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Exploring the Relationship of Driving Time in Daily Life to the Behavior of
Sports Participation
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Abstract

Inordinate dependence of travel on driving has been known to reduce one's overall physical activity levels in everyday
life. However, few studies have demonstrated its actual association with both sports activity participation and its time.
Therefore, this study was to empirically identify whether daily driving time was significantly related to participation time
in sports, and if so, what types of sports activities were more closely related to it. While using the raw data on the 2014
Lifetime Survey for adults between the ages of 20 and 60, we employed such methodologies as t-tests to identify the
average difference in sport activity time between groups, binomial logistic models to estimate the probability of sport
activity participation, and multiple linear regression models to estimate the total sport activity time as well as the time
spent on each sub-sport type). Our analysis results have four empirical findings. First, increase in driving time of adults
has a significant important role in increasing both the participation probability and its time of sports activities as — but
only for workers, and the effect is marginal. Second, sports types — such as walking and personal exercise, which may be
easily engaged in within the vicinity of one’s residence or in daily life — are negatively affected by driving time. Third, we
found a positive connection of driving time to such sport types with relatively long-distance access as mountain climbing,
fishing, ball sports, and leisure activities among workers. Fourth, our analysis results demonstrate that driving time for
non-workers are negatively related to the time engaged in sport activities such as strolling and personal exercise, while
the other sport activities are not significant. Some findings of our study seem to be contrary to the assertation, especially
for workers, that physical activity in daily life might be improved by the use of active modes, rather than private cars, for
travel.
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Manipulation of Analysis Data
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i Step (2014 Life Time Survey Raw Data)
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activity by group
-Test

2nd Step

The Participation of Sport

The Time of Sport Activity
(Mutliple Regression
Modeling)
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The Activity Time by Sport Type
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ReE (Mutliple Regression Modeling)

Figure 1. Analysis process and methodology
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Table 1. Summary statistics by worker and non-worker and variance influence factors

Worker group (obs=24,998)

None-worker group (obs=9,143)

Variable definition
Mean / Std. Dev/ .. Mean/ Std.Dev/ ...
Freq. Pe t Min Max VIF Freq. Percent Min Max VIF
Sport No 17618 70.48 0 : 5364 5867 0 :
Dependent participation  veg 7380 2952 n.a 3779 4133 n.a
variables
Sport time participated (min.) 23291 47548 0 300 36312 55995 0 300
Age (yrs.) 42387 10353 20 60 166 39615 12423 20 60 174
Male 14,027 56.11 n.a 2,134 2334 n.a
Gender 1 2 1 2
Female 10971  43.89 148 7009 76.66 1.44
o High school or under 11337 4535 na 4046 4425 n.a
@ )
§ Eg\l/‘;am” Undergraduate school 12113 4846 1 3 165 4806 65256 1 3 141
%; Graduate school or above 1,548 6.19 1.48 291 318 1.14
3 Not married 5160 20.64 n.a 2528 27.65 n.a
Marriage _Married ‘812 T267 B4 6082 S22 27
status Bereaved 5156 206 119 225 246 139
Divorced 1,181 472 1.39 308 3.37 1.33
No job na n.a
Office 5155  20.62 n.a
Job type Professional/Manager 5445 2178 1 4 169 n.a.
Service/Sales 6,016 24.07 1.72
5 Other 8382 3353 213
é- Less than 1 mil. KWR 3904 1562 n.a 7896  86.36 n.a
(0]
% Household  1~2.5 mil. KWR 11,469 4588 332 815 891 1.11
=1 v monthly 1 4 1 4 —
S 8 income 2.5~4 mil. KWR 6,092 2437 3.65 262 2.87 106
3. o [
:‘;‘ § 4 mil. KWR or over 3533 1413 3.22 170 1.86 1.04
g Detached 7320 2928 n.a 2530 2767 n.a
=.
@ Housing Apartment 13893 5558 : . 1.71 5368  58.71 : A 1.73
type Attached 3472 13589 141 1789 13.00 153
Other 313 1.25 1.04 56 0.61 1.07
Own 15633 6254 n.a 5686 62.19 n.a
Housing Charter (Jeonse) 4368 1747 : . 174 1666 1822 : . 1.15
tenure Monthly rental 4399  17.60 119 1553 1699 112
Other 538 2.39 1.04 238 2.60 1.08
Seoul 9358 3743 n.a 3104 3395 n.a
Region Non-Seoul capital region 3151 1261 : . 125 1233 1349 : . 1.26
resided Other metropolitan city 5375 2150 130 1950 21.33 1.30
Other region 7114 2846 128 285 31.24 1.31
Yes 1,428 5.71 n.a 240 2.62
Farming house 0 1 0 1 1.08
No 23,570 9429 134 8903 97.38
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Worker group (obs=24,998)

