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3% g9jolti(Sallis, Owen, & Fisher 2008).
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Brownson, 2003: Solomon, Rees, Ukoumunne,
Metcalf, & Hillsdon, 2013).

A7 gl gk 44 Ao 24& F= g
A Ao wmad ARG AF, AE, 1,
NEF T MAFEe] AESA, Ay L9l
(Bauman et al., 2012)5t} AR8lA, 2747 g1lo]
q Fesk d&s PXIHKim & Yoon, 2011:
Sallis et al., 2008). Aefgrd ol ZA3sIA 4l
e T AT AR AFAT | oshd 4lAE
T A #HE AEA 3 eQldle AEAAT
A A7, AR E Fol RuHAt F, kel
U AFETE] ARZA AA7}F AAGE v =0l
I (Andersen, Gustat, & Becker, 2015: Kim,
Park, & Lee, 2013: Rech et al., 2014), Ag4
A% ALY AE e 59 A& FHH
o] e (McNeill, Kreuter, & Subramanian,
2006) A9 29 SRl & Af AALE 7
o] & ZAoR IIHUF(Mama et al., 2015:
Strong, Reitzel, Wetter, & McNeill, 2013). &
g 2BAA ol8vbed B HTAel 1, B
Hala, HAZEE g sulod AFshe Alge] Al
AdEH A7]EFs © Wol k= AR veht
(Addy et al., 2004; Kim et al., 2013 Lee &
Shepley, 2012) AFAe] &84 &7o] AAZLF
Fodl Fadk d3Fe A= AoR IR

TFuUolXe AlAEE dF 2Q0E AHNTH A
o HId AF7F M AF HUF =0 (Kang &
Kim, 2011; Kim et al., 2013; Lee & Shepley,
2012), 31+ 8 (Roh, Lee, Lee, & Kim, 2012)
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2013: Slymen, Ayala, Arrendondo, &
Elder, 2006: Zaninotto & Falaschetti, 2011).
ueba] ARG G 29l golaly] Y8 AASE
Y BxAY AdE F dFHY AR Ade &
A& AREsle] £4E devt gtk Je) Sold
3753 (zero-inflated negative binominal regression
model (ZINBR])2 AAZEE o 715785 diSstke 7t
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e EAREYS FAld FHHes 2% 4 e A
o] JtHZaninotto & Falaschetti, 2011). ©]&{gt
EARA Ade ASE YT 9 298 o 7@
etgto gy Medoln gHAQl AALE T =X
2O Adsed 88 AEE g8E § IS

Zolth(Jang & Park, 2012).
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SHE, AR, AEH A, HHIZRE R,
/&% &4 % 54 99ol & ApkEand
Likert A== pAsldon, dErt 2919 HE %
#AL AR Fo TR IS B AFRRAE 2
Alate] Bl o= 3 AEAE BAG Fof Alg

sl

[

+ A}2]-¢-39 (social cohesion)
A8 -2 A3 AA HelA da =
EdA EAlske S 24 A= viste
Z(Sampson, Raudenbush, & Earls, 1997
Sampson 5(1997)0] AAg JFH T

g} & Al3l-23= 3 AlF](social cohesion and trust)

PRU
lo o
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2357] 919 AHed RS welsle] ALgela

=
o 21888 A= (social cohesion scale)E 71
2l
7t

3} ot
AREE Hol 7 Bl Heket & ALESISIT. Zb ol
e ol BeolaA] ettt 1400 g Felg
539 Likert A== Hrisle] F4 5~25%< W
£ 7Y, AE7t 2255 A9l SR Ee] &
AL onzitt, B AFod A Z Cronbach’s a
=.919°]3t}.

,

do 5L

rlo

* ARl A (social network)2F AR 22 (social

support)

Jung® Cho (2007)7} AR 23 E79] SC-1Q
(The Integrated Questionnaire for the Measurement
of Social Capital) TS ATFE A GARE] ZAl
D2 Hekele] gt =RE B Ao dA 4y
57 Beksle] ARSIt ARElARS RE, AP,
YA, HH, AF FE, o|ARY, w3 - A4T -
Ak T & 2ol g W o]} HEE A A
Ve Al (o] Abe A AlQ)) 2 Bduz? AR
of wek Al F2 St ARlE AR Ak
A AT Aol ' AR FolA oo 6 23l
sl 42 aldete Aol 2 A8, Jung
7} Cho (2007)7F AHE3E E3ollA] &5 2 o] #
4 38ES F7IIATE Jung® Cho (2007)9] A+
oA AkslH Ax]9] 2F %= Cronbach's a=.702°]%}

R

, 2 oA AZ % Cronbach's a=.708 |3t}

+ 2 (safety for crime)

AT (Echeverria, Diez-Roux, Shea, Borrell,
& Jackson, 2008; Mama et al., 2015)° <A3}
of AAEE AAE AQxE bdE SHE] 9l
2Ego s Fdste] St el 4 e oW
Wzel o aRE dnht ebdsitta =74 U7t?,
2 FlelA el E4F dyE Ao kit =
NAU7E ) el wlg- ebdaRA] Baiel 13elA]
S ks 479 Likert H=2 34 2~8%< W
E 7Y, At 2555 A9AE 0] kst
g wla JSF ouisith. £ A7 2Ex

Cronbach's a=.795 ©]3it}.

