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Table 1. Descriptive Statistics of Individual Level Factors (N=39,547)
Characteristics Category n %
Gender Male 19,196 48.5

Female 20,351 51.5
Age(years) 19~34 6,550 16.6
35~49 13,265 33.5
50~64 19,732 49.9
Mean+SD 47.25+11.7
Martial status Living with spouse 30,134 76.2
Divorced, separated, and bereaved 3,937 10.0
Single 5,457 13.8
Education Uneducated 1,268 3.2
Elementary school 6,853 17.3
Middle school 6,265 15.9
High school 14,563 36.9
>College/University 10,549 26.7
Household monthly <100 16,573 43.4
income(10,000won) 101~200 4,993 13.1
201~300 5,157 13.5
301~400 5,165 13.5
>401 6,280 16.5
Mean+SD 192.3£210.1
Job Professional/white collar 6788 17.2
Service/sales workers 5446 13.8
Agriculture and fishery 9815 24.8
Technical/labor service 8407 21.3
Housewife/unemployed 9071 22.9
Body mass index(BMI) Normal (BMIK25 kg/m?) 28,606 72.3
Obesity (BMI=25 kg/m?) 10,941 27.7

o7le] 25.3%8t} felal o E3kom (x*=318.14,
p(.001), o] 19~34AE AAZEF AHEo]
23.7%, 35~4941%= 27.8%, 50~6441% 32.0%=
Arlo] Eold4E fosidl © A JEhTH =
186.88, p(.001). A&7t wl-e-Atek TAJA A5
£ 5% o AAgE AHEe] 29.9%2 &9
26.7%1c}F felapl Egem (x*=25.19, p¢.001),
WEFT W FTT o) AASE e 2F
o A7t 33.4%% 7F% =1, 1EL 28.6%, UE
42 25.8%% WEFTO] BSTE AATE AA
| DTHx*=139.23, p(.001). AN E FHo]
AR AlAEE AH g0l 42 2%2 7Y =%
o, AR /ARl 22.1%, FF, FF 5l
19.1%= SrHx*=1436.73, p<.001)
7HE55de] 1009 o8l A% FB & o) 4l

ALds AHES 32.4%= 201~3009+9 26.9%<}

o

[¢]

jincd

40174 o] 26.7%EY fsHAl o =T
?=151.17, pC.001). AAZAFo] W} F5E o4
AASE AHEL Nl A9 30.2% 2 A5

28.9% 1t} v 29THx*=6.55, p=.010).

3. XIHE 2000 HE FSE Ol AHBS
A
A&

hdAke] A G 22l WE FEx o4 4l
5 Aol Aol Table 37 2th FE5% o 4l

g AT HHANE=(t=17.27, p{.001), AA
ANE=(£=8.25, p(.001), AEFNEE(t=4.69,
p¢.001), HFAEDEZ(t=16.75, p(.001), 9=
AH| TR (£=20.12, p{.001)7F S5% ©)/d 44|
g% nAAFED fFosA o =3vh EE 5=

opd AAlgkE el AkglA AR (t=20.97, p(.001),

ey
2
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Table 2. Association between Individual Level Factors and MVPA

