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<Abstract>

Objectives: This study aims to assess the relationships between individual, social and physical environmental correlates and
physical act1V1ty (PAE and sedentary behavior (SB) in Korean children. Methods: A total of 1,134 elementary school students
(512 boys, 5" and 6' graders) in Seoul participated in the survey including self-reported moderate and vigorous intensity PA
and SB as well as demographic and psychological correlates. These data were matched them with school- and community-level
environmental data from the government sources. The relationships of the multilevel correlates with PA and SE were analyzed
using gender-specific hierarchical regression analysis. Results: Boys were more active than girls, but there was no gender
difference in SB. Students with higher levels of self-efficacy were more likely to participate in moderate and vigorous PA.
There were gender-specific associations between social and phys1cal environments correlates and PA. Boys with higher levels
of self-esteem and self-efficacy were less likely to involve in SB. Girls in the 6™ grade were more likely to involve in SB.
Conclusions: In order to encourage PA and discourage SB in children, school- and community-level environmental support
should be considered along with programs to improve self-efficacy and self-esteem.
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B 146.6%, TL Ht 2643002 SF HF 247 9]
2 gFola &3k (Ministry of Health and Welfare, Korea
Centers for Disease Control and Prevention, 2015). ©] Z&
AR BEH fAA Y5 S7he A= A7) A88E
oA 2% B Y 28 tiAad 2 R E S
of FHEH ALES Bolv AP8RIeE 288 ¢l
THLee et al., 2012; Matthews el al., 2012).
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2% TH(Nader, Bradely, Houts, McRitchie, & O’Brien, 2008).
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T7F FEste] vt 2T Y AAEE S 24
A5 AAE A% wEy 27 sl Aghe] 9l

Sallis, Floyd, Rodriguez, & Saelens (2012)7} A9+ 414
g52 AJel =¥ (Ecological Model of Physical Activity)l|
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of A, A, AR AAA FEH 22 TS &
A(Kim, 2010; Biddle, Atkin, Cavill & Foster, 2011; Tandon
et al., 2012; An, 2013; Dobbins, Husson, DeCorby & LaRocca,
2013; Butte et al., 2014; Pouliou et al., 2015) & 1L A}o}=
4, A&, AAGE e IHA] HE 9 A
Az gt AT 22 A A 1A 22(Dishman
et al., 2005; Van Der Horst, Paw, Twisk, & Van Mechelen,
2007; Dishman, Dunn, Sallis, Vandenberg, & Pratt, 2010;
Kang & Koo, 2010; Prins et al., 2010; Biddle, Atkin, Cavill,
& Foster, 2011)°] 7HQ1+E9 #AHQICE HIuFHAL
a2y g7 obs g adol 8 F Y AME B
We stwel AqAtel e Al Ed 4 43 A5l
o3k M aATE BA STkBiddle et al., 2011; Uijtdewilligen
et al, 2011). W&, AA&Fo] YR EPoX = A9 &
23 I AL o] AqFRe A% 2714
Ql FEFE A7) Wi Fasthal FxrhSallis et
al,, 2012). & ATFANAME e AGAS o AASF
A A2 T8a &F 71 R Aol ik H2A4, 7
3], F&A 0l dHA3 QA odo] AAZFo TFAA <
ggoloZ B uFETHde Vet, de Ridder & de Wit, 2011). =
HWATFANME ASrd A% &34 Efo 2& stu
Hol 2 AAZTE 7MY A AR BA
Atk B 13 Th(Jung, Hwang, & Oh, 2010). ¥F 8hal 9}
A HAs) o] B G, S, nFADH 715 2 A
A 2SI v AES WA Kt ArkBiddle et
al., 2011; de Vet, de Ridder & de Wit, 2011). Bl $-0] %2
F5of FFade] gt A7+ o uEd Aot
(Uijtdewilligen et al., 2011; Van Der Horst et al., 2007).
webA o] AT FUollA Ao s d¥H 25
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<Table 1> Descriptive statistics for all variables by sex

Boy (n=512) Girl (n=622)

P-value”

