLENRDD EBbhi,
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SERT VIEFIOBBFEE & U TRERE L
ToT=, RFT/VT & FE - VOC BEIZ2HE
A THMEZBE L TWhotz, BiE, &L
LT AT E RABRECRHEN-EETHE

CEMETLTWE, AEFICBWTIIBRRER
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FAFBHFMREME (BRETE - AHREENRBSHEEE)

pHEWEHEE
# 1. SHS £ L 3 SHS oS H BT
SHS (n = 210) JE SHS (n = 1269)
B (%) (%) p*
i 60.5 50.6 0.008
Fi ()
<20 34 38.6 0.002
20—39 26 33.3
40—-59 26.8 22.9
> 59 13.2 5.2
W 10 12.6 0.289
SEE 31.4 29.8 0.004
BEEE (B1EMUE) 28.7 31.6 0.402
FEERE (1 B 20 BFRELA L) 21.4 15.5 0.031
IR R L2 LU (FWY) 32.1 25.9 0.064
FERNFRNDRy RBNA 27.1 25.5 0.547
EEORE 63.8 64.4 0.873
B DRE 84.8 70.8 < 0.001
a4 “RIRE
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BEAEZBHFMREM S (RELE - RTINS METH)

#£2. ERICBITATATE FEEE VOCEBE (n=425)2

SRR EE

L5FHE BHE (%) &/ A
Formaldehyde 95.8 ND 202.8
Acetaldehyde 96.5 ND 208.9
Acetone 97.4 ND 606
Acrolein 0.2 ND 6.1
Propionaldehyde 92.7 ND 127.1
Crotonaldehyde 58.1 ND 112.5
n-Butyraldehyde 76.2 ND 109.5
Benzaldehyde 76.9 ND 117.1
Iso-Valeraldehyde 57.4 ND 104.6
Valeraldehyde 77.4 ND 223.7
Tolualdehyde 39.1 ND 222.9
Hexaldehyde 95.8 ND 198.5
2,5-Dimethylaldehyde 7.5 ND 19.7
n-Hexane 20.2 ND 178.1
2,4-Dimethylpentane 7.3 ND 3.8
n-Heptane 41.9 ND 129.6
n-Octane 39.1 ND 45.5
n-Nonane 48.9 ND 160
n-Decane 39.5 ND 84.7
n-Undecane 43.1 ND 101.3
Benzene 50.8 ND 21.7
Toluene 96 ND 144.2
Ethylbenzene 89.2 ND 24.8
Xylene 90.8 ND 101.1
Styrene 6.4 ND 52.7
Trimethylbenzene 66.1 ND 103
a-Pinene 85.4 ND 1052.7
Limonene 93.2 ND 601.6
Chloroform 17.2 ND 5.9
1,2-Dichloroethane 4 ND 9.8
1,1,1-Trichloroethane 6.4 ND 15.6
Carbontetrachloride 2.4 ND 1.4
1,2-Dichloropropane 0.2 ND 2.8
Chlorodibromomethane 1.6 ND 6
Trichloroethylene 1.4 ND 3.8
Tetrachloroethylene 6.8 ND 167
pDichlorobenzene 60.9 ND 1689.8
Ethyl acetate 45.9 ND 313.2
Butyl acetate 74.8 ND 61.4
2-Butanone 29.4 ND 37.5
2-Pentanone 28.9 ND 32
n-Butanol 22.4 ND 11.6
TVOC 100 16 1770.9

ND, not detected. 2 #& B BT : pg/m3
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REZBHFH R FEE (RELE - AEREFHEARRAIIEER)