MVPA
Variables Category No Yes X2 P
n(%)
Gender Male 12,778(66.6) 6,418(33.4)
Female 15,208(74.7) 5,143(25.3) 318.14 .001
Age(years) 19~34 5,000(76.3) 1,650(23.7)
35~49 9575(72.2) 3,690(27.8) 186.88 {.001
50~64 13411(68.0) 6321(32.0)
Martial status Living with spouse 21,139(70.1) 8,995(29.9)
Divorced, and bereaved 2,831(71.9) 1,106(28.1) 25.19 (.001
Single 4,001(73.3) 1,456(26.7)
Education Uneducated 880(69.4) 388(30.6)
Elementary school 4,566(66.6) 2,287(33.4)
Middle school 4,280(68.3) 1,985(31.7) 139.23 {.001
High school 10,393(71.4) 4,170(28.6)
>College/University 7,829(74.2) 2,720(25.8)
Household <100 11,210(67.6) 5,363(32.4)
monthly income 101~200 3,5613(70.4) 1,480(29.6)
(10,000won) 201~300 3,771(73.1) 1,386(26.9) 151.17 {.001
301~400 3,861(74.8) 1,304(25.2)
>401 4,604(73.3) 1,676(26.7)
Job Professional/white collar 5286(77.9) 1502(22.1)
Service/sales workers 3914(71.9) 1532(28.1)
Agriculture and fishery 5671(57.8) 4144(42.2) 1436.73 (.001
Technical/labor service 5764(68.6) 2643(31.4)
Housewife/unemployed 7336(80.9) 1735(19.1)
Body mass Normal (BMIK25 kg/m?) 20,347(71.1) 8,269(28.9) 6.55 010
index Obesity (BMI=>25 kg/m?) 7,639(69.8) 3,302(30.2) ) )
Note. MVPA: moderate or vigorous physical activity.
Table 3. Association between Community Level Factors and MVPA
MVPA
Variables No Yes t P
Mean=SD
Satisfaction with safety’ 0.82+0.07 0.83%0.07 17.27 €.001
Satisfaction with natural environment’ 0.86+0.08 0.87+0.07 8.25 <.001
Satisfaction with living environment’ 0.75+0.07 0.76+0.07 4.69 <.001
Satisfaction with public transportation’ 0.53+0.10 0.55+0.11 16.75 (.001
Satisfaction with health service’ 0.52+0.11 0.55+0.12 20.12 (.001
Social support’ 0.76%0.12 0.78+0.11 20.97 €.001
Social network 11.95+3.57 12.56+3.43 15.74 <.001
Park area (m%/1,000 person) 25.93+15.37 27.43+18.24 7.97 (.001
Number of exercise facilities 32.50+24.37 32.15+25.46 1.29 .195

Note. MVPA: moderate or vigorous physical activity. *Measurement values are percentage

ARElA A (£=15.74, p(.001) FE=7} wlAdzdol FTEAET ME FEE ol AARE AHde &
g folehl o =8kt gt Apol7t gle A= vkt

AT AW THHA L FTE o) AAEE 2

gl

ol o w2 A= vehgent (t=7.97, p(.001),
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HelaED xleisE 20l 2}

2), djad2E (Model 3)& TAH LR HS3Ih
(Table 4).

Model 19llXe =HWFE Flok] o2 el

A A EE Aol A 3t Apolrt deA A
o AAEE A ARE Agsle dA 24 F A9
Fo Bate]l aRAslE HlEQl A o Al
Rho(Intraclass Correlation Coefficient: ICC)&
0.066°1", Rho=0] tigt ¢-=H] F5Z27 SAA
o Folelirh(x*=1488.40, p(.001). &, Aq<
T T AL Ak A 3 BAdo] Al 7l
AAEF AR AolE 6.6% At A9 1+ 79
gk Apol7t EAIEE RISttt 1elER A1 4lA
&5 AdE AHsh] 8 MleE W AdeE
HEE BF AN oed 2y B4 58 A9S
T ¥y 298 4T v v ddsisit
Model 29IM& A95-E AFE BASA ¥ A
Aol SHHFHE FYst AMAsE W] 1
Aazet AG 7t zteldl dYEHE HFsglon, A

A BAE = A dgFe] RAato]l ARk H[E2 Rho
= 0.0548 EARoE 98 tHx®=1050.51,
p<.001). Model 2014 Q5] EA4S BAT =
o

A A5z sigma_u?)°] 0.233¢4] 0.190°

fLe

._.
N}

4
_l
_l
e
3

3l A Gge] Bato] 5.4% A8t ATt o1&
Aaly] ffE] A9eEe PSS MR B
52321 Model 3& 758 H87F IATE Model 200
A AAGE Ao b AeE W] g 8E
A% Ax Add, A0, useE, A4, 7HE
Fhol 71 FT& o AAGF A felet
P VA= AR ZIHNeH, AR} A
FE TEE o AATE AT foJg o] gl
Aok gz vlE] oAxrF FET o) d AAEES 4

Ag 7Hs7d0] 0.7614) 2 (OR=0.761, 95% CI=
0.619~0.680), A&/deh7} wigAtst Ersks 25

Hr} o] &, A, APEE tgAe] SR o AAZ
% A" 7FsH(0R=0.905, 95% CI=0.835~
0.980)°] 0.9054) Hokth, w&SElME tE o8
Ql tidAtETE S22 dAe] Tk ol AAEE
A3 74l 0.9139(0R=0.913, 95% CI1=0.836
~0.998) Y3kom, #jo] AR /AHFAR td
ApETh Au) /g 1.4968 (OR=1.496, 95%
CI=1.367~1.637), &dolg2 2.2958(OR=2.295,
95% C1=2.104~2.503), 7|59/DEwe4S 1.662
Wl(OR=1.662, 95% CI=1.527~1.809) © ¥
Aoz yehsith. 7hrgasiol 4017k o4l tid
Aol vl 301 ~4009+1(OR=0.910, 95% CI1=0.833
~0.993)¢] WA} T o AATES HAT
7¥F&/de] 0.9100) %& Ao et

