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ABSTRACT

People are exposed to air pollution from a range of indoor and outdoor sources. Concentration of nitrogen dioxide (NO>),
which is hazardous to health, can be significant in both types of environment. This paper reports on the measurement and
analysis of indoor and outdoor NO, concentrations and their comparison with measured personal exposure in house and
workplace indoors with 28 office workers during winter and summer seasons. Time activity patterns were used to determine
the effects of these factors on personal exposure. The residential indoor and office indoor times were 12.29+1.58, 7.86+1.97
hours in winter and 11.04+2.18, 8.26+2.04 hours in summer, respectively. Measured residential indoor, outdoor and office
indoor, personal exposure NO, concentrations were 23.10+8.46 ppb, 23.97+6.86 ppb, 21.91+11.50 ppb, 22.08+8.64 ppb in
winter, and 19.94+6.04 ppb, 21.21+6.84+ ppb, 22.55+9.54 ppb, 27.45+8.96 ppb in summer, respectively. Contributions of
residential and office indoor NO, concentration on personal exposure were estimated by 57.98%, 35.62% in winter and

37.38%, 28.97% in summer, respectively.

Key words : Office workers, Personal exposure, Nitrogen dioxide, Contribution
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Table 1. Characterization of the survey participants

HeE Fde EA481] Table 29]
et It AL A 1Y 5 e UelA Hll=
A 7Vo] 51.22% Fom, ZAAY 32.76%, A 2] 5.50%,
0|5 5.53%%E YERH It ¥HH o 52] A9 e
46.02%, 21 ZAI 34.43%, A 9] 7%, o] % 6.88%S U}
Bt oleh o Sk Aol AW 9 A W of A
Hll AJZHE G 53 (W-test, p<0.05)E LR LT
Frojxpzo] FE Aol A Hdll AJ7HE gh=Ql 31,643
o] FeA WA Hdl AJ7H(14.23+4.56) H o} W&
= Ut Lo w(Yang et al, 2011), o] 212 3HAY, A
P, Rl Jebo] 23hE Zo)7] o= Ay
Z}ek 4= Qloh. Faoll A AFRA L2 A 609 & At
O 7 3 ARHEE A FE AWl A A 52.8%2F
o5 48.0%, AFA YA AL 31.0%8E AF 29.3%E
= AFet v wg wf FE Aol A K= A

Characteristics Number (%) or Mean+S.D.
Age 45.4+10.7
Administrator 9 (32.1)
Expert 3 (10.7)
Office 1 (3.6)
Service 2 (7.1
Jobs
Sale 2 (7.1
Technician 5(17.9)
Mechanic 3 (7.1
Others 3 (7.1
. Yes 7 (25.0)
Smoking
No 21 (75.0)
Secondhand Yes 20 (71.4)
smoking No 8 (28.6)
. Yes 28 (100)
Using gas range
No 0 (0)
Detached house 3 (10.7)
House type
Apartment 25 (89.3)
Eight-lane 2 (7.1
Four to six-lane 5(17.9)
Road type
Double lane 10 (35.7)

Others

1 (3.6)
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Table 2. Time activity pattern of participants during winter and
summer

Microenvironment ~ Winter(hr) (n= 28) Summer(hr) (n= 28)

House indoor 12.29+1.58 (51.22) 11.04+2.18 (46.02)
Indoor Office indoor 7.86+1.97 (32.76) 8.26+2.40 (34.43)
Other indoors 1.17+1.01 (4.89)  1.38+1.31 (5.73)

House outdoor 0.39£0.44 (1.64)  0.42+0.51 (1.75)

Outdoor
Other outdoors 0.93+0.96 (3.86)  1.26+1.46 (5.25)

Transport 1.33£1.34 (5.53) 1.65+0.84 (6.88)
thar wom, 2o A Bul= AR thar W
Ao 2 e th(Kornartit et al., 2010).
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Table 3. Measured NO; levels (ppb) of office workers for winter
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Table 4. Spearman correlation coefficients among measured NO,
concentrations in winter

Personal House House Office
Spearman r . .
exposure indoor outdoor indoor
Personal |
exposure
0.467*
H i 1
ouse indoor (0.012)
House 0.330 0.568%* 1
outdoor (0.087) (0.002)
0.484* 0.340 0.164
ffice i 1
Office indoor 0 000y (0.077)  (0.405)

and summer *: p<0.05, ( ): p-value
Winter Summer
Mean+S.D. MeantS.D.  p-value Table 5. Spearman correlation coefficients among measured NO,
(GM) (GM) concentrations in summer
. 23.10+8.46 19.94+6.04 personal House House Office
House indoor (21.54) (19.10) 0.114 Spearman r exposure indoor outdoor indoor
Personal
23.97+6.86 21.21+6.82 1
House outdoor (22.70) (20.29) 0.137 exposure
. 0.118
Indoo(rl//%‘;tdom 1.01£0.39 099037  0.308 House indoor —  59) !
21.91+11.50 22.55+£9.54 House 0.026 0.415% 1
Office indoor '(1945)' ('20 83') 0.821 outdoor (0.894) (0.028)
: : Office indoor 0.782%* 0.085 0.057 !
Personal 22.08+8.64 27.45+8.96 0.026 (0.000) (0.667) (0.772)
exposure (20.43) (26.06) 1 p<0.05, ( ): p-value
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