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Fig 1. Correlation relationship between indoor and outdoor concentrations.

Table 1. General characteristics in surveyed coffices.

Above the ground

Items Basement Total
<1 year* 1-3 years > 3 years Subtotal
Number of office 3 8 15 31 9 40
Number of worker(MeanSD) 49.5£101.5 16.5£7.9 18.9+9.7 2624516 10.7+6.3 2274458
Temperature( C) 252419 25,0423 25.8+1.6 25.5¢1.8 25.8+1.8 25.5+1.8
Humidity(%) 58.0+13.7 60.3+16.1 63.2+12.0 61.6+13.3 58.1£10.3 60.4£12.6

* A period since constructed or remodelled
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Table 2. The airborne level of indoor air poliutants in surveyed offices.

Above the ground

: T Basement Total
Variables < | year I-3 years >3 years Subtotal (N=18) (N=80)
(N=16) (N=16) (N=30) (N=62)

CO(ppm)inside 506.2+152.5 480.7+231 .4 659.3x296.5 573.74257.1 578.9£100.2 574.8£230.1
COx(ppm)outside 404.9+107.3 323.5481.9 387.9+1175 375.6£108.3 427782 4 387.4£104 4
VOC(ug/m’) 762.2¢1121. 248.1£1.25 » 648.0+997.3 360.1 698.24944.7

(N=7) (N=2) (N=1) (N=10)
HCHO(ug/m3) 52.6+32.8 67.3+65.2 50.6+28.1 55.4+40.8 62.0£21.9 56.9£37.2
Bacteria(CFU/mJ) 218.3+183.0 96.5+£58.7 72.0£76.4 151.3=144.5 272.3£90.4 203.1£135.1

) (N=4) (N=2) (N=2) (N=6) (N=14)
Resp. dust inside(ug/m’) 65.2+48.3 48.5+34.5 65.0£50.8 60.8+45.6 61.5£57.1 60.9+47.6
Resp. dust outside(ug/m’) 93.1£51.37 69.8+47.7 80.4+50.0 81.0+48.8 224.6+319.0 113.3£162.4

* . A period since constructed or remodelled
%, Number of samples collected

2 Jehd Fog i) 491 ojAkst
gha o] 7S oke] ATAAIE EhiloH
(=039, p=0.01), JAM BE] SFLE
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(=0.43, p=0.01).
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(20%)°] 71717500 pgm’) & 233 2
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Table 3. Percentage of number exceeding recommended level proposed in MOL or MOE

o zAYIL) 53] o] 471 BT A&
o] 1 0]l AR ZALE 3L
o} Z2ogs| =] A¢s AA 8074<]
NE ZF 674(7.5%)0) §21715(120 pghm’)
o zalE Aoz zAEon, FEA
8713185 H)& 7EQ2e] 1 ©l3f,
133} 3 Alel, 33 o]te] AZCIM
2712 20313 Qe A2 FARY
U} 34 A A4 8071 A
2 2 173(13%), & AsrdEd AXE
AR 54713150 pgm')& E34
= Ao AT

3. AIRA 2RSS R 3Y

A 7] 3 e9Ee) BE £

Ars} WEgale] AAs AR 2R

A2y 24 AR A AR &
g gzl A 1395827 8708,
olz} 525%) 07 ARFIIS5+854(H
2} 379+ 824, o174} 31.7 £ 7.6)41= 30
7} 748 W A0 ZAESI:
HZAREY] AR 2 F A T
o] ulg B o3t MEFAL A=
I 49} #r} o A7 (Nauseation)’, ‘3
E{Snivel)’, ‘T2, B Y (Nasal catarrh)’,
=71 (Gasp)’, 7F5 W2 E(Feel choke)’,
iz 9 7HEE, TN EYe
prickingy, ‘¢F7 €% w9 IR
(Ophthalmia)’, “=r2] %%{(Neck dropsy)’,
‘9 BHRigor), ‘%S (Pyrexiay, ‘TE, TH
E=(Arthritis)’, ‘71213 “ol(Defects of
memory), ‘@71F % oAEET
(Vertigo), *-$-2(Melancholy)’, 718, <1

unit - %
Variables < year* 1-3 years >3 years Basement Total

CO; mnside 6.7(2/30) 2.5(2/80)
CO; outside " - - -

vocC 28.6(4/14) - - - 20(4/20)
HCHO 6.3(1/16) 18.8(3/16) 6.7(2/30) - 7.5(6/80)
Bacteria - - - - -

Resp. dust inside 5.6(1/18) 1.3(1/80)

Resp. dust outside

* 1 A period since constructed or remodelled

%, 04(Number exceeding Recommended Level in MOL or MOE/Number of collected samples)
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Table 6. Relationship between environmental
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items in office and subjective symptoms of health in office workers.

