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Time-activity Patterns and PM,; Exposure of the Elderly
in Urban and Rural Areas
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ABSTRACT

Objectives: Personal exposure to air pollution is affected by contact over time and by location. The purpose of
this study was to determine the relationship between personal exposure to PM, s and the time-activity patterns
of the elderly in urban and rural areas.

Methods: A total of 44 elderly participants were recruited for a 24-hour PM, 5 personal exposure measurement.
Twenty-four were from Seoul (urban area) and 20 were from Asan (rural area). Energy expenditure and
spatiotemporal positioning were monitored through PM,; measurement. Spearman correlation analysis was
conducted to determine the relationship between PM,s and time-activity pattern.

Results: Daily average PM, 5 personal exposures were 19.1 £ 9.7 pg/m’ in Seoul and 29.1 £ 16.9 ug/m® in Asan.
Although outdoor exposure was higher in Seoul than in Asan, residential indoor exposure was higher in Asan
than in Seoul. Higher PM, 5 personal exposure in Asan could be explained by longer time in residential indoor
environments and higher indoor PM, 5 concentrations. Seoul elderly had higher energy expenditure, which may
be due to the use of mass transportation.

Conclusion: Personal exposure to PM,s was higher among Asan elderly than Seoul elderly because of high
residential indoor concentrations and longer residential time. Lack of energy spent and higher personal exposure
to PM,s might have led to higher risk among the Asan elderly.

Keywords: Air pollution, personal exposure, PM, ;s regional variation, time-activity patterns
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Table 1. Descriptive statistics of residential indoor time proportion, total traveled distance, energy expenditure and PM, 5

per sonal exposure.

N Mean = SD 25% 50% 75%
Residential indoor Seoul 24 759 + 174 62.4 81.7 88.3
time proportion Asan’ 19 84.3 £ 14.5 72.2 90.1 94.9
(%) Total 43 80.1 = 16.4 64.5 85 91
. Seoul 24 6.6 £ 5.5 1.3 4.7 10.2
Total trav(illff)l distance ) can™ 19 2435 0.1 0.7 23
Total 43 7.7 +19.9 0.3 23 6.7
) Seoul 24 11.5 £ 5.0 6.6 11.8 15.2
Energy expenditure - 19 84 + 44 4.1 7.9 10.8
(kcal/h)
Total 43 99 £ 49 6.1 8.9 14.2
PM,  personal Seoul 24 19.1 £ 9.7 8.6 19.1 26.1
exposure Asan 19 29.1 £ 169 173 23.8 349
(ng/m’) Total 43 24.1 + 145 132 229 28.9
*: p-value of Wilcoxon test < .05, **: P < .01
Aste] AE A 2 Aol ZrAEA] )2l
=Zo] AA JiRI=ZEel vl Gl thell Fotr w .
IX]’ 0]’)\}\]:]—- <~
?:lx) 60
PE = CpyxTpyx Cort Torx CotTo (b) é
PE = Personal exposure g 40 1 o T
RI = Residential indoor 3 T e
OI = Other indoor 07 T
o L]

O = Outdoor

AA 4379 =72 o s =49 go|g
2 E3) &3 A8 QA7 B, = o5 A,
= A < Table 191 LR

 A1E AFshs =3l 249l thEk &k A

BF-E 75.9+17.4%C1 AT} oFit
o AFste =HATE 199l et A ZH/\U\]ﬂ-

ANAAZFE o}4to] /‘1311?} Tr«l o}ﬂl = kE}
(Wilcoxon H| 24 W, p<0.05). A2l AFsI=
=R 2470l W3t & ol F AP e &S 6.6
+£5.5 kmo]loH, oRitel] AFshE =P A+ 1979
et F ol sAZ ] AR HES 24435 kmE A E
Bt} AR folsA Wtk (p<0.01). A<
AFsR= =50l 2410 gt e=3o] AT
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T T
Seoul Asan

Fig. 1. Difference of daily average PM,; personal
exposure (ug/m’) in Seoul and Asan. In box plot,
the full line represents median value, the dotted
line represents mean value, while the upper and
lower ranges of the box represent the 75% and
25% quartiles, respectively; whisker parameters
indicate 1.5 x the interquartile range; closed circles
indicate 5 and 95 percentiles.

2 11.5+5.0 keal/ho]ATt. oRitel] A3l =30+
1995 tiet 5] Ak 8.4+4.4 keal/ho]
Atk Aol & 7H° f—ﬂu it Aol of
ARG folEA E2 257E BATH(p<0.05). A
ol ATk =879 zﬂvﬂﬂdzl M =Z9
b e 249 1 22.5+£22.2 pg/m*e]R o, of
Aol AFshs =81 19789 ZrAHA] 7l
Z9] AEHT-S 29.1+£22.7 pg/m* oItk (Fig. 1).
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ZALL SE AF LF0ITO| ANZHESUY Xo|2t ERMBEX| (PM,s) & 5

Table 2. Spearman correlation coefficients among residential indoor time proportion, total traveled distance, energy

expenditure and PM,s personal exposure

Seoul Asan
.ReSIdenj[ ial Total traveled Energy .RESIden.t ial Total traveled Energy
indoor time . - indoor time . -
. distance expenditure . distance expenditure
proportion proportion
Total traveled distance -0.3 -0.7"
Energy expenditure -0.02 0.5" 0.02 -0.4"
PM; personal 02 0.3 0.1 0.3 0.4 -0.003

exposure

*: p-value of Spearman correlation coefficient < .05

Table 3. Contribution of residential indoor and outdoor personal exposure to entire PM, 5 personal exposure in Seoul

and Asan
C (ug/m’) T (h) PE (ug/m® x h) Level of contribution (%)

Residential indoor 19.8 £ 11.6 182 + 4.1 373.9 £ 252.0 753

Seoul Other indoor 247 £ 10.2 3.1 +£2.7 71.5 £ 593 4.1
Outdoor 34.6 + 20.8 3.6 +3.0 142.2 + 156.7 20.6

Residential indoor 278 + 152 202 £ 3.6° 548.6 £ 277.4" 68.8

Asan Other indoor 28.1 = 11.0 05+09 184 + 12.6 7.1
Outdoor 273+ 149" 34+36 92.8 + 94.0" 14.1

*: p-value of Wilcoxon test < .05

C = Daily PM,;5 personal exposure

T = Time in each microenvironment

PE = Time weighted PM,5 personal exposure
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