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T N T AP FERILE R B2 H 4 A1 (sick building syndrome, SBS). %% &k g th & | Sk
MEURZENARIFE T LA TR AN, ELAEZARETHREMFERFET - | FTREALSME

MW AR, AR RBUEB AR 7 ok, FALRER 10 ATk, BERE R KK 2209 17, i%
oA 1993 H(BLASE 4 90.2%). 5 AWM EETHAERY 13 Y EREE 15 | » 00
%), E¥ L h 49.3%. A% N A SBS R . Frm KA X KF O ERFHEI, SO | 2xzis
NO, 1 O3 TR v [ & 8 38 3T 9k 20 WM R AF, LK % H & Logistic [ V394 &7 5 3
FEHENM K. 2RE T, LEEFHEKA7.6%). LE164%). T HEA49%), FZ
(20.7%)EER B ERE. EANO, FEFHER ., BohE TR, L&, BL, EZEREN

IE A 2 (He 3T H(OR)F 95% & {2 X B (CT) 4 5] % 1.16, 1.01~1.33; 1.16, 1.00~1.34; 1.24,

1.02~1.52; 1.30, 1.04~1.63; 1.86, 1.19~2.90). X O; X 5 E 4 4 #r&ws £ 3L 1E A % (1.36,

1.02~1.80). £ X SO, JLF 5 A JL# SBS ek 2B FMA X, Wi, ERE E4RE

BB 530 SBS EREA K. AHRKXVILEFRERAEAME HEENWITRAX.

R B 45 4 fE (sick building syndrome, SBS),  WLATREA KL BFIT R, 20005 ey (A ) 0

IRPRIR S AAE, 87—, TSR
358 BARSE S PR T 7 A AN 1 s AR, AL AR
bW REBORI, KRR RATE | R Skw K
O 27 IR ARRE R, ARk, SBS iR
AR ARG A, JUHRIE R B TN
2R S 3K M DX R SR A e T — R S R TR M
D eAh, A BERE . A E RERATERT S AR
WA P R R AR SBS Y A M R K s i PR
R—HIEARZFEMRREA. HET, —2i XAy

e TR AL E YD) . BUEM N R) . YT
VEPREE AR BE R X 10 B 45 ) S AR ) 5 55 34 2 52 il
SBS {1y H E R 3 PO,

WIS SBS WFoy EZE R EDAENRE,
TR AT A K E TR, B IRA & TG RE AL
B A AT E, ERESHZINARENIN AL
M AREZ —. I, FEXT28E SBS AR5 ik ok b
£ Saijo 2 NPE 2010 4EXF H AN SBS BUR R
WA BN, 252% 02D RIH —F SBS AEMR.
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e QbR = F b XA L 2R 2 T 509%™, i H4%
ol 3 U A S0 R e A R T B, B A B R
BTSSRy, 25 ik, ENEXTILE SBS BN
R R T A £, R I — SRR B
2, BFRAURTRE MRS, XFAHXHEE | 8
R AR WA ) R R, #RRERE I A SBS
W) K AR, RN, X BEffFgE v, XFF52mg SBS fa kA
ZHgeitoi s Halad A EREREA, s EEOoRE
T2 Ml H R E A B W S B AR, 2T S
RO EY) AR E R E NG SHE. PE
AR E A O RZWEZE, Iz Tk e FkE b
Pk % & MLl R R K, AR E 0
Helc s AN WiRE I, e T E NIRRT EANE R
YIRS, L, BRI E WA RS R S HE R
22 SBS ZIEIMKR, FFRIEA RS EH
BFTE, RO SR IR B A i, PR e R
B B PR 2R o R e itk A R R AT 3 L

A7 38 5 X KR T A 00 s A L3 SBS 1Y
AT 2 P2 R AN IR B 52 R 9 25 A o b
Giit JLEE SBS AHICREAR ) K B A THRAE, Wl
R E NI BB RIS P Y BT, I ER T
TERF A SBS 5 % N A2 IG5 Y ) Y 2 R - 300
KA.

1 W5k

(1) WFFENHE. AHFTER BUR R AR A9 T5 1%,
TELLPY A RS XEEHLIEI 10 Fri h st 7edg it
e BoA AL, MR O7 B A2 S5 A HURRAE, BEALIEHR
5 DWI—PEG, JFEF PRI A KA A S S R ) 45
P, WERAARA— PP AT 54, WA
B—YEg. S5 AR E AR RTE R 11~15 %
VARG, A0 N B AT 5C T i BP0 1] LAY 41
. AU A TR A A A AR A
BT gL TE.