O

* A7)/ &% ¥4 (walking and exercise environment)

APAT(Addy et al., 2004: Echeverria et
al., 2008; Kim et al., 2013)°l] TA3te] A|HA}3]
o2 Fdle +FdHE A ARs] Qs Aed
And, 8713 AlF, 2ol woide] diE
Tl st AHsHl 2S5 5 e 0]
ol gt¥, ‘¢ Bule 58 & 3
71l A ol AlFsl F=oF, 7] B
7F Slol ZHo] thyr] Halty 3Eger +
7h &k sl HE 23R etk 13-elA S
of 539 Likert H=& 3~15%< MAE /A4,
A7t 2555 47 2 252 3] AGAKEE7
o] Fohx A 7teta e ovlsi, & AFelA Al

2% Cronbach's a=.831°|3t}.
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Fe A% upe BRgl BEEAE AE9

AWA 540 wE AAGEde] Aole
-whitney test®} Kruskal wallis test® ©]§3]
em, Al H 01”9] = Mann-whitney
testE AFEAA S AABIIT

Aol s e

.
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I,
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el EdA &

A& Spearman corelation coefficientE ©]-83}
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i
]
ot
2
o2
o%
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=)
R

= A3
& (count model

f‘é} I AR

A28 (negative binominal regression: NBR)
48 #s=d(Slymen et al., 2006), NBR
2o Wig RIASTe AFH FmH AT

(likelihood-ratio test)ell 2J3F a-test @ke] 0°]
ofd Aoz gl JHY ARG I

gl diel] Adwste] AA 2 dig duEs
/M71E BYer, & AT AA diidAre]

AARELE 0o® e Hlgo] 76.1%% Gl
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5}3)#] 21297 |35
2} (zero-inflated) ©1 2™, Vuong testzZ HAS
=
ZINBR 2382 w3 0g Aysto =z A =
ol duEE 7M7) A% SARNHoR A
FLol Aol 1Y oldom SHd aFe TR
o7 BEXNE, IRnke

1. Chaixtel gix S 4 54 o
NAES =
B ATogAe] AnA B4 gEe wiel

41.3%, <ol BB.T%AL.
(SD=14.6)°190e™, 654 °lo] 55.7%, 40~64
AlE 37.3%, 20~3941 7.0%<=c]tt. AEAHE
71&0] 72.6%, W&, o]& 9 ApHo] 27.4%0]|%12
a EYolide] 35.3%% 7W

H, A% BHE2 64.74

By, 25w £90] 24.4%, F3to| 23.9%,
gt E9°] 16.4% ol 7HEASE 50“&%

ol 48.3%, 51~100%Heolsk= 20.2%, 101~
2009H o8l 13.5%, 2017Hde) g 18.0%°19H.
AAFAF(BMD 7+ 25kg/m’0]de] Blwkel oAt
= 19.8%, W3A% FHAE 72.6%, 24 AAA
= 29.1%°10th. T3 A7 e vyt 32.3%,
HE'2 41.8%, EU7} 25.9%°100h.

