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aakkola 1995 | Finland . at least weekly, Ventilaiton rate : S . ) .
onal ventilated work related 1.19) increased significantly by a unit decrease in ventilation from
office 25 to 0 Ifs per person.
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2678 SBS (0 9 IR Worlf w:tr; s;elf—copying p;aper waslsign(;ﬁcl?ntly relatted to weekly
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SBS @ 9 fiEIX .
cross-secti 399 workers at least weekly, \(/;%g?,\t,l)og;g% ?her The ORs for ogular, nasal, skin symptoms, and lethargy
Jaakkola 1995 | Finland onal from 14 office | work _ building increased significantly by a unit decrease in ventilation from 25 to
buildings ;Zl::)ed.(prewous characteristics 0 I/s per person.
carbonless copy « All three exposures were related to a significantly increased risk
cross-secti | 342 office IREIDHEE : paper (CCP), paper o-fl%\edn:sr:lrse)ggrggfélaﬁons was observed between the number
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Personnel of
air conditioned
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building
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. cross-sedii ' 3 contrik?ut_e 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 in'the mucous membra.ne and skin increased

onal considerably in the winter and spring.
o + 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 . - L
less than 1 hour a day, showing a significant trend association.
B ot oo
. Environmental Office indoor quality - ’ ; ' P )
cross-secti | 3335 . Improving the physical office environment appears to be
Azuma 2014 | Japan Protection Agency | and . .
onal employees . important for the health of employees, and it may be best
(USEPA) Occupational Stress . - p A ST
. . achieved by providing appropriate air-condi- tioning and a clean
Questionnaire
: and uncrowded workspace.
;;ﬁ;tgfnzc'ﬂc floor surface Women reported symptoms more frequently than men.
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Skyberg 2003 | Norway employees in | Indoor Air cleaning procedures, - L ’ . . .
onal 32 buildings Questionnaire heating and cooling. Z:ggksix?gtn%ﬁ;gﬁi%?ﬁ dm&:ggov‘;:{:ﬁtc;?ggizve
(Stenberg et al., individual factors dict f t
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
4Runeson 2006 | Sweden onal aged investigations ?arét(ggs)’ personal environment are associated with SBS.
20-65yrs. (Norbéack and
Edling 1991).
143 office e
. WHO OFEE::SBS | 8-OHdAG . . .
. cross-secti | workers (220 The risks for SBS syndromes were related with euroendocrine
Jung 2014 | Taiwan onal yrs.)in 21 standgrd . (8-h'ydroxydeoxygua and metabolic system of the AL.
questionnaire nosine)
Office spaces
4052 MBEOFAEE Have « No significant relation was found between most aspects of the
cross-secti 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 cmoAcEs ) - moved to the new building: skin (54%), respiratory system (53%),
Bourbeau 1996 | Canada onal in 5 buildings IREDHER improved ventilation nose and throat (46%), fatigue (44%), headach e (37%), eyes

