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The Multilevel Factors on Physical Activity
: A Comparative Study between Young and Elderly Single-Person Households
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Abstract

Single-person households are vulnerable to both physical and mental health conditions; thus, there should be policy
efforts made to enhance the health levels of such households. This study aims to examine the factors affecting the level
of physical activity among both young and elderly single-person households. Based on the ecological model of physical
activity, this study considered both micro (i.e., individual factors and social capital) and macro (i.e., local environmental
factors) level factors. This study made use of the Community Health Surveys (conducted in 2017) as the main source
of data and further employed multilevel modelling. The empirical analysis shows that local environmental factors —
such as population density, land use mix and health facilities —are more likely to affect young single-person households'
engagement in physical activity. Social capital among individuals is more likely to affect the engagement in physical
activity among elderly single-person households. Based on these results, this study suggests that there should be a
differential approach to enhance the level of physical activity between young and elderly single-person households.
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7HQ1 4F9] o= P wX|1 glen E3) 121709] A
b BAE ofg] EAE0] FEUI JrhER - 42, 2018;
1ujoh, 2019). L o]f2 FAfA] 1R171R= I5AL, EF2F
AST, 10 BN 2= 987 B AHE o2 Qg
7 Aok AlFo HE7] gigo|ch? FAR wztolA, o
A8 G5 FA] TilZIel vl8f 1R1712] 27FrEEe] #A 3
W3-8 FHEIATHFF 2, 2019; Alujef, 2019; o]3hut 29
g, 2019).

53] A% 197M19] 28 ATy w3 2 A
7V gol A3t =), ol5Y A% S dE A
vla] Ao o FHeksirh (g 9, 2014; 2% vk
73, 2016; 971 Z1IA, 2016: $HINI- o5, 20160 HFA,
2019; 772, 2019; FHAH, 2020). ko2 A 107}
7UE AZAY &, &5 530 22 SR A5 Y A%
STE 2 AS Aol o S8 FUE 9Al oIzt
ol vjaf Ao o A veRdeh72u- 0w, 2016;
Zotl, 2018). Yol7k AW 19171 75020 2|ty
HE|F, XA o] RAte] 2ot W/Age digt A
BhZ| Q] Heob 4:3o] =& Ao HuEHrHPYFE HAA,
2020).

g Eo] =19] 79 AEA o7 w3} Aol ue} A4
2 7750l 1Pt ope} AREA BAAE o] o,
FH Q1 A FA7E Feret Agsolct. 1 7ked Ak
o] E& Agsh= el 1071 159 S Aol Mg Al
AL I3k ol Aof A7E T4 4= e B
3h= Zo] ofet Fdke] vle] 6 2 $849% Aetal & A0
chaodu]- 26, 2013). 53] 20208 3 SRR AP T A A
AE Zekst ZEh99] ojubR ‘Fau; 55 eh PRiste] 927t
o] 4270] 60t FAITt 70t oIANAM 71 EA Lrelgon
71 9)o] THg S A YR E, Y& Fol =2l thl7lte b
3l =9l 1171 IAA B & AE & = U7 olvlg,
2016).

A7) =olE W8-S v o B AT A% o7 A& 71e-
ol A7 X PFoaA AT FE3t] Y 1171}
el 1917119 17 S71 5] AR 8S AFAH R HMe}
1A} g}, gk o R AA|EEoldt FAln S0 AGE w1
3 2P0 HoEn olF B3l AAFAFE FFEAY
HTh&-S 3= 5] AIAA Mt HEe] B 37 33
Thits AR BAE S BAFL A% A FFH oz 733t
"ok HojlA FHolE 7HKIcHe| 48 hE, 2008; AEEL,
2011; 93E 9|, 2014; o)A 0|71, 2016; BA L, 2019).

53] 2 Ao A FE3l= Hd 1917} =81 19171l Al
A EF-2 thg o o] & Fasjch 941, A 19179 -
A2 ZFAA] $1529] A53E Bold| o] Bluh&o] olA]

o
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eRlESAI~74A) 2 A A 0 2 ZAI9lo] B 7]
R} o] 5] FA1 A2 A #F-S A7 oA
o] "k HojlA Fa4dS et

gh, AAEE2) ey mEof A= AlREE-S 7110 &
‘gt ozt AL, 24 S o FAl] §FE W=
AF AR o Ageith(Sallis and Owen, 1997; Spence
and Lee, 2003; McNeill et al., 2006). °1& 7|¥re& 7]&9
AE 3 AARES F8AE AR, oof FFE vA)=
T8 8R152A A2|A A2 (Kaplan et al., 20013 McNeill et
al., 2006; 773 7$=2, 2018; Jun and Park, 2019; 732,
2019)3% A HARR]of EAEH: ¥ 4 (Humpel et al.,
2002; McNeill et al., 2006 Poortinga, 2006: 0|73t
2008; iR 727, 2014; WEE 9], 2014; o o7,
2016; Jun and Park, 2019: 72, 2019; 2P - @3,
2019; ¥ - A3, 2019)5 F5313ct.

