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Influences of physical activity environments on obesity among
adolescents

Nan-He Yoon
Department of Health Administration, Hanyang Cyber University

Objectives: This study aimed to identify the influences of physical activity environments on obesity among adolescents. Methods: Data
from 2017 Korea Youth Risk Behavior Web-based Survey were used for the analysis. Multivariate logistic regression analysis was
conducted to analyze the effects of the physical activity during the classes at school on obesity. Stratified analysis was also conducted
to compare the effects of physical activities at school according to the access to public parks and exercise facilities in the community.
Results: Of the 60,392 respondents, 8,374 (13.9%) were obese. After controlling for their sociodemographic factors and health behaviors,
the adolescents who experienced regular physical activities at school more than 3 times per week were less likely to be obese than their
counterparts. According to the stratified analysis, the effects of school physical activity were still more significant in the community with
lower access to public parks or exercise facilities. Conclusions: To prevent and manage obesity among adolescents, it is necessary to
improve school environments facilitating physical activity and fostering the regular education curriculum with more frequency, intensity,
and duration of physical activity.
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QITHNCD Risk Factor Collaboration (NCD-RisC), 2017). o}
204171 T4k o] HTE A AAIHOE A&5H 02 F = A AA7]9] vinke AQI77HA] o]ojA &= AL FQ T

Zyefskom, AARAZ]F(World Health  Organization; Ao WA o] ulg Fol g o Aert F
WHO)= A 20001, HITHS 21417] AFAGE oz A L3ttt AARE oby FAd7]9 HIREE AR17]9] HiREe
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AF S Z/NANA AANZRY gL ALE AREAS = Yely= Ao2 43 A I th(Simmonds, Llewellyn, Owen,
5t 3L S Th(Fontaine, Redden, & Wang, 2003; Visscher & & Woolacott, 2016).
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S 2939, obs A vk AT = 20163 7)F 39 OECD(The Organisation for Economic Co-operation and
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B2A A, 20179 A4 HITES 173%E 11.6% %
20079 Hls] A 109 7 ALH 07 F7hs] & A
& 4 ATHMinistry of Gender Equality and Family &
Statistics Korea, 2018).
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sted BIgE dA o] Y UV‘]E ook 8cls
AF7F dsiA R E o gttt 53] 20000 o]
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< At sk ATEol FET] A S ThFeng,
Glass, Curriero, Stewart, & Schwartz, 2010). H]%F 24§ 2] 2
BAR AT 820A AAGFoly AL A
&5 v 4 d+= A28 (built environment) ¥ ol z}
A 73 A A S olv A A=A S tidk A7 e X
Y= ATHLobstein et al., 2015; Saelens & Glanz, 2009;
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2006).
AAREF vve] WAE v B AT dukA
o AABEFO| HETFF vimre] WA 9ol e A

o2 93A 9lom(Janssen et al., 2005; Davison & Birch,
2001), A} F7bshe A4S 32 HIEY 83 9
dagloz AAFI JrHLowry, Wechsler, Galuska,
Fulton, & Kann, 2002). ©]ol AA&FFE FA717] 9
& A9 Wl =214 4 vinke] AR WelaAt &
= A7t AAk Fvksta glon, ol Fal Hlntk A&
A AZEA BF oY HFS et st =¥
gtatA| o] Foj A1l YrtkSallis & Glanz, 2009). ©]# 3k
AR A BHdE FH Qs F53 45
AT Ao w29, AY W EFHolY 3, A%
AN Tl ek "2 ERY 2 A ool &0l
wnE B, S 5 AY FUEY WA FEFS
SFFA 7] HIRHES Y 2102 g th(Nelson,
Gordon-Larsen, Song, & Popkin, 2006; Gordon-Larsen,
McMurray, & Popkin, 2000).
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o B AR BAE Al AAE 4AL HA8HA
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UATHHIll & Peters, 1998). 53] olzolut HA 9
F T 7P W ATHE StuoA Ruje gt
gloll Hlel & HLlollA o] FolA B g Stu ¢
A aQlo] & Fa3% 93-S v th(Davison &
Birch, 2001). 8t F24]9] Aet 7437 H]ol wet G4
ﬁ-ﬂ%kol g2bd 4= 1o (Hearn et al., 1998; Luepker et

