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Time-activity Pattern Assessment for Korean Students
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ABSTRACT

Objectives: The purpose of this study was to provide basic data for air pollutant exposure modelling and
understanding the contribution of respective microenvironments by assessing the time-activity patterns of Korean
students according to variables such as grade, sex, weekday, and weekend.

Methods: In this study, we compared the residential time of 521 (both weekday and weekend) lower elementary
students, 1,735 (1,054 on weekdays, 681 on weekends) upper elementary students, 2,210 (1,294 on weekdays,
916 on weekends) middle school students, and 2,366 (1,387 on weekdays, 979 on weekends) high school
students in different microenvironments according to grade, sex, weekday, and weekend. We used data from the
2014 Time-Use Survey by the Korean National Statistical Office for upper elementary students through high
school students, and surveyed time-activity patterns of 521 lower elementary students aged 7-9 years. Each
microenvironment was divided into indoor, outdoor, and transport. Indoor environments were divided into home,
school, and other places. In addition, the results of previous studies were compared to this study.

Results: Weekday time-activity patterns of Korean students indicated that lower elementary students spent
16.02+2.53 hr in the home and 5.37+2.32 hr in school. Upper elementary students spent 14.11+1.79 hr in the
home and 6.27+1.37hr in school. Middle school students spent 12.83+2.22 hr in the home and 7.48+1.88 hr in
school. High school students spent 10.65+2.86 hr in the home and 10.23+2.86 hr in school on weekdays. High
school students spent the least amount of time in the home and the most time in school compared to other grades

Conclusions: Students spent most of their time indoors, including in the home, school, and other indoors. On
weekdays, as the grade increases, home residential times were decreased and school residential times were
increased. Differences in time-activity patterns according to sex were not found for either weekdays or
weekends. It is estimated that Korean students could be affected by school indoor air quality. High school
students could be most affected by school indoor air quality since they spent the most time at school.
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Table 1. Time-activity patterns (hr) of students by grade on weekday and weekend

Elementary school students

Middle school

Lower grades

Upper grades High school students

students

Microenvironments (7~9 years) (10~12 years)
(Weekday, n=521) (Weekday, n=1,054) (Weekday, n=1,294) (Weekday, n=1,387)
(Weekend, n=521) (Weekend, n=681) (Weekend, n=916) (Weekend, n=979)
House 16.02+2.53 14.11£1.79 12.83£2.22 10.65+2.86
Indoor School 5.37£2.32 6.27+1.37 7.48+1.88 10.23+3.57
Others 1.15+1.24 2.31+1.52 2.34+1.93 1.67+2.29
Outdoor 1.20+1.26 0.86+0.50 0.83+0.57 0.57+0.51
Weekday T
Bicycling 0.05+0.18 0.03+0.18 0.04+0.19 0.03+0..19
Private 0.07+0.21 0.13+0.34 0.11£0.31 0.12+0.29
Transport .
Public 0.15+0.33 0.07+£0.27 0.22+0.47 0.56+0.74
Others - 0.22+0.50 0.15+0.43 0.17+0.44
House 19.75+3.40 17.94+4.94 18.60+4.22 17.02+5.11
Indoor School 0.21£1.10 0.26+1.04 0.22+1.14 1.09+2.88
Others 1.89+2.75 4.35+4.16 4.05+3.57 4.48+4.27
Outdoor 1.63+1.91 0.36+0.47 0.50+0.56 0.50+0.57
Weekend —
Bicycling 0.11+0.31 0.00+0.05 0.03£0.21 0.00+0.02
Private 0.36+0.66 0.81£1.18 0.36+0.79 0.37+0.84
Transport .
Public 0.04+0.19 0.13+0.48 0.20+0.59 0.48+0.82
Others - 0.14+0.75 0.04+0.20 0.06+0.37