Ty o] Ay A5 A E k9 1079 A%
THEskaLat stglot Aol AfEA AREES He A AL
2f5hA] E3 SHAIZE AThA A 271, 20165 #7301, 2017;
7ok, 2018 DT 14, 20200 AAH, 2020). EF L
AAREE 53 759 ol 107K 7he] =Sl
gt A7 FHA LR o] R0 FdF W kdFo] AFA
vl 9 gAo] o] R0y 2] it L, oA =oljt ulet
ol Hd 117 & 31 1R171= ofe} A%S, tRlZR
]3] A7to] B Fopslths 354 540 7|kletd 159
AA SO FFE v A0S YL A TN EeE =
28 = Qe iRk S g e Aol A7),

AEHoE B A=A 1907 2 9 1917119 A7 &
A7t AR Ao difEls @4 7|5tele] 159 AXSES
AR A= 81e vlwate] GAataLa} g}, 53] it AR
of| Al A7F=A] Ao gt Bilo] F7kskaL qlrks HellA (S
7 2], 2018) A HALR]of go] FEE o] gli= W & =21 1917}
ol A7 A BAE B} FRA44E 2=t} o]o B A= A
W17 E =91 10719) ANE5-S A A= 82l0] o]
& Ho|=A) AR 0|59 A7E F2A7]= ) o] Aol
o 2pEAQl HgAe] s MR AU stk
gt whebaA] £ Ak AR E AR 29§87 Her 1
A7 9 22l 1917119 AIAEE-2 ZAsk= Hl Slo] AolE
Ho|=7}79) AEES AslaLA jitt, ofF AFAHoR @
Ast7] §iate] 2 it Ay Eol A W7isk= 2017 A9
AFE] 27F2AL 9 KOSISOllA Algshs 2987 W= gloje&
g3t

A At AR ENE BEHL B, £ At s
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o= e AR, Aol ©E 10749 17, AAEES] o
24 =95 1Yt A, 114 E 7lolAaFo] HIAES BEY)
2 17 % =81 19179 AIAIRRE F Q) 2
ALB| A AR 2320] Zto|E T AR, T 2 (multi-
level model) 3l 0|24 =& Edj& 753 /i3] 217 ¥
&, ARBA 2, A 87 W] FFES SRR A,
A% B4 AaE ol & A AR R FEE=Pd 9
=9l 1R1719) 17 F7 852 Alarste] 150] PAl &
O] AE T T & A=E AHA AAS AlgstaLat gy,

I, 12175 LxietSo st o= H

Maoin
1. G0l 2 121715 ZiZoll thst =2|

A7 (Life cycle)oll TR Hgof wheh 7§Qle ALs] 73 A4
A AU Ag BF FolA Aol E Ho, TEQ] A &
2zt BAE AR olF AR AQ1E A4l ApdFer
vehte]eka S EcHHE A, 2011). 53] AdFe] 34, Bt
A 1gFe 2 191 7H3te] ZekaAR] $7F HaEe) ofof
o2 AeEe] Eutgel ZIeRichE A7 e 2 Y
o & FEETHEMIN- o]4F, 2016; 72, 2018). LUol7t 654
ool FFshi=z :dFe] 9= AAA sk opel 25
9 A13] A gHgo] HAR Qs TAHQ] FHANE £7E 7
e o] FrHA A%, 2011). Wby FEF 9 wdFe ¢t
Aol PEIH 41 AR L dl 9lo] APLAQ1 A% T2 P
o] Yo AJo| t& Z2HHKaplan et al., 2001; 7o, 2018;
AEE- 72, 20185 7732, 2019).

4 W =Q10) AR Q) A7 FAE 91t vhgRt EF 7|
AAEES o7t Qlck, ol PRisle] HAFS FHIS X
=il vl o R A8 YT 7170o] v Arks HolA o5
o] A7|FEA ol AFAQ AHA A% FH P52 4] A g
ol 3RAQ AFS nAThFIo, 20185 AYF HAF,
2020). =350 -, "F7IE A GALE] ARSI R
ek i A71Q013),00 w2 A HGAks] A7FRIAR el 2ol
o]5E AAE Y A ARlel et atet S-AE7t
ARG, Ao o, AT S 52 ofet At 2| 3E5) vlsf
7H & AR VeRT,

ArtH o g ANFFE FATel 3t RS WA=

T2 sk A FAYeE HHTHAEE, 2011; A
At 9], 2019; ¥ - A3, 2019). 53] AAH ATzt 8
TFEE FASH =3 S e 2dFA o] AAEES
o] o 9l w)gk 7RA o) S|4 Q) A7HRGt o2} ARl
A A A3 AR 2T 4= 9l 7|3E AFse] o71F

I} 22 A% B3 3 i, ol & Hae] A% 843}
9 o] 344 st o] =g Frhal T Aolthuidd
2], 2010; LFu]- 2G|, 2013; 272 A, 2013; sHAY-
ol&E, 2016; TR, 2017; 7L, 2019; AT £, 2019; 3
- H17, 2020). WA, A71H o AAA H7kEe7t 8
e Wit gEo] 28 S AX o S A gl =
Qe AAEE-E B3 SA|Q A% HAA AL FAl| B
3to] Wt 352 AA 0] FEIL S T3] Yolrlop i,

o|F % AAEFL oS AT ds BFoA o
=29 AR 2 7 e o] wet 2 Fado] dekdvkal & 4 ¢l
o}, ThA] =3 o172l Bls) 19171 FEf] FtollAlA AlA|
B9 $842 b ZFxu= Aok, FAF R A 1917}
T B A AGE, B2 58, B AgeY es
ols) Pty Wy go| ofe} AgFol vla] w2 "9l et
T AEEA oS ALY IRt A2016),0 THEH W
107M7F 23 Qe G o] o 2 2 A 5] A=
g}, 29, 3708 AAEE] HHE-L tRRIZ7H| 1]
3 AA3] Eo-d o 4= Aok Bt opet HUES dite® 7t
TR E AT FFR RS BT ok (2018)9] At
A Zd 107 TRIZIE) B3 AEA 9 923} ZHe
HE|A 49 F of7] 219 FFaRN o R E FIRS Wol gjat
FFtol HhE= 2R HEEY 2= s 49 At
ZQl 7ol glol FES vlAls aQlEo] thel7t B3|
1R17FFoll A4 Hot thofaA] &5 o]z dfHos A}
TR F5o2A AABE Fole 7o) et 2 Y
Q1 gQlo] de] vephd AR ALs g},