. 1996), StaL o] A& SIS S Sl A3} A
7‘} = NAG SIS FAAA BTk DY FH S LE 2=
Ue AoE EHA UTHVeugeler & Fitzgerald, 2005;
Gordon-Larsen et al., 2000). ]2} Zo] &l ol 4] 2=
ARl 37 22 AR ArdolA A7 F A3 7]
3| & AL B ool AR E A FH3tE £X
g 4= 9lo] uj-$- FQ3}THU.S. Centers for Disease Control
and Prevention, 2011).

HgE dpe] wdo g Ao AA=HGA AlA
EEds TN E5H AL(active living)'©] 7
HHA (Ko et al., 2016) F2AE] NADEF FAL
g HIYE dE 9t St ol AlS wsAZ AA S

Zggdo] 9% Fuor PF1uEol JTHWHO,
2000). Ty St AlGa3 vlRke] Aol oigk A
FATES AHE TFANEH, HAZ vIgt o to] TH
29l Jeke v = ZoE FRlFHY L= 1 A=
A# A F=THCho & Cho, 2013). =3 ﬂ%uﬁd U A
F WHALY] A B ofe} AR
A AR SEEFH 1 Lol 'Sﬁo}E}E ds Azt
S TH(Davidson, 2007).
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(Cho & Cho, 2013).
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<Table 1> Characteristics of study population

So] Q1 7ALE S EAo W} nukLo R¥o wpzd,
AA A SHA T 184%7F HITEeE FR1H ", o
A9 A 92%=E AoH, shdo] E&5E, 7149
A E7F ¢ FEYSE HTHEo] E3Tth(p<.001).

A7 T 821 F AAST A AR = Y FH

103 o] wid A71& AHste SA(13.5%) 0] A sHA
A= A(14.3%)°l Bl&l (p=.012), FLoll S5 o] Azt
of grolx A&sh= AlZko] 2417 Rkl §AY(12.6%)°] 4
AZE o] 42l &A1 (14.8%)0l Hlal] vlThEo] F2l5HAl ok
CHp<.001). A& A= F 33 o] iR
AFshe S HITE(14.6%)°] F 33 vk B4t
T2 A8 SAE(13.5%)0 B8 Eo(p<.001) 7
2EFE B2 JAXHEXNZES F 33| o] AAse &
AE0](12.3%) 7 33] HIRF AFH e SFAE(14.7%) ot
H|Rkg-o] ZQITh(p<.001).