(i) ARG, IS A A S 0 R A R
AR KFLT SBS BRI EEF 7T, I
HRAE “A A SURFAE | 28 PN 254 25 X0 ) R R AT 17 94
OAAENEQREFR . MR SBSAEIR . Bl £
s Wy B SR S5 R SBS AERELAE: Rk 3
A H TR T BB SR L W IR JE
ARG P . S BERR A . g WM . M . T
W%, S B BHIRE REZ%. BAREA 4
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AT (1) S, R (2) &, 1~4 K/, (3) /&, 1-3
WIA S (4) WREA . PEU AR R B 6 2/ Rl
WENG | S/ 75 BE AR IS Wik R i S /75 Bh ) B B sl AE #r
WA, RN RERD . R ARSI
PEEE B —IE T T, B, X ERERIE B I
SERCIE RS T, WM E RS A . S
ETEAL M T — R #T, MSPIEES K, F4
FEZ KGR E RS, P8 RS ARG R
BT AR % b B

(iii) PR R MR, = NI WA
10 fT2f A 36 34 ANBERIEAT, R X BUF R SR AR
RO BB w2 BERR ESEABE .
FNFEPIAEST . PR L T AR (R DL R
HE WL E RS BT g ALE 5. RAER
W 7R N E AN AT, T = N e G ]
0L AT, EAMNUAEAC R W M S T, 2 9 RAE
T B HUR 29 B bl 2 m FFFITYE R, S AR AR B 8
SRR G A SR S 7 T, Rt S R RN R, R e B b
Il 2.5~3.5 m &b, BAHESELEREE 7 d. SO, NO, Fll
O B s FRERAEIEOR A Bt TVL SEEF5EHL, I
AT, JFLA 7 d I S YR R 4% T
i MR BEAE. Ab, K= N5 =AM LB AR %
A SR M 2 PN 28 SR AR .

(iv) EdEsadr. JHER LM Epidata 3.1 #£47
BN, UARHERR G RA N RS RE. R
D R 56 X6 N [P 1) 22 e A R R AT H A SR
Z N2 Logistic 1811973 B 77 72 % 245 PR35 H 28 fi L
SBS #EATREME M, MR T S e
6 R 2% [) BB 2R 9 — s AR AT A ge i ikt Y,
]I R AR PR L AR i i AR TR 2
BB G 2r 0, YIRAT 5%0) 8 2% K S A
K. Geit /e SPSS 19.0 44 - 4T

2 IR

) 90 A 2L % i 2209 4y, Hrp A RE R % 1993 4y
(WEER N 90.2%). 25 A WFAFE4FER N 13 4
CERTER 11~15 %), Hih & 49.3%.
2.1 SBS ¥ KR

KRR 24 W2 . 8 SBS SR 2 R

GFE D, S5 13.7%, 2EER S 17.6%, 2%E LN
16.4%. 29 14.9%09 = {5 e T8, 20.7%09 %4



F1 RIE T %A B S EOR SBS RER B B R (%)

R2 EREWIERERIIRE

B A5 53 A N ek o ME~BO
FBIR (%) WK TGP (ng/m?)

Mt B L% P SO, 34 264.8+139.0  60.0~641.1
TG A 1 0.7 0.7 0.7 0.961 NO, 34 39.4+9.5 15.5~61.6
1% A 12 W 2 Wiy 1.2 1.2 1.2 0.896 0; 34 10.1 £ 10.4 3.0~61.2
FuR!d 13.7 14.8 12.5 0.132 FEN/EI L HE
FMFEERZ 0.6 0.7 0.4 0.386 SO, 34 0.38+0.17 0.11~0.76
TR FE R 2.4 2.6 2.1 0.510 NO, 34 0.78 + 0.22 0.38~1.19
S Sk 35z 9% 1.0 1.1 0.8 0.520 0; 34 0.91 +0.93 0.18~5.1
G 70 3k B4 P 44 4.9 4.4 0.328 a) PEATFREEI A BER A H
BTE2S 1.1 1.1 1.2 0.961
HIR I 4 4iE 3.9 3.7 4.1 0.642 2.3 wERE  SiEO% SBS IR A M AMEREE O &
R B o Ji 1.1 1.2 1.1 0.706
BRI 4 17.6 174 18 0.716 KHZINE Logistic [MIIH5 4, I & 4% 4F
UE 164 179 149 0.072 iy Ve RS SRR AR R AR R (3
o MO MBS s S SRR S AR Z A (S
. 7:9 8:5 7:2 0:287 KHK. EN SO, STERFAERE . FMFHEE. I
g 6.9 75 . 0.614 FSKLBREEE | MRS RAE . SRR AE | W T4 | Sk
L 5.3 5.9 47 0.263 EOMAESRE SRR EWHEME, N NO,
w5 8.9 8.0 99 0.155 SEBME S W  SLPE L B IR B
W=z 20.7 21.4 20.0 0.463