FHH, el 117 divke SAk019] FejE 42 A5t
3L Q7] wiell 7153t @) Aol thlzitel] vl 73414,
AelA, AEA AYE 7] JEaL AT Al 5 AAR 3
a17] 915t Aol oL F=rHuQu] 2FH, 2013; IF
A, 2019; 772, 2019). o2} s 7164 (2014)& = 121
7Hret 19l tRIZMEE Bl & o, 54 =1 7kEe] B
9 20 A SR N P Wol A or A} T H
Eoll dof AFFo)a AP oz AH|F AL oAt
Hagity, oj4te] =9jof w2 117ret tiRlZIEe] 7}
U)X 8% vjwate] FAF 75 FEHLE 19177t
2730 Bl Foreh #ut ofy e} ohel7htof| Hlaf Kok cheket A
AF, ALlA @RISR E FFFS won A% FF v ©
oAl wEgghka AR, 2014 A2 olvE,
2016; 7o 2018). webA] E At 7475 S F9lsh=
gl olo] HFASoE HIE = U= 1WVHE R O5
O] A7} TR BE0) "adS ANERaLA} gt ofof 9hA], Al
HE AR 20E o]8F o7 gastaLA} dict,
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2, MHES 2RI

Spence and Lee(2003)2] &-FollA] AAISk= AIAHE-5-2] AYEl
513 2 (The ecological model of physical activity,
EMPA)Ol| w2R, 7]& ARArde] AFA AAEE S
HRle] HAZA 2150 gt A ezt o] o)A FHAE Ko
B} i Qlekar ohdst A RE F4 2o 24S F= W
o7 A= gt &, AAF FA v AJAXA I3
et opye} TEo) Al Al A GALE] Q) B4 o o]
A HA| Fo51A el Were s HgE ZlojthSallis and
Owen, 1997). °l:= 2 A 29 (Ecological model) & 4
< 7FshL, A Rdlo] = 1o AA@Eedls o7 &
9] FF=o] ARl WFE 2L 71 3tHSpence and
Lee, 2003).

AR eFo] ety e FAF R AAA ALY g9y
(Macrosystem Dimensions), 2%+ A28 %% (Exosystem
Dimensions), 1t AI2% G % (Mesosystem Dimensions),
)i vjAlH AlAE] G (Microsystem Dimensions) 2.2
JEct, vEo] WEHAR]l aagA wAlsl ddist 5o AlAE
Wk 2lat 715 Fof AefelAQl 891 HA] 2 EhSpence
and Lee, 2003). ©|2]gF AIARAQ] HFoll= v|ch Hal 4 g%
gk ok} AkelA] A o] FaFe A FEIchs HollA 33
QA WS 7|Nte R ARBF FEFE A= AR 845
ST £ Sl S A diEF o o] 2 2](2015)9
Atolrs g 2o 482 F S ASIES] A8
of|412] 41A|A H&EL] A5 W AWAISAAY digt &
9 AR EEE A Y A 2 A BA, aate] digt
U A 5-& AAIREHE Sl

o|AY AlA&Fo] Aesta] mdlof 7|RgtctH njAjA AlA
g dgog == 711 (Individual) MIFE HolA &84
(Physical environmental influence), AF&A 27 (Social
environmental influence)®| Z27150] AX|&52] gl 5
23 JFS YA A2 & = AHSpence and Lee,
2003; McNeill et al., 2006; ©]>% 2], 2015; Jun and Park,
2019). 53] o]&fgt A2 A AR o] 2§38k 7}
Atehd, ARl 2o digh Eejed A 849k 59| o
7t FAE] U= FFAHA A4S BT o} 9-E 4 k= ol
A AN BEE Bl AARES AUtk $8 848ES 38
8] AT 4= Qlok, webA] B Aol At AR E2] A e
dlof| 7gksto] AR FFAAES /el &) 84, A
2 2R 22|an A ©e] 8Qlo g ~Eate] Htakarat g,

AR, 7NQAA 9ol 81E FAFE A5 AR, ARZA
2 219], AW of 5& 12t 3R ¥ AR
AR AN7F AR FAAZITAL F48cHKaplan et al.,

52 "REAE, Ms6H H2E (2021)

2001: McNeill et al., 2006: ¥l €], 2010; 275 W4H,
2013; Jun and Park, 2019; ¥FA4, 2019; 172, 2019; 74
T 2, 2019). 53] AR}A3AA A|9iet weiste] AAA 45 2
B2 AAETE SR Bt of= AHR)AIA 29
7h 2 AT 79, AAREE FEHCE aRT - Ae
FE AL 7112 AL $jA ETHjun and Park, 2019).

tol7} & Aol 9 el 19170l FSshent, o]
S ALRIEAIA A9 8212 A& YA aE et o 18]
7 w7 g 22 RS ARt HellA BA14
A B Q1 ZpEo] ££317] wio|thAFAL, 2019). AAEL
(2019)9] FollA= F7eR1] AHH vj&Fo] FA| A2
OFRH AJE7F eglo] Hof vrehdtial g siaint, o] wEd
EARASS A BN FR2AARES +HS 5 s
o= &3kl TR 7R AAR] 5 Blgo] Tk
ol A2 AR G| o] Fo| 2| 2] F8Firtal Halghe,

EZH 3L dicke ARRlRdA R sl Gtk Aol
A g ARl vlE ARIRAIA 52 R, olF 753
Whs 954 el goidtal & 4= ok tehA ds
X e d30) ARSI AA A £ ANRES T 713 Alet
AR Aol ks oA & At ARIEAIA A91E Yt
s tiE2Q] 84RA 25 9 FA|F 50 FFskast it
(Kaplan et al., 2001 McNeill et al., 2006; Jun and Park,
2019: BFAL, 2019; 172, 2019).