system.
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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 | Norwa cross-se | employeesin | MM040 | humidity, C02, PM10, | T, NAL, ECP, | signs. Reduced night time air temperature, increased
Y | 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
| junior | 16 symetoms be positvely aseocated wih provalonce of sk
. prospecti . , compatible with SBS: y with p
Zhang | 2014 | China 2134 pupils high - - symptoms. At follow-up, indoor PM10 was found to
ve (Bjornsson et al., ” . . X
school 1098) be positively associated with new onset of skin,
mugc_JsaI and ge_neral symptoms.COZ and RH were
positively associated with new onset of mucosal,
general and school-related symptoms.
Airborne pet
16 symptoms al.,lergens, . .
rospecti 1143 school compatible with fungal DNA 30, rt?tg(c;ie:a;iﬁgﬂﬁguéf\fe% prieanr;do:‘\/1 ;ﬁ\():os:;rgntg
Zhang | 2011 | China | POSPeCU | children (11— | School | SBS(Bjornsson et Stachybotrys | P g P
ve . general , but fungal exposure mea- sured as fungal
15 yrs.) al.,, 1998 ; Sahlberg DNA 30, and . e
etal.,, 2012) Asp/Pen DNA in DNA could increase the incidence of school-related .
the dust
16 symptoms SO2. NO2 * The prevalence study indicated that NO2 and SO2
. | 1143 school compatible with y ! might be related to various of the SBS type.
Zhang | 2011 | China | POSPel | chijgren (11— | S1388™ | SBS(Bjomsson et al., | SO2 TeMPEMar | " parental asthma and allergy (heredity) and to some
15 yrs.) 1998 ; Sahlberg et al., Eumi dit extent own atopy were consistent risk factors for both
2012). y prevalence and incidence of SBS
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9r AMMO 40N A: SBS is related to personal factors, building age, and ownership
Enavall | 2000 | Sweden | Cr0SS-S€c buildings Week " | personal factors | of the building. To identify multi-family buildings with more SBS
9 tional with 14,235 svm tgms and building age | than expected, it is necessary to adjust for ownership and
~ dwellings ymp population characteristics.
982{{3 Cants MMO40NA: A coml;)i?a(tii(;n of mouldy ogour and signsfof"htigh air ?umidity
Enavall | 2001 | Sweden | Cross-sec | participants in Weekl Damoness was related to an increased occurrence of all types o
gv tional the dwellings in symptgm s P symptoms.
Stockholm A combination of mouldy odour and water leakage.
heating, + Subjects in buildings with a mechanical ventilation system
4815
. . . ventilation, had less ocular and nasal symptoms.
Enavall | 2003 | Sweden | CT0SS-s€¢ ggf%ﬁﬁ?;&ﬂ {\//IVl;/lé)GONA energy + Heating by electric radiators, and wood heating was
9 tional buildinas built y svm tgms conservation, associated with an increase of most symptoms.
b eforeg1 961 ymp and + Major reconstruction of the interior of the building was
reconstruction associated with an increase of most symptoms.
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) 1 S - VOCs were related to the symptoms, and TVOC was
Saijo 2004 | Japan g;oasls sectl :r3e1 s7| dents MMO40EA \égngsnaensds 17 VOCs related to throat and respiratory symptoms, although the
P concentrations of VOCs were relatively low.
Toluene, N
ethylbenzene,
. | 24 subjects . _. | xylene isomers, . . . . .
cross-secti | : VOCs in air Only air VOCs in the bedroom influenced the morning urinary
Wang 2007 | Japan onal in 13 MMO4OEA and urine styrene and VOC concentrations.
houses p-dichlorobenz | ~
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 2007 | Japan onal MMO4OEA lifestyle moderate alcohol consumption for males, and fewer working
hours for females might alleviate SBS symptoms.
Formaldehyde,
Taked 2009 | Ja cross-secti rs;g entsin | MMO4OEA I:: gn‘ﬁgg?; deh?ggf ?/lg)Cs, Dampness, formaldehyde, and alpha-pinene had significantly
akeada pan onal 104 houses chemicals airborne fungi, | higher ORs for SBS symptoms.
and dust mite
allergen
Takigaw cross-secti 1,479 . Indoor Formaldehyde dose-dependently showed to be a significant
a9 2010 | Japan | o0 residents in | MMO40EA | aldehydes - ok foartor for GBS
425 houses and VOCs N )
SVOCs
ot (PFRs and TBP was strongly and directly associated with mucosal
Kznaza 2010 | Japan grnoasis secti 010(3;3 ants | MMO40EA phthalates) - symptoms of SBS.
w P in indoor air DEP and TBEP were inversely associated with SBS.
and dust
mite mite allergen
cross-secti 1479 allergen and (Der 1), + Der 1 had a significantly high OR for nose symptoms.
Saijo 2011 | Japan onal residents in | MMO40EA airb c?rn e airborne fungi, | + Rhodotorula had a significantly high OR for any symptoms,
425 houses fungi aldehydes, and | and Aspergilius had significantly high OR for eye symptoms.