A GALEEE EAJelA ALESE s 17.21
(SD=4.21), A2 Hi2 5.47 (SD=4.30),
ARl A2 H2 7.38(SD=7.68), 47] ¥ %
3L 10.36(SD=3.00), B ZFE 2 L 5.80
(SD=1.09)°]Ac}.
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Moderate or vigorous physical activity
mean = .9104; overdispersion = 7.022
observed proportion ——©—— neg binom prob
—+H8—— poisson prob
Figure 1. Characteristics of Distribution of Physical Activity
14.4%, $5% AABE AL 10.5%, 44 2 W FEE ol AAMBEUT AN
AT AAEE 14.4%%01ATH Table 1). 291 7k JTAE Table 3% 2o} thaziel
= ol A BBUL AISHY (=168, p=.017)
2. Yutd EMof| mE AAES2| Xto| I g AA AT dslem, Alladd, A
38 AR, A71/&F 4, ke FABA = fe
tdzte] dubyq B wE AAEEFe] Ael= 2 Btk F AEER ol 225 WA F5
Table 2914 A|AIg vpe} Zom  wSFEd T34 E AAEEYe] T w2 3oR Yyt
A7 eelA] BAACE fogk Aozt Ut F,
WEFEo] Fe, 2E, FERA ARG nzold}l 4. AAgsol| G2 nlx|l= XGAE =Y 29l
gAe] 5% o ATl 7 Bgker (x
=18.349, p.001), F&H AGe/t BEeo|AY 2 AFHEAR FEE o) AAEEL tig 7t
U Aent £ 2% AAZEDo] o BT AR BP9 2old HAERES B3 4l
=6.487, p=. 039) AgFdol uigt J&acle FMsdt. 4TY ol
Al wdAs K5 23 AP AS o4l T IARY AP AF5E g8 f=H A5E & 2
ARG Z5% o AAZEYe] Ao (z=-1.865 } A5 Y fofsA & Adste 3o® e
p=.062), T3S AT Aol gl EH”Z} %o (p=.003), Vuong test ZAIA= H23}lo]
Hr} A &Edo] ¥ Ai(z=-1.783, p=.082), (z=16.75, p(.001) 23] H3gt Aoz FIsHA
=7 o] le AT AAZELol T B2(2=1.829, o, By Ay 7.1%= el tHTable 4).
p=.069) FFE Bou, p(.05 FFEAA BAZ L TEE o} AATEES 19 o AMse HH
2 fFosiA= skt THIRE BA daelde g4 AAZETe] Aol Bl
wAG BN AALEH foldt #EAdE Holx|
3. AlMgESnt X|gAtsEdnte] 2y s A (B=-.717, p=.006), ADZEAF(B=.107,
p=.001) & 4¥bd SA47 A3 (B=.130,
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Table 1. Descriptive Statistics of Study Variables (N=201)
Variables Categories n (%) M=SD Range
General Gender
characteristics Male 83(41.3)

Female 118(58.7)
Age (years)
20~39 14( 7.0) 64.7£14.6 21~93
40~64 75(37.3)
>65 112(55.7)
Marital status
Married 146(72.6)
Single, divorced and bereaved 55(27.4)
Education
Uneducated 48(23.9)
Elementary school 49(24.4)
Middle school 33(16.4)
High school or over 71(35.3)
Family monthly income (10,000won)*
<50 86(48.3)
51~100 36(20.2)
101~200 24(13.5)
>201 32(18.0)
Body mass index*
Normal 154(80.2) 23.17£2.95 14.0~35.1
Obesity 38(19.8)
Presence of chronic disease
Yes 146(72.6)
No 55(27.4)
Depression symptom”*
Yes 42(29.1)
No 157(78.9)
Self-rated health status
Poor 65(32.3)
Moderate 84(41.8)
Good 52(25.9)
Neighborhood Social cohesion 17.21+4.21 5~25
environmental Social network 5.47+4.30 0~20
factors Social support 7.83+7.68 0~36
Walking and exercise environment 10.36+3.00 2~15
Safety for crime 5.80+1.09 3~ 8
Number of days/ 0 153(76.1) 0.91£1.94 0~ 7
week of MVPA 1 7( 3.5)
2 11( 5.5)
3 5( 2.5)
4 4( 2.0)
5 9( 4.5)
6 3(1.4)
7 9( 4.5)

Vigorous physical Yes 29(14.4)
activity No 172(85.6)

Moderate Yes 21(10.5)
physical activity No 180(85.5)

MVPA Yes 29(14.4)

No 172(85.6)

Note. MVPA: moderate or vigorous physical activity *No answer excluded
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Table 2. Differences in days of MVPA by General Characteristics (N=201)
Characteristics Categories M=SD z or X° p
Gender Male 1.23+2.22

Female 0.69+1.69 1.865 062
Age (years) 20~39 1.64+2.37
40~64 0.87+1.83 3.071 .215
=65 0.85+1.95
Marital status Married 0.88+1.92
Single, divorced and bereaved 1.15+1.86 0.615 639
Education Uneducated? 0.52+1.62
Elementary® 0.96+1.98 18.349 .001
Middle school® 0.12+0.48 ’ a,b,c.<d
High school or over® 1.51+£2.33
Family monthly income <50 0.88+1.89
(10,000 won) 51~100 1.72+2.67
101~200 0.88+1.70 3.994 262
>201 0.59+1.50
Body mass index Normal 0.87+1.84 ~
Obesity 1.24+2.43 0.203 839
Presence of chronic Yes 0.80+1.89
disease No 1.20+2.06 ~1.738 082
Depression symptom Yes 1.40+2.31
No 0.79+1.83 1.829 069
Self-rated health status Poor? 0.91+1.96
Moderate® 0.65+1.76 6.487 .039
Good° 1.33+1.94

Note. MVPA: moderate or vigorous physical activity

*Mann-whitney test, Kruskal wallis test

Table 3. Correlation between Neighborhood Environmental Factors and MVPA
Variables Som;l Social Social WEE Safe_ty MVPA

cohesion network support for crime
Social cohesion 1
. 219
Social network (002) 1
Social support 096 613" 1
PP (.200) (¢.001)

489" .066 .069
VVEE ({.001) (349) (330) !
Safety for crime .084 -.114 -.088 226 1

v ! (.236) (.109) (.337) (.007)

.168* .040 .103 .086 .015

MVPA (017) (574) (147) (223) (828) !

