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& L TiE, MMO40ONA DOEMZEHBE 3
r B ORIEER, REER, —RERE ER
L7z, ¥7-. BB ® non-invasive break-up
time (NIBUT).
time (SBUT). nasal patency (acoustic

self-reported break- up

rhinometry), eosinophil cationic protein
(ECP). myeloperoxidase (MPO), lysozyme
and albumin DR, BOREAERDOFEIRR &
U7 b —0$EiE L LTI FRIGE & IgE#T
EBRPE Sz, ENREERE U TER,
FEXHZEE, CO2 JEEE, PMio ENHIEINT
VW % , ‘"problem building" & "control
building" D4 2 HOREE D SBS, /A A~
—H—. ENREERE OFEIZOWVT,
problem building (3B D SBS D —RAER
ERERERD Y A7 % BT 503, =R, FEkt
TBEE, COz B, PMio ED0ENEREZERIC
BT EOETRD LTV, —FH T,
KR OEREL L OB EN =V & NIBUT
& SBUT @ EH 03588 5TV A (Bakke et
al., 2008),

7o, PEORKIFE L~V B3 E v D
FROFEENBICLZHERERH T
(Zhang et al., 2014; Zhang et al., 2011a;
Zhang et al., 2011b), M [d. FE b &R
G & LTchgE) THRD,

c. EEIZRBITAHE
OEEEE

ELHEELFTDEAD SBS 2538 L L=
WHRERSIRT, AV=—T o, Abvo
TV LDOELSEE 609 HH, 14285 BFOEE%
XL LIS 3R 5, SBSD U AV E
KE L THEABYER L OMEERM(Engvall
et al., 2000), EFEDF 7 A(Engvall et
al., 200D B L OBMRLEFERE. [EMKE
(Engvall et al., 2003)03&aEF S 41, XG4T
WY 18 LA LT, 1931~1960 T T
bNIEAEEN 25%EHHEL . RNT
1976~1984 4E % 24%, 1961 ~1975 423 19%,
1930 4ELIRTAS 17%. 1985~1990 4E2% 15%
EEEN 70 FiL < OHBHEWEAEEIC
B4 2#3ETh o7z, SBS IX MMO40ONA O
Weekly SBS 3 X U Building-related SBS &

LCESR SN, IRER 4%, SR 6%, MEiE
K 5%, EBER 4% Th -7z, SBS DR,
8. W& EE. —BEROWThIZBWTY
THEOFIEROGFRELS . ZHETHDHZ &,
T hE—%2FTHZ LN SBS OU RJERE
ThHD I EPHEINTWz(Engvall et al,,
2000), F/z, FEOFRICEL T, ¥
TERAWEH D Z LD SBS DR, & M S,
—IERDOETOERD Y A7 & EiFiz
(Engvall et al., 2000), K NIERLEZD
SBSIERD IV A7 2T F5Z &, —FFTHESH
BEEROH A h—T7 DA SBS ROV
A7 & BB 2 EBRHE STz (Engvall
et al., 2003),

QO—F&TERE
—FETER L ZDEAD SBS Zxtgl
L7zitot e 4 1 d, EiT, SEERDHR
HIET LW —F & TE BRI LIZAFEN 10 17
T, WINbBERTITONTMETH o7
(Kanazawa et al., 2010a; Kanazawa et al.,
2010b; Kishi et al., 2009; Saijo et al., 2011;
Saijo et al.,, 2004; Takeda et al.,, 2009;
Takigawa et al., 2010; Wang et al., 2007),
MMO40EA FAEZEIZ LV, BEEHE D
Building-related SBS BEZEINTEY .
SBS DAEMERIL, AREIR 3.4%. SEIR 7.8%.
MEREIR 6.9%. BLFEAEIR 4.1%., —fRIER 2.0%
T, INHDOWTNHDIEREF T HEIL
14.2% T - 7= (Saijo et al., 2011), U A7 HE
He L TEADERFHEBEFEILED
(VOC: Volatile Organic Compound) <7
N7 e ME EEE, EE B3R VOC DIRE,
BIXUONTRFR NDE =T VAT DR
ESEREOF TR ADHFE - ORBESRE
S, INOOERRENFE NI &, £F
VTRAWHDHZ EHRR, &, ME —RER
DNFTNND SBS DU R % EIFHZ &M
W5 XN TV = (Saijo et al.,, 2011; Saijo et
al., 2004; Takeda et al., 2009; Takigawa et
al., 2010), F/EDEMSCPNEEMZ DERHF
WZEER S D EERMEF#(LEY (SVOC)
DENKFE XA NFOT ZNEBET AT VIR
REBIOCY VBN = X7 VEERE L OB
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BiZoWwTHRHeIN, X MFO
Di(2-ethylhexyl)phthalate 35 & O Tributyl
phosphate JEEEREZ &3 SBS OHEIEAE
KOV AT % ETFTHZERFEINTVDS
(Kanazawa et al., 2010b), £7=. {&E DR
FVOCIRE L EEEZEDOR T VOCEE N
EFEh, hrzr, oF Ly, prPrun
NUB AR TRFIRE & RHFRE & DR
WZBRWIEDEBIN O bil, MERELITE
2B IEBEREICRBVN TS ZhbORFIRE
DENDOBEBEIELRD VI T L E2REL
TW5(Wang et al., 2007), 7. ENER
DHIRHY, HERAR, BHEOSIE, D
ERMOEGEDEREEDT A 7 AZ A NVH
SBS fERD Y X7 ERER L 72D Z L AHRE S
TV /= (Nakayama and Morimoto, 2007),