Items Status Mean S.D. p-Value
Clean status Very good 40.9 21.1
Good 478 21.6
Normal 514 21.3 0.01
Poor 60.2 23.5
Bad 70.6 205
Location of office Above ground 1217.0 52.0 001
Basement 138.0 61.1 ‘
Exchange of fumniture or painting Yes 549 1.2 0.03
(half a year) No 52.0 0.8 ’
Repair in office Yes 54.7 22.7 0.09
(half a year) No 523 235 '
Ventilation system Installed 53.6 27
Nothing 54.2 23.6 0.01
Unknown 19.2 2.1
Heater & air-conditioner Installed 53.1 233 0.07
Nothing 48.6 225
Frequency of ventilation Very good 470 23
Good 489 222
Normal 532 238 0.01
Poor 56.9 222
Bad 60.6 228
Temperature Very high 592 26.0
High 57.1 233
Mormal 484 21.6 0.01
Low 63.6 259
Very low 64.4 278
Relative humidity Very high 64.9 243
High 515 219
Normal 46.5 24.5 0.01
Low 553 22,1
Very low 70.9 236
[Nlumination Very high 59.5 214
High 472 218
Normal 535 226 0.01
Low 59.6 258
Very low 78.0 229
Number of worker Very many 63.6 25.1
Many 55.7 222
Normal 50.6 23.0 0.01
Few 483 19.7
Very few 43.1 237
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Table 7. A summary of indoor air quality on offices in other studies

Author(year) Sampling location (period) Sampling pollutant Summary (Concentration)
Shin.D.C. et al 5 sites in Seoul CO, CO,, Non-smoke(Summer, Winter)
(1990) (1989, 2 / 1989. 7) NO,,80:, CO-1.4+0.4, 3.1£1.7
TSP CO,-646+148, 741185,
NO,-0.136+0.008, 0.023+0.010
TSP-86=25, 137+41
smoke(Summer, Winter)
CO-2.0+0.9, 45£2.5
CO-806+186, 680+175,
NO,-0.018£0.006, 0.033+£0.017
S0,-0.046+0.022, 0.049+0.025
TSP-139+104, 225+92
Shin.H.S. et al 4 sites in Seoul Benzene Benzene-76.9+63.7,
(1993) (1993, 3 ~4) Toluene Toluene-434.8+467 4,
Ethylbenzene Ethybenzene-54+64,
o0-Xylene 0-Xylene-18.5+15.2,
m-p-Xylene m-p-Xylene-46.9=33.2
Back.S.0. & Kim.Y.M. 24 sites in Daegu C0, CO., CO-241.6,
(1996) (1994 8 / NO., CO,-1008+983,
1994, 12 ~ 1995 .1). Benzene, NO,-0.022+0.013,
Toluene, Benzene-11.1+13.1
Ethylbenzene, Toluene-65.8+79.8,
m-p-Xylene, Ethylbenzene-7.7+9.3,
Stylene, m-p-Xylene-23.1£25.6
o-Xylene, Stylene-5.5+5.2,
1,3,5-TMB, 0-Xylene-14.6+17.9
1,2.4-TMB, 1,3,5-TMB-8.1£19.1
Naphthlene 1,2.4-TMB-18.3+39.2
Naphthlene-6.947.2
Hwang.S.M. et al. I8 sites in Daegu & Daejoen PM10 Daegu(Smoke, Non-smoke)
(1999) (1999, §~9) PM10-55.10, 7.66
Daejeon(Smoke, Non-smoke)
PM10-59.80, 96.80
Nam.B.H. et al. 2 sites in Seoul PMI10, B, Mg, PM10-57.5, B-0.540,
(2002) (2000. 4-~10) AL T, Ny G Mg-0.009, Al-1.097,

Fe, Ni, Cu, Zn, As, Se,
Cd, Ba, Ce,

Ti-0.005, V-0.001,
Cr-0.140, Fe-0.487,

Pb Ni-0.035, Cu-0.001,
Zn-0.830, As-0.001,
Se-0.001. Cd-0.001,
Ba-0.447, Ce-0.002,
Pb-0.027
Bang.S.J. . ites i j i i i spp-
&y it R - v AT
Fungi Fungi-54,
Coliform Coliform-112
Kim.Y.S. et al. 5 sites in Seoul Rn Underground
(2002) (1996. 3--1997.3) Rn-53.2428.7
Above ground
Rn-32.2+7.1
Park.J.G. & YoonJ. W, Sites in Gyeonggi TSP, CO, General office
(2003) CO,, TSP-50, CO-1.31, CO--806.25
Public office
TSP-35, CO-1.35, C0,-929.55
Wu P.C. et al. 5 offices in Taiwan HCHO General office
(2003) (1990-1999) 174-1190.5 ug,/rn3

# unit; particles(ug/m’), VOC(ug/m”), gases(ppm), microorganism(CFU/m’), Rn(Bg/m’)
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