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Abstract: [ Objective | To explore the relationship between selected office environment and prevalence of sick building
syndrome (SBS). [ Methods | The selected offices were divided into two groups depending on whether a centralized air-
conditioning system (CACS) was installed or not. The indoor air quality in these offices was detected. A five personal symptom
indices system (5-PSI, including dryness or ache of eye, stuffy nose, dryness or ache of throat, headache and weariness feeling)
were used to identify SBS. The relationship between SBS and indoor air quality was also analyzed. [ Results ] Ammonia, noise
and humidity and fresh air volume were the critical determinants of indoor air quality in the offices with CACS. Formaldehyde,
ammonia, noise, temperature and illumination were the critical determinants of indoor air quality in the offices without CACS. The
prevalence of SBS in the office buildings with and without CACS were 13.2% and 10.2% respectively. Weariness, dryness or ache
of eye, dryness of skin, headache and sore throat were the 5 leading symptoms in each category. [ Conclusion ] The ambient

temperature, ambient humidity and volume of fresh air in office buildings are the main influencing factors of SBS.
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Tablel Indoor air quality in selected office buildings

T A 415 ( Building group A ) B 41#% ( Building group B) SR

ltems XS R (Max ) /M ( Min ) Xt FARAE(Max ) H/ME (Min)  Reference value
% ( Ammonia, mg/m’) 0.20 +0.16 0.63 0.01 1.23+1.93" 5.06 0.07 <0.20
I ( Formaldehyde, mg/m®) 0.05 +0.04 0.16 0.01 0.08 + 0.06 0.23 0.01 <0.10
—S ki (CO, mg/m®) 1.33+0.25 2.00 1.20 1.42+0.33 2.20 1.20 <10
AR (CO2, %) 0.05 +0.05 0.07 0.04 0.06 +0.01 0.09 0.04 <0.10
AL AR ( PMio, mg/m®) 0.05 +0.03 0.10 0.02 0.13+0.22" 1.05 0.02 <0.15
T ( Temperature, °C) 23.57 £0.97 25.70 22.20 22.88 +2.57 25.90 18.20 22-28
HIXHEE ( Relative humidity, % ) 48.78 = 10.78 63.40 35.80 54.44 = 6.14" 62.80 45.10 40~80
23Sk ( Air velocity, m/s ) 0.07 +0.06 0.24 0.01 0.08 +0.07 0.28 0.01 <03
JEE (Mlumination,, Lux ) 46739 +214.53 987.00 192.00 408.87 + 434.36 1857.00 73.30 =100
175 ( Noise, dB) 51.89 +2.63 57.20 48.40 56.64 +6.63" 68.50 47.30 <50

[ 1" 5 A28 % b5 ( Compared with building group A ), £ % ( #-test ), P<0.05,
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X (p=14.47, P<0.05),
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Table2 Characteristics of office workers in selected office buildings

AT BZEAET
TE Building group A Building group B
ftems JHC R (%) AMK HRILC%)
Number Proportion  Number Proportion
PR 5 (Male ) 89 435 64 47.1
Gender 4 ( Female ) 100 56.5 83 52,9
() <45 160 84.7 105 71.4
Age(Years) > 45 29 153 42 28.6
™ ( Middle school ) 0 0.0 6 4.1
cApfrEE P (High school ) 15 79 33 224
Education ez (University ) 156 82.5 107 72.8
WFFELE (Postgraduate ) 18 95 1 0.7
[ 1% 5 A4 F 8 ( Compared with building group A ), 14 3:( #test ),
P<0.05,
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Table 3 Prevalence of various symptoms in office workers

AT BAIHEE Gt
5 Building group A Building group B Total
Ttems K HA ot HAol
Numbwr Percent Numbwr Percent Numbwr Percent
(%) (%) (%)
P ( Weariness ) 133 80.1 69 493 202 64.7
IR FJ7% ( Dryness or ache of eye ) 108 62.4 74 521 182 57.3
Bz kT4 ( Dryness of skin ) 92 58.6 54 394 146 49.0
398 ( Headache ) 71 452 39 283 110 36.8
1%+ ( Sore throat ) 62 39.0 44 317 106 35.4
#i7H ( Lachrymation ) 51 32.9 35 25.7 86 293
J&'E ( Flu-like symptom ) 53 34.9 21 153 74 25.1
523 (Stuffy nose ) 47 30.1 20 14.6 67 224
Jfg ] ( Chest tightness ) 37 245 29 20.6 66 22.6
TP ( Sense of itch in face ) 31 20.3 24 17.5 55 18.9
i (Snotty ) 34 21.9 16 11.8 50 16.9
I RT3 ( Dyspnoea ) 21 13.8 8 5.9 29 9.9
J7%% (Rash ) 13 8.7 9 6.6 22 7.6

XA PR TR 0 A AR B A I A FHE P SBS
AN 11.9%, Horp AL B LI AR SBS AR H BLR 7

R 13.2% 15 10.2% , G501 F R 5 A R 2 B I A #E 2 [] SBS
FEAR 25 G2 E B X, BN 5 Lot ) DA R A i 4
45 B IRIE KR, ANEPESAY SBS SRR H BLAR 2 7 LS H2
S, AHARRAE R LAY SBS 2 A Gii 43 3, Wk 4.

