@® RESEARCH PAPER

elSSN 2093 - 758X
v \ M) Check for updates J Korean Acad Nurs Vol.53 No.4, 426
|

https://doi.org/10.4040/jkan.23045

A|2|H 71Se| 2 Y= 0|8 2|HE /| 2d=ol A9 Ho| &

o=12 30, o=of34
a2F -0|FM - BT

s kel ARt AT, MedsL et et As st

Exploring Spatial Variations and Factors associated with Walking Practice in Korea: An Empirical
Study based on Geographically Weighted Regression
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Purpose: Walking practice is a representative indicator of the level of physical activity of local residents. Although the world health organi-
zation addressed reduction in prevalence of insufficient physical activity as a global target, the rate of walking practice in Korea has not
improved and there are large regional disparities. Therefore, this study aimed to explore the spatial variations of walking practice and its
associated factors in Korea. Methods: A secondary analysis was conducted using Community Health Outcome and Health Determinants
Database 1.3 from Korea Centers for Disease Control and Prevention. A total of 229 districts was included in the analysis. We compared
the ordinary least squares (OLS) and the geographically weighted regression (GWR) to explore the associated factors of walking practice,
MGWR 2.2.1 software was used to explore the spatial distribution of walking practice and modeling the GWR. Results: Walking practice had
spatial variations across the country. The results showed that the GWR model had better accommodation of spatial autocorrelation than
the OLS model. The GWR results indicated that different predictors of walking practice across regions of Korea. Conclusion: The findings
of this study may provide insight to nursing researchers, health professionals, and policy makers in planning health programs to promote
walking practices in their respective communities,
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Table 1. Descriptive Statistics Variables W =229)
Categories Variables* Mean SD Median Min Max
Dependent variable Walking practice (%) 40.60 12.90 39.40 15.00 73.00
Independent variables Population density (person/km?) 3,829.94 6,029.71 500.07 19.25  26,322.68
One-person households (%) 32.09 494 32.48 18.37 49.50
Homeownership (%) 58.64 6.32 59.34 36.12 70.76
Satisfaction with natural environment (%) 80.21 11.39 82.40 35.10 97.80
Satisfaction with living environment (%) 81.81 6.36 82.30 62.90 95.10

SD = Standard deviation.
*Definition for each variable is presented in Appendix 1.
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Figure 1. Spatial distribution of walking practice in Korea.

N(178%), g TFFT(17.9%), A AR =4
(19.2%) <1t (Appendix 2).
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Table 2. Spatial Autocorrelation of the Variables

Variables Moran's | Z score p

Walking practice 0.53 11.94 <.001
Population density 074 1679 <.001
One-person households 0.35 793 <.001
Homeownership 054 1229 <.001
Satisfaction with natural environment 0.42 9.65 <.001
Satisfaction with living environment 0.09 2.1 .035

GWR 23 o 2 815t Zuli= Table 33} 2t SHHSLEQ)
VIFE= 34 1.1001A Fd 1812 2% 28 x| o} o2 A

& ¢Julskx] &tk Breusch—Pagan Statistice 8.63
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tic 21.00 (p< 0022 doJel7} BH-EILkR] L (Table
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R? g2 559em, GWR 2E¥o|ME Adjusted R® Zo] 642
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GWR EojlA] Adrgelo] Fxs] WdH[29]& EHIstTHTa-
ble 3).

OLS &4 23}, 197H* Hl&o] ¥&+%(B = -040, p<.001),
FHAREO| FE,E(B = -048, p<.001), X F&3HA
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Heo] BARCE FostA E3tHTable 3).
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Table 3. Summary of Ordinary Least Squares Statistics and Geographically Weighted Regression Statistics (W =229)
oLS GWR
Models
B p Median Mean Min Max
Population density 0.00 <.001 0.47 0.62 0.03 2.03
One-person households -0.40 <.001 - 0.06 -0.07 -0.42 0.21
Homeownership -0.48 <.001 -0.24 -0.22 -0.62 0.32
Satisfaction with natural environment -0.11 112 - 0.04 - 0.05 -0.59 0.37
Satisfaction with living environment 0.22 .043 0.09 0.15 -0.19 0.63
R? .56 Al
Adjusted R? .55 .64
AIC 472.06 458.65
Breusch-Pagan Statistic 8.63 125 -
Jarque-Bera Statistic 21.00 <.001 -

OLS = Ordinary Least Squares; GWR = Geographically weighted regression; AIC = Akaike information criterion; Dependent variable = Walking

practice.