d FEbLEREL LR
F EH DSBSIZE T 2T OV TREITR
T, FRXGRE SNTZBWIZEEOM, FRO
HESYHHERE TH -7 (L et al., 2015; Wang et
al.,, 2012; Wang et al., 2013; Zhang et al.,
2011b), FRUZHIT DR DOSBSIZOVWTIE,
ETKRBRLVANABESENBHTO L DT
& 5 Taiyuan™i O PR IO DFE R RTRIZ L
TR EDH D, BERLENDSO2, NO2,
COARERRERE, #A MO =T LY
RV R XUy, BZAH Y, fungal DNA
DRETOI. BEOSOMRERE T &A%
SBSDAERE, K&, —fRIERD Y 27 NO2iR
EREWT & BSBSOREEIERD Y R 7 &7
DT ENRHEINTEY, NOATHOWTITHE
ZHEND Z E TEDERPEET D Z L1 #H
HFINTWD, —F, COARE, HEXNTE.,
KB E A BV & SBSOREER L R D
VA7 HETTBENIRENRD D, i,
KEGFR LSV OENHIE CTH H7-8, BRI
LUVARDOEEDEREN~TVIAEND T
D, WZ, MREOKT, 77205, COURE
BENZ ENSBSHO Y 27 2 FIFBfERE R
ST DIELERIN TS  (Zhang et al.,
2011b),
M U< FETHHE R ZMHRICERE KD
BREROTIFETZ & EEDSBSE DR

ERRE S, mEERCBBRER DU < I2E
ATNDZ ENBSBSOE, i, —RIERD
WTNNDY RT % EIFTA5Z EBBEINT
WA (L et al., 2015),

FE O SHEE ~E O 285 5 65% D JE DSBS
AR & B EBREICOW T OREEIFZ Tt A1
M= Z DBERLDE ST B NEM R
DT LAX—, BOTULAX— BINI5E
BIRDSBSOREE, FEONTNNDERD Y
RTBRERDZEPHRE I TV S (Wang
et al., 2012),

(2) JEFIXIRAFF

SEFI% FRAFFEIZ DV TER 6 1279, WHO
DEFICL D BWTEhiz SBS B 188 4 &
Z OXTEREE 401 4 D1l Neuropathy target
esterase NTENZ & 57 5B+ 2 A D44
DFEZ L LT SE B F5E 23 5, SBS £
FHixar e — LB L THERIC NTE
237 <, Only one SNP, PNPLAG EfxT D
21 Bo%1 rs480208 7 SNP 721} 4% SBS BEEE
Ly b= NVETRROTHTBRD LI,
S BIZ,AA genotype ZH T 53 1 rs480208
® NTE {EEOHEBEITRD bz Z L BHE
ENnTwv5Matsuzaka et al., 2014),

(3) A& o—&— M5

i & =2 =3 — MIFZEIZ OV TR 7 1R
o BARDHIZFETIE, EEOHERIET L\ —
FREEZGIZ, N—RAT7A4 VEFZOREDE
HNOKHFT7TLT e FEBLIOVOC ., EH
FREBIOF A N =T VAT REZH
E L EEED SBS L OBFEEZRFT LTV D,
N—RAT7A VLR TO LFERDT VT
E MEREIXFRIETLTW, —F. f§
BAGERAL K BERB T 0N e S U ETIIERIC
BENERL.EHIZINGIXSBSREY 2
7 & 7B LA STV B (Takigawa et
al.,, 2012), ¥7/=, Z7uafiL A, RUEL,
¥, Aspergillus 1Z, BEMETLTHB&
BEERED SBS DU RT LD LK
EEN TV 5 (Takigawa et al., 2009),

—%. FETIE., RRIBELSARELE
WERT D 12T D Taiyuan HTOFER 10
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BIZBW T ZED SBS fER & HESLBRA D
S02. NOz. COz BESCEERE, ¥ A b
FOX=TLNVFoR RhFxFv v B 7
NIy, fungal DNA %% 2 4ERIEH LTV
Do N—RT A VEEOHED SO2. NOq,
CO2BFE L 2B DT + u—T v 7B D SBS
FOREIIINT G BEEITERD biviedo
7223(Zhang et al., 2011b), # A hHOT 2 R
hETv, B TV VREREOEDNED
EVMNEE SBS O—MRIEIRIS K USKEREEIR D
FHRBEDY A7 ETHRED O, EROE
fig & OBEE NI O b A7z (Zhang et al,
2011a) Z EBRWEINTND, Fiz, N—2R
TAVEOEHEND PMwo BREWZ &5
SBS D&, R, —RIEROFHIIED Y
A% BB 2 ERHE STV 5 (Zhang
et al., 2014),