None-worker group (obs=9,143)

eriabledefinion Mean / SUDeV/ i oy i Mo DSV iy gy v
Walking time (min.) 21284 28740 0 240 104 20397 34204 0 240 1.08
2 Driving time (min.) 58444 71305 0 600 1.10 29476 55921 0 580 1.05
% Transit time (min.) 22292 49175 0 560 109 21573 47925 0 560 1.04
g Commuting time (min.) 47917 47009 0 290 147
S Working hours per week (hrs.) 46367 14815 1 127 1.18 ne
:‘%, Weekday 15135  60.54 n.a 5506  60.22 n.a
Day of week 1 1
Weekend 9863  39.46 123 3637 39.78 1.05
Mean of Variance Influence Factor (VIF) 1.28 1.28

Note: n.a is ‘not applicable’ for the model on the summary statistics and ‘not available’ because it is a dependent variable or a referenced dummy variable in

the model for the VIF value

AFUaE Wo] Bt st 27l &89 4ol &3
wfzo] & A-roll A A, A, 583 o] & AlTte] f-of7t 3
& AL e & 4 A% Ae] SR AFAGH
o|E Zehit ARZ, Afu]L/Ho) (B2 A, 7IeHET HEh)
2 LRI, ABAITRAL AR YojlA] Z]]] el H]
AN FA o7 FRE o] RAREN] uiie] vIZRQ1e] 73
= A9 FeAE B4S Wrol EFdhA ZRdh w3
7 W v 38} o 42k o] ijlo] -5 3Kl & FEE 1]
A IRt L dlofe| o] BA| 2 EFAI7]R] Flglh, SHHrE
2 B gl Axz ojof gk APATES(01F - I, 2007
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AA Aol Stata MP 16 ZEI13E E83190tt (&E 19
SABES AU} v AR gt 7|2 SAFeIN, A&5F
W= Bt gh(Mean) 2 FEHAHSH. Dev) 3o, Adi} 2
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(Variance Influence Factor, VIF) 352 A A|8131tt.
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Table 2. Analysis results on t-tests for average time of sport

activity by group
Mean
category (minutes) Std. Dev. t-value
Non car use group
(n=16.275) 27303 50.108
Total Car use group 1.844**
(n=17,866) 26299 50435
Difference 1.00
Non car use group
o (n=10,189) 21.501 45470
orker
Car use group -5.006™**
group (n=14,800) 24522 48890
Difference -3.02
Non car use group 37018 55702
Non- (n=6,086) : :
worker  Car use group 1.692*
goup  (n=3057) 34907  56.558
Difference 211

Note: *p<0.1 **p <0.05 **p <0.01
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Table 3. Analysis results on binary logistic models for sport participation and multiple linear regression models for its time