A, AR 2] oot dlste], Ad AES AAE
0 R w2 AHA A7 e EEAQ @t 5
3Hith= EHAI7F AATHMCNeill et al., 2006). “L2fut o] 79|
A, A=, AqALRofA 9] B 5o ARRIA ARt s
Qo] SaYshe AAZ 3 W Aol AA|FH=wt
(Kaplan et al., 2001: McNeill et al., 2006) Jun and
Park(2019) Aol K} 52 52 Aot AEFa, o %
e Y EQA 5& 7H Qo] ARREE T 7FsAdol STt
Tkl Rt

53] & AolA FH3he =45 AARFl= ARRIA 2}
£ gFo] v} 2 T84S Atk YR dF
A% W AR E 2E507] hizel AR #AE R
7187F thE sl vl 22 vhd ARR)A 2hte] Wa e o
< 72, 1 olf= 28 o]F APl H4EE gAY
E7RE, of%, A 5o ARJA WA ZE AIA R AT Y
& 128 ARl AE FHshE H o] H7) wizeleHH
FH-EE, 2018),

o Yo7k 19171 Felell sgohe 5729l 7he AkelA
A AEA R Bi= bl o 7H iR S A= Hde R &
7] w2l 29l 19171-2] AAI—E 3ol ol Ak2lA At
2] 3HHR 7)5o] LrH, ojet viste] 117 2(2019)9



1207112] AHES ZFe

AN AAESS EAKRIS] 39, W 5L+ 1t
EY7t B3] witel AAHEEe] 7]3])E AR 7|8}
A AASF =3 A7 Qi AR PEE I} A H R
1917 Q] 1eRl52 AolA ERRlE ZARBIAY A7 &
Zrofl digt 129l QiAo QI8 49 AR E-S 437t
Thal Al g}, fARE WetollA] SN 924 (2010) tollA
= edFo] A7 AA A ol ® Hwe 27 oldat 8|
3to] 10l A7) FRIRe] HAYR QI g A Aok 28 9
o] A3l e vepyichi B adhch, whekA, el 1917}
o] 2Bl o) FaFQl WA= 15 ARE S
o o] Aot S v AoR o,

AR, 1A 54 9 AL BAIE ol Ao &Rk &
2|2 alat o 3 a9l JA] AAYF JFAL PAkt
t}, Ak o8 AFz)0) B2 A% BFo| TR o]Fo]
A= 712421 Edi(Stronegger et al., 2010)2h= Fol|A] Al
et wHe BAUAE ZH=th of= 20004 2y =A|AE
Hopo]| glo] A9 B3 87 :50] AFUES] A% 4
AR AN=rhz =29} o] A7 = Al (Healthy city) 242] &
At WS Zol et 23, 20135 2%
g 2014). ool 71 HTEL FFHOE oj7tAlAde] 7MEA,
+Y 528 tiREE 51 B, X o§ = Fo| A9
EA4o| 27|y &5 22 AXVFS HAgcH= A& WA}
THMcNeill et al., 2006; ©]7 % b3, 2008; e 7
%, 2014; BFE 9, 2014; oA ©]5=7], 2016; Jun and
Park, 2019; 7172, 2019).

fEHoR uaE 9](2014) HTolAE S5AA oy %
FANA, 3 AT gEo] Ry BT e 57]
7ol A% A T sk BAEc SABHA 4E
2 724 (2014) Aol wEYH FFAGAE £ L EAFY W
A& 3t B2l 7]t aclo] Brieh 2 A% 34 B
73tk 28 & 4= o E3F Humpel et al. (2002)2] -
of W29 2] FU AT 77k Aot vl 22
oA Alde] digh ThE ] AIATFE A= AL A 5
3121 Poortinga(2006)+= 412} H ofuuE] Aol Al
AT} 32 Q) B0 92 st

$HH, EA] o] g3} Tste] o] 7 ¢HiE (2008) AtollAl=
EA] o]go] BFHOR o|Zo|A¢E Y150 B Yo F
ighe AgAos Fysielon 724 e#H2014)9] il
N A%eEo] B2 5L 7H BAdAE EXolg S
7t A7) 9 7= AR etk A AlEkdct E3F jun
and Park(2019) GFoIME B34 4] o] g3t 13 FA%] ¥
A Hlg, x|9e] YHAYE Fol AABF-S ek 20U
A% HE Qlet,