S HAA 2EHAE Bol Hethal §H
(14.6%)°0] 1A %2 79-(13.4%)0l vl vlHd 7 -S-
O] B9kom(p<.001), 1¢ B¢ FHAIZIO] 7-8A17H 7
(13.4%)°ll Blsh 7TAZE Wwke 2 A2 74-9-(14.1%) HIT
o] 10% ool FolstA =4tHp=.069).
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Obese Non-obese
Variables Characteristics Total p
n (%) n (%)
Physical education class <3 times per week 5,766 (14.7) 33,442 (853) 39208 <.001
with physical activity >3 times per week 2,608 (12.3) 18,576 (87.7) 21,184
Sex Male 5,648 (18.4) 25,014 (81.6) 30,662 <.001
Female 2,726 ( 9.2) 27,004 (90.8) 29,730
Grade Middle school Ist 956 ( 9.6) 9,033 (90.4) 9,989 <001
Middle school 2nd 1,084 (10.8) 8,986 (89.2) 10,070
Middle school 3rd 1,270 (12.7) 8,733 (87.3) 10,003
chfaTaOc%:rliiltliiccs High school Ist 1,494 (15.1) 8,382 (84.9) 9.876
High school 2nd 1,743 (16.7) 8,693 (83.3) 10,436
High school 3rd 1,827 (18.2) 8,191 (81.8) 10,018
Family income High 3,145 (13.1) 20,918 (86.9) 24,063 <.001
Middle 3,745 (13.4) 24,175 (86.6) 27,920
Low 1,484 (17.6) 6,925 (82.4) 8,409
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Obese Non-obese
Variables Characteristics Total p
n (%) n (%)
Walking Not everyday 3,917 (14.3) 23,562 (85.7) 27479 012
Everyday 4,457 (13.5) 28.456 (86.5) 32,913
Sedentary hours on <2 hours per day 1,200 (12.6) 8,344 (87.4) 9,544 <001
weckends 2-4 hours per day 2,394 (12.9) 16,212 (87.1) 18,606
>4 hours per day 4,586 (14.8) 26451 (85.2) 31,037
Soda <3 times per week 5,445 (13.5) 34,882 (86.5) 40,327 <001
Health behavior >3 times per week 2,929 (14.6) 17,136 (85.4) 20,065
and status Fastfood or <3 times per week 5,679 (14.7) 32,841 (85.3) 38,520 <.001
instant: foods >3 times per week 2,695 (12.3) 19,177 (87.7) 21,872
Sleeping hours <7 hours per day 5,653 (14.1) 34,451 (85.9) 40,104  .069
7-8 hours per day 1,530 (13.4) 9,930 (86.6) 11,460
>8 hours per day 1,191 (13.5) 7,637 (86.5) 8,828
Stress Not severe 5,102 (13.4) 32,919 (86.6) 38,021 <.001
Severe 3272 (14.6) 19,099 (85.4) 22,371
Total 8,374 (13.9) 52,018 (86.1) 60,392
2. st HISA|ZF AMFES0| AHAWE H|Okg| O0|X|= A G e FEYTE BT SAe] o Bokth
=k T3 A4 E 29E Fole vld 108 o) 7] AA
Aadsel QTAERA 4 AaE aslsol < ks AAWsSe J84 w& 25 vis) vk &
oa-i:;e R : _L?E(’ se L Eol WskT(adjusted OR-0879; 95% CI: 0838-0.923), F%
450 Bty & A|SA7e] AAFEo] o LA % 8122 o|]o] Alzbe] Sola] MBS A7ko] 24
Ao Hlgk wAe] e MAE 2L Slss] A% _
e e o e T vIUR Al WAl 44T o142 39 MDY
ZZA~H IAHEAHe = <Table 2> LA
e e T go] E9dthadjusted OR=1.290; 95% CI: 1.203-1383). 414
éj’,‘-, Q—}E X'""‘T Tol;l]/\lz_]—oﬂ e 3§] O]AO]- Z}%{j ﬁx']]%%'ﬁ' 32_ = ] = glalo g /S-r]‘_ H]E]-J,]- "l 47:”7]_ 14_
- = - - - - = T oY w T T o
A adEe] F 33 wwl A 9-of wls) wvd oroLo ESCU} o] AHEA LS
go] W& Zlo@ e (adjusted OR=0.922; 95% CI: Fr et A ARFET datesE S T 4 o
B S S Eadusted OR- ° A QAR ST A2AEAN F 33 W% 43
. [s1n] A o e AATE] 84
0.871-0.975) Sl oA o] FAA &= AAZEY F& SO S Ao Wa) HEke] § AL Ao B

P EAWsE BARgel xE Jadse AT
AVE| 812 B3} Hgk ko] BAE A RE, dSpo] of
ST} HIe SEo] B, shdo] Hold4E, 714

5 1 thadjusted OR=0.730; 95% CI: 0.692-0.769). T+ FA}
Al 2EH 2E Wol Bt Holgtal SHS HAdE9 1]

gho| o “}ﬂoni(adjusted OR=1213; 95% CI: 1.153-1.275),
FEAZIT AL oI5 e A0 A
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<Table 2> The impact of physical education on obesity among study population