Binary logistic models Multiple linear regression models
Worker group None-worker group Worker group None_worker group
Coef. Odds ratio z Coef. 0Odds ratio z Coef. t Beta Coef. t Beta
Age (yrs.) 0029  1.030 11.3%* 0050  1.052 103 0574  11.01** 0.109 1391  10.89%* 0.259
Gender (=male, ref =female) 0371 0690  -7.78"* -0613 0542  -455* 9618 -1022"* -0093 -15660  -4.04** -0.095
Education level Undergraduate 0.122 1.130 2.57* 0.079 1.082 0.86 2816 2777 0.029 -0.233 -0.09 -0.002
(ref.=high school or less) Graduate or more 0.211 1.235 258" 0045 0956 -0.21 0.707 0.38 0.004  -1.553 034  -0.006
_ Married 0332 0718  -507** -0599  0.549 351%* 5089  -563"* -0055 -16830  -3.99"* -0.104
'(‘fe‘}rjﬁggsaf}:j) Bereaved 0683 0505 355" 0581 0559 164  -12376  -365%* 0028 9410 081  -0.02
Divorced 0229 079  -195% -1351 0259  -383** 4176  -1.79* -0016 -35668  -4.62** -0.083
Professional/manager ~ -0.020 0980  -0.36 0583 047  -0.005
ég?g‘;ﬁc 0 Service/sales 0078 0925  -1.36 Omitted 1180 096 -0.010 Omitted
Other 0281  0.755 -1.95%* 4467  -363** -0.043
, 1~2.5 mil. KWR 0092  1.097 132  -0008 0992  -0.39 1.867 139 0019 1.744 046 0009
E‘l’g’;t{‘r:gm“;flhﬁ'\‘,’vg‘f°me 2.5~4 mil. KWR 0130 1138 166* 0238 0788 075 4366 280 0041 1392 026 _ 0005
4 mil. KWR or over 0417 1517 489 0155  1.168 0.54 10938 6.07* 0086  11.500 165* 0038
, Apart 0118  1.126 237 0251 1285 2,43 2217 220" 0022 8389 297 0,069
'(jgf“fg‘egt ;gﬁg J Multiple-family house 0070 1073 1.01 0135 0874 062 1.599 116 0010 0364 009 0002
Etc 0151  1.163 078 0268  1.307 0.63 5.860 136 0012 -7699  -096  -0.012
, Charter (=Junse) 0137 0872 253 0001 0999 0. 2560  235% -0019  0.33] 013 0002
ggf“f'orf nt)e““'e Monthly rental 0246 0782 -414™ 0236 0791  -19] 4554 -418™ 0033 3523  -1.04 0018
Other 0096 0909 077  -0745 0865  -0.58 2633  -106 -0008  0.450 007 0001
, , Seoul 0005 0995  -007  -0231 0794  -153 2.005 120 0011  -4377  -123  -0.024
E:gf;r:‘;f‘fe‘;‘i’on) Non-Seoul capital region  -0.100 0905  -1.82* -0.138  0.871 1.23 0718 065 0006  -3.971 146  -0.028
Other metropolitancity ~ 0252  1.286 5627 0065  1.067 0.80 1724 181* 0016 0218  -009  -0.002
Farming house (=no, ref.=yes) 0457 1579 505** 0586  1.800 212  13.005 818" 0066  19.396 460"*  0.056
Driving time (min.) 0001  1.001 209 -0001 0999 159 0.032 496™* 0045 -0037 258" -0.042
Walking time (min.) 0005  1.005 618 0003  1.003 181* 0.103 518 0044 0051 1.21 0.022
Transit time (min.) 0001 0999 179~ 0005 0995 362°* 0004 -025 0002 0099  -440%* -0057
Commuting time (min.) -0.006 0.994 -11.6%%* omitted -0199  -19.46™* -0.174 omitted
Working hours per week (hrs.) -0.014 0987 -9.50*** omitted 0302  -10.73** -0.089 omitted
Day of week (=weekend, ref.=weekday) 0172 1.188 41717 0107 0.899 -1.33 9.749 11.707* 0.098 -1.472 2.027 -0.013
Constant 1596 0203  -9.09%* -2006  0.123 -6.12%* 6930 1.96* 13958 7.294%
Number of obs. 24,998 9,143 14,809 3057
Model Pseudo R-squared/Ad). R-squared 0.0507 0.0562 0.0909 0.0811
statistics LR chi-squared 927.01 229.50
Log likelihood -8670.2317 -1925,8853

Note: *p<0.1;**p<0.05, **p<0.01
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Figure 2. Coefficient comparison on the activity time by sport type over worker and non-worker
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Appendix: Table A. Regression model results of driving time on the time participated by sport activity type over worker and non-worker