HEo] S W dFe] AFEFo 9lof 2|9 &) a2l 7t

d BAEA] ARIA v &7} 23} 9 07 ojr|UE JA| FEg
ot dekdo R BAEZ] ARYA vl A 9] BAY E A
B2 a o R Fosed s ARAEe] Al 9 =213t
WASH Ato] kil HEch E3h o7 ofmu et st
654 ol4ke] olgol g 7o) 19l QI F7HE ABIEH (=
A& 41245, 2012)& BlF=01E w], X|HALB]o] S QuAted
o] ZrHA A$- w2l E 0] A7t 4] FA7F H & =g o]
o4 Zojeta FEHHLZ- e, 2013). ol Heis) 4
- 2138]1%52019)9] dtollA= mAn|Ag EF el HOJAlA
aglo] AA5-S eical AAEALE FARH A4Y -
21(2019)9] AT 94| 2= HoAH E AL HIAAS 1
28 o, 3T Q4SS BE AHTES T A7) A4 U
op7} Q1 A7 GA| A oR ks Hokal 7
aHolch. A7) =o€ W8-S 2ok QA B4t A3 A 2}
w, Z99] 37 Q450 /19 AIAH3E-S 38 AY oA
7l FFgaoeR AEH, ol UG ¢ el wet 1
ol vt 2ol BY AR oAatEd 1 o] Ay
B ohgat 2

Al o] 2 (=00l A] AHE vie} Zho] 191 1917112 7
SE|Z QIgH AR A9 F4 W B|ZPIA Q] £A =) 7t}
of] w2 oo thgt 27t 152] A% BEel T3 Vet
CHEAT - B, 20105 538 72, 2018; AAL, 2019).
dzAoZ | 191719] thri= APEARI 191 7R3t 7191
sto] RSl S tha L7 (729, 2018) ool whet 1
9 AR 3= dl o] A)A aRlRth= Ao 87
of B QS W Aoz FEE

ole} FEs] Sl v (201002 Aol FdFe A
7] A& oStk aQlo R A W ety Q4F FE3t
et AL G FroftA] gfat 5% = e ety
A o482 AY 54 9 27 Eo 14 Vel At o
Eol 39 9 AHA =8 Fo| ay A4 Agsict. =3t
Poortinga(2006)2] ¢-tofl wh=t AJE o] Fd=9] A7
B35S A7 HA AL o] F71ErE F% Al
AjgHgoll sfdshz Ax= -2 I8kt Yo7k Humpel et
al.(2002) 9A] 2259 73 2 A 9@ A HAdat 2
2 B3] #7o] 2159 AAE B} 2 FgHog wAH
I 38Rt

[oFHH WS Y 2 dF2 27 2 AR A1 A wi R3S 7t
Z|iL glom A7ket RS FAK: bl AR sh= A 9 A
HIAE 2pEA 0 R AL Yok, of A=t F AT 7kl 414
e AR a2l HolE Uepfizle} AlrEt), AR 2l
1R1719] 735, 7HQ1A 27 el g]lo|ut As] ] AR =7}
o]59 AAEFTS AR Ul 2 Q10 R FEHE=WH A
W 1178 298 WL o S85H A5 AE Beld,
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b & At A7 Ao AR AoEE AW 17 9
eQl 1917o]] FESo] ARBFS 2= 8912 vasto]
AWEI I50 AAEE S SR tighE B}
Ao AABEALA} Fhek, o) w=ojofl Z]utste] & A= o
9] A7MdE AR

H,: HAI5-S 2330 22lo] glo], HH 1917174 2]
813 W7} o 2 L ulA)is v 1=9] 1917k )e]
2y 9 AS)H AR 47 2 G )3 Aotk

3, MaITlo| XY
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AEEA § AR JFE WAl Qlks o]E3Ql =9
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Fo| Azsih= A AR} nFThE® 159 A
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& AtoA Hshs U E WS Ng A M A
of Z|uigict, 191719] AF ¥9jeh WA o AYATES
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< TYPAFoE BRI 1970 BEE AR e
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ol A E8dh= b= Aol A Wzksh= 2017
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AGEA0R AY 9 BAAY, SUAFFATEAY SolA
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317] 9Jated =A AR FF AEA(PAQ)Y AXIEE 54 Al
AR(METS)S 83t} o]2fdh Al AR 2 tofA] AMg-3}
£ 20179 A GALE A7 2L o 2] AAEE AR T F3tE o]
Ach= HollAl 3F 24 W§Ao] v AeS 2t

g g AYeats) ANEEe] 45, dEr(@4),
AL W2 58 AHA ], WE 9, FF, 5, 97,
AFA], YA, BAS- BA Y27 F&7EeR i F
TE(FE) AAEEC] 79 HH3] ks 9, BAHYL, vy
T, iERE, gt e B U27] Foldk, A7 AA1EE
& FET B SOk, o)F W F T e E 2] Bl

A AAEEF AEA(PAQ)S] A Al thgat 2}, 11
e AREF-2 5 8.0 METS, $4% AAEES £ 4.0
METS, AZE= AAEE-2 £ 3.3 METS 53t 2F 414
%5 METS ARSI ol EY2 52 £59 AAg52 1
e AAEFE HA 2500 32 o1 1500 METE 3317
U 3o n= 250 23MS 7|Hke2 7% oAk 3 3000 MET ©]
AL 3 Aol F2t 0] AR FC] B FTEE(F R
AAEES Hagh YFdel] 5% ol 315 308 ol
3 ujo} mE 250 23HE 7|WheR 5% oA 3 600 MET ©|
A o SgRict, vpRjato R yko. a0l AHE-L: 52
E, ol PR Y BE AR egol ofF AlA
ol o|FX|A] oh= 7, AlA A vjEo R AoJEt 4= Qlct,

