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Abstract This study aimed to identify the changes in spatial dependency and hot spots of walking
practice and suggest public health strategies to improve the walking practice rate and reduce regional
disparity. Walking practice rate data were collected from the Community Health Survey between 2008
and 2020, and the population-standardized rate was considered for direct comparison between regions.
Moran's index, an index of spatial autocorrelation, increased close to 1, which indicated the spatial
dependency in walking practice rate at a si-gun-gu level by year, and spatial dependence tended to
become stronger with time. Hotspot analysis revealed that hot spots with high walking practice rates
were in the metropolitan regions, such as Seoul, Incheon and Gyeonggi, while cold spots with low
walking practice rates were si-gun regions of Gyeongnam, Gyeongbuk, Chungbuk, Chungnam and
Gangwon. The results emphasized meaningful public health insight for developing the walking practice
strategy by reflecting regional and spatial effects. Therefore, public health programs should be
implemented in regions with low walking practice rates to improve the walking practice. In addition,

cooperative interaction from adjacent regions is required for better walking practice management.
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Table 1. Definition of all variables

Variables Definition

Walking |The proportion of population who practiced

practice |walking at least 10 minutes at a time and 30
rate minutes a day, over 5 days in a recent week (%)
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Table 2. Characteristics of walking practice rate

Year Si-gun-gu Median |Minimum |Maximum | Max-Min
count
2008 242 51.1 13.0 88.7 75.7
2009 242 49.9 18.3 89.9 71.6
2010 242 42.9 15.9 80.1 64.2
2011 242 41.6 12.3 84.5 72.2
2012 243 41.3 12.9 69.0 56.1
2013 243 38.5 13.6 77.8 64.2
2014 243 37.6 17.6 70.3 52.7
2015 243 40.9 17.0 72.7 55.7
2016 243 39.1 17.6 69.4 51.8
2017 243 39.8 14.5 75.8 61.3
2018 243 43.1 14.4 84.8 70.4
2019 243 40.7 15.0 73.0 58.0
2020 243 37.5 14.2 82.0 07.8
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Fig. 1. Annual trend of walking practice rate Median
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Table 3. Spatial dependency change of walking
practice rate

Year Si-gun-gu Moran's z-score p-value
count Index
2008 242 0.035 3.060 0.002
2009 242 0.072 5.974 0.000
2010 242 0.161 12.921 0.000
2011 242 0.140 11.273 0.000
2012 243 0.201 16.070 0.000
2013 243 0.198 15.873 0.000
2014 243 0.238 19.002 0.000
2015 243 0.194 15.562 0.000
2016 243 0.261 20.859 0.000
2017 243 0.285 22.750 0.000
2018 243 0.337 26.825 0.000
2019 243 0.311 24.694 0.000
2020 243 0.223 17.904 0.000

0.223

-

0.035

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

e Moran's Index == === Trend Line(Moran's Index)

Fig. 2. Annual trend of moran’s index
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Table 4. Hotspot Si-gun-gu count by Sido, 2008-2020 o= Ag=lojof & X o] r}.
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Seoul | 25| 10| 23| 25| 25| 25| 25| 25| 25| 25| 25| 25| 25| 25 ﬁ‘—’ :‘q‘l—%’ %Aé%’ %L?T q—t’]*], Cg‘?—/\]’ %%‘E‘, Ogl:ﬂ'
Incheon [ 10[ 0] o[ 5] 4] 7] 8] 10] 7] 8] 5] 6] 8] 8 2 AY P2, IE TAF 507 o] Ao xat A
Gyeonggi| 42| 1| 6| 10| 15| 21| 18| 18| 17| 19| 17| 23| 22| 21 7],}__}@% 501:;\&_ A].(])j_o/] ‘{'\_530] r‘—_.’ﬂﬂ@' X]g_i‘o]%]:}_'
Busan | 16| O] O| O| O 11| 2| 5| O] 3| 14| 16| 15/ O
Ulsan 5/0[ 0|0l 0|O0|]O0|]O|lO]OlO]O|O|]O
Gyeongnam 20| 0| 5] 0] 0] 0] 0] 0/ 0] 0] 0] 0] 0] 1 Table 6. Priority Si-gun-gu name for walking
Daegu | 80| 0/ 00/ 0] 0]0/0]0]0]0]0]O practice rate improvement
Gyeongbuk| 24| 3| 0| O] 0| O| O] O] O| O] O| O] O] O
Daejeon| 5| 0/ 0] 0] 0| 0] 3] 0| 3] 3/0]0]0]|O0 Priority| Coldspot Si-gun-gu name
Sejong | 1101 0/0] 0] 0] 1/0]1]1/0]0]0]0 Gangwon Gangneung-si, Donghae-si,
Chungbuk{ 11] 0| 4] o[ o[ o] o] o[ o[ o[ 0] 0] o]0 Hongcheon-gun. Yeongwol-gun,
Chungnam| 15| 1| O] O| O| 2| 1| O] 2| 1| 0| 0| O] O 1 lover 10yearg Pyeongchang-gun, Jeongseon-gun,
Gwangju| 5| 0| 0] 0| O| O] O] O| O] O| O] O] O| O Gyeongbuk Gimcheon-si, Andong-si,
Jeonbuk | 14| 0| 0| 0| o| o] o] ol o] 0| 0] O] Oof O Sangju-si, Mungyeong-si, Uiseong-gun,
Jeonam | 22| 13| 9|14/ 15| 8] 0| 0] 0| 0] o] o] o] o Yeongyang-gun, Yecheon-gun
Gangwon| 18| 0| o] o] o| o] o] o]l o] o| o] o] of 0 Gangwon Wonju-si, Taebaek-si, Sokcho-si,
Jeju | 2] 0]l 0] 2] 2] 0l 0ol ol ol olololo]o Hoengseong-gun, Inje-gun,