Mean (+SD) Mean (xSD)
Moderate PA (0-7, days) 421 (£2.18) 3.15 (£2.02) <.001
Vigorous PA (0-7, days) 3.99 (£2.24) 2.98 (£1.98) <.001
Sedentary behavior (0-8, hours/day) 2.52 (£1.77) 242 (£1.66) 350
Individual level factors
Demographic factors
Grade (n, %)
5t grade 274 (53.5%) 370 (59.5%) 025
6" grade 238 (46.5%) 252 (40.5%)
Family Affluence Scale (0-9) 5.15 (£1.89) 5.32 (£1.87) 150
Perceived body shape (n, %)
Underweight 132 (26.7%) 164 (27.4%) 480
Normal 246 (49.7%) 328 (54.8%)
Overweight 117 (23.6%) 106 (17.7%)
Psychological factors
Self-esteem (1-4) 2.11 (£0.47) 2.10 (£0.48) 640
PA Self-efficacy (1-4) 3.07 (£0.68) 2.85 (£0.65) <.001
PA Attitude (1-4) 343 (20.54) 329 (£0.54) <.001
PA Enjoyment (1-4) 3.53 (£0.43) 3.38 (£0.48) <.001
School level factors
School bond (1-4) 3.37 (£0.61) 3.36 (£0.56) 746
Perceived safety around school (1-4) 3.08 (x0.77) 2.94 (£0.69) .002
Areas of school playground per student (0-45.2, mz) 7.75 (£5.02) 7.97 (£5.86) 485
PE teacher (n, %)
No 301 (58.8%) 336 (54.0%) 060
Yes 211 (412%) 286 (46.0%)
Indoor gymnasium (n, %)
No 128 (25.0%) 202 (32.5%) .003
Yes 384 (75.0%) 420 (67.5%)
No. of PA facilities around school (3-52) 22.88 (£11.05) 21.10 (£10.59) .006
No. of parks around school (0-10) 4.05 (£2.11) 3.53 (£1.83) <.001
Bike lanes around school (n, %)
No 498 (97.3%) 575 (92.4%) <.001
Yes 14 (2.7%) 47 (7.6%)
Community level factors (district)
No. of car accident (983-2,844) 1,546.89 (+446.96) 1,496.80 (+432.84) 056
No. of CCTV (117-1,381) 357.54 (£223.57) 397.24 (£275.06) .007
Fiscal Self-Reliance Ratio (22.70-81.50) 41.64 (£13.26) 44.40 (£14.61) 001
No. of NBLSR (3,002-21,315) 8,457.45 (£3921.39) 7,744.04 (£4300.45) .004
Rate of college entrance (49.8-64.1) 57.83 (£3.32) 57.63 (£3.52) 328

" Significant test for girls compared with boys using t-test or chi-square test. PA: Physical Activity. NBLSR: National Basic Livelihood Security Recipients
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<Table 2> Standardized regression coefficients from hierarchical regression analyses: Boy

Moderate Physical Activities

Vigorous Physical Activities Sedentary Behaviors

Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4

Individual level factors

Grade (6 grade)

Family Affluence Scale

Perceived body shape

Self-esteem

PA Self-efficacy

PA Attitude

PA Enjoyment

School level factors

School bond

Perceived safety around school
Areas of school playground per student
PE teacher (yes)

Indoor gymnasium (yes)

No. of PA facilities around school
No. of parks around school

Bike lanes around school (yes)

Community level factors (district)

No. of car accident

No. of CCTV

Fiscal Self-Reliance Ratio
No. of NBLSR

Rate of college entrance

RZ

093

173
-101°

050

085 075 093
.086 085 086
-034  -034  -.029
072 079 078

ok ok ok

350 337 337

071 081 085
-043  -043  -036

016 .008
-074  -.072
-021  -.025
010 028
063 049
012 018
066 076
022 014
-018
061
063
033
044

200 216 220

ok ok *k

A27 127 121 1217 080 086 079 066

*

107 026 02 016 -106" -061 -072  -.068
1357 -056  -050  -045 -026 -051 -057 -.061

029 -014  -005 1657 -1957 -192”
31570 3107 3107 -146" -176" 178"
021 032 031 053 -076  -090
13115 a1 106 105 105
007 011 084 089

21037 -112 008 016

026 -016 079 -099

-057  -061 100" 078

1027 12 -001 000

053 063 024 -016

-054 049 085 069

-010  -018 040 051

001 -032

030 -078

-.101 -026

-046 -015

-019 005

047 188 215 220 017 068 095 104

NBLSR: National Basic Livelihood Security Recipients. * p<0.03,

9L, Stmsh A8 o A8 BelA B3 el

A5 AP el e EHARE=
A ghalel 2} AN 3 A2
B 25 AR HR) S FHE} T
=0 A 22%0| Tk WAy el 7

9} Zl‘*‘*}ilfﬂ B EE A 37 Q&
22 EAYL v EAAHOTE $2]3

<Table 2> A

A3 A, AE = A

o
[SJR=NCN
R L

BE AT 2

AA2F I otul
Nl 2
#eE o] ATt

N

HJE&, MALF g A7 Esde AFTEHAANA
Fo3 BE Qo7 YQh(B=0.34, p<0001). é A
o g A7 &5l =45 @it