http://mwww.kseh.org/

J Environ Health Sci 2018; 44(2): 143-152



iy

146

. HEX|&

i

o
A

A
= -

et

= =
7 29 - g9

=

rat

A=A

A
eI

]
fol

o
o

Sl 6.27+1.37 hr, 7JEFEW 231+1.52 heE Hl=
o2 YERth Ao Agdles AR 0.86+
0.50 hro]om | o] F<Ftoll A= 7] w% 0.13+0.34
hr, 3F2% 0.07+0.27 hro| ok, F2& Fe2hyq
A 17.94+4.94 hrg Ao, St E 71ERIY
oA 24zt 0.26+1.04, 4.35+4.16 hr, AL]ol|A 42K38}
£ A7 0362047 hr, ol 5FHolM = JduE
0.81+1.18 hr, F&%F 0.13£0.48 hro] it
Zahge ol 3FF 12.83+2.22 hrS Fei A o)A
Agslgjom | sk 7.48+1.88 hr, 7JERIW 2.34+1.93
hrE HUl= A o2 eyt Aejoa A8 dhe Al
7He- 0.83+0.57 hro] o1, o] 5= el
% 0.1140.31 hr, 3332% 0.22+0.47 hro| Atk 2
FeAU oA 18.60£4.22 hr2 B3P o, &
9 71eb Auigoll A ZH2E 0.22+1.14 hr, 4.05+

Bl rlo o

House (66.74%)

o School (22.37%)
—a— Other places (4.78%)

~— Outdoor (4.99%)

House Transport (1.12%)
901 (66.74%) ,.'..'50,'
. 80 * School
2 0] o (2237%) 5
2 * “
S 60
s
s
T i
l;.“ o Other places
30 4.78%
A:{( 0)
52
i
8333888338388333888338
(a) Lower elementary students
House (53.46%)
o School (31.17%)
4— Other places (9.74%)
100 »— Outdoor (3.46%)
House ""'\ Transport (2.17%)
90 (53.46%) :Schoo] m
80 L (BLI7%) "
’; L]
70l )
0 L]
T 60+ ? °
<
% 50 .
— L] i
E 40| ) e A Other places
] iy s % (9.74%)
/ EN

(c) Middle school students

Participants (%)

Participants (%)

3.57 hr, AelollA A28 A7 0.50+0.56 hro] S
o, o)A E NI TE 0.36+0.79 hr, T2
% 0.20+0.59 hro| i}, 258kl HY 315 10.65+
2.86 hrs T AUjol|A] Agslglon, shar 10.23+3.57
hr, 71EFIU 1674229 heS HUl= A0 2 et
o} 25 253, T HlEiA e
oA mMEE= AIZke] 7P AoH, oA
T2 AZke] 71 =Shth ALor AQsle Al
k2 0.57+0.51 hro]lom, o] EFrtolA= 7w
0.12+0.29 hr, F3-2% 0.56+0.74 hro| At} 2
Fel oA 17.02+5.11 heZ sl on, s
2 7R oA 22t 1.09+2.88, 4.48+4.27 hr,
AololA] 2R3 A7 0.50+0.57 hro]loH, o]
FrHdE MANE 037084 hr, TITALE
0.48+0.82 hro] A TH.

o

Rl rlo ofm

>

House (58.78%)
o School (26.13%)
—4— Other places (9.64%)

100 +— Outdoor (3.57%)

House e ~ Transport (1.88%)
901 (58.78%) 4 Vsl
80| e School ’..
70 (26.13%)
L] L]
60 .
50 | | :.a,ﬂ‘
40 A 4
o "3 4 Other places
30 b . A (9.64%)
) ] A

8383388383358383333333

House (44.36%)
« School (42.62%)
4— Other places (6.97%)

100+ +— Outdoor (2.39%)

House :ﬂ‘. Transport (3.66%)
90 o
(44.36%) School o
80 £(42.62%) '..’\..
L]
70 S
L[] L]
60 .
50 '\
40 ? W,

(d) High school students

Fig. 1. Percentage of school students in microenvironments by the time of day in weekday
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Fig. 2. Percentage of school students in microenvironments by the time of day in weekend
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Table 2. Time-activity patterns (hr) of students by grade on weekday according to sex

Elementary school students

Middle school

Lower grades

Upper grades High school students

students

Microenvironments (7~9 years) (10~12 years)
(Boy, n=264) (Boy, n=569) (Boy, n=665) (Boy, n=750)
(Girl, n= 257) (Girl, n= 485) (Girl, n= 629) (Girl, n= 637)

House 16.18+2.54 14.03+1.78 12.78+2.21 10.61+2.89

Indoor School 5.23+£2.22 6.29+1.39 7.44+1.80 10.34+3.60

Others 1.14+1.15 2.38+1.52 2.4542.03 1.61+2.18

Boys Outdoor 1.20+1.34 0.85+0.51 0.83+0.58 0.57+0.53

Bicycling 0.05+0.16 0.05+0.23 0.06+0.24 0.05+0.26

Private 0.07+0.22 0.11£0.31 0.11£0.28 0.10+0.26

Transport .