a) RITKI T T LA 5B A L 1 2 1] i) SR R 22 52

AW ZRER. BB, BEREAEZ 8.
TS A TR B2 el e T, SRR B
e Z SRR, i A A T 2 RO RRIE 208 S
e . WL TR | WD B A S R ARREAR. R T5
Kl 5% b SRS A B 22 WA IR (P=0.014) 2
Gb, FAMAE IR A RIGTCGE 27 3% 22 57 (P>0.05).

2.2 FNAPREEE S B

A A N A AT I A A T I i RE | AR B R
MBI S, DB ENAZREY, JFHh TR
RIERWIEH, 5 2 AF AR, tAh, FRa
FU BRI K Je IS, 2 9 HAR R K e pE 5, 3 X
Jr AR AR X, ST ER 1~3 M. A
KB IR BEM 45 F 3% 2 TR, &N SO, NO, Fl
Os XA BE 43 51 264.8, 39.4 F1 10.1 pg/m®, ZE4h
SO, WIELHENH 2~3 %, NO, WL N E WK
1~1.5 5, Oz IRE RSN S ENHEE. Tt didi 2 —H
FT-2ME, RS B B 5 A T AR 2L (WHO) TR
FE 1P e B A A L4 . WHO RLZE SO, 10 min fiY°F
Y BE K 500 pg/m®, NO, 45918 H7 40 ug/m®, 8 h O5
() SF- 5k B R 100 pg/m?® 12,

WAETEIEARSS; =N 05 {5 B A2 W i 22 B IEAH
K. SO, ARG K SRS L OMAESIRE R
IEAG, 5FMPEEE. B2 SRR E
B E VRS, NO, HER S TP . SRR,
WA IS, Os ARG R A S W G | SR 5 A
AoRE RIIEMSE. BRI NG i, 1A 50
By | MR AP . 5028 | WRUESRG . T IEAIR = SEAER
SRR R Z [ X8 et 22 R R RS ).

3 e

RIETR) P AEALFAE (11~15 )RR . a8
SBS JEIR B SO,, NO, K O3 55 % IN AR5 [H]
REIEME, RAGIHREE L. MET NO, &
05, ZENIETHH) SO, HTERALEIRIE B s B |
Mg 1R . Sk, LML E SF SBS AEAR A
KM 2. SO, & N AR HE AR xE ZRAEAR A A S 1k
15T NO, S O3 F3R. SO, 145 N VR B 2408 5 SR B 114
40%, NO, 17 78%, O3 JLT- AT ML (91%).

AT, IS RCREE] T 90.2%, T A&
JEAEFRET I AR B ACRERE FIH S Y, BRI Y
ARAPERIERYE. HAb, 10 Fr2e i Kb e B 9] —
PR B BEALLE I, A A B85 I 4 2 >R AR ] A9 4
A T BEA T, TR) A R A RN P I e 22 ] A R
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£3 BB, TR SBS RS ENIFER L FE E Logistic 734 #7 (OR, 95%CI)

SO, NO, SO, th# NO, [t # 0; %

[ £ 14 W7 1 1.15 1.34 1.36 1.15 1.20 1.42
(0.87~1.53) (0.84~2.12) (1.02~1.80)" (0.91~1.46) (1.00~1.45) (1.01~1.99)"

F TR 1.28 1.33 1.06 1.25 1.18 1.15
(1.06~1.55)" (0.96~1.84) (0.79~1.43) (1.06~1.48)" (1.03~1.35)" (0.85~1.56)

T Sk TR B 1.20 1.15 1.17 1.17 1.09 1.20
(1.04~1.39) (0.89~1.48) (0.96~1.42) (1.03~1.33)" (0.98~1.20) (0.96~1.50)