Shale] F4E AA

6 p<0.01, *** p<0.001

: A A(B=0.11, p=0.021)3}
frolg %%*401 AT NI &ﬂ% ZoA AR
=0.121, p=0.012)v+ ﬁﬂl%%oﬂ & A7) &5 2H(B=0.31,
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ol odTh W, ZobkEFZH(B=-0.19, p=0.001)Z 1A S Y] NAZEH HAPTE SFu el AGAE Y A
ZFoll 3 A7 B57H(B=-0.18, p=0.005)°] EF=T5F & 3 =94 A eREGgE JdTFEe] 82 F AAZEE
A o] HA Y ol frootA Wtk o RE ] X o tigk Ar|asite] 7HE 8% AHadednt
<Table 3> Standardized regression coefficients from hierarchical regression analyses: Girl

Moderate Physical Activities Vigorous Physical Activities Sedentary Behaviors

Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4

Individual level factors

*k ok ok ok

Grade (6 grade) 006 049 059 055 003 051 054 050 1507 1317 1237 119
Family Affluence Scale 1167 057 050 046 078 026 039 034 -055 -034 -017 -012
Perceived body shape 001 069 076 073 023 094 096 .08 047 002 -002 -.008
Self-esteem 1307 108" 1107 035 055 051 064 -016 -022
PA Self-efficacy 3317 3307 34 3867 402" 3957 -095  -081 -.088
PA Attitude 015 -001 001 037 -034 028 123 1460 137
PA Enjoyment -005  -002  -.001 080 . 072 070 14270 -136° -2
School level factors
School bond 057 054 -033  -.039 -087 086
Perceived safety around school -024  -027 013 -018 -094" -091°
Areas of school playground per student 064 .060 084 054 020 -.004
PE teacher (yes) 066 080 047 056 -003 005
Indoor gymnasium (yes) 019 .003 030 013 -033  -.038
No. of PA facilities around school 023 061 008 061 .050 .076
No. of parks around school 044 059 094" 1017 039 -011
Bike lanes around school (yes) -094" 100" 020 -012 071 086
Commnwmnity level factors (district)
No. of car accident -.069 -140" -074
No. of CCTV 106" 053 027
Fiscal Self-Reliance Ratio 037 158" .038
No. of NBLSR 037 137 023
Rate of college entrance 042 056 110
R’ 013 163 178 185 006  .178 192 202 029 058 082  .093

NBLSR: National Basic Livelihood Security Recipients. ' p<0.05, " p<0.01, " p<0.001

oAt FIHE AAGE 9 HAAFH A<, AL A A et A RS 202%01 Atk 8]
2213 872913 BAALE <Table 3>3} 2o} F-a 3} FTAE AAEE AYY CCTV  AAWF(B=0.11,
2], A AA ST A GAE] S a1 BE Ao p=0.049), St F ol ZAAZZ(B=-0.10, p=0.031)2} F2|
%EP AARGSAEA A, S, A EYH e St FEAo] YA & FuFHdl AAAZZI} e A
E9] ) SHE AA 5ol ek AL 18.5%, 1L & Ao FAE AAZE Fo Faol 7]ojshe Hi,

r> _I]



56 EB7nsAZETIOR| 33 M

A9 e} CCTV AX g7t BE5E o3t 4% AlA
25 Fole 7 FEA oA gL 2ol AAZE] tf
& A7 ES7E AT AR AAGFANE Fo T
o] UATHB=0.33, p<0.001). TI$0] oJstye] 4=
AAGES AEAAE o #AFE BHTHB0.11,
p=0.038). & ArotEFHI AALFo g 27| &s7tel
=45E 939 FAE AASE 9= T/ o
S AT AAEES AY ] AFAALAT(B=-0.14,
p=0.037)7} A&4E I8]|3 AFAHE(BE0.16, p=0.039)
2 7 2 SFFAAF(30.14, p=0.039)7} == =7}
ot E3 g Fdo] BEFE IPE AASF
o] Z7FTH(B=0.10, p=0.036). HAF L2 2219 A F&
AXAGEE, AA DT et A7) &3] 5&75 14
= AAZE Fode S7HITHB-0.09, p=0.035; [3=0.40,
p<0.001). oJ8Aye] A5 FHH FIE AR
=-0.09, p=0.047), A A &5 gt B =(3=0.14, p=0.035) 1
Il hd(B=0.12, p=0.007)3} gk AHAo] AUk F,
SR tid FHH 7] FEFE AALFA o
3 Bl=t FAALSE g a shdo] et 4E o)
o A F Fode F7HTh o] B A9 E L 9.3%9]
Aok fofstd, 258t A Y] AASFH TS
HeM BT A HALE 9] AS B A S folgk #d
A& BAth 53] AY9AE] HE, asd 2L ok £
#Ho] YAk AAZEE g A7 A AT
A&l JAM M Fas AdFEe] AEad
oy, e HEAol Gith
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MeA 24 FFH 258 5, 63hd 1,134% St
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