Public 0.13+0.26 0.06+0.24 0.20+0.44 0.53+0.69

Others - 0.23+0.48 0.14+0.45 0.18+0.48

House 15.85+2.50 14.20+1.80 12.89+£2.22 10.69+2.84

Indoor School 5.52+2.41 6.25+1.34 7.53+1.95 10.09+3.53

Others 1.15+1.32 2.24+1.52 2.22+1.81 1.75+2.41

Gils Outdoor 1.19+1.17 0.86+0.49 0.83+0.56 0.58+0.49

Bicycling 0.24+1.02 0.01+0.10 0.01+0.11 0.00:+0.04

Private 0.38+1.01 0.15+0.38 0.12+0.33 0.14+0.31

Transport .

Public 0.86+1.89 0.09+0.29 0.24+0.49 0.59+0.78

Others - 0.20+0.52 0.16+0.40 0.16+0.39
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Table 3. Time-activity patterns of students by grade on weekend according to sex

Elementary school students

Lower grades

Micro-environments (7~9 years)

Middle school

students High school students

Upper grades
(10~12 years)

(Boys n=264)
(Girls n=257)

(Boys n=362)
(Girls n=319)

(Boys n=429)
(Girls n=487)

(Boys n=510)
(Girls n=469)

House 19.68+3.28 17.67+4.89 18.62+4.32 17.04+4.64
Indoor School 0.23+1.06 0.29+1.17 0.27£1.19 0.96+2.59
Others 1.85+2.69 4.72+4.28 4.05+3.73 4.65+3.86
Boys Outdoor 1.65+1.79 0.38+0.50 0.50+0.56 0.56+0.56
Bicycling 0.13+0.34 0.04+0.19 0.06+0.29 0.04+0.22
Private 0.41+0.78 0.64+1.03 0.27+0.62 0.24+0.66
Transport .
Public 0.05+0.22 0.14+0.86 0.17+0.66 0.46+0.92
Others - 0.12+0.44 0.04+0.23 0.05+0.28
House 19.81£3.52 17.94+4.94 18.57+4.13 17.02+5.11
Indoor School 0.20£1.14 0.26+1.04 0.18+1.10 1.09+2.88
Others 1.94+2.81 4.35+4.16 4.04+3.42 4.48+4.27
Gils Outdoor 1.62+2.04 0.36+0.47 0.50+0.56 0.50+0.57
Bicycling 0.10+0.28 0.00+0.05 0.00+0.06 0.00+0.02
Private 0.30+0.51 0.81+1.18 0.44+0.91 0.37+0.84
Transport .
Public 0.03+0.17 013+0.48 0.22+0.52 0.48+0.82
Others - 0.14+0.75 0.04+0.16 0.06+0.37
= 25 g A3

B o] Aol MY Yang(2014) 5 A4
o Hd AZHEF FFS vwshd, 2584 18

Fe A4 ZF 14.11 he2} 14.03 hr, 7] EFEU

olZgetell A 045hre} 131 S BWlom, Ay
& Fel 2ol A 12.83 hrel 12.53 hr, 7]€} Aol A
9.82 hre} 9.50 hr, A2Jel4] 0.83 hee} 0.54 hr, ©]F
oA 0.52hre} 142 S BT, 5L F
glzflollA 10.65 he2} 9.84 hr, 718} 2lollA] 11.90 hr
9} 12.11 hr, A)olA 0.57 hre} 0.68 hr, o] 55Tl
A1 0.88 hre} 1.36 hro 2 2Fo]E YRl T) o] A&
Yang(2014) 52 A7t 20099 A A=
Al A3E BAE7] Wil Aoz Azhsic vt
H FEHORE Aol TS Hd FEAY A

AN ZHast, Se B Azl 718t
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14.8 hr (61.7%), 71EFIW 7.5 hr (31.3%), ©I
1.3 hr (5.42%)5 YEMIII,™ Conrad 52| £
TAZR 14.19 hr (61.7%), 7IEFIW 8.5 hr (35.4%),
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