Variables Characteristics adjusted OR" 95% CI”

. 3)
Physical education class <3 times per week (Ref)

with physical activity >3 times per week 0.922 (0.871-0.975)
Sex Male (Ref))
Female 0413 (0.392-0.435)
Grade Middle school 1% (Ref))
Middle school 2™ 1.133 (1.031-1.245)
Middle school 3" 1.385 (1.263-1.519)
?;a‘:aojgzi‘l'ccs High school 1% 1.687 (1.534-1.854)
High school 2™ 1.850 (1.686-2.031)
High school 3" 2.095 (1.907-2.302)
Family income High (Ref))
Middle 1.016 (0.964-1.071)
Low 1.280 (1.192-1.374)
Walking Not everyday (Ref’)
Everyday 0.879 (0.838-0.923)
Sedentary hours on <2 hours per day (Ref’)
weckends Soda 2-4 hours per day 1.051 (0.975-1.133)
>4 hours per day 1.290 (1.203-1.383)
<3 times per week (Ref))
Health behaviors >3 times per week 1.034 (0.981-1.090)
and status Fastfood or <3 times per week (Ref))
instant foods >3 times per week 0.730 (0.692-0.769)
Sleeping hours <7 hours per day 0.958 (0.898-1.023)
7-8 hours per day (Ref.)
>8 hours per day 1.080 (0.992-1.176)
Stress Not severe (Ref))
Severe 1213 (1.153-1.275)
" adjusted OR: adjusted Odds Ratios from multivariate logistic regressions
2 95% CI: 95% Confidence Interval
¥ Ref): Reference group for each categorical variable
3. Y9l AAs 2HFol e st MsAlZ 2t 3t A& FYATY AAZFo] HIRtel| X = I
MrEsel g8t of Aol & SHaIskr] ste] Sha Fel FU AX<Table

i i ] 3>3 AL BEE<Table 4>5 7|F02 F3EHS A
U2 AAEE Ady #3d8 X9 379 ajlef u} o Eg

A% Aotk £4 A3, sae A% FA7



AAGE Aol HAPEY vt v FF A Y HAS TAACE FosiA e AoR FQlH Wi
W AAEE 8749 B2 ne & As 9T F 3 (adjusted OR=0.915; 95% CI: 0.853-0.983), A4 W Fe]
A ol HA ol =2 A s AAUEY gu A &

A1l B FEHEAS Bl el 3 AAHS 58 A SF AT vnk 7ke] JAE A A
o] £¥7} HHRT Hof HITA o] Y& A QoAM= A4 o7 #oskA  Yotthadjusted OR=0.929; 95% CI:
WE9 st A8 FAANES 53 AASF o] vnt 0.846-1.020).

<Table 3> The impact of physical education on obesity according to public parks access