Jeu & A A 71E BFE 7hed ™M) Al
AEE ALt 1 ol fRE # Ao FER= A 7t
| 2ol Z3EY] =, thare dSoA: dg 4
gt AR o] WHER] ghom AR YIRSH VehtA] ¢
7] gizolct, wEkA] & Ae] FLHHe AXBES A
METS] AiHo) 7|23t0] @ AIAEE oS, @ AR A4
UE, @ T4 AXFo R Hg8tarat gict,

theo R B AoA Feshe SPHsE o 2ok A
A, NRAA B AB A A Q)2 BRlstaia} g, AR
AA 9 BEFE Y AARE ARE LR oo A
TEY 39 AAH A9 € /M A5FFESE RIS oY
B Aol A B I} SH= e WS0] 4 2EE AUt W
Zol Aghchs AL AN AA| A5E0] o= 2 ¢
S AR o), weki 5o AFA R AR AALE-S
YL Ql=7ke] o 57} 1R17110) A A £7E Kot st
A vetdcka Alggc, 284ES S FHOR O 2F
oj3t @ FF °I8t ® 1LF ol3t @ thE °J8t ® 3 F ol
o0& FA89), Uoprt gn|diaa A AR o= @ ok
2(=0), @ (=12 FHstx} g},

EA), ABA Ao 79 71E LA EE0 AR)A Al JgF
& ©7%} Jun and Park(2019)9] S5 Faste] 418, 53
A, IEYA] AIRA aQlER s FHsic), Al ‘o

£ 7H AR, 33 o 7 AT, EYAE= AP
A o] ofio] g3t gFo g A Ft Al @ of
Ue(=0) € @ 9l(= )& FA=o] AL 3342 o] 7+ =t
o] Hlzof s @ g ofl 11 nigk @ 3 Gofl 111 @ FF 2o
2~3 @ 4FY0l 1M ® YFYol 2~31 ® YFYUo| 41 o]
Fo AAE B3 HEYAY 49 T, AEHF, o7t
g7, A BEZ L= ZE A B oo &
83117} 8 S @ Bt @ R E ol @ BE +F
ol @ 22 E o © F54 Fol= 3815t

HH, & A v 2 BAS AFE] 98 Al
910] A9l Eel4 g B W4E 1333 g 8l
= 9 o]EA HEE EUE e ol BAEA A
A v, FUAH, AZA £, QRAIE 4, AR, BEX] 5
3 o] 8-(Land Use Mix)o|tt, HAEA] ARIA] u]&2] 79- A9
ARA 7R BAR R ARRIER] AuHlAY ARA I Bl &S
Uehdic}, 53], AgATEL P BeE S8 goked),
Z9e] B4 Y Ez)e} BAE ARIA Q) v]Fo] #&4E AU
9 49 Aol 33 GFHS YA Aer 2249, o=
A3 Aol AFsh= W 9 =9l 1R1719] A7 ate WA g
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o2 FURFL g AT ©919 FUHAE A9 QL
TR e 3 883 ASAAY o Al e
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ot npAako g B 2] E3} 0]8-9] 79-, Bhat and Guo(2007)2]
w S Bg3to] ARIBIITE Y FAe} Tisle] B Aol
B 1, o2k o) Al AF71IZHO 59 vlgk, @ 59-10
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A A A7 e TR AR A7 S8 Fo F3e
u]E AoR Kol :dFo] 79 AAA stz Qlaf A 9
ARE 731 L& 880l =1L, ol YA BEolME & A
Th= Aol 7N AEA], 2019; HAF €, 2019). HdEe] &
714Q1 A% W E-L i ol vla) AhFom GA|gk HT 18]
7 52 A58 FEeh ohe vtk 7|RiRitdE o5
A PR ol o Y= Ao R FEE = ujot} P

2, BMYY % S5 Y

24 o= 28 (multilevel model)Z E-835}0] £4
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o QlojM= 1E0] 43 A QY o] et FIFS WS AR

Lol

e e

Journal of Korea Planning Association Vol.56, No.2 (2021) 55



axg- Hsld

FEE, weta] Ao &3 IS HASHA Ml S
fQlomgt QS Wkl 7HE 4= Qltt, ol E A8 &
= FAjo] HER theE 1o},

B B4 o] EA Y S-S T Y] EAE A
Y3 4 Qloh=s S AdoHel3ld - =5, 2013). ., Al &
A9 SHZ 17FL R AT 831 2pEo R RSl 2
2] Wste} 1o AZHHAETA, 2006). & A AL

0] A=t dloJE § B8] v HYS ErjlR A
H 191719 AR 52 AAshs 891 TMstA sk
vl Al Dol ks Al 58S RISk BHE 8t
9] Aol sigshs MAENAE T Alee] FFHE TH
ght}, ol2jdt =2jof 7|Rtste] 2+ A7 o] SYAE 7HYsk: g
52 o]efo] thAA Q] HEA7H o RA] theE R o] & A
O] 7Hd-& BAEhs o] A A & iiioletar wdskglct,

wEbA] & Aot tha o] AR EAjo] AePE, A, A
Foll mhE 11719 AAZE = H B 8219 Aol & vl
517] 918l $A1A ez 7 % ZlolAlE HAS AR T
ATE B3l AARE ol FdSH ol uel Ajolzt
%S RIS, B4, v 2ES B9 AT 238
o] FFHLE AL o] & 7|Hhe R JHIS ASR 59
{Figure 1)< & 52| 2Fo|,

1. U3 " LHS 120172 MHES +FE R
Q! X022

B G QN o) 2H 0 BARE A B, A)E AR,
2231 2|9 87 wgSo] ARl HiE =] ARLE

Level 2: Local environmental factors
(City, Country, District)

|Local envi I variables

* Health and social welfare businesses (%)
* Park area (km)

