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ABSTRACT

Objectives: Exposure to hazardous air pollutants could be affected by sociodemographic factors such as age,
gender and more. Information on time spent in microenvironments has a critical role in exposure assessment. The
purpose of this study was to analyze the exposure pathways which influence personal exposure through time-
activity patterns and sociodemographic factors.

Methods: A total of 379 subjects were collected from the second term of the Korean National Environmental
Health Survey. A questionnaire survey in relation to sociodemographic factors and a time-activity diary were
carried out for personal exposure to toluene. Focusing on personal exposure to toluene, factors affecting personal
exposure were analyzed using multiple regression analysis.

Results: Participants spent their time in an indoor house for 16.8+4.0 hr, workplace or school 2.3+3.5 hr, and
other indoor 2.1+2.2 hr. Sociodemographic factors were significantly different among each personal exposure
and microenvironment. Time of staying at an office turned out to be a main factor from point of exposure in
exposure pathway using multiple regression analysis. As a result, this means that exposure may be different
according to the time of staying in each microenvironment.

Conclusions: Personal exposure to air pollutants might be decided by time-activity pattern indicating when,
where, and which activities people pursue, as well as individual sociodemographic factors.

Keywords: Toluene, sociodemographics, time activity pattern, exposure assessment, exposure pathway
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Table 1. The description and categories of variables in
this study

Description and
categories of each
variable

Variables

Dependent variables

Personal exposure concentration

(ug/m®) of toluene Continuous variable

Independent variables

Spring=1,
Seasons summer=2,

autumn=3, winter=4
Gender Female=0, male=1
Age Continuous variable
House types ?p?:;ﬁ:ﬁ;f use=0,
Buy a new furniture No=0, yes=1
Smoker No=0, yes=1
Second handed smoker No=0, yes=1
Drink alcohol No=0, yes=1
Exercise No=0, yes=1

Less than high
Education school=0, over

university=1

Marital status Single=0, married=1
0-99=0, 100-199=1,
200-299=2, 300-
399=3, 400-499=4,
500-599=5, Over

Income(10,000 won)

600=6
Job No=0, yes=1
Industrial complex near house No=0, yes=1

Staying time in house indoor Continuous variable

Staying time in workplace or schoolContinuous variable

Staying time in other indoors Continuous variable

Staying time in outdoor Continuous variable

Staying time in transport Continuous variable

J Environ Health Sci 2017; 43(2): 000-000
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A8 AMste] AAEIATE ALE) el EERE EAJd Table 2. Socioeconomic and demographic characteristics
e el r 7k Hio Hluws T-HAo} of participants in this study
UANALIEH S AL ST, EFAL Al Category N (%) or Mean
% FEole] HAYS FHs] skl HARYS Gender Female 222 (58.6%)
AN B Aol EgE W geishd o Male 17 G14%)
=3 2rH(Table 1). (MeifzSD) Szy.ijfrlss'3
Detached house 130 (34.3%)
1. A7z House type Apartment 249 (65.7%)
IRIEETIEN " eS| 05474 b
A 37989 AES Fol AR QlF-ARS|EH Aleohol No 25 (6.6%)
54, AgEH, 257, AYTE Table 200 Yes 354 (93.4%)
ERASITE. Zredate] A Hlg-2 oAo] 58.6% = Smoking No 306 (80.7%)
A 414%RT Ekow WA Hz AFe Yes 73 (19.3%)
52815342 UERGTH At 2 S4AE= 19.3% Second-hand No 282 (74.4%)
o]9.om, 25.6%7} THHEAS sl Yty SHE smoking Yes 97 (25.6%)
Att. sk 1ZE olale] FqR7} 245 (64.6%)°- Education Less than high school 245 (64.6%)

2 thSo| e Feiz} 1349 (35.4%)ETE Bton,
219S 7 FodR= 1929(50.7%), FAA+= 187
H(49.3%)2 Y23 &S YERIiT

2. AZHersed

T FHd=} 37990l thate] WA Fe] Ak
FEEE Table 30 YEPAATE HY Aol A
F2E A7re FEdy 16.6+4.6 hr, IF L T
I 3.0+43 hr, 7IEREW 1.8£2.1 heZ 3 5 AU
3 AAES 88.7% ol om, Aol HFEEE Al

7He 1.1£1.9 hr, ©]§AI7He 1.6+1.7 he2 YERTEH
Fe o) v Fe AWM HUE Al7le] 3

@ 0.7hr B 2w, A7 A stuox Bl A7k
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Table 401
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17.1£31.8 pg/m?