Higher access to public parks  Lower access to public parks

Variables Characteristics X D ) X
adjusted OR 95% CI adjusted OR 95% CI
Physical education class <3 times per week (Ref.)” (Ref)
with physical activity >3 times per week 0.929 (0.846-1.020) 0.915 (0.853-0.983)
Sex Male (Ref.) (Ref.)
Female 0.436 (0.400-0.477) 0.400 (0.375-0.426)
Grade Middle school 1% (Ref)) (Ref)
Middle school 2™ 1.209 (1.030-1.418) 1.097 (0.976-1.233)
. Middle school 3" 1.459 (1.247-1.706) 1.346 (1.201-1.509)
?;a‘:ﬁ:i‘i‘;; High school 1* 1.863 (1.589-2.183) 1.590 (1.413-1.789)
High school 2" 1.769 (1.510-2.073) 1.887 (1.682-2.118)
High school 3" 1.979 (1.687-2.321) 2.148 (1.911-2.414)
Family income High (Ref) (Ref)
Middle 0.933 (0.853-1.021) 1.055 (0.989-1.126)
Low 1.208 (1.071-1.361) 1.311 (1.200-1.432)
Walking Not everyday (Ref.) (Ref)
Everyday 0.887 (0.818-0.962) 0.881 (0.829-0.935)
Sedentary hours on <2 hours per day (Ref.) (Ref.)
weekends 2-4 hours per day 1.059 (0.931-1.205) 1.049 (0.956-1.151)
>4 hours per day 1.285 (1.142-1.446) 1.292 (1.185-1.408)
Soda <3 times per week (Ref.) (Ref.)
Health behavior >3 times per week 1.013 (0.926-1.109) 1.047 (0.981-1.117)
and status Fastfood or <3 times per week (Ref) (Ref.)
instant foods >3 times per week 0.715 (0.653-0.782) 0.737 (0.690-0.787)
Sleeping hours <7 hours per day 1.007 (0.903-1.123) 0.938 (0.865-1.018)
7-8 hours per day (Ref) (Ref.)
>8 hours per day 1.151 (1.002-1.323) 1.035 (0.929-1.153)
Stress Not severe (Ref.) (Ref)
Severe 1.201 (1.102-1.309) 1222 (1.149-1.300)

" adjusted OR: adjusted Odds Ratios from multivariate logistic regressions

2 95% CI: 95% Confidence Interval

9 Ref.): Reference group for each categorical variable
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<Table 4> The impact of physical education on obesity according to exercise facilities access

Higher access to exercise

Lower access to exercise

Variables Characteristics facilities facilities
adjusted OR”  95% CP adjusted OR 95% CI
Physical education class <3 times per week (Ref.)” (Ref’)
with physical activity >3 times per week 0.894 (0.794-1.006) 0.927 (0.869-0.988)
Sex Male (Ref)) (Ref))
Female 0.476 (0.426-0.531) 0.397 (0.374-0.421)
Grade Middle school 1% (Ref)) (Ref))
Middle school 2™ 1.424 (1.164-1.742) 1.063 (0.955-1.183)
) Middle school 3" 1.477 (1.208-1.805) 1.361 (1.226-1.510)
theaTaOc%:rlii}tlilccs High school 1 1.902 (1.552-2.332) 1627 (1.462-1.810)
High school i 1.994 (1.632-2.438) 1.808 (1.628-2.009)
High school 34 1.937 (1.576-2.380) 2.133 (1.919-2.372)
Family High (Ref.) (Ref.)
income Middle 0.937 (0.836-1.050) 1032 (0.972-1.095)
Low 1.135 (0.976-1.321) 1316 (1215-1.426)
Walking Not everyday (Ref)) (Ref))
Everyday 0.868 (0.783-0.962) 0.889 (0.841-0.939)
Sedentary <2 hours per day (Ref)) (Ref))
hours on 2-4 hours per day 1.044 (0.888-1.228) 1.058 (0.971-1.152)
weekends >4 hours per day 1.240 (1.070-1.438) 1.305 (1206-1.412)
Soda <3 times per week (Ref.) (Ref.)
Health behavior >3 times per week 1.090 (0.975-1.219) 1018 (0.959-1.081)
and status Fastfood or <3 times per week (Ref) (Ref)
instant foods >3 times per week 0.751 (0.671-0.840) 0.723 (0.680-0.767)
Sleeping <7 hours per day 0.950 (0.831-1.086) 0.969 (0.900-1.044)
hours 7-8 hours per day (Ref)) (Ref)
>8 hours per day 1.041 (0.875-1.238) 1.093 (0.991-1.205)
Stress Not severe (Ref)) (Ref))
Severe 1.225 (1.100-1.365) 1.210 (1.143-1.281)

" adjusted OR: adjusted Odds Ratios from multivariate logistic regressions

? 95% CI: 95% Confidence Interval
¥ Ref): Reference group for each categorical variable
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