VOCs
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CCHHstud Univariate analysis showed that living near a main road or
Northern y highway (OR = 1.40), female gender (OR = 1.44), and ETS
g . ; (OR = 1.13) were significant risk factors for general
Li 2015 | China cross-sect children kinderga | Swedish - symptoms.The adjusted odds ratio (aOR) for the association
ional rtens Office lilness betw livi | to a high d l "
study /B etween living close to a highway and general symptoms
L= remained significant in the multivariablemodel (aOR = 1.39;
CERES 95% Cl = 1.21: 1.59).
cross-sect 661 urban Hg:ge Furniture materials, traffic pollution, kindergarten environment
Wang 2012 | China ional preschool kinderaa MMO75NA - quality and allergies were associated with SSWICG and
children e ng mucosal, dermal and general .
At baseline, both indoor and outdoor SO2 were found
16 symptoms positively associated with prevalence of school-related
junior com);;atli)bl e symptoms. Indoor O3 was shown to be positively associated
. . . - X . ) with prevalence of skin symptoms. At follow-up, indoor PM10
Zhang 2014 | China prospective | 2134 pupils 52;19;‘0‘ \(AlggrﬁsB:dn of was found to be positively associated with new onset of skin,
alJ 1998) mucosal and general symptoms.CO2 and RH were positively
” associated with new onset of mucosal, general and
school-related symptoms.
16 symptoms | Airborne pet
compatible al., lergens,
1143 school with fungal DNA + Bacterial compounds (LPS and MuA) seem to protect against
. . 1 SBS(Bjornss 30, the development of mucosal and general , but fungal exposure
Zhang 2011 | China prospective ( (;Ei%dge?s ) School onetal, Stachybotrys | mea- sured as fungal DNA could increase the incidence of
yrs. 1998 ; DNA 30, and | school-related .
Sahlberg et Asp/Pen DNA
al.,, 2012). in the dust
16 symptoms
1143 school alci){l?patlble SO, NO» + The prevalence study indicated that NO2 and SO2 might be
. . ! ' related to various of the SBS type.
Zhang 2011 | China prospective ??E?g Classroom grl?zgzjlomss %?é’?&?ﬂj « Parental asthma and allergy (heredity) and to some extent
rs.) 1998 - v h(lmi dity own atopy were consistent risk factors for both prevalence
yrs. Sahlb:arg ot and incidence of SBS ,
al., 2012).
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Matsuza
ka

2014

Japan

case-cont
rol

188
Japanese
patients
with SBS
and age-
and
sex-matc
hed 40
healthy
controls

To determine whether
there was a difference in
Neuropathy target
esterase (NTE) activity in
the peripheral blood
mononuclear cells
(PBMCs) of Japanese
patients with SBS and
healthy controls and
whether PNPLAG (alias
NTE) gene
polymorphisms were
associated with SBS.

enzymatic
activity of NTE,
SNPs

We found that the enzymatic activity of NTE
was significantly higher in SBS patients
compared with controls.

Moreover, population with an AA genotype
of a single nucleotide polymorphism (SNP),
rs480208, in intron 21 of the PNPLAG gene
strongly reduced the activity of NTE.
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1390 = :\SBS @7 | new building The decrease of 40% to 50% in the prevalence of
workers SEIR: only at with an most symptoms investigated six months after
Bourbeau Canada in5 Office | work two to improved workers were exposed to a new building with an
buildings three times a | ventilation improved ventilation system was maintained three
week or more | system. years later.
often ([CEC D .
+ Mucous membrane symptoms in the
2164 at HMBEOHEE cross-sectional analysis were significantly
Brauer Denmark baseline, Office (Brauer et al., | Indoor associated with self-reported high temperature and
1402 at 2000; Brauer | environment dry air, the prospective analyses showed that onset
follow-up 2005). of mucous membrane symptoms was associated
with the sensation of draught, dry air, and noise.
indoor
a?fi g‘: n Newly aldehydes,
women built VOCs, Increases in benzene and in Aspergillus contributed
Takigawa Japan . detatch | MMO40EA airborne
resxdlng od fungi, and to the occurrence of SBS.
I(gkayama House dust mite
allergens
16 symptoms » Smokers at baseline reported more onset of SBS
compatible symptoms than non-smokers. Furthermore,
with building remission from mucosal symptoms was less likely in
Sahlberg Sweden 348 House SBS(Bjornsso | factors, and subjects that were tobacco smoker.
adults netal, personal + Subjects with any indoor painting during follow-up
1998 ; factors period reported more onset of SBS symptoms, and
Sahlberg et those with intermediate education level had more
al.,, 2012). onset of skin symptoms.