SR EREE

7z 3. SHS #f & 9F SHS Bz BT 2 BRI OILFHERBE DE

SHS 3£ SHS

{b¥mE HRfE &/ "R th R fE B/ /N
Formaldehyde 48.5 ND 202.8 39.4 ND 202.8
Acetaldehyde 24.3 ND 129.5 22.2 ND 208.9
Acetone 42.6 ND 606 33.4 ND 606
Propionaldehyde 10.9 ND 36.1 7.4 ND 127.1
Crotonaldehyde 7.6 ND 26.1 3.8 ND 112.5
n-Butyraldehyde 4.1 ND 109.5 2.2 ND 109.5
Benzaldehyde 6.2 ND 100.3 3.6 ND 117.1
iso-Valeraldehyde 4.8 ND 89.8 2.5 ND 104.6
Valeraldehyde 5.5 ND 50.6 3.6 ND 223.7
Tolualdehyde ND ND 54.1 ND ND 222.9
Hexaldehyde 10.5 ND 127.3 9.6 ND 198.5
n-Heptane ND ND 35.3 ND ND 129.6
n-Octane ND ND 34.3 ND ND 45.5
n-Nonane 1.8 ND 57.6 ND ND 160
n-Decane ND ND 56.2 ND ND 84.7
n-Undecane ND ND 89.5 ND ND 101.3
Benzene 1.1 ND 13.8 1.1 ND 21.7
Toluene 12.9 ND 139.8 12.9 ND 144.2
Ethylbenzene 3.2 ND 15.1 2.8 ND 24.8
Xylene 6 ND 51.3 5.8 ND 101.1
Trimethylbenzene 2.9 1.5 66.9 2.7 1.5 103
a-Pinene 7 ND 302.5 7.6 ND 1052.7
Limonene 9 ND 601.6 9 ND 601.6
pDichlorobenzene 1.1 ND 1689.8 2 ND 1689.8
Ethyl acetate ND ND 313.2 ND ND 313.2
Butyl acetate 2.5 ND 61.4 2.6 ND 49.3
2-Butanone ND ND 37.4 ND ND 374
2-Pentanone ND ND 32 ND ND 32
TVOC 116.5 221 1770.9 108.2 16 1770.9

aJRFEEBT : pg/m3 PMann-Whitney B7E (N=1479) *p<0.05
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BEEZBHFFAEMDE BELE - ARETEATGRGMETE)
SHBTEREE

# 4. EROERBICEIZEMOIFYHREDE 2

SHS FF SHS

b5 HmE hRE FRE »

HRJE R Formaldehyde 48.8 39.7 *
Acetone 60.2 34.4 *
Propionaldehyde 114 7.6 *
Crotonaldehyde 8.5 4.2 *
n-Butyraldehyde 4.7 2.2 *
Benzaldehyde 9.7 3.7 *
iso-Valeraldehyde 8.3 2.7 *
Valeraldehyde 8.8 3.8 *
Tolualdehyde ND ND
n-Nonane 1.8 ND
Benzene 1.8 1.1 *
2-Pentanone ND ND *
TVOC 170.6 108.6

2R Formaldehyde 45.7 39.7 *
Acetone 42.3 34.2 *
Propionaldehyde 11 7.6 *
Crotonaldehyde 8.5 3.9 *
n-Butyraldehyde 4.8 2.2 *
Benzaldehyde 7.5 3.7 *
iso-Valeraldehyde 6 2.7 *
Valeraldehyde 5.6 3.8 *
Hexaldehyde 10.3 9.7
n-Nonane 1.8 ND
pDichlorobenzene 1.2 1.9
2-Butanone ND ND *
2-Pentanone ND ND

aJBEEBIAT : pg/m3 dMann-Whitney BRE (N=1479) *p<0.05
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BEAZBHEMEREFNE (BELTE - AREEIRREMEEE)

SN EHEE
F 4. (Fx)
SHS FE SHS

L WE g fE R fE P

MEFE AR Formaldehyde 50.6 39.7 *
Acetaldehyde 24.2 22.2 *
Acetone 42.6 34.4
Valeraldehyde 4.5 3.8
Hexaldehyde 10.5 9.6 *
n-Heptane 1 ND *
n-Octane 1.1 ND *
n-Nonane 2.1 ND *
Benzene 1.3 1 *
Toluene 14.9 12.9
Ethylbenzene 3.8 2.7 *
Xylene 8.1 5.8 *
Trimethylbenzene 3.4 2.7 *
Limonene 11.1 8.9 ®
rDichlorobenzene 1.3 1.9
Butyl acetate 3.5 2.5 *
2-Pentanone ND ND *
TVOC 151 108.2 *