HZE239 Model 3& AAEF A AYsi=
Ao SYPHTE F7F FYsto Mol ¥
FE A AdElolA AGeEE HFEe 29E A%
agon, Ad4E Eik(sigma u?e] 0.129% 7
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(Bauman et al., 2012: Moon, 2012: Solomon,
Eees, Ukoumunne, Metcalf, & Hillsdon, 2013).
AAGE Aol FHe] Aole HLdrFH e
e Aed, ofe 4AASE sfde] HVIZ A%
olojx yele d4ez Hi Uth(Andersen,
Gustat, & Becker, 2015). wl-$2e} FA3R= 4%
HT} o]&, WA, AP el ddRle] FEX ol
AAEF Aol ¢ @& AcR Yy, o=
FAhs $83 7IEAIA] Ao o]&o|uk Aol 4l
A& F22 AP7E Adasle] Ao 24
A A= Azfelth(Lee, Hwang, & Ham, 2007;
Moon, 2012). W&ol i o tidxet F
£ 5 USFTel HEFE, /HESYel 4017 ©f
31 OIAET 301 ~4009H o2 7Eeqlo] v
At X ol AAEE AH JFsde] W
Aoz yeyith. ole a& 9 &5 FF 59 Ak
AR A7t 2EFE T 52 AEd

Aol & oz BuH HAPAT Az} HS3)
th(Bauman et al., 2012; Giles-Corti & Donovan,
2002; Lee et al., 2007). AP EolM = 55

o AAFE HHE BYARAH/ATH thgAm
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9] zto] Wi A4 glom + X Al AALE
AT vke] FAZE FUe] AYPAFet e s

Bol olfol sl FF A% gt @77} Besh
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2010: Rech et al., 2014). PRIZIRZ, 234 A
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AYAF 2ol F5th(Bauman & Bull, 2007:
al., 2010).

t
Z AGe g FolE Adelmz LEALSY

FAAA B P FUEvE LM s 25
AAE AA 018 & olm, Aol AA A2T 4
B4 S R Azl o Fesbl 9FE A 5

A

Jth(Bauman et al., 2012: Cleland et al., 2015;
Giles-Corti & Donovan, 2002). Zl o]¢l £
A 3 a91E SHshe AW AX(FLHRA,

AT STt e AT AAGEY] E 5
3 AwskA &¥ ¢ dvkes Fgol AVl HIUG
(Brownson, Hoehner, Day, Forsyth, & Sallis,
2009; Yoon & Kwon, 2014). Wb &+ A9 A2
So] FHAoR <Aete AFAYe EF 34

| gy
29150l A AALE Al AGA YT vE

e o

1o
N
o)
L )
S o
N
N
B0
>
N
N
Ao
gé
Ho
oyt
>
ilod
&
ol
rﬁ
)

> ot o
X
o
N
U
i
>
op
ol
R
o
i)
5
)Y
Mr o

g

A AlEEgleh. 20139E AR G2} st B
AR FABAEL AZFIARAL B APAE
ARE ATl AG5Ee] A BUH 87 WSS
TR, deE BN Aedte] 49 Aol 35
£ ol AADE HHdl 9L AL AASE &
[e} &

of Wik Aol AH] =2 dEe

r (]
lo
oz
=
12



® S E UG SR A30A A2% @

A7, o A 54l /Y] FE= ol AlA
45 AHE 6.6% AEsislen, MAsEe WsrE
& 27 SAIF Fell= Aqeze] & Aq 540l AN
Qo] AASE dHE 5.4% Asisinh AdeE ©
o Fold A, dE3H, wsrE, A, 7
ol MAe] FE= o) AARE LM el
FFE vAE Aer FlHglen] AFE acdle
B FAlSlE W, A A 24 @ .
QA FollA B2 THRE, AREA A]A], AREA A
Aol = ol AAGT Ao IS mA=
Ao 2lEin. HdgE, dsus, EEAET
TEHA T2 FolF dFS vAA @e Aem y
ERsitt.