—181—

AN EMEEME (RELZE - AT RR S I sE)
SRR &

K7, FiAXa—Fk— Mg (DO%)
16 symptoms Airborne pet
1143 cqmpatible al.,.lergens,
school with ‘ fungal DNA - Bacterial .compounds (LPS and MuA) seem to
Zhang 2011 | China prospective | children School ﬁztsg?prnsso - Stacr?)?l;otrys - preor;tzfélag:l:??irt]heldevelop ment of-mucodsal e;nd |
(11— 15 . g » but fungal exposure mea- sured as funga
yrs.) 1998 ; DNA 30, and DNA could increase the incidence of school-related .
’ Sahlberg et Asp/Pen DNA
al., 2012). in the dust
16 symptoms
1143 compatible « The prevalence study indicated that NO2 and SOz
school with SOz, NO, might be related to various of the SBS type.
Zhang 2011 | China prospective | children Classro | SBS(Bjornsso Sch'ool CO2,Tempera A + Parental asthma and allergy (heredity) and to some
(11— 15 om netal, environment | ture, Relative extent own atopy were consistent risk factors for
1998 ; humidity both prevalence
yrs.) Sahlberg et and incidence of SBS ,
al., 2012).
871
people Newly indoor
living in built concentration . . .
Takigawa | 2012 | Japan prospective | 260 detatch | MMO40EA s of - - Lﬁﬁﬁ,ﬁ;ﬂé It?]zhgg:jr?enndc: Ighé\g;hydrocarbons
single-fa ed aldehydes ’
mily House and VOCs.
houses
16 symptoms . Sjgns of dampness in thg floor il:l any \_Norkplace
compatible EOS, ;uurg;gs ;(I)llow up was associated with incidence of
429 \ggg (Bjornsso ég:;’ + Cumulative exposure to moldy odor was
Zhang 2012 | Sweden | prospective adults Office netal Dampness - IL-6 ' | associated with incidence of work-related.
1998 Slopé + Working in a building repaired because of
Sahlbérg ot HCRI5 dampness (repaired building) or mould was
al., 2012) associated with decreased remission of
" ) work-related.
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452 ‘ Slope,
Total - Dampness or indoor molds  at baseline was a
adults 16 symptoms A o
: . IgE, predictor of incidence of general ,mucosa, and
who were compatible Medical
: . CRP dermal.
followed with history, . . .
. . (mg/l), « Bronchial responsiveness, EOS in blood, total IgE
. from 1992 SBS(Bjornsso | demographic ) ) -
Sahlberg | 2012 | Sweden | prospective House - IL-6 and ECP in serum at baseline were predictors of
to 2002 netal, data, and the -
within the 1998 ; home (ng/), | incidence of
! . ECP + Subjects with doctor-diagnosed asthma at
Uppsala Sahlberg et environment ] - -
(lgM), | baseline had a higher incidence of general and
part of al., 2012).
EOS mucosal.
ECRHS.
(lg/)
16 symptoms At baseline, both indoor and outdoor SOz were
compatible found positively associated with prevalence of
with SBS:The school-related symptoms. Indoor O3 was shown to
2134 junior questionnaire SO2 NO2. O be positively associated with prevalence of skin
Zhang 2014 | China ubils high was based on andz,PM 2,3 - symptoms. At follow-up, indoor PM10 was found to
- pup school previous SBS no be positively associated with new onset of skin,
studies mucosal and general symptoms.CO2 and RH were
(Bjornsson et positively associated with new onset of mucosal,
al., 1998) general and school-related symptoms.
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Norback

2008

Sweden

intervention

335
university
students

School

BE

Temperature and
CO2

Increased temperature and CO2 may aVect mucosal membrane
symptoms, headaches and tiredness. Room temperature was
most important. CO2 associations may partly be temperature
effects.
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b