BEIER Formaldehyde 49.8 39.7 *
Tolualdehyde ND ND
2-Butanone ND ND

EHER Formaldehyde 45.5 40.2
Acetaldehyde 31.6 22.2
Propionaldehyde 12.3 7.7 *
Crotonaldehyde 8.5 4.2
iso-Valeraldehyde 6.3 2.8
n-Nonane 2.8 ND *
Limonene 9.4 9

aJRFEEBAT : pg/m3 bPMann-Whitney BRE (N=1479) *p<0.05
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FAFBREHARENE (BFERE - AREEAREGIAER)
SRS E

#= 7. EFIZBIT S VOC OBRERERER

KFBE (ug/md)
WE4 fa#tE 1 = 2 PR IWER
n-~¥H — 0 1 1
2,4-FRAF NN EF - 0 0 0
~NTFH - 1 1 1
Fo & — 0 0 0
JFv — 1 1 1
FH — 24 29 13
VTR — 6 4 6
R - 0 0 2
Mz 260 11 12 8
TFARE 3800 2 2 2
Tl 870 5 5 3
AF L 220 0 1 1
R RAFARE Y - 0 0 0
at’ R — 1 1 2
D-) &RV - 3 2 2
A== T 2N — 4 7 3
1,2-v/aaxf s - 0 0 0
1,1,1-kYV oo — 0 0 0
iR R — 0 0 0
1,2-7uonray - 0 0 0
ZA=3=D0vl =L 5 W a4 — 0 0 0
NUPA=R=E- % - 0 0 0
FrFruncFLv — 0 0 0
REYruu By 240 19 23 6
FEfE—F L — 0 0 0
BefE 7 F 1 - 2 2 2
AFNTFNT N - 2 3 2
AFNA D TFNT b — 0 0 0
1-745)—n — 4 4 4
TVOC (LEE&FD) 400 85 99 61
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BELAEFBRERER@EE (BELZE - EHESRREIIEERE)
SHEMREREE

1 ERICFEEORNREREM L SHS 5% (n=2868)

n %

Sex

Male 416 47.9

Female 452 52.1
Age

<20 288 332

20 -39 228 26.3

40-59 246 28.3

> 60 106 12.2
Current smoker 94 10.8
Environmental tobacco smoking 240 27.6
Alcohol habit (once per week and more) 280 323
Time spent at home (20 h per day and more) 147 16.9
Mental stress level (high) 230 26.5
Allergic disease 118 13.6
Pets in the house 239 27.5
Dew condensation 583 67.2
Mold growth 639 73.6
Use of moth repellent 542 62.4
Use of air freshener 432 49.8
SHS categories

Newly diseased 57 6.6

Ongoing 43 5.0

Recovered 75 8.6

Symptom-free 693 79.8

SHS = sick house syndrome.
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EAZBRFHARMEDE ERELE - AREESIGREMEFTH)

%2 EROIFLEDEEE (n=260)