re
-4
i
=
i
=
ot
H
o
o
m
o,
)
rQ,
=
K
RIS

o
o
[
2
e
offt
>
>y
o
o|\

2l 3]
594 37 eRle mEHolof gt} EA, AYPAT
o g2A & A9 4Ae 2AgE AL A, s
WE, FEAAS, TUWH I B0l fle Aoz
Uebterg 33 AFdxe o A9 4 547
HHE ek BgEe T Favt glon, 44
IS FEsle] Al EYA decly A
T A W3 Ax de g AFS ATt

References

Andersen, L., Gustat, J., & Becker, A. B.
(2015). The relationship between the social
environment and lifestyle-related physical
activity in a low-income African American
inner—city southern neighborhood. Journal of
Community Health, 40(5), 967-974.
http://dx.doi.org/10.1007/5s10900-015-0019-z

Andersen, R. M. (1995). Revisiting the behavioral
model and access to medical care: Does it
matter? Journal of Health and Social Behavior,
36(1), 1-10.

Bauman, A. E. & Bull, F. C. (2007). Environmental

correlates of physical activity and walking in

322

adults and children: A review of reviews.
London: National Centre for Physical Activity
and Health. Retrieved December 23, 2015,
from https://www.nice.org.uk/guidance/ph8/
evidence/environmental-correlates - of-physical
- activity-review?2

Bauman, A. E., Reis, R. S., Sallis, J. F., Wells,
J. C. Loos, R. J. F., & Martin, B. W.
(2012). Correlates of physical activity: Why
are some people physically active and others
not? Lancet, 380, 258 - 271.

Brownson, R. S., Hoehner, C. M., Day, K.,
Forsyth, A., & Sallis, J. F. (2009). Measuring
the built environment for physical activity:
state of science. American Journal of Preventive
Medicine, 36(4S), S99 -S123.

Cleland, V., Hughes, C., Thornton, L., Venn,
A., Squibb, K., & Ball, K. (2015). A
qualitative study of environmental factors
important for physical activity in rural
adults. PLoS ONE, 10(11), e0140659.
http://dx.doi:10.1371/journal.pone.0140659

Due, P., Holstein, B., Lund, R., Modvig, J., &
Avlund, K. (1999). Social relations: Network,
support and relational strain. Social Science
& Medicine, 48, 661-673.

Frost, S. S., Goins, R. T., Hunter, R. H.,
Hooker, S. P., Bryant, L. L., Kruger, J., &
Pluto, D. (2010). Effects of the built
environment on physical activity of adults
living in rural settings. American Journal of
Health Promotion. 24(4), 267-283.
http://dx.doi:10.4278/ajhp.08040532.

Galster, G. C. (2010, February). The mechanism(s)
of neighborhood effects: theory, evidence,
and policy implications. Paper presented at
the seminar of the Economic and Social
Research Council, St. Andrews University,
Scotland, UK.

Giles—Corti, B. & Donovan, R. J. (2002). The



o 7 A9 ARl AARE Ao mA = FFale g e 4 e

relative influence of individual, social and
physical environment determinants of physical
activity. Social Science and Medicine, 54,
1793-1812.

Kim, B. (2015). Neighborhood environment
associated with physical activity among
rural adults: Applying zero-inflated negative
binominal regression modeling. Journal of
Korean Public Health Nursing, 29(3),
488-502.

Korea Centers for Disease Control and Prevention.
(2015). 2013 community health survey.
Retrieved December 23, 2015, from
https://chs.cdc.go.kr/chs/index.do

Korean Statistical Information Service. (2015).
2013 National public sports facilities and
e-regional indices. Retrieved December 28,
2015, from http://kosis.kr/wnsearch/total
Search.jsp

Kreft, I. & De Leeuw, J. (1998). Introducing
multilevel modeling. London * Thousand Oaks
* New Delhi: SAGE Publications.

Lee, C. Y., Hwang, S. Y., & Ham, O. K.
(2007). Factors associated with physical
inactivity among Korean men and women.
American Journal of Health Behavior, 31(5),
484-494.

Mama, S. K., Diamondb, P. M., McCurdy, S.
A., Evans, A. E., McNeill, L. H., & Lee, R.
E. (2015). Individual, social and environmental
correlates of physical activity in overweight
and obese African American and Hispanic
women: A structural equation model analysis.
Preventive Medicine Reports, 2, 57-64.
http://dx.doi.org/10.1016/j.pmedr.2015.01.
001

Martin, S. L., Kirkner, G. J, Mayo, K.,
Matthews, C. E., Durstine, J. L., & Hebert,
J. R. (2005). Urban, rural, and regional

variations in physical activity. Journal of

Rural Health, 21, 239 -244.