* Number of sports facilities

= Number of medical facilities

* Population density

* Land use mix

Level 1: Individual factors

Individual variables |

= Education level

= Economic status

| social capital |
= Trust
* Rediprocity
= Network

Young
Single-Person
Households

Figure 1. Research model

Elderly

Single-Person
Households
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Table 1. Differences in the level of physical activity and relevant factors of single-person households (young and elderly)

Young Elderly
Level 1 X ort
Mean SE Mean SE
@ None: 8.8% @ None: 20.2%
Dependent Physical activity @ Low: 32.1% @ Low: 21.8% 207.66***
@ Medium: 59.1% ® Medium: 58.0%
Individual Educational level 3.84 0.558 1.57 0.931 963.32%*
factors Economic status No: 17.8% Yes: 82.2% No: 59.0% Yes: 41.0% 1172.72%*
Independent Trust No: 65.9% Yes: 34.1% No: 22.8% Yes: 77.2% 1399.13%**
Social capital ~ Reciprocity 1.78 1.664 4.65 2.013 173.93%**
Network 0.235 0.236 0.251 0.235 23.16™**
Gender Female: 43.1% Male:56.9% Female: 77.3% Male:22.7%  916.77***
Control Chronic disease status No:93.1% Yes: 6.9% No: 80.2% Yes: 19.8% 213.26***
Period of residence 217 1.549 4.42 1.227 407.57%*
Level 2 Mean SE
Health and welfare
businesses (%) 6.10 367
Park area 21.33 22.49
Number of sports
Independent Local facilities 200 o0
environment )
Number of medical 266 238
facilities ' '
Population density (log) 281 094
Land use mix 0.33 0.15
Total 2419 5961
*p < 0.1, 7p<0.05,**p<0.01
2. CI= 28 BMzin} Table 2. Unconditional model estimates
Pooled model
B QoA AR AMAATEE 23k 4l glof,  Fxedeffedt Cof SE T pvake
R 10171 28] 317 W2 o] 2 ofarel e ux)e vhu Intercept 14266 0.0155 91472 0.000
o] Q171 el 1 0 AS A A s o 2 ojarele Random effect S.D. Var X p-value
o1 ‘ o TR UL @R INTRCPTI(UO) 01959 0.0384 816504 0.000
w2 Zolck)& eelaly] Sia) ohe el o 2 A2 0¥ e 0738 05108
ket & ol QIR et AR 4EE& BF AW yYoung model
5H7) g o) AlFAH o R 23k dlofg HA o FeE= g Fixed effect Coef SE. T p-value
B9 uhHo] Ag}slt 1 wekalgnt Intercept 14746 00200 73559  0.000
t}4az pao] A wg BAL eyt 7t} ulyos T Random effect SD. Var X p-value
W2o] SojulshA] Hake A Qolo] 222 (Level 2) 0.5 ¢l INTRCPTT (U0O) 0.1954  0.0382 448798  0.000
& A Gslo Bk, wekH @ e Mg npx  LO@1® 06269 03930
WA e BACE AL AN W, HUS AT wds g ey model
R et AlsIlod 6 oo o or Fixed effect Coef SEE. T p-value
o2 ThEstel Aasiglon thael (Table 29k ol R 7o o 14081 00171 82168 0000
%].-/\-] Z-"/\]'f‘i_}- 2‘/"!\_7\!.:9‘] d‘;fso}:a% _E'I_Z.“ O—FE?% Oﬂ L}E}"\i‘- "L:,':A\_}‘% g- Random effect SD. Var X2 p_va|ue
B3 =& = ot} o= FUATAIS(Intraclass Correla- INTRCPTT(UO)  0.1979  0.0392 624563  0.000
tion Coefficient, ICC)E2 o€}, &, & oA A3 F Level-1 (R) 0.7741  0.5992
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LR A BEQ |E 7he-H| ol 9] vl&o] Q1A
Sl(level 1)ol €3t Z1Q1A], X|HeH7 821(level 2)° I35+ A
7 Bolsh= Zlolet Y

A 1CC 22 Ay A e 0.0661, B 1217
1= 0.0886, =21 1217H1= 0.0614%2 =EElon] 1 450 4
A oR FA GARt =8 7Fed == Yept 1CC 3=
SAEHH Ad 1Q1719] AlAIEEo 2937 W] Fee
8.86%%1 WHA = 1Q1712] 735- 6.14%= Aoz 22 ¢
FYE Bol= AL R Rl

oli= 23 FW 101719 A& Foll= A9 o] 9%
go] v FasH AFHE ouishznt, & AqtellA] AR 7}
At A Zrolgirar & 4= i}, F e 749 1ICC g9 Aboli=
& 259 AAEES AR 89 HA ApHF o R Yehe
2} Al g, ol & A4t 2AFRF S 53 ol AL
A} gtk

(Table 3)9] =1FEFO] £ AnE AHHH oh3} &
o 4 Q1A B4 W 718 ARAAA £ YEE
AETE Y AARE oS AR, A 19079 91 191

Table 3. Multilevel model estimates

7H9] 247t REof A W84S R AlAeE] S 9
S A= A& Yepston] FAEE o 2l 19171
ARt f-oJatA =&t olegt A= ARSI ZAAIA 2917t
¥25E o] A, B3, ABA A 5 a3kl A& s
ol wom A oR Y] TR R Q) AABTS &
5 3% 71315 228 4= okl 4 Ethjun and Park,
2019).