Note. MVPA: moderate or vigorous physical activity, WEE: walking and exercise environment

p

=.005), A2 (B=-.096, p=.003), WA= o, whdel] gadel Hlsl o43Q1 A, ARRldEe] &
B FH(B=-.151, p=.036) <] A A2 2 =, WA el e =Ass AAdEd
°] %EE ol AALFL FefstAl dEFE mIA o] yropd 7hgAe] sl Aow yet

2 Uit S Ad@A et w1, AR  FEE ol AAFRES 04E SHT Jde
°] B2 45 AAZELe] T7HE 7FsAdol ol ZARY A AaeMe adgae] Tl A Al
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Table 4. Factors Influencing on Days of Moderate or Vigorous Physical Activity

Variables Categories B SE z o
Count Gender (ref=male)
model Female =717 .259 -2.76 .006
Education (ref==>high school)
Uneducated .504 .352 1.43 .153
Elementary .543 .316 1.72 .086
Middle school -1.449 .745 -1.94 .052
Body mass index 107 .032 3.35 .001
Presence of chronic disease .020 .254 0.08 .936
Experience of depression symptom 172 .220 0.78 434
Self-rated health status -.114 .128 -0.89 .375
Social cohesion .130 .046 2.83 .005
Social network -.096 .032 -3.00 .003
Social support -.016 .013 -1.22 223
Walking and exercise environment -.032 .040 -0.81 420
Safety for crime -.151 .072 -2.10 .036
Logit model Gender(ref=male)
Female -.030 .b82 -0.05 .959
Education (ref==>high school)
Uneducated 1.956 .799 2.45 .014
Elementary 1.280 672 1.90 .057
Middle school 1.892 .994 1.90 .057
Body mass index .160 .093 1.78 .075
Presence of chronic disease .36b .610 0.58 561
Experience of depression symptom -1.017 .b63 -1.81 .071
Social cohesion -.100 .083 -1.21 226
Social network -.024 .075 -0.32 .749
Social support -.047 .039 -1.22 224
Walking and exercise environment .044 .100 0.44 .660
Safety for crime -.180 .204 -0.88 .378

Likelihood-ratio x*(p)=30.77(p=.003)

Pseudo R? = .071, a=4.19 (=0) Vuong test z=16.75(p<.001)

NS As AdsA] Z& 7Feie]l o e AL 2y BARMHS A83l A=RHAT sRAE
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AR FEE o AALFo] 0Y 7FeAol Eose 7F A9 g7 Wil AT A ARAFEE E1FT

H(B=.160, p=.075), -3 Ao d& A% F Fe oy, B dATe /RIRE S Hestd 2lAEE

TE o] AAZFo] 04 7ol Holrle A= o] gl vt ThsAdl dEFe vAle 89 3 A9
YERATH(B=-1.017, p=.071), p{.05FFA= ArEE 9912 dhelgk A2A 1 99yt gl
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AT AAEe 14.4%0190h ol $elvet 2013
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ABSTRACT

Neighborhood Environment Associated with Physical Activity
among Rural Adults: Applying Zero-Inflated Negative Binominal
Regression Modeling

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

Purpose: This study was conducted to determine the neighborhood environmental factors
associated with physical activity among adults living in rural communities. Methods: A
cross—sectional descriptive survey was conducted with a convenience sample of 201 adults
living in three Ri in Y-city, Gyeonggi-do. Data were collected from face-to-face interview by
trained interviewers and were analyzed using a zero-inflated negative binominal regression
model. Results: Participants reported engaged in moderate or vigorous physical activity was
76.1%; 10.5% of participants reported that they met moderate physical activity
recommendations and 14.5% of participants reported that they met vigorous physical activity
recommendations. Zero-inflated negative binominal regression analysis showed association of
increasing days of physical activity with social cohesion (B=.130, p=.005), social network
(B=-.096, p=.003), and safety for crime (8=-.151, p=.036), and no days of physical
activity was associated with no attainment of education and marginally associated with
increasing BMI. Conclusion: Neighborhood environmental factors including social cohesion,
social network, and crime for safety were significantly associated with physical activity of
rural adults. Community health nurses should expand an approach for individual behavior
change to incorporate rural adults specific neighborhood environmental factors into physical

activity interventions.

Key words : Physical activity, Social environment, Social cohesion, Rural communities

502



