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1 g . __IL%EI-AHO

| =E- X7 SS0] HI2H=0fl 0|Xl= gt

do| =H XM Ssto] vz 0jxl= JE

A= |

=g 2

zd 3

First-stage

Second-stage

Second-stage

Model Model 1 Model II
& vlEY F5) & AAY T4 ALY AEH A
(=P 0.194™
A7 E2HE (0.097)
(=9 -3.259™ -0.385™
HEg =3 (0.612) (0.170)
o4 0.1377 07427 0366
© (0.024) (0.089) (0.025)
Sto1 A 0.157"" 0379 0.093"™
TTH e (0.011) (0.097) (0.027)
-0.067"" -0.312" 0.071"
ABIAAA 4~
FeraAls (0.014) (0.045) (0.012)
0.762"" 2.640"" 0.392""
= 3
7 = (0.055) (0.474) (0.131)
TESHAY -0.294 0.274 -0.178
il (0.025) (0.183) (0.051)
0.434™ 1.480™ 0.134"
OlE| UL &7
TEfAbs < (0.028) (0.268) (0.074)
ol o -0.115™ -0.260"" -0.172""
= (0.041) (0.085) (0.024)
oz ofn 0.032 0.428"" -0.142"™
=T (0.027) (0.038) (0.011)
= -0.062""" 0.380"" -0.085™
IPAEIZICT AX
HAEFE A (0.014) (0.041) (0.012)
Infercent 4271 36.163"™ 4331™
P (0.089) (2.643) (0.733)
N 57,303 55,748 57,303

Note: Robust standard errors in parentheses. ***p < 0.01, **p < 0.05, *p <0.1.
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How Adolescents’ School Commuting through Walking and
Biking Affects Their Physical and Mental Health:
An Instrumental Variable Approach

Jae Hoon Oak
(Sung Kyun Kwan University)
Don S. Lee
(Sung Kyun Kwan University)

This study focuses on how non-motorized means of commuting to school, such as
walking and biking, affect the physical and mental health of adolescents. Existing studies
on this subject has clear limitations, as they do not distinguish age groups or only target
a limited sample of specific schools or grades, thereby failing to generalize the effect
of non-motorized school commuting on physical and mental health changes among
adolescents. We employ the responses from an online survey with a large-scale sample of
approximately 60,000 students from 800 middle and high schools selected across 17
provinces in South Korea, gathered as part of a representative survey. In examining the
impact of the frequency of non-motorized school commuting on the levels of students’
body fat and mental stress, we adopt an instrumental variable approach due to the
possibility of reverse causality, using the percentage of bike lanes by city or province as
our instrumental variable. The results of our analysis show that as students commute to
school via walking and biking for one additional day per week, their body fat and mental
stress levels are reduced by 16.4% and 14% of mean average, respectively.

Key words: adoelescents, non-motorized school commuting, body fat, mental stress,
instrumental variable
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<E 1> &4, =8, =7 & M "ol st 7I=SAY

Variable Obs Mean Std. dev. Min Max
A| A8k 55,748 21.34 3.56 10.28 35.21
AAAH AEHA 57,303 2.72 0.99 1 5
vl5y §3 57,303 5.42 2.85 1 8
A A-A =2 Hl& 57,303 0.25 0.12 0.11 0.51
AA(ref: FA)

o4 57,303 0.48 0.50 0 1
s+ A 57,303 3.10 1.17 1 5
A2 AAA =2 57,303 3.35 0.89 1 5
FA =4 57,303 0.95 0.22 0 1
sha(ref: 3P4

A 57,303 0.49 0.50 0 1
a1 9] QEYARE ojx 57,303 0.75 0.43 0 1
9 oJF 57,303 0.12 0.33 0 1
25 o5 57,303 0.39 0.49 0 1
YAEZE HF 57,303 2.15 0.87 1 7
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<H 2> H|IS3 E3 A|IZHS ZEst 2SLS 2 24 Zn}
md ] wd 2 wd 3

First-stage Model

Second-stage Model I

Second-stage
Model 11

T vlee 53 T AR 2o HAH AEHA
(&) 247 0.186™
T2HE 0.071)
_ -3.634" -0.410"
=2l nlE=y =35k
(%) e 5 (1.475) (0.251)
o1 0.099 -0.809 -0.375
(0.017) (0.166) (0.027)
sto] A7 0.066 0.094 0.058
N (0.008) (0.106) (0.017)
_ -0.031™" -0.223™" 0.0850"
AV AAA
S (0.010) (0.067) (0.010)
0577 2276 0.314”
= Z
71 =4 (0.048) (0.857) (0.149)
sk -0.141 0.725 -0.125
- (0.018) (0.222) (0.037)
0.184™ 0.649™ 0.027
Ol YA Eat)
AEARS: 5 (0.021) (0.267) (0.048)
Sl ofn 0.055 03717 -0.108™"
e (0.031) (0.166) (0.024)
oz ofn 0.058"" 0.509"" -0.130™
= (0.020) (0.110) (0.019)
AEEE 43 -0.014 -0.219™" -0.054™
- (0.010) (0.044) (0.007)
uEe E3h A7 0.027 0.143 0.003
(0.004) (0.062) (0.007)
Intercent 57817 4337 5.078"
P 0.072) (8.605) (1.463)
N 44,922 43,782 44,922

Note: Robust standard errors in parentheses.