> Population density

[ 0.03~0.50
[ 0.50~1.00
[ 1.00~1.50
B 1.50~2.00
I 2.00~2.03
B Significant

: One-person households
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I - 0.40~-0.20

[ - 0.20~0.00

[ 0.00~0.20

[ 0.20~0.22

BX Ssignificant

*" Homeownership
I - 0.62~- 0.60
B - 0.60~- 0.40
B - 0.40~-0.20
[ - 0.20~0.00
(1 0.00~0.20
] 0.20~0.32
BX Significant

Satisfaction with
natural environment
Bl - 0.59~- 0.40
Bl - 0.40~-0.20
[ - 0.20~0.00
[ 0.00~0.20

[ 0.20~0.37

BA Significant

" satisfaction with
living environment
[ - 0.19~0.00
[] 0.00~0.20
[ 0.20~0.40
[ 0.40~0.60
I 0.60~0.63
B significant

Figure 2. Spatial distribution of geographic weighted regression local coefficients. (A) Population density, (B) one-person households,
(C) homeownership, (D) satisfaction with natural environment, (E) satisfaction with living environment.
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Appendix 1. Descriptive Summary of the Variables

437

Variables Numerator Denominator Unit Resource Statistics
Walking practice Number of people who practiced Total population % Korea Disease Control  Community Health
walking for at least 30 minutes a (persons) and Prevention Survey
day for at least 5 days a week in Agency
the past week
Population density Total population District area (km?)  person/km? Ministry of the Interior Cadastral Statistics,
and Safety, Ministry Resident Registration
of Land, Infrastructure  Population Status
and Transport
One-person Number of one-person households  Total number of % Statistics Korea Population and
households households Housing Census
Homeownership Number of households owning a Total number of % Statistics Korea Home ownership
home households statistics
Satisfaction with People who responded positively Total population % Korea Disease Control  Community Health
natural environment  about the local natural and Prevention Survey
environment (air quality, water Agency
quality)
Satisfaction with living People who responded positively Total population % Korea Disease Control  Community Health

environment

about the local living environment
(electricity, water supply and
sewage, garbage collection, sports
facilities, etc.)

and Prevention
Agency

Survey

All variables are included in Community Health Outcomes and Social Determinants of Health Database 1.3, and the original data sources for
each variable are shown in this table. Walking practice, satisfaction with natural environment, and satisfaction with living environment were age
standardized based on the estimated population in 2005.
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Appendix 2. Ranking of Regional Walking Practice

High Low
Rank
Region Walking practice (%) Region Walking practice (%)
1 Songpa-gu, Seoul 73.0 Jeongseon-gun, Gangwon 15.0
2 Yeongdeungpo-gu, Seoul 71.5 Ulleung-gun, Gyeongbuk 15.9
3 Yongsan-gu, Seoul 69.1 Sacheon-si, Gyeongnam 17.8
4 Tongyeong-si, Gyeongnam 67.6 Hamyang-gun, Gyeongnam 17.9
5 Seo-gu, Busan 66.7 Sancheong-gun, Gyeongnam 19.2
6 Dongjak-gu, Seoul 66.6 Buyeo-gun, Chungnam 19.2
7 Eunpyeong-gu, Seoul 66.3 Cheongsong-gun, Gyeongbuk 19.7
8 Jung-gu, Seoul 65.6 Uiryeong-gun, Gyeongnam 20.2
9 Michuhol-gu, Incheon 64.0 Boeun-gun, Chungbuk 21.0
10 Yangcheon-gu, Seoul 64.0 Uiseong-gun, Gyeongbuk 21.2
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