McNeill, L. H., Kreuter, M. W., & Subramanian,
S. V. (2006). Social environment and physical
activity: a review of concepts and evidence.
Social Science & Medicine, 63, 1011-1022.

Ministry of Health & Welfare, & Korea Center
for Disease Control & Prevention. (2014).
Korea health statistics 2013: Korea national
health and nutrition examination survey
(KNHANES VI-1). Chungbuk: Author.

Moon, S. (2012). Physical activities and related
factors among low-income middle-aged
people. Journal of Korean Public Health
Nursing, 26(1), 38-50.

Park, E. (2012). A comparison of community
health status by region and an investigation
of related factors using community health
indicators. Journal of Community Health
Nursing, 253(1), 31-39.

Parks, S. E., Housemann, R. A., & Brownson,
R. C. (2003). Differential correlates of
physical activity in urban and rural adults
of various socioeconomic backgrounds in the
United States. Journal of Epidemiology and
Community Health, 57(1), 29-35.

Rech, C. R., Reis, R. S., Hino, A. F., & Hallal,
P. C. (2014). Personal, social and
environmental correlates of physical activity
in adults from Curitiba, Brazil. Preventive
Medicine, 58, 53-57.

Richards, E. L., Riner, M. E., & Sands, L.
P.(2008). A social ecological approach of
community efforts to promote physical
activity and weight management. Journal of
Community Health Nursing, 25, 179 -192.

Sallis, J. F., Cervero, R., Ascher, W., Henderson,
K., Kraft, M., & Kerr, J. (2006). An
ecological approach to creating active living
communities. Annual Review of Public
Health, 27, 297-322. http://dx.doi:10.1146/

323



® S E UG SR A30A A2% @

annurev.publhealth.27.021405.102100 and Physical Activity, 10, 129. http://dx.doi:

Sallis, J. F., Owen, N., & Fisher, E. B. (2008). 10.1186/1479-5868-10-129.

Ecological models of health behavior. In: K. World Health Organization. (2010). Global
Glanz, B. K. Rimer & K. Viswanath(Eds.), recommendations on physical activity for
Health behavior and health education: health. Retrieved July 3, 2015, from
Theory, research, and practice (pp. 465-486). http://www.who.int/dietphysicalactivity/
4th ed. San Francisco: Jossey-Bass. publications/ 9789241599979/en/

Solomon, E., Rees, T., Ukoumunne, O. C., Yoon, N. H. & Kwon, S. (2014). The effect of
Metcalf, B., & Hillsdon, M. (2013). Personal, community environmental factors on obesity
social, and environmental correlates of among Korean adults: A multilevel analysis,
physical activity in adults living in rural Epidemiology and Health, 36, e2014036.
south-west England: A cross-sectional analysis. http://dx.doi: 10.4178/epih/e2014036.

International Journal of Behavioral Nutrition

324



ABSTRACT

Factors Affecting Physical Activity of Korean Adults in Some
County Areas : A Multilevel analysis

Kim, Bongjeong (Assistant Professor, Department of Nursing, Cheongju University)

Purpose: This study was conducted to examine the individual and community level
factors associated with physical activity and to identify its relative effects using a multilevel
analysis among Korean adults in certain counties. Methods: A cross-sectional data of
39,547 adults (age range of 19~64 years) living in 82 counties from the 2013 Korean
Community Health Survey (KCHS) was analyzed. Individual and social correlates from
KCHS and physical environmental data from the Korean Statistical Information Service were
collected. A multilevel logistic regression was performed using Stata 10.0 IC. Results:
Multilevel analyses showed that the effect of social and physical environmental on engaging
in moderate or vigorous physical activity (MVPA) was significant in comparison to the
influence of individual correlates. The individual factors that were associated with
participating in MVPA included gender, marital status, education, job, and household
income. In the community level, social environmental factors associated with engagement in
MVPA were higher satisfaction with healthcare service (OR=3.410, 95% CI=1.109~11.269),
a high level of social support (OR=5.920, 95% CI=1.459~22.657) and social network
(OR=1.025, 95% CI= 1.017~1.032). Conclusion: To promote moderate or vigorous
physical activity in Korean adults in some counties, social environmental factors should be

considered along with individual correlates.
Key words : Physical activity, Multilevel analysis, Social environment, Adults
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