Worker's models Non-worker's models
Gimbing  Strollmg Fishing  Ballgame o RS other e oy exercio/Health
Age (yrs.) 0.156%*  0244%*  0.006 0.072% 0.155%%*  -0.084%** 03168  0.420%* 0.506**
Gender (=male, ref =female) 0.267 -1.160%* 21,2287 -5925% -0.803* -0.216 -3.126 -7.3971%%* 4.246%*
Education level Undergraduate 0288 1.726%* 0246 0.033 12027  -0.353 -0.363 1,543 1512
(ref.=high school orless)  Graduate Or More -2.004%*  2860%* -0804*  -1.146 1.332 0.234 2701%* 2488 5.924%*
_ Married 0953%* 0827 0.164 -2.168%* 45527 1373 0520 0219 11.910%
Marriage status
(ref =unmarried) Bereaved 49627 0341 0615¢  -3.306% 42097 0988 5279 5.340 20,5927+
Divorced 1412 -0.108 0222 0914 -3909%* 2059 4435 2.939 -23.403%%
Job type Professional/Manager 0159 -0.713 0.285 -0.358 0.571 -0.365
(et =office) Service/Sales -0.033 -0.850 -0.236 -0.585 0883 -0240 na.
Other 0317 -0.503 0.099 2,693 5847 0,098
, 1~2.5 mil. KWR 0.766 0887  -0.0003 -0.491 0.968 0.053 0918 -0.498 2.900
?fé’;ﬁ‘;’;:ﬁ“ﬁﬁg&g‘f°me 2.5~4 mil. KWR 0.850 1.067 0.198 0473 1.917"* 0,026 0.697 -4.789 0631
4 mil. KWR or over 1.322% 0.570 0.154 4.708% 42887 0211 1.204 -1.393 9.116™
, Apart 0.528 1203%  -0723*  1.064* 0.748 -0.454 1.876%* 1629 3.344%
(*:gffél% ;ZEgd) Multiple-Family House  0.354 0.490 -0.006 0.146 0.774 -0.158 2.692 -1.201 1675
Etc 1.164 -1.658 0.375 -0.251 -0.180 5.773% -3123% 2342 -1.526
, Charter (=Junse) -0.632 0.164 0.006 1.273* 0474 0287 0.399 1.892 1.224
E:gff’fmr}f”“re Monthly Rental 11917 0436 0017 0994 1.420% 0,689 0.670 3363 -0.764
Other 0.255 1.273 -0.293 0.145 0.228 0.842 0.186 1,662 -0.10
Seoul 0322 0.846 0754 0125 0.495 1.612%* 1861%  -2.363 2.333
?g?f’;;ﬁf‘i‘;‘i’om gggifrfw' Capital 0.457 0401 0775  1.018* 0211 0527 0752 -1664 0.144
Other metropolitancity  0.642 0.027 -0.430 0.507 0.700 -0.215 2.842% 0552 -1.436
Farming house (=no, ref.=yes) 3.699%+* 29577 0734 1.041 2.798%* 1267 34977 1547 10.097%+*
Driving time (min.) 0.011%*  -0.006*  0.010%* 0.013"* 00087  0.013"* 0014  -0.021%* -0.022%**
Walking time (min.) 0.003 -0.012 0.007 0.045% 0.053** 0011 -0.044%*  -0.051%* 0.104%%
Transit time (min.) 0.013 0010 0005 -0.002 -0.018"  0.003 0.011 -0.037%* -0.0357%%*
Commuting time (min.) 0,042 -0.044%*  -0.0177*  -0.049*** -0.017%*  -0.022%**
Working hours per week (hrs.) 0039 0103 0019% 0061 0.058%* 00217 na.
Day of week (=weekend, ref.=weekday) 3798%%  4009%%  1.072%* 1700 22,9085 15697 2075 1395 -7.801%
Constant 6.794%* 1323 1.352 7.309% 40247  2.800*  -10.993 5.384 -11.388%*
Model Statistics Adj. R-squared 0.0307 0.0343 0.0120 0.0327 0.0239 0.0237 0.0292 0.0291 0.0714

Note 1:*p<0.1 *p<0.05**p<0.01,

Note 2: n.a. is not available for the model
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