ARG z—T v, VI IHICEIT S the
Uppsala part of the European Community
Respiratory Health Survey (ECRHS) D%t
S8 20-44 B DOER 3600 & DF L EES
2520 400 AT o0 SN, BEST 7 4
ADENRE L SBS AL TR—RXT 1
FAEDN 1992 £ (n=562) 12, TDT 12—
T v 7H 10 D 2002 £ (n=452) 1ZTH
Nize, N—=AT7 A4 UEEE T4+ —T v T HIT
BEBIUOA 7 4 AORNEEER L LTE
B WMRVAT L, Xy b, FUTRRAET
B 2EE, £/, TUAF—ES Y A
? SBS BT AHEENENENFAEZIZL
DINEEINTWD, . TLAX—ERIE
DA F<—Hh—& LTHIF# IgE, KR
IgE. CRP, IL-6 OHEIFECHHEIERE b~—
ATAvETrua—T v I THENREREN
TV 5(Sahlberg et al., 2012; Zhang et al.,
2012), FEEOENEREER L{EEED SBS
FRERDOE(LIZOWTIE, 10 [T SBS @
FERERER DA ERITIRD LTS, K8,
—fREERITIZE LR e o Te, Fio, 7418
—7 v THAR R ORE, KE. —ER O
HBERIIZTNEN 12.7%. 6.8%. 8.5%
Tholr, R=RATAVEDFE LV TRARLH
EORE, LETHDHZ L, T UAX—ER
HBHZE, RET—I—PENI &, 741

—7 v THBFICERNOBREEZ T Z L0
IZ SBS DFEREIERDFHFIED U X 7 BER
LB ENHE Z LTV 5 (Sahlberg et
al, 2012), £/, A7 A AL LVOENREE
K & 9718 > SBS FREEDOELIZOVTIE,
10 £ THEIE O SBS D&, KhiE, —i%
JEROEERDIE T, A7 4 ALAOF T
RADHEPRD DN, T TRARLHIE

DFBE N SBS DRSS L OVERFF. &
BRSO & OBTEAFED v, SBS
13 TR AL X B ORERER L OMLFE
W OFRADN SBS BIEICEHE L TNWAZ &
DR E TV 5 (Zhang et al., 2012),

O, AT =—F D 3 HEHD 20-65
BAESRICBEDENRE L SBS L DOBFE
IZDOUWNWT 1989 FEDR—R T 1 L FHZE & 1997
FOT7H+u—7T v TREMTONLTND, N
— AT VRAEPD SEBDAT = —FT D
FEOENEREIL, BENOKENLST EDZ
B OF VTR AOHER L OBUEE O
RO LN, —H, N—RATA UEETO
L BLOT7xro—7 v 7HEFICEN
DA LT-EIT SBS RIS L-E
A% L BER LOERNOBEN SBS D3
EDERELRDZIENVFBENLTWVDS
(Sahlberg et al., 2009),

FUw— I ERBE AT AL EES
WZHH X7z 18-59 I DR IZ 2001 FF &
ZD 1FEHD 2002 FITA T 4 ALNVDEN
BBEL X b LR LEEEICET B ERIEHER
EEINTNDH ERNREL LTER. RV,
ETS, #j&, &%, MR EDEE, SBSIiT
BE4EMOR, 8. Mk Bk, . &
HFREEOREIRDS, FEBER & —MRIAERIC 538
ERINENTENN—AF5A VIROFREL .
Txn—7 v TREROFHRRBIE, FERO
BRI OV TREIDM TN TN B, FEEER
IZOWT, BEDY A7 I3ER, ©ETHD
DIZH L. BEDO U R TR, R B
ThHY., £, EROFFRIIENOZERNE
WZERY RT Lo Tz, E—RIER
WIZHOWTHE, BIEDY AT 13b v & LIEER
CHLRE FIED Y AT, EROFRRIC
DV TIHWTNOERNREZERS U X 7 ERE
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LRDH BT, SBS OFIE & RIE & ORITIX
—E L=ERIFRD bied- 7z (Brauer et
al., 2006).