=

*‘141 38.2+112.7 ug/m Tﬂléﬂ
Hot =4 YEseH, AQleE
FAATE FEAY 0.645(p<0.01),

2] Spearman
Fede] 0273
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More than Junior college 134 (35.4%)

Unemployed 187 (49.3%)
Total
Employed 192 (50.7%)
Existence of Mal Unemployed 46 (12.1%)
ale
Job Employed 111 (87.9%)
Unemployed 141 (37.2%)
Female
Employed 81 (62.8%)
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Table 3. Time (hr) spent in the micro-environments of participants in weekday and weekend
Micro- M+SD Sum R Interquartile range
environment (%) (%) ange 25% 50% 75% 95%
-+
House Indoor 16.8+4.0 1.4-240 143 17.0 20.0 22.5
(70.1)
Workplace 3.0£3.5
Indoor (or School) 95) 88.3 0.0-19.3 0.0 0.0 45 9.1
Total Other indoors 2'(1;72)'2 0025 05 15 29 60
Outdoor 1'(2;]1)'7 5.1 0.0-11.4 0.0 0.5 1.8 5.0
+
Transport 1.6£1.5 6.6 0.0-104 0.8 1.4 2.0 3.9
(6.6)
16.5£4.6
House Indoor (68.6) 2.8-240 128 16.8 20.5 23.5
Workplace 3.0£4.3
Indoor (or School) (12.5) 88.7 0.0-16.0 0.0 0.0 6.5 11.5
. 1.842.1
Weekday Other indoors (7.6) 0.0-12.5 0.0 1.3 2.5 5.8
1.1+1.9
Outdoor “6) 4.6 0.0-140 0.0 0.0 1.5 5.5
+
Transport 1,617 6.7 0.0-13.8 0.5 1.3 2.0 45
6.7)
+
House Indoor 17.244.3 0.0-24.0 14.8 17.8 20.5 23.0
(71.6)
Workplace 1.6£3.4
Indoor (or School) 65) 87.9 0.0-23.3 0.0 0.0 1.3 9.8
+
Weekend Other indoors 2(‘; 82)9 0.0-14.8 0.3 1.5 33 8.8
Outdoor 1.3+2.0 56 00100 00 05 20 58
(5:6)
1.6£1.6
Transport (6.5) 6.5 0.0-9.8 0.5 1.0 23 5.0
Table 4. Micro-environmental and personal exposure concentrations (Ug/m®) of toluene
) Inter-quartile range
Location M+SD 1’0 GM Range
25th 50th 75th 95th
House indoor 30,1157 141 0111564 7.1 13.3 264 1518
(n=224)
m " 34
ouse outdoor 5 14318 9.2 0.1-3524 50 9.7 15.0 58.9
(n=221)
Personal 39.5485.5 180 048476 88 156 348 1569
(n=370)
¥ 35.8+78.0 pg/m’ Hoh EQEoU BAACE & A gkokowm, ¥, 7FEEYe ©E IxE F
e AT ol BE Algo] B AR EE HEE FEolAU BEE A%e WA 5
NS gkl Eov $AMOE fels gk
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Table 5. Personal exposure concentration to toluene according to socioeconomic status

Personal exposure (ug/m®)

Categor
gy N AM=£SD GM P-value
Female 222 37.8+39.7 18.1
Gender 0.830
Male 157 39.7496.1 18.0
20°s 21 69.9+£184.0 23.7
30°%s 71 63.1£130.1 24.4
40%s 75 38.8+72.5 18.6
Age 0.012
50°s 73 20.7422.1 12.1
60°s 77 37.3+60.2 19.5
> 70%s 62 22.2428.1 13.5
. No 306 35.3+76.0 16.9
Smoking 0.120
Yes 73 52.4+114.0 235
0-99 55 27.2442.7 15.1
100-199 68 23.8435.2 14.4
200-299 68 61.5£127.0 19.6
Income(10,000 won) 300-399 70 33.9455.0 19.4 0.075
400-499 40 47.9+133.3 20.8
500-599 44 52.6+103.0 242
> 600 34 21.2+18.5 16.4
. Less than high school 245 35.4+75.7 17.1
Education - 0.330
More than Junior college 134 44.3+99.1 19.9
. . Unemployed 187 35.8+78.0 15.9
Existence of job Total 0.525
Employed 192 41.3£90.9 20.4

Table 6. Factors affecting personal exposure concentrations to toluene by using of multiple linear regression models

Dependent Independent Coefficient Partial R> Model R®  p-value

Toluene concentration of house indoor .656 22.8% 22.8% 0.000

Personal exposure to House construction year .013 6.8% 29.6% 0.003

toluene Times (hr) spent in workplace or school 4.691 5.6% 35.2% 0.006

Age -1.205 3.1% 38.2% 0.034
5. S50 Mol s HEeol B4 FAARA WY F A A stepwise)e ©]
B2 AwE FEo] TS FE Q09 F §3] AAE eItk B AeE B0
Wy BAL gel] AslelTa B4S 2Re 9U FE ARUsE FYO) 99 3%, 4
HERAL, AR, FY AN BN FE FdE, SRR 2d A7), A8 1}
MEE olgalel HIIARNS AASA BF  Bhthp<0.05). FHLY BTN Sk =w 4
A AeE FE 9T 89 F BANE R Fdns)l H2USS B74 AeE % S
F EPAFE AN, TR BRI BE JPL FE 202 Ushon], g4afN »
(h), FHAN BTN FE, B AWE, AF, W Azl 7 ASelE e Fvieh ol
AFEEZ YePdth Table 62 549 701w AT EFE AFo] HSFE 7 NU=FE F

= kol dFE A 220S etslr] S8 o w7t STkl Ae & g Y
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