RIS E

2004 2005

Compounds 25%  Median 75%  25%  Median 75% _ p°
Formaldehyde 274 392 565 213 315 503 <0.001
Acetaldehyde 13.6 208 334 7.6 157 242  <0.001
Acetone 216 321 520 13.0 229 342 <0.001
Acrolein 0.5 0.5 0.5 0.5 0.5 0.5 0.176
Propionaldehyde 4.2 7.7 13.8 0.5 0.5 0.5 <0.001
Crotonaldehyde 0.5 3.5 9.2 0.5 1.6 3.1 <0.001
n-Butyraldehyde 0.5 2.2 5.9 0.5 0.5 0.5 <0.001
Benzaldehyde 0.5 3.7 104 05 0.5 0.5 <0.001
iso-Valeraldehyde 0.5 2.8 8.7 0.5 0.5 0.5 <0.001
Valeraldehyde 0.6 3.7 8.9 0.5 0.5 0.5 <0.001
Tolualdehyde 1.0 1.0 34 1.0 1.0 1.0 0.005
Hexaldehyde 4.8 9.5 196 0.5 0.5 33 <0.001
2,5-Dimethylaldehyde 0.5 0.5 0.5 0.5 0.5 0.5 <0.001
n-Hexane 0.5 0.5 0.5 0.5 0.5 2.1 <0.001
2,4-Dimethylpentane 0.5 0.5 0.5 0.5 0.5 0.5 0.001
n-Heptane 0.5 0.5 2.5 0.5 1.2 23 0.493
n-Octane 0.5 0.5 29 0.5 1.3 3.1 0.078
n-Nonane 0.5 0.5 5.1 0.5 1.5 54 0.003
n-Decane 0.5 0.5 3.6 1.4 5.1 15.6 <0.001
n-Undecane 0.5 0.5 2.1 1.9 4.3 124  <0.001
Benzene 0.5 1.1 2.3 1.1 1.6 23 0.020
Toluene 8.0 11.8 20.8 7.6 10.9 18.0 0.003
Ethylbenzene 1.5 2.7 4.6 1.9 33 57 0.003
Xylene 2.9 5.8 1.7 28 5.7 10.9  0.623
Styrene 0.5 0.5 0.5 0.5 0.5 2.0 <0.001
Trimethylbenzene 1.5 2.6 6.0 2.3 3.6 8.4 <0.001
a-Pinene 2.5 7.4 273 2.6 8.2 199  0.039
Limonene 3.8 8.7 18.6 3.7 9.3 19.5  0.490
Chloroform 0.5 0.5 0.5 0.5 0.5 1.5 <0.001
1,2-Dichloroethane 0.5 0.5 0.5 0.5 0.5 0.5 0.013
1,1,1-Trichloroethane 0.5 0.5 0.5 0.5 0.5 0.5 0.286
Carbontetrachloride 0.5 0.5 0.5 0.5 0.5 0.5 0.345
1,2-Dichloropropane 0.5 0.5 0.5 0.5 0.5 0.5 0.317
Chlorodibromomethane 0.5 0.5 0.5 0.5 0.5 1.2 <0.001
Trichloroethylene 0.5 0.5 0.5 0.5 0.5 0.5 0.123
Tetrachloroethylene 0.5 0.5 0.5 0.5 0.5 0.5 0.147
p-Dichlorobenzene 0.5 1.7 149 1.0 3.2 13.8  0.071
Ethyl acetate 0.5 0.5 5.3 3.1 5.7 13.9  <0.001
Butyl acetate 1.1 2.6 53 1.5 29 53 0.208
2-Butanone 0.5 0.5 1.3 1.2 2.1 3.8 <0.001
2-Pentanone 0.5 0.5 1.3 0.5 0.5 1.6 0.026
n-Butanol 0.5 0.5 0.5 0.5 0.5 0.5 0.042
TVOC 66.8 103.0 197.0 72.7 1328 219.8 0.001

Units: ug/m3 ; TVOC = total volatile organic compounds. *Wilcoxon test
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FAFZBREH ARG E (RELSE - AREHEAREETRERL
SHEMREREE

=3 THH - Fect) L TR - BIERE KRBT LRBOKPLFMEREOELE ® (n=_868)