BRVATLARIEOH DA T 4 AE VA~
DEEND 6 » AZIZHEFE D SBS HIEEH
BERID 40-50%K T L7z X DA 7 4 X
EZRBWT, BEIE 3 FRERD SBS &
FERR, ENIRE, BE., CORENPHERF 2K
S L7ZAFZE N H % (Bourbeau et al., 1997)
(Bourbeau et al., 1996), “X—Z 7 A L EFL 3
FROT+u—7 v TRECBNTHEED
AR, & -0, FRIRER, BB, R, EY. £
PR Z DUV THRE TD weekly symptoms
23 8BS & LTER STV, 3EHZR DI E
D SBS BREFIL, FFREFER LI ORER T
BFRICHEFROKTIMREFLTIBY ., ENE
B, 1B, COEEBHERD L I3 23R
D HN R OEEMEN B I N TN S,

@ JSrABrR

AR DONWTR IR, AV =—F
DR KFEDRE 355 4 5B Lz
AFETIE, 2 P a— ¥ —B0OBSELE
BRRLERRBICHELEHEEIC—EER
ETEAZEI AT, BEAOEIR, HERHE
E. RNV LT T E R, COz, NO2, OsiRE.
PMio E0RERIENTONT-, FAITHEHE
ICW e 1 R DRER % T BefED X & — T
T L, KRR L OFERREINTVD,
R, &, WE FPRER. BUE. EHOERIEE
BED CO: HmEBEELFEREENEDLN
722 LB E X TV B Norback and
Nordstrom, 2008),

QWb HLEYHRBECET 5RO
Bim
(D) {LFHHEATRRR
{EZEWEBBUE DIEIR & LFWEIRE & D

KRBERZBRETT 5 BRI TEME S LD T,

Z DR EBMRER I —BRGN 1D BHZE L
ENTVWBDI IZTEERE INVT T4
L] TEIY DI 7o EF R TH D, ZhE
Tz, (WFHEOARRERE FHE L -k
KETIHRE. FAYTLIR, BANDIX4R

WEINTWA,

&% b1 < 1%, Staudenmayer (2 L 2 KED
BFEFE 2 1993 FElcHmEENTW 3
(Staudenmayer et al., 1993) , Bornschein
WZED RAY O FRIIHEHRELT A M 2T
ZRLBRBOERIML N2V _EHER
1% TARRRER M THi 7~ (Bornschein et al.,
2008), {LEWHEBBUEEFZ D7 —X 20
4 LALFEYERBUED 2\ WVERE RV b
—/V 17 NI B2 &b W E AT &
EERWVWERDOEF %7 X LICRE S
Too MEFE7ZIL03ED 10%LL EDEAL,
¥%., KRR, HD5VIHEROEMAIR LN
TEHBRIEH Y LEE LT ALFEWEIE
BLIEBEORIS LILEMBEIEESIET
WRWDIZA LTSRS LIt 2 A 7
—R Loy har— ORI EL EITR
biehol, B, BFENITIMbFmE R
#& & BEOGTIZEEIT R < | mEkiEs
{LEHERBICLDZ EIEHHATE 2o
7o 2B, RMBFEITLEN—RT A VKK
MREIC L A& LR2WEEEE Structured
Clinical Interview for DSM-4(SCID) #*#%
I, r—RIeE. KBS, HEREM
EERLEER L 1 DU LOEHERDD
Wriciz Lz,

AATIE, BEOAPBEOFENMD X
NRVWHEERIEOIET A T, 3 DD
ERREINTWD, LBERRXFEOERLOHRE
LB e, [LFEYERBUELZF 2 5BE 38
ZERBLE L EMADS ) —b— A28
T 40 ppb. 8ppb DFE/LLT AT E K, BX
WFF—RELTHENLVLAT VT REE
F2V (Oppm) IEE I EL2FHRABREE
MEL7Z(EHE D 2002), 7TE&NBFVLT VT B
RO LTeds, oD 31 A IdRS L7
WrETR T 7RI L2 &
b, BNVLT T b RIgE & HERE OERTE
FEIIBR T, WE OMNCBEEII R o7, [F
BRIZ, B EIRBROER BIZohE T
51 & DEREIZONBEI[E, VLT AT E R
FX M L BATRBEIT o2 (E
A5 2009), EEIZATRRERZ M L7 40
DL, BHERIL 18472 o720, 1141%
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FERBFRENP, £ 11 LITEEOATR
DIEE DRNER B H 272 DIt f] & S
iz, Mx T, 11 AITEERIETATR
B i U BN 44 BN TR TE T,
E Bz, B RO T H bk Lz &
FTLTHERNALLTATE RaE, 10 412 h L
T % WEBRE DRI E DRENEM b
W CIREXEZ(FH D 2012), LaL,
BRAER, —AXRAE IR, PRIRIRAIAY A
FBEIZRBWT, O RBREICL 2B ER
Dighotz, Dz &b, RNADWTIU
DOHFFEIZR VT H BE OEREIMLFYE
WCESRWTHELTWAZ EERL T
Do