232 HAMBERRZIHMGSBS K EAS MK R A
Spearman AN KI5 Jr i, I E N ANTEXTINA B IRET IR
BEWRRE | AT EERRE L WO L A TC SRR L AT DL MR AR T
T 32 I A7 A b 5 3 i AR i) 2 07 A 2 5 O 4 SBS R4 T
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INVAIRETIREE | W8 I s OB e R 3 I SBS Y R 25 i [ %
X — 45 i A 3 L 5 R I 4 S 2 ) A A — Bk a1
X HR W P 286 REERE R AR AE 5 55 M R 3 R I R o 1 E A
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R A BARAE 2 B He R 22 RG24 (£ =6.539, P>0.05),
5 R SRR PRI W B AR 257 11 % 22 et RS2 3
X (*=8.079, P<0.05 ).
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Table 4 SBS symptom prevalences in office workers by building group, gender and age

sl A

INVANFE( Oceupational worker )

95% A {Z X ] ( 95% confidence interval )

OR

Classification Sample size NE( Number ) SEMR % ( Prevalence, % ) s Lower Upper

=S A BT (Building A) 189 25 13.2
LSESC @Jf uridine group 0721 0771 0.442 1.409

Type of building B ZH#%7( Building group B ) 147 15 10.2

P % (Male ) 153 16 10.5
0.561  0.797 0.440 1.446

Gender % ( Female ) 183 24 13.1

I < 45 265 36 13.6 "

RS ) 3380 2411 0.888 6.550

Age( Years ) =45 71 4 5.6

[ ]": P<0.05,

R T HE— 25 B R4 B2 0 SBS 1 R N K, Gl
UL EAISE w5 v i RN v N W BB S K=t u s iUk
PRI BT Y SBS AR R R G AL, F=2.712, P=0.001,
FE2ERE L, ROER , PRI T 2 ) 2250045 F=3.297,
P=0.001, Hrp2s S0 R A N IR XS B 1) FAEL 43 508
4.329 F14.542, %R P{E 43514 0.038 F10.004, W] JLIX 1§ 15

B ZERA G FE X, WS, FKe.

BI85 BB ATESN A TG SBS 4115 900 & BRBE 48 itk

TELse, T8 A HS ORMH, W WIMAIRERIRIE | WEE | 25500

AR 3 AR R 54 SBS ARFZ R # VIR, & EEW
MR 2 o IVATREE R A A AN =N TC5R . ENATIL
JE RN AR R 5 SBS A AR CHEERR, N
AJDLRE | a8 RS AN T 1 OR T B8R > 1, {8 HGHE H 959% ]
{5 X AT, R G HE B LA B PR R A9 AT BB o logistic 10143
WS, 28 SOFrBE R EE A 2 15 SBS A LM M A &, (B [ )
D PR IS O LA 22 MR, MASREU AT Gei 2
(P>0.05), W7 MES,
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Table 5 Indoor air quality indices and assignments

7545 ( Variable ) [ 2 ( Factor ) A ( Category )
N T ( Satisfied )=1; ANHE, 2K ( Unsatisfied, too low )=2; AN#E:, 125 ( Unsatisfied, too high )=3;
X, INAREE IR ( Temperature
1 IR (Temperature ) AR, AFasE (Unsatisfied, unstable )=4
N W7 (Satisfied )=1; A, #HK( Unsatisfied, too low )=2; A, 14 ( Unsatisfied, too high )=3;
X INAIREE IR idi
: AEFBIRE (Humidity ) A, A4 ( Unsatisfied, unstable ) i =4
Xa INVAIRE A SO BERERE ( Air Freshness ) i (Satisfied )=1; A7 ( Unsatisfied ) =2
Xs IV AW ( Smocking in office ) /R ( Sometimes )=1; £% (Usually )=2; % KA (Everyday )=3; Ji( None )=4
X5 INAIREE 2 A JC M ( Odor in office ) A, B (Yes, obvious )=1; A, AKHE (Yes, unobvious )=2; ¥ (No)=3
Xo INAEIEZE N ] WL ( Visibility ) ##( Good )=1; —&( Normal )=2; A KL ( Not well )=3; fRAL-(Bad )=4
X7 IS EREE 5 N RS ( Noise ) FUE e ( Quiet )=1; ANKZHH( Normal )=2;  FLAEWPI ( Noisy )=3