*Ekp < 0.01, **p <0.05, *p <0.1.
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<H 3> OLS 28

zd | =d 2 zd 3 zd 4
A 2. Z . A
o - o - o - o -
AR AR A AEFHA A A
(=2) ujEd =at -0.001 -0.003 -0.006"" -0.007""
TR e e (0.005) (0.005) (0.001) (0.001)
e -1.184"" -1.187" 0417 -0.420™"
(0.029) (0.029) (0.008) (0.008)
Stol A -0.130™" -0.1317 0.030"" 0.031""
R (0.013) (0.013) (0.003) (0.003)
. -0.089™" -0.095™ 0.097"" 0.097""
AVS|AAA ==
FeieAls <= (0.018) (0.018) (0.005) (0.005)
= 27 0.186™ 0.147" 0.100™" 0.092""
e (0.065) (0.065) (0.019) (0.019)
s 1.236™ 1.234™ -0.061"" -0.063™"
SeTre (0.030) (0.030) (0.008) (0.008)
0.074" 0.066" -0.033™ -0.036"™"
olEUIA 23
I = (0.034) (0.034) (0.009) (0.009)
zol ofn 0.113" 0.109" -0.128™" -0.128™"
R (0.050) (0.050) (0.013) (0.013)
oz o 0.324™ 0.324™ -0.154"" -0.154"
=T (0.033) (0.033) (0.009) (0.009)
- } -0.177" -0.180™ -0.060"" -0.061""
G AEIZIT AF
HAEFE 44 (0.017) (0.017) (0.005) (0.005)
Infercent 22.00™ 22.12" 2.565™ 2,640
P (0.117) (0.108) (0.033) (0.031)
A= 2Aa7}t Yes No Yes No
N 55,748 55,748 57,303 57,303

Note: Robust standard errors in parentheses. ***p < 0.01, **p < 0.05, *p <0.1.
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<E 4 Al- £ 108 ASTIULS oL, XX SRHIE 72 ABY B4
o AASESUAs  smgn  HEINE gwee
AreE) N it MR prvalue

e 26,981,428,000 948,850 28.435 1131

HAb 14,124,032,000 352,683 40,047 13.62

o 22,744,311,000 296,014 76,835 36.03

ol 13,065,449,000 354,417 36,864 27.73

SUEsS 18,354,935,000 205,347 89,384 35.44

oA 18,574,836,000 193,119 96,183 35.96

24 22,627,948,000 151,742 149,121 34.75

A 3,891,246,000 55,254 70,424 50.80

7] 45,201,990,000 1,672,720 27,023 40.18 -259 315
AR 51,299,174,000 172,460 297,455 16.74

== 25,573,807,000 187,779 136,190 18.08

=9 30,058,016,000 266,044 112,981 17.96

HE 50,414,469,000 226,890 222,197 16.60

A 85,764,372,000 213,493 401,719 12.98

RE 28,746,609,000 303,218 94,805 16.34

k=1 62,138,756,000 426,746 145,610 14.63

Al 21,116,205,000 84,791 249,038 41.83

Note: A uSAdden], “asd A A71FAAAD 5 AFAFDE AlE2019)7, "gRtus5
A = A 9x2019)", <www.eduinfo.go.kr, <5 2024.7.20.>
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0l

<& 5> H{H7tsd 45 =¥

md ] hri=1l) nd 3 mdl 4
5 =5 T4 T
A2 AR Al 2EHA HAH AEHA
(59) -0.003™" -0.007"
HEg =3} (0.001) (0.001)
(&P -0.632" -0.627 -0.074" -0.069
AAAZZ H|& (0.319) (0.325) (0.039) (0.042)
oA -1.1887" -1.188™" -0.419™ -0.420™"
(0.029) (0.029) (0.008) (0.008)
ake] 47 -0.132 -0.132 0.032 0.031
- - (0.013) (0.013) (0.003) (0.003)
_ -0.093™" -0.093"™" 0.096™" 0.097"
ARB| AR A 2~
FIBAE = (0.017) (0.017) (0.005) (0.005)
0.157" 0.160" 0.098™" 0.093™"
= Z
1 24 (0.065) (0.065) (0.018) (0.018)
Brera 1.232 1231 -0.065 -0.063
(0.030) (0.030) (0.008) (0.008)
0.066" 0.067"" -0.033™ -0.036™"
o JIA Pt
TEPARS: 53 (0.034) (0.034) (0.009) (0.009)
ol ofn 0.113 0.113 -0.128 -0.127
(0.050) (0.050) (0.013) (0.013)
oz o 0.322"" 0.322"" -0.154™ -0.154™
= v (0.033) (0.033) (0.009) (0.009)
- . 01777 -0.178"" -0.061™" -0.061™"
FAEIZIC A=
HAEFE A (0.017) (0.017) (0.005) (0.005)
Intercent 2224 22.26™ 2685 2657
p (0.109) (0.111) (0.030) (0.031)
N 55,748 55,748 57,303 57,303

Note: Robust standard errors in parentheses. ***p < 0.01, **p < 0.05, *p <0.1.