(@) REMFEWEICKT 5 BEREZE (8
frF28) L DBfR

(LB BT 2 B IR R RS I B
DT TRH-7 (R, HitAREE
EFRWTEEWE~DRIGREWEEZ T
F—Rbay ha—EOT, LFEWER
EORFNCEET HRKRRELT

(CYP2D6, NAT1, NAT2, PON1, PONZ2,
GSTTI1, GSTPI, GSTM1 74 &) i{Z2u\ T,
TS A SNPs OARHEE & B L=/
XA B FRBEEN TS, 2D 5 5 3 #R(Cui
et al., 2013; McKeown-Eyssen et al., 2004;
Schnakenberg et al., 2007) TiX, SOD2,
CYP2D6, NAT2. GSTMI1, SGTTI DER
DHACEERENRHD (p<0.05) LI
7208, B OB FR 72 LB E 24T - TV
BICb bbb, LEIB TIISLAR P
EOMEXEINTE LT, BROBKMTIX
HLEZOND,

BT D Cui b OHAETIE SOD2 (R —s3—
TF Y RF 4 A LF—F) OFEEREWE %
H oL QEESI mEREICRD ) X7 3EW
L% LTV A(Cui et al., 2013), SOD2 @
FEHEREWEBBEA ML AZELRLTL, Z
ML F I E~DBBE L BER L T DA
BEME TR L TWVD EEE LITRITND,
LL, ZOFETIEr —ADEIT 11 A&
B72< . QEESI &R & O&—RtBERITER
DT, VT NF A IHRE

v Fujimori <° Berg @i Tk, 7 —X &
a v b=V OBIETF LRI OEE ST
ENRONT, EFE OIMEFEYERBUEICR
I AEETFORENIT NS VO TRV
FERROT T B (Berg et al., 2010; Fujimori
et al., 2012),

—F. (EFYERBIEEZ R D BT B
AR B OSHEEN (42~100%) & @&
Z &R X T 5 (Black et al., 2000;
EHB, 2015), FEEE, [olESE, FE
FRHEMEETH D720, VWb H{LFWER
BUEDFRIEITIL, REER, FrloOBEERH
A NV ADOBEENRRBREND L OLFEFED
BS503R LTV 5 (Skovbjerg et al.,
2015; Skovbjerg et al., 2012b), 7= & Z i,
CYP2D6 i3EMRFBWR DRIEFTHD &
BT, MREEME THDLE ) T IRE
o b= RECHEEST 5, Ll BGR
B0 X5 72 i py iR E 0L E R EE D
HETHIDEIRE/TIER b=
VREEDLDIEENTDHZ ETETR
Ve b L IS DBEFEENMEEMER
BUEIZBIR L TV BRI AEEHE LD b
Tr L ABMPNARZEYE O WEDE (£
)Xo TRZIAEWVWIFALTREEINS
(McKeown-Eyssen et al., 2004), Binkley &
DORFFETIE, L FEMEBRBUEZHF 2 DEE T
X CCK-BZAEKT LT 2FOFE N b
B ED BEBILSVO LV I RERIED
7~ (Binkley et al., 2001), CCK-B iZ/3= v
7 IEMERE & ORENHE STV DHERLRT
T AL EIRBUE DT 2 DFERD 5 5B | [~
Z) BRIEEITERE LT, N=y 7 EE
R EOERE (RRERTHR) LBEERH
DOTEFRVWNEEELITBELTVD
(Binkley et al., 2001), L2>L. EFE, =D
WHEEh r—A, ar ba— b b RE
11 A&7l EE DIMLF Y EREUE~
DEETFOEEIIDVRNO TRV L
i T3 (Binkley et al., 2001), Z D X
I IBEZ TCORNAOBTE T EWE R
BUE % BB CTHAT 2DEEE LW
KL TH D,
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(3) LM EFRBIE~DT T

INETIZ, (LFEMERBUEOEREFIC
FT 72 ABREEDS 4 fRgEShTnsd (&
10), IBET »~—7 ® Hauge HiX, <AV
R NVRAGBEEE EFIEN S, [ROX1 R
MEEoy ho—/b) ICEBEE B2 DB
BIZ X D16 (WAFR) Z2HELTVD
(Hauge et al., 2015; Skovbjerg et al., 2012a),
Z O TIE 69 AD(LEYERBIERE %
2 BEZEIIT, ST ABRICIE 2 D~ 1
R NVRAREFES SEBEML, 2> b
o— VB FNE TOEFEEZMELZOL 1
EHETEREIT o, ZORE, v~/ F
TV F ARBERRIEIC X BIERA~ OB RIER
WL DHAEMEEICT 20FTEONEY
ATLTZR, TRB&N) <2 [RIE ] 1o L CIEAT
&, SOWEERALIE, 2FED, <A
¥ R VR ARBARIEIC K o TRIC 32
REENZT, FRADOHEHER LSS
T LITERETH D LAGEE TIEE A LN T
W3,

iz, IS HEE DIE, EERIL n XA
—N—HER L LTT YT N AR R
T 4 [EEH U7 (Araki et al., 2012), =k
o — VBRI LB OAE T M LTz, T el
T E b FEEIRBUEIR B~ DR RIT 220
ST, BHNRKS OWEBICITDENH-
oo EBIZ, L D{LEYEIRBIEEE IE
KOBRNWERELE LTHBITH00 5T,
TuvkI E—THWAREHIIFTFR SN,
T, BHEARARERREFY THD LW
HEEMMEE L TW 2D TIZ RV EEZD
b,

o, T X MMELEERBRE LT, BT
o UERERAT L— (RHRITAEEEEK) &
30 HR® G- Lz Z A, MCS BEDIRER
RIZH L TERMTHoTZEWVWIHRERDH D
(Alessandrini et al., 2013),