TR0 & AL 2H29] Mg AT R | 191712} el
117M= Tha-9] zbolE Belnt, oA F toflAlA Al 4l
AgEd FoulstA] o, FEH R YEYAIL AANEE
& 738 2 89108 L&E oI d¥HoR ARlA i
g 7I¥e g PAEE JEYIE 334 HES Al
gl F83 2702 ZAFHPutnam, 1993). =91 1917k
A Aol YEHZE T = A= AEA o] B 2H2
3| ALE)A] BAS] FH4F FHsIL vk HollA 53] F£5¢
HAER A2, 2018).

o] & AFSIL e SARNAE 71FolY At 5
O] ApE|A Qb HAsl7] whiEel] Ao o] g, o7HEE,

Pooled Young Elderly
Level Variables
Coef. SE Coef. SE Coef. SE
N Educational level 0.0085 00082  0.0967** 00213  0.0265* 00116
Individual - -
factors conomic status Sk ~ ek
(working) 0.1175 00183  -0.0500 00320  0.1895 0.0223
Trust 0.0075 00198  -0.0029 00290  0.0012 0.0254
: Social capital Reciprocity 0.0218***  0.0050 -0.0073 0.0094 0.0223***  0.0059
Network 0.3279%* 00342  0.2298* 00522  0.3614** 00443
Gender (male) 0.0243 00193 00128 00270  0.0489*  0.0260
Control Chronic disease status g gazm 00250  0,0090 00526  -0.1837%*  0.0275
(disease)
Period of residence -0.0179%* 00059  -0.0343** 00089  -0.0175*  0.0084
Health and welfare * )
businesses (%) 0.0156 0.0151 0.0250 00115  -0.0300 0.0200
Park area 0.0006 0.0006  -0.0001 0.0011 0.0008 0.0006
;““f‘.‘ber of sports 0.0002 00008  0.0083** 00014  -0.0006 0.0009
) Local acilities
environment :
;““mbef of medical -0.0006 00045  -0.0008 00060  -0.0037 0.0064
acilities
('ng)“'am” density 0.1435%* 00165  0.1305%* 00232  0.1559%* 00199
Land use mix 0.0062 00939 02010 01170  -0.0507 0.1134
Random effect SD Var SD Var SD Var
INTRCPT1 (UO) 0.1449 00210  0.1346 0.0181 0.1611 0.0259
Level-1 (R) 0.7258 05267  0.6201 03846  0.7562 0.5718

*p<0.1,%p<0.05,**p<0.01]
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SAA BF T o2 7119 AEA BFo] Fasitt BES
Tl =UES W S5 4 A HEUS WA R Y43t
© U E2d WU 4 gle Bt ohyE A o] BF I A7}
9l 1917l Al /A ElA Y A=A AAA S
2 HTE7| gZolot, wgha] o] 59 Hofof 7Rt HIEHA
o] A& Fasitt, £ A 1907A = AAEF et
YEYT] H(+)2] Feo] =aghl, ol d¥hAor JdF
< =8 2 7P 22 Fn| gt 27| Ade] 2=2e A
oz HollA ofF] 2] AllA BEEe] 259 AARE
& SNz Aoz s}, o|2h BIFHe] Poortinga(2006)
o] Atof|A, FdFo] MRkl AR EFol= ALS] A AR W
7he-d] & (Medium participation, High participation)¥to]
34 FFHS PRItk A AEIstion B3t M
- 0]5382016)2] AtollAl A 1217112 ARRlA Frefrl=r}
FETE AR, AAA A7%E SAA SR eRRithe At
ARt

ozl 19l 117l Al A 1°17172} thzA| 2340
259 AAREE AFeehe AR Y E . ol vlaA &
Aol A2 S th=A 9l 197 HIEN =2
o] I5& BEE 4 e olRETe] AR mEFot g4 E
A 2% WAE A&7Fs 8 shal o % 7 YA ddol 25
] AS AR AARES FHT 4 s o] He Ao 4
o}, o= 2 HEND 9 34 ] G2 el 107119 A
AREE Rtk 7189] A+ Axeh wzhs ZoljeiEA)
Rl-9A, 20105 1782, 2019).

ole] /A 54 R AR A At BE AvE a0kt
H, A 19070 vl =9l 1917l A4 AAEES 584
o7 S ARIBAIA &, ARJE AEe] gFEe] v
FEE, o2’ Ak & Aol AR 7MW 7R
ol AAEES 2%3e 8ol o, kel 17 15
(Level 1)oll dgdh= 7114 M 5 ALR] A 22 M7} 2905
(Level 2)°ll 3@3h= A 87 Mol vlef of T FFe LS
Zolzks W2 AARbAL & 4= Tk

270l BFehe A1 7 o] FEEE A 1907kt
Rl 1Q7ME FHEste] ATl ohaat 2o, 941 98A ICC
groll 7IWkeiehy aig 2|9 7 W] 2 A 107
(8.86%)7F =91 19171H6.14%)° vl A =&Een] 47
AAZF IS viAE 292 B4 HeEe] fvde 3d
1172k =) 19171 2 Aol E Kol 1L Q= A2 EjldT,

A, F A B iR g e 2o Y
et ol= 2= A 1907 3 291 197 AFA1 2
o] HE-E AARFTS FAUTL SfAHct, dutor
Qo] WAL A AxE(Urban sprawl) 843 tz%=
goldt. &, AFUETE 2 9] 8- o]52 o5 FAA
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