TS 1.34 1.86 1.10 1.49 1.46 1.11
(1.07~1.80)" (1.19~2.90)" (0.64~1.60) (1.17~1.88)" (1.18~1.79)" (0.71~1.74)

1R 15 48 JiE 1.17 1.25 0.91 1.11 1.03 0.92
(1.00~1.37)" (0.96~1.62) (0.68~1.22) (0.98~1.27) (0.93~1.15) (0.67~1.25)

BEhE % 1.13 1.16 1.12 1.11 1.08 1.18
(1.04~1.24)" (1.01~1.33)" (0.99~1.27) (1.03~1.19)" (1.02~1.14)" (1.03~1.35)"

W 4 - 4 1.16 1.16 1.07 1.07 1.04 1.15
(1.06~1.27)" (1.00~1.34)" (0.94~1.23) (0.99~1.15) (0.98~1.11) (0.99~1.32)

Sy 1.21 1.24 1.10 1.09 1.06 1.18
(1.07~1.36)" (1.02~1.52)" (0.92~1.31) (0.98~1.21) (0.98~1.16) (0.98~1.43)

S 1.24 1.30 0.97 1.14 1.07 1.00
(1.08~1.41)" (1.04~1.63)" (0.77~1.23) (1.02~1.28)" (0.98~1.18) (0.98~1.03)

o RE 1.17 1.11 1.21 1.11 1.10 1.02
(1.04~1.30) (0.92~1.34) (0.96~1.31) (1.01~1.22)" (1.02~1.19)" (1.00~1.04)"

a) T (Y OR #RIHE TARHS . PR . AL RESE A& e Mi s B P<0.05; ™ P<0.01;

YR AY, JF EAESR BB, TR FRIESL,
7 P TR PAPRES, FF6 SBS AT YA L. 5
Hh, AWFGE T B R E WA ETE Y a8, ABE R R
M &2 0025 S 05 e W R ), 2 6 AR 7= A2 SR B AR
N, 2 PR A A G &R, an I | ok 4 A
EE, BEF—L AR,

Runeson % A58 @R, ARMEGE SBS #Y
RIGRIEAELE R, Lk SBS SEARIE Z i T B k.
RIMAI R, BELR SBS iR LR RS T
%1%, 5 Syazwan 25 NWIHFSTSE R —2. JEIN AT BE
S R AR R 5 R S OK R TR, 3 A ]
BT A [A] AY A: B (E Y. 55 A — AN TR AT e,
12 0 PR BE () U = T Ao, TEA R B9 EE R R
N, £ T ) T 50 PR B i B i A A B e ),
1M HL 2 % b 5 42 R AE S S I R AR X B, s Bl T
BEM L EXE N5 Y R g a2 5. 556, E
R K I F G A R URES R, HA R = 0
g, NI, ST ERIXT SBS S i i B 7 Bk —
MR A ST, [a) I 7 5 45 0 RO X 7 ) 5 27 4G A
KeoUs BRAZ A S5 R OO0 PE O AR B, B8 30 IR R R
AJREPE.

AT R 2 4 LA e Ry 2, Horp SO, — B
MR FE BT YY), Logistic [H 43 #145 R WoR,
N SO, MR STRIE . T EBANE SRR . IR RE |
EFRIER | WEI T SR BRI 5 R E SRR
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* P<0.001

BEIIEMK, SO, RS LIUELE . HLMES)
BE | TR B2 S RS R LA
K. HECA IR, BER2 R E AP IREE 5 2 A i
Wi & SBS A RAZFERLN, EWNAMBTE R e A
P O T 7 e [ AV R AT 0 I R ik AF 5T
IR, SO, 52 JLFE 1 S0 S 5 B0 Wk 2 A O,
W5 R B, SO, AT KGN - W W I8 2 B A 2 i 1
SEGHHIFE M BE, W ek g i &AM, L
FA NS B SO, WeBE BRI N 10 pg/m’, JLFE B4k
RRTHEIEIN 2.6%"Y. R, fE—TE XTI E 4 IR
CEMN L ER . RO M)z S5 YooK S5 REOC R
Y A ep, BIFSE N DI A A I R R T A R
Y1, 4R WoR, SO, 5 TER S A M GE RE AR 5 IR W 2
TEAE