Table 5. Coldspot Si-gun-gu count by Sido, 2008-2020

d Si-gun-gu count
Sido Coldsport
name |Tot: T
200§2009201(20112013201320142011201¢ 201720142014 202(
Seoul |25 0| 0| O] O] O| O| O] O] O] O] O O| O
Incheon | 10| 0| 0| O] O| O| O] O] O] O| O] O O| O
Gyeonggi| 42| 3| O] 1| 0| O 1| 1| 3| 0| 0| 2| 1|0

Busan | 16| O| O 2| 0| O] O] O] O| Of O| O| O] O

Ulsan 5/0[ 0|0l 0|O0|]O0|]O|lO]OlO]O|]O|]O
Gyeongnam| 20| O| 3| 12| 7| 5| 4| 10| 8| 15| 13| 10| 8| 5

Daegu | 8| 0| O O| O| O] O] O] O O] O| O| O] O
Gyeongbuk| 24| 0 10| 12| 14| 16| 14| 13| 13| 13| 10| 8| 9| 14

Daejeon| 5| 1| 0| O| O O] O| O| O] Ol O] O] O 1

Sejong 1{10[0]0l0| 0| O0|O0]O[O]O0|O0|O0]O
Chungbuk| 11| 6| 0] 5| 8| 5| 5| 7| 4| 3| 2| 4| 7| 5
Chungnam| 15| 6| 0| O| 7| O] 3| 5| 3| 2| 6]10] 6] 5
Gwangju| 5| 0| 0| 0| 0| O] 5/ 0| O] O| O] O| Of O
Jeonbuk | 14| 1| 3] 0] 3| 5[ 3| 5] 2] 2| 4|11 6]10

Jeonam | 22| 0| O| O] 0| O| O] O] O| 4| 6| 8] 3| 6
Gangwon| 18| 4| 9| 8| 8| 16| 8| 13| 13| 10| 11| 14| 12| 8

Jeju 2100/ 0] 0]0]0O]0O]2]2]2][2]0[O0

3.3.2 ZIIHNE oY MY Y M9

271438 W A $AES Aeg e 9
3 2008W5-E 20209717 271AHES] StAR 24
A7 FE A 4710880 7d o =2
2 259 A9 Table 63 Zth.

2714 go] 104 ol BEATOR BRE AL
B ZFSAl, BEAlL BT, e, B AL A
5 AHAL FEA, AL 284, 8T, e A
TOE AVHHE P Aol 7FE 401, HEH

320

Goseong-gun,

Yangyang-gun

IChungbuk Jecheon-si, Jincheon-gun,
Goesan-gun, Eumseong-gun,
Danyang-gun,
Jeungpyeong-gun, Seosan-si, Taean-gun,

Gyeongbuk Gumi-si, Yeongju-si,
Cheongsong-gun, Yeongdeok-gun,
Uljin-gun

Gyeongnam Changwon-si, Uiryeong-gun,
Changnyeong-gun, Goseong-gun,
Hamyang-gun
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