BEHEE 324 A | QEESI SIE(GEFESR SOD Val/Val &R U T, Ala/Ala, QEESI hw hATBL E& 3B U &
6r0SS-56G (CYP2E1. NAT2, GSTM1. | ValAla [HLFMEBEITHS OR N | &, BEEANEL B SOD2 BITFH
Cui | 2013 | Japan | GSTT1. GSTP1. ALDH2. | ZNEH4.30(1.23-15.3), SEUESERAIE TR RE L TLVE
SOD2) 4.53(1.52-13.51) DEDBELMEDH TN E
Bhnsd.
MEHE 1084 A WEESI. MCIFE. SHS MCS FE4 &, SHS 0 A, QEESI 8 | BETFEROSEEFIT—X &> MO
Fujimori | 2012 | Japan qross—sec GSTM1. GSTT1. ALDH2. T4 8 125_[/ & l‘ngﬁ) Cf:}':erla :Cj]‘y —JUICEZHBNIR o T,
tional PON1 B/E 7B HY AT, BETERICERERL
MCS 96 A&T1> | CYP2D6. arylamine Arylamin N-actyltransferase 2 (& MCS [CH VT DBICF DEENFIBEDIR
b c ~O—JL 1207 A | N-actyltransferase 2. MCS Dt EBFRARTIN—TTH | EXDENESVDTIERL D
Berg 2010 enm ase-con paraoxonase 1, methylene B OR3.1
ark trol
tetrahydrofolate reductase.
chleycstoknin 2 receptor
MCS &> O— | CYP. UGT1A1. GSTP1. CYPs. UGT. GSTM. GSTT. and | MCS Tld. B oMEMLEESRORIRN
L GSTM1., GSTT1. SOD. GST MZEBFAE(EMCS &> b | #iFlENTUVLD, BB, REEDE
GST. GpxBsRn%E —I)LTERU. MCS TIIRMIRAS | 6. TILIFA> OB Mo
De Luca | 2010 | rtal Case-con ' S—1 & GST IHEL . GpxiFIEES | - > DN MCS DT H T 44
Y | trol Ve BHEDILIFAMET. MCS | FMERE LTEEINE
TIIEFOAEAAELERE. IFNy. IL-8.
IL-10, MCP-1. PDGFbb, VEGE
[FZh ol
—23> kO— —2DESE = Mes | EREMNEIERICEDSEL TS
Wiﬁsmu ogog | Gema ?alse-con JUBAZE (MCS=59, ;E; 2 ’;ﬁN A§T28$:HTT BIODSFRE(S self-reported MCS &>
er n T0 > —JjL= : . . —Juic SN T,
y 1> hO—J)L=40) PON1. PON2. SOD2 rO—IVICEGHBNRD
MEET., BEH) | I—ADEE : EESIOD CRS 8= 20 s FOBFT. W7 LIL
SEEAME U | chemical reactive sensitivity CEEERRENE RIEY D GSTMI.
Hamb 800 ADRS> 5 (CRS) B 20 A BETF | GSTTM EERBDEBEHLEH e (
Schnak urg. | Crossse | f7FREEAMES | SELINAT2, GSTM1, GSTT1. | F1EH1. OR95%CI (32.08:1.46-2.96.
2007 : nres21 A GSTP1 2.80:1.65-4.75) .
enberg Germa | ctional
ny (CRs>20=273

A =20=428 A)
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# 9. {LFEWEBEE & BEFESEICETIUE (03%)

MCS 203 A. CYP2D6. NAT1. NAT2. CYP2D6 & NAT2 @*ﬁﬁf’ﬁﬁﬁh“\ U LA U. CYP2D6 (4 8 HFT. NAT2 Tl
McKeo control 162 A PON1, PON2 8L MTHFR | X7 LRICES (OR=18.7. P=0.002) | 9 HFROZERDHEAESHEODTICT DL
Wh-Eves Case-con DEGFZE 4 —XTCld, CYP2D6 & NAT2 &6, | TORRET. (ZEILEBTENAER) P
o " | 2004 | Canada o RBDRE— RISRVWSEDEED | EOBIEFESN TR,
=2 TEh >z (BRNEN
OR:95%CI (£ 3.36 : 1.33-8.50.
4.14(1.36-12.64),
[ElEREEY3E | [El EEOMENS {EFEYEEEERE B C I | B Sy oEE E R UHREGEN
Binkley Case-con #11 A&, - £E | cholecystokinin B(CCK-BYRE | UT. /AW R CBESTSD BERS D, BEFENEED IE BED
KK. | 2001 | Canada | & B« ANBCTYWF | 45& dopamine D4 B5S CCK-BBBHKTLILT #ETBED | REwELBIERERLTOBOTE
SO UTRRE (DRD4) BIzFZREFAN | BPERICEZL (40.9%vs9.1%. 2NV
feo =0.037)