IRARAZ 3 Ay PR e i K IR R g 3, fn
T NO, I HE. AW R X AT, HEHAY
I VT A BT, 1558 N NO, e BEHIXT 487 (39 pg/m’,
16~62 png/m*). Logistic 4 Hr 25 R W, E M NO, 5 &
RS | e TH . SIS RRZ A B BLIE A G,
NO, R G T MFEREEE . SRR | MBS &
HREIIEMK. —T0R B2 9EikiE, NO, 7l i
HHEIN 5~14 & JLENF UL IRIME . SRR . IR SRR
o R P SRS S R B Ah, ok BB E A ER £
TN % 5 TR S IR 1 K B, 3 A 38 3E 7 A 1Y
15U NO, 55 St 9E R0 SR AR P4 5 —



&
I

T rp AR B BIF ST R, NO, 5 BEA: I i A AR 2
W i i R S B IEAROC. BFSE R B, & N NO, B
T 10 pg/m?, TR A 12 Bty A1 1 A 12 W7 2% i £ S5 184
40%~50%, i H.24 NO, ¥ £ 155 940 pg/m’ Bf, 405
T 23 1 e L3 I k3 i 21,

O A A SR ZU AR, JUHE B E O3 23X A
TRHR B WP A AR K Y BT AR R,
EWN O HEEAE W I IEAE, FE O RS
EEA LW R . SRR AR RN 25 5y I R BLIEAH G, iX
5 Z I 5T s g5 B — 55 seab, gk B AR A
JEM B BFSE R, FEAMKE Y O5 MR L AT S AR AL 27
A T i R AR DL K H T R I T 9 T A Y R
AR {A Norback A4 P 2 A%t L L # HEFE
W g AL PRI BT R, N O MR S5 P a8

it

FER B DG, SRMTABE ST Oy P ¥k BE (10
ng/m’yEs T SRR (5.3 png/m’), L O, WS
WP K2 T 5 1) 5 A A e A A B2 A 7] - R O AR

B B — 2 ISR,
4 g5

AW KB, KIFT2EKENIIAEEHE SO,
NO, . Oy W e, i H 580 {895 & SBS eIk
EHIEHE. HE T NO, Fl 05, SO, XF SBS FAEIR
h . ENTE R IR A SN, X RN
WAL . WRORNFI SR . B, RO
KB LA, WO R Yl XL AL 4 B,
TF A SN R T 1, MR b#E N SBS 1)
BRNE.

RHARRE T NFETERERULTAES 5 RATREFT R ILEM R K R AR R T
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Junior high school environment exposure in relation to pupil’s sick
building syndrome in Taiyuan, China

LIU RanRan', ZHAO ZhuoHui?, DONG Chuan', NORBACK Dan’ & ZHANG Xin'

! Research Center for Environmental Science and Engineering, Shanxi University, Taiyuan 030006, China;
2 School of Public Health, Fudan University, Shanghai 200032, China;
* Department of Medical Sciences, Occupational and Environmental Medicine, Uppsala University, Uppsala SE-751, Sweden

Indoor and outdoor environment might be related to children’s asthma or sick building syndrome (SBS). A cross-sectional
epidemiological study was designed and a questionnaire survey was performed in junior high school in urban areas in Taiyuan, Shanxi
Province, China. Ten junior high schools were arbitrarily selected and the population consisted of 2209 pupils (11-15 years of age) in
46 classes, of which 1993 (90.2%) completed the questionnaire. Date on children’s subjective symptoms compatible with SBS, asthma
or other related symptoms were collected and indoor and outdoor SO,, NO, and O; were measured by diffusion sampling. The
relationship between environmental factors and SBS symptoms was analyzed by multi-level Logistic regression. The prevalence of
nasal catarrh (17.6%), nasal obstruction (16.4%), dryness in the throat (14.9%) and tiredness (20.7%) was relatively high. Indoor NO,
was positively associated with nasal catarrh (odds ratio (OR) 1.16 with 95% CI of 1.01-1.33), dryness in the throat (1.16, 1.00-1.34),
headache (1.24, 1.02-1.52), nausea (1.30, 1.04-1.63) and eczema (1.86, 1.19-2.90). Indoor O; was only positively associated with
diagnosed asthma (1.36, 1.02-1.80). Indoor SO, was positively associated with almost all children’s sick building syndrome. The ratio
between indoor and outdoor concentration was also positively associated with sick building syndrome. In general, indoor and outdoor
school environment was associated with children’s sick building syndrome.

sick building syndrome, sulfur dioxide, nitrogen dioxide, indoor pollution, school environment
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