D. ¥
OV INURERERE - VI ENT 4T
FERFEIC BT 2B FH A

A7 4 AT D SBS IZET A5
TiE, BEOZEHZE. VDT 25 SBS OFE

DYV AZERERDZERFEIN TV,

A N LA, FIBEOMZ TIIEE LA
M Rw—H—DREBITON, A VAR
CRARERG Y R L2252 LBHEINR
TWe, E£72, FERIZOVWTIE, BX%Z 100
EFNCETHNTZRERHFEORTIFR L
IV DEVHIRIZ 31T B FRIZBN T, £ DR
BRREERRITITONIH RS D DH T,
PEBESRIET LWVERIC BT BP9 0—IRERIE T
Sy RE= S SN O a5 51 o A A Rl

SRITEY BRI LT VRETOFRICE
WTOBRFDRHBETHD EEZ DD,

—RERICBIT DR TIL, BEEE. —
Fir QICERNICF VTR ARHDLZ L, B
BB EOHEM., 747 kB FESL VOC
HEEOFWEN Y A7 % B, — 5T, #
WK O SBS fERE T3 Z & 2B3#H
HEXNTRY, BHOEEICLD ) A7 ER
ICIEERR NPTz, BEITH A DPER
LI — PR EROFERE ZXRICER L
72D SBS HIERIZ AV = —TF v DES
FEFEDOEEE O Building-related SBS OF
FER (RIAEIR 4%, BIEIR 6%, MHER 5%.
RIBIER 4%) L REEOHEELE TH o,

T &% DOSBSIZEET A58 Tid, FEDORK
BRIV BESEWETICBWTEE, FK
DHBLUNHEE DEN/DS02, NOz, COE
B, £, BEEBROFEICELZ ERRED
SBSD Y R L7pd 2 & BHREIN TN,
U TRAFIVATEREZ R >TWRNPo
7o TEUSNDOFE S DOSBSIZEET 3837
<, BBIT—BIBELEL_VIZBITAFELD
SBSIZEAZ Y THMESLETH D,

B & 2 —3F— MR TIE, X=X T 1
Bl 7 an—7 v 7RET, ENO VOC R
CO:EDLEHERE. EEE. ~"TRAX A
NRFX =T VAT VREORIE, £, H
¥ IgE, %52/ IgE. CRP. IL-6 ORIESCH
BEEENHIE STV BEIZE W ZEARN VOC
B, O4Y, EFEREIXMETLTHAR, &
TLTHARE SBS DY R LB ENH
EENTRY, 4B LEERENRETEN
EETHD, —HT. FAMFOZ U F ¥
VBT NH RENEVIZE SBS FIED
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UR7DIRTFRRD BN EICB LT,
REBRZHOMANZ L R DHFENME L
INTWB, £z, IFEAEDTFu—T v
A T SBS AIERDBAD  BENO X TR
A DYE, BEE DA ERRD IV TV,
A% DENEREL LOBE~DOBELEAEE >
TRERTH B FREENRE Z DILD,