Y SBS

Jo(No)=0; £ (Yes)=1
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Table 6 Logistic model of self-evaluation on office indoor air quality and SBS
i bt , xR et eoeton e comenion
Variable Sample size Correlation coefficient - » - »
H ( Corrected model ) — — — 2.712 0.001 3.297 0.001
X 325 9.15 0.1427 0.557 0.643 — —
X, 323 12.85 0.187" 1.367 0.253 1.385 0.247
X, 330 12.45 0.194" 4.628 0.032 4329 0.038
X 333 10.63 -0.070 5.086 0.002 4.542 0.004
X 333 351 -0.075 2,070 0.104 1.743 0.158
X 334 11.35 0.145 1.791 0.149 2333 0.074
X 333 1.34 0.059 0.061 0.941 — —
[ ]™: P<0.01,

xR7T RET=EE5NAESBSERXR

Table 7 Relationship between environment variables and SBS outcomes

233 FEWMIABEAEL LG SBS R A K IM AR &
HIE . CO. COp, 25U T A A BREE G E | Y R I

Bl (Vaidle) 7 OR _ hosiccoefiienl 5 JL s b 5 AR 0 42 4 1 9 SBS AREREA T
" - = - %o % Spearman tHE AT, 25 WA 6. R J7 Kt ol WL A HOR B
. o - . 5 SBS AR e, (LT WA 7 53 2 9 SBS EE 1,
- o i o COLALBIFE RRAGHEN SBS 4175 T, VARE K FEAEL A7 B LI
Y. 0.70 075 o112 ETFSBS AT T RS, HABAS R R B R AR
X, 343 1.08 0.441 Ha SBS 1A B AL AR AT I 8l o AHSC T R R B G &
X 130 1.48 — B TR AN L TR, PAARRIRESMB AL KT 0.05, LA
[ ]7: P<0.01, BT LGA S, IR EORATRE S SBSATK, WK 9.
#8 LUISBS HANTERETLMEDIFER
Table 8 Multivariate linear regression analysis on office indoor air quality and SBS
A5 TREIHZESB) BRI 250 SE ) . 95% AT {7 X ] ( 95% Confidence interval )
Variable Partial regression coefficient( ) Standard partial regression coefficient( SE ) TFBR( Lower ) FR( Upper)
H A Constant ) -0.012 0.000 -0.331 0.741 -0.086 0.061
X 0.042 0.054 0.864 0.388 0.053 0.137
X> 0.068 0.102 1.431 0.153 0.025 0.161
X; 0.114 0.168 2421 0.016 0.021 0.206
Xy 0.104 0.156 2.508 0.013 0.022 0.186
X5 -0.081 -0.121 -1.835 0.067 0.168 0.006
Xo 0.040 0.060 1.025 0.306 0.037 0.116
X7 0.020 0.029 0.516 0.606 0.057 0.097

[ F [# A R?=0.087, B4 % F=4.142, P<0.001( For the model, R>=0.087, P<0.001 ),

*9

IMEREZES SBS W-FH#IE K Spearman 18X 54

Table 9 Chi-square tests and Spearman correlation analysis on selected

indoor air quality indices and SBS

i H

Ttems

R PE

P value of y* test  Correlation coefficient

% ( Ammonia )

I ( Formaldehyde )

—H LR (€O )

AU (CO,)

25 ( Air velocity )

AR ASIRI) (PM;o )

BE (Mlumination )

5L (Temperature )
AHXHE B ( Relative humidity )
M7 ( Noise )

0.007"
0.002"
0.787

0.046
0.141

0.056

0.008"
0.048"
0.008"
0.008"

LEPE
0.040 0.465
0.063 0.250
0.049 0.370
0.068 0.211
0.002 0.976
0.063 0.252
0.044 0.424
0.156 0.004"
0.055 0.318
0.073 0.181

[ ] P<0.05,

IR B 5 SBS 45 Ja) H logistic [a] I HEF HE 47 6] Fij 28 45 [m]
IH53HT, G52 10, BIAIKG K P=0.001, ARG 32, AT A
R SR AR M A AR AR IR S SBS AT G,

F10 FELES SBS LR R logistic [ JI1E
Table 10 Logistic regression model on environment variables

and SBS outcomes

754 ( Variable ) SE P OR
H 8099 ( Constant ) 14.675 0.007 —
Af W AFIRE) ( PMo ) -9.272 0.009 0.000
i ( Temperature ) -0.693 0.003 0.500

3 Tt
P AR 28 N 28 SRR 250 oA A 2R 3 B3 Mg 7 i 8 o [
FAESh, HA PR I-AA4% , M B AT A & . R | s
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