Newly diseased or Ongoing Recovered or Symptom-free
25% __ Median _75% 25% __ Median 75%  p’
Formaldehyde -22.5 -5.6 9.7 -18.0 -6.5 7.3 0.938
Acetaldehyde -17.7 -4.9 1.5 -15.0 -6.5 2.8 0.786
Acetone -36.1 -5.5 5.6 -26.2 -11.5 2.2 0.694
Acrolein 0.0 0.0 0.0 0.0 0.0 0.0 0.847
Propionaldehyde -12.7 -6.4 -3.1 -134 -6.8 -3.7 0.401
Crotonaldehyde -1.7 -2.0 1.9 -7.1 0.0 14 0.559
n-Butyraldehyde -6.3 -2.8 -0.6 -54 -1.6 0.0 0.057
Benzaldehyde -11.6 -4.6 -0.6 -10.0 -3.1 0.0 0.364
iso-Valeraldehyde -9.3 -2.4 0.0 -8.1 -0.9 0.0 0.272
Valeraldehyde -8.3 -4.3 -0.9 -8.9 -2.9 0.0 0.504
Tolualdehyde -23 0.0 0.0 -1.9 0.0 0.0 0.085
Hexaldehyde -22.3 -8.7 -3.0 -17.5 -1.7 -3.3 0.142
2,5-Dimethylaldehyde 0.0 0.0 0.0 0.0 0.0 0.0 0.965
n-Hexane 0.0 0.0 1.5 0.0 0.0 1.2 0.930
2,4-Dimethylpentane 0.0 0.0 0.0 0.0 0.0 0.0 0.712
n-Heptane -0.6 0.0 1.2 -0.7 0.0 0.9 0.350
n-Octane -1.4 0.0 1.2 0.0 0.0 1.0 0.321
n-Nonane 0.0 0.0 2.3 0.0 0.0 1.5 0.276
n-Decane 0.1 3.9 14.4 0.0 2.9 10.0 0.041
n-Undecane 1.0 7.9 12.7 0.0 2.2 10.0 0.003
Benzene -1.6 0.2 1.3 -0.8 0.4 1.2 0.295
Toluene 9.3 -2.2 3.1 -1.6 -1.5 35 0.373
Ethylbenzene 2.1 -0.2 1.9 -1.0 0.6 2.0 0.036
Xylene -4.3 -1.4 2.1 -2.8 -0.2 2.8 0.048
Styrene 0.0 0.0 3.6 0.0 0.0 1.1 0.000
Trimethylbenzene 0.0 1.6 5.4 -0.1 0.8 2.8 0.043
a-Pinene -8.9 -0.5 42 -1.5 -0.2 23 0.924
Limonene -9.8 -0.4 5.0 -6.1 0.4 83 0.032
Chloroform 0.0 0.6 1.2 0.0 0.0 0.9 0.037
1,2-Dichloroethane 0.0 0.0 0.0 0.0 0.0 0.0 0.192
1,1,1-Trichloroethane 0.0 0.0 0.0 0.0 0.0 0.0 0.362
Carbontetrachloride 0.0 0.0 0.0 0.0 0.0 0.0 0.411
1,2-Dichloropropane 0.0 0.0 0.0 0.0 0.0 0.0 0.236
Chlorodibromomethane 0.0 0.0 1.0 0.0 0.0 0.0 0.000
Trichloroethylene 0.0 0.0 0.0 0.0 0.0 0.0 0.711
Tetrachloroethylene 0.0 0.0 0.0 0.0 0.0 0.0 0.383
p-Dichlorobenzene -1.4 0.1 1.6 -1.2 0.0 2.7 0.690
Ethyl acetate 0.0 42 103 0.0 39 9.5 0.078
Butyl acetate -2.8 -0.1 1.9 -1.4 0.3 1.6 0.031
2-Butanone 0.0 1.2 28 0.0 1.1 2.6 0.121
2-Pentanone -0.5 0.0 0.1 0.0 0.0 04 0.122
n-Butanol 0.0 0.0 0.0 0.0 0.0 0.0 0.925
TVOC -38.0 6.0 104.3 -26.5 20.1 78.5 0.519

Units: pg/m’; TVOC = total volatile organic compounds. “Changes were determined by subtracting the
concentrations in 2004 from those in 2005. "Mann-Whitney test.
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