IEAIFZEL, BRICBE T A% 1 iRb -
TEDHTHHHR, |KEOETIZED CO:
BEBIOEED LN SBS 00U X7 ERF
LB T EWIREN, WROEEMENP R S
T3,

1990 4ERLIE, 75 b R, VOC i
ERH TR AEOENREDCEMNIZLS
SBS ~DEERHA LN E Y | LFEWEICEE
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T 399\ workers
from 14 SBS O 9 ek ORs for ocular (1.27, 1.11 to 1.46), nasal (1.17, 1.06 to 1.29),
Jaakkola 1995 | Finland cross-secti meqhamcally at least weekly, Ventilaiton rate skin symptoms (1..18_, 1.05 to 1.32), 'and Iethargy (1.09., 1:00 to
onal ventilated 1.19) increased significantly by a unit decrease in ventilation from
work related
office 25 to 0 I/s per person.
buildings
2678 SBS 0 9 FEIK Worlf w:ﬂ'; sdelf-copying pr?per waslsignciiﬂcsntly related to weekly
et ! . AiE" ) . work-related eye, nasopharyngeal, and skin symptoms,
Jaakkola 1999 | Finland g';);s sect va%:;ers in 41 at least weekly, g&ﬂce“:gwpment and headache and lethargy, as well as to the occurrence of
buildings work related PP wheezing, cough, mucus production, sinusitis, and acute
9 bronchitis.
SBS M 9 fiEfk o
cross-secti 399 workers at least weekly, z:i?fgi&\]/\t/‘)ogntg%?her The ORs for ocular, nasal, skin symptoms, and lethargy
Jaakkola 1995 | Finland onal from 14 office | work buildin increased significantly by a unit decrease in ventilation from 25 to
buildings related:(previous characstgeristics 0 I/s per person.
year)
carbonless copy « All three exposures were related to a significantly increased risk
. . f general symptoms.
, MBORFEE ! paper (CCP), paper | ° ,
. cross-secti | 342 office . ' + A dose-response relations was observed between the number
Jaakkola 2007 | Finland onal workers BI{BS-related DEIE dﬁi’oigdifel:,?:i;rom of exposures and occurrence of headache. The risk of tonsillitis
P b and sinus infections also increased with increasing number of
printers (FPP)
exposures.
Personnel of
air conditioned
building B T Air-conditioning Air-conditioning was associated with an increased prevalence of
Teculescu 1998 | France cross-secti | (n=425), and =8, ;‘2 al Air temperature and | symptoms (odds ratios-OR-between 1.54 and 2.84).
ulesc onal of a naturally 7~ BUrg N humidity, bacterial A significant increase in sickness absence was also found
. (1990) o . R "
ventilated and fungal densities | among subjects working in air-conditioned offices.
building
(n=351) .
Both ETS exposure and extensive amounts of overtime work
cross-secti contribute to the development of SBS symptoms and that the
Mizoue 2001 | Japan onal 1281 workers | MMO40EA working conditions association between overtime and SBS can be explained

substantially by the work environment and personal lifestyle
correlated with overtime.
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Mizoue 2004 | Japan cross-secti 116 workers MMO40EA 4 seasons Symptoms m‘the mucous membrgne and skin increased
onal considerably in the winter and spring.
cnnti + The OR for SBS was significantly2.5 times higher for men
Kubo 2006 | Japan cross-secti | 1881 office MMO40EA VDT work engaged in VDT work for 4 or more hours a day compared with
onal workers . S L
less than 1 hour a day, showing a significant trend association.
United States SBS was associated VYlth mu_ltlple factors, mgludlng work
. ; . environment, Indoor Air Quality, and occupational stress.
. Environmental Office indoor quality . . -
cross-secti | 3335 . Improving the physical office environment appears to be
Azuma 2014 | Japan Protection Agency | and . .
onal employees (USEPA) Occupational Stress important for the health of employees, and it may be best
Questionnaire P achieved by providing appropriate air-condi- tioning and a clean
and uncrowded workspace.
16 on specific Women reported symptoms more frequently than men.
symptoms floor surface . . . :
: : S Employees with allergy had a 1.8-2.5 times risk of reporting a
. | 3562 The Swedish materials, ventilation, : - .
cross-secti . . . high score for general, skin, or mucosal symptoms. The risk of a
Skyberg 2003 | Norway employees in | Indoor Air cleaning procedures, . . . . )
onal D . . . . high symptom score increased with VDU work time. Passive
32 buildings Questionnaire heating and cooling. S . .
. smoking and psychosocial load were also relatively strong
< | (Stenberg et al., individual factors dict f
1993) predictors of symptoms.
16 different SBS
532 general symptoms, used in
. . - demand-control-supp .
cross-secti | population earlier Female gender, low age, asthma, atopy and psychosocial work
Runeson 2006 | Sweden onal aged investigations gét(ggs)’ personal environment are associated with SBS.
20-65yrs. (Norbéck and
Edling 1991).
143 office P
Jun 2014 | Taiwan cross-secti | workers (220 \s/\t/;cd)aar?im #:8BS (BézHggx deoxvaua The risks for SBS syndromes were related with euroendocrine
9 onal yrs.)in 21 : . yaroxy ¥8 and metabolic system of the AL.
guestionnaire nosine)
Office spaces
4052 HMEDFAEE Have + No significant relation was found between most aspects of the
cross-secli participants you had any of the | physical and physical work environment and symptom prevalence.
Marmot 2006 | UK onal aged (42-62 following symptoms | psychosocial work * Only psychosocial work characteristics and control over the
years) in 44 in the last 14 environment physical environment were independently associated with
buildings days?”. symptoms .
new building with an The prevalence of most symptoms decreased when workers
cross-secti | 1390 workers I . - moved to the new building: skin (54%), respiratory system (53%),
Bourbeau 1996 | Canada onal in 5 buildings REOHER improved ventilation nose and throat (46%), fatigue (44%), headach e (37%), eyes

system.

(23%).
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BUT, Thermal climate in university buildings may be
173 Room temperature, selfreported-BU | associated with both perceptions and physiological
Bakke | 2008 | Norway cross-se | employees in | MM040 | humidity, C02, PM10, T, NAL, ECP, | signs. Reduced night time air temperature, increased
ctional four university | NA Air velocity , MPO, Total difference in air temperature between day and night,
buildings lightining, Noise serum IgE, and fast changes in air temperature might impair
specific IgE indoor environment.

At baseline, both indoor and outdoor SO2 were
found positively associated with prevalence of
school-related symptoms. Indoor O3 was shown to

rospecti junior lgnigraq[?glzmvjith SBS: be positively associated with prevalence of skin
Zhang | 2014 | China Se P 2134 pupils high (Bjornsson et al ) - symptoms. At follow-up, indoor PM10 was found to
school 1 9198) o be positively associated with new onset of skin,
mucosal and general symptoms.CO2 and RH were
positively associated with new onset of mucosal,
general and school-related symptoms.
Airborne pet
16 symptoms al.,lergens, . .
. | 1143 school compatible with fungal DNA 30, Btacie”a' .°°;“tf]°”(;‘ds §LPS a‘;d 'fV'“A) seem to
Zhang | 2011 | China prospecti children (11— | School | SBS(Bjornsson et Stachybotrys protect against the development o mucosal an
ve . general , but fungal exposure mea- sured as fungal
15yrs.) al.,, 1998 ; Sahlberg DNA 30, and DNA could increase the incidence of school-related
etal.,, 2012). Asp/Pen DNA in )
the dust
16 symptoms SO2 NO2 + The prevalence study indicated that NO2 and SO2
. | 1143 school compatible with ' ! might be related to various of the SBS type.
Zhang | 2011 | China | POSPel | children (11- Slassio | sps(Bjomsson et al., | “O2TEMRETANT | . Parental asthma and allergy (heredity) and to some
15yrs.) 1998 ; Sahlberg et al., l’wumi dit extent own atopy were consistent risk factors for both
2012). Y prevalence and incidence of SBS ,
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609 multi-family MMOAONA: SBS is related to personal factors, building age, and ownership
Enavall | 2000 | Sweden | Cross-sec buildings Weekl ’ personal factors | of the building. To identify multi-family buildings with more SBS
g tional with 14,235 svm tgms and building age | than expected, it is necessary to adjust for ownership and
dwellings ymp population characteristics.
9808 MMO40NA: A combination of mouldy odour and signs of high air humidity
cross-sec | participants in ' was related to an increased occurrence of all types of
Engvall | 2001 | Sweden tional the dwellings in \s/vﬁsktlgms Dampness symptoms.
Stockholm ymp A combination of mouldy odour and water leakage.
4815 heating, + Subjects in buildings with a mechanical ventilation system
. . . ventilation, had less ocular and nasal symptoms.
Enavall | 2003 | Sweden | Cross-sec g‘gf%tjgf?a'%" \I)/IVI‘\EASSONA energy + Heating by electric radiators, and wood heating was
g tional buildinas built y svm t())/ms conservation, associated with an increase of most symptoms.
b efore% 961 ymp and * Major reconstruction of the interior of the building was
reconstruction associated with an increase of most symptoms.
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cross-secti

317

VOCs and

s were related to the symptoms, and TVOC was

Saijo 2004 | Japan . MMO40EA 17 VOCs related to throat and respiratory symptoms, although the
J i onal residents Dampness concentrations of VOCs were relatively low.
Toluene,
ethylbenzene,
. | 24 subjects . _. | xylene isomers, . . . . .
cross-secti | . VOCs in air Only air VOCs in the bedroom influenced the morning urinary
Wang 2007 | Japan onal lr?o?;z es MMO40EA | and urine pi;[%gﬁlg?o%r:qz VOC concentrations.
ene in the air
and urine
presence of Penicillium sp. in females and Alternaria alternata
Nakaya cross-secti Mold, in males increases the risk of SBS, whereas sufficient sleep,
ma Y 2007 | Japan onal MMO40EA lifestyle . moderate alcohol consumption for males, and fewer working
hours for females might alleviate SBS symptoms.
Formaldehyde,
.| 343 Dampness acetal., . -
cross-secti - . : dehyde, VOCs, | Dampness, formaldehyde, and alpha-pinene had significantl
Takeda 2009 | Japan onal g%sidﬁ ntsin | MMO40EA arr]ld |r}do|or airb)gme fungi, highg' ORs for SBS s;,mptoms. Pree ? d
ouses chemicals and dust mite
allergen
. .| 1,479 Indoor A
;‘aklgaw 2010 | Japan g;oasls-sectl residents in | MMO40EA | aldehydes ) Sg&n;:é?;l})é?% g%se-dependently showed to be a significant
425 houses and VOCs )
SVOCs
Kanaza cross-secti | 134 (PFRs and TBP was strongly and directly associated with mucosal
2010 | Japan | t MMO40EA | phthalates) - symptoms of SBS.
wa ona occupants in indoor air DEP and TBEP were inversely associated with SBS.
and dust
‘mite mite allergen o '
cross-secti 1479 allergen and _ (Der 1), ' +Der1hada S|gn|ﬁca_ntly high OR for nose symptoms.
Saijo 2011 | Japan onal residents in | MMO40EA airborne airborne fungi, | - Rhodotorula had a significantly high OR for any symptoms,
425 houses fungi aldehydes, and | and Aspergillus had significantly high OR for eye symptoms.

VOCs




