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The ecological factors affecting
walking in korean adult workers
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Abstract The purpose of this study was to identify the influence of the individual-level and community-level factors
in the ecological model on walking and to provide the basic data for a strategy that can increase walking for health
promotion of adult workers. By combining the primary data of community health survey (CHS) (2011-2013) with
the Korea national statistics annual book (2011-2013), the regional level variables were extracted from 253 municipal
districts and the convergent big data with the hierarchical structure was produced. As a result, the increase in budget
expenditure for public order and safety in social and cultural environment factors, the increase in budget expenditure
for national and community land development in the leisure environment factors, and the number of buses in the
transportation environment were increased by walking. In conclusion, walking was increased by the development of
a community environment and bus transportation besides individual characteristics and behavior. Therefore, improving
environment and public transportation will increase physical activity, such as walking, which will increase the health
expectancy in community citizen workers.
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Community Health Survey Primary Data
2011year=229,226person
2012year=228,921person
2013year=228,781person

2011~2013year=686,928perscn

Republic of Korea 253 municipal districts
Korea national statistics annual book (2011~2013)

Except the no responders, missing values
Except the no occupation and elderly people over 65

Except the hypertension, diabetes mellitus, stroke, myocardial infarction,
angina pectoris, arthritis, osteoporosis, asthma, allergic rhinitis
chronic disease prevalence person

Final analysis subjects
2011year=71,432person
2012year=72,249person
2013year=71,129person
2011~2013year=214,810perscn

Use the 253 municipal districts code

L

Variables the 253 municipal districts
& 2011-2013 Input variable by year

4

Reflects the local characteristics of the subjects in the
community health survey

Product the convergent big data with the hierarchical structure

Leisure environment

factors
M Park

M Sporting site
M Recreation area

Community level factors

Individual level factors

Transportation
B Commercial zone environment
M Budget of land factors
and area deve-— Demographic and social Health behavior
lopment expe— characteristics M Road
nediture M Private vehicle
M Gender M Smoling registration
. Az M Dririking BMCity bus registratio
Socio-cultural factors B houss hdd snceme W Siress
) Amillion weor) M Derressed
B Security center B Shication vl W Cbesity
M Budget of public W Occugation
order and safety
expenditure
Walking time

Fig. 1.

Study model design
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Table 1. Characteristics of individual level factors

Variables Frequency (%)

Demographic and social

characteristics
Gender
Male 123,033(57.3)
Female 91,777(42.7)
Age
19-39 85,859(40.0)
40-64 128,951(60.0)
Household
income/month(million won)
<2 39,340(18.3)
=2 - <4 88,009(41.0)
>4 - <6 60,315(28.1)
=6 27,146(12.6)
Education level
<Elementary school 14,302(6.7)
Middle school 19,725(9.2)
High school 82,189(38.3)
=>College 98,594(35.9)
Occupation
‘White-collar 127,191(59.2)
Blue-collar 87,619(40.8)
Health behavior
Smoking
Yes 68,161(31.7)
No 146,649(68.3)
Drinking
Yes 173,965(81.0)
No 40,845(19.0)
Stress
High 58,227(27.1)
Low 156,583(72.9)
Depressed
Yes 7,014(3.3)
No 207,796(96.7)
Obesity
Yes 48,361(22.5)
No 166,449(77.5)
Total 214,810(100.0)
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Table 2. Characteristics of community level factors and walking time

Variables MeantSD Per thousand population % of total
Socio * cultural factors
Security center 13.00£7.00 0.09
Budge of public order
and safety expenditure 13,401.004+32,538.00 2.31
(million won)
Leisure environment factors
Park (m®) 2,764,374.00+4,321,620.00 2.60
Sporting site (m®) 1,729,963.00+4,697,158.00 0.55
Recreation area (mz) 156,281.00+352,129.00 0.15
Commercial zone (mz) 1,799,204.00+1,745,334.00 3.14
Budget of land and
area development 43,639.00+50,302.00 7.85
expenditure (million won)
Transportation environment factor
Road (m?) 13,912,343.00+13,043,461.00 9.57
Private vehicle registration 123,527.00+£276,047.00 448.60
City bus registration 325.00+699.00 1.48
‘Walking time per a day 0.70+1.18
SE 9 A9 AEeit 1l &2 7.85%Ath A p<.001). =2 F-&xo] 0783 1] e
A9 FF T 25 87 Q00 T2 H]ES574%  0.69A7Fe 2 $-85to] 1] Ho] AATHp<.001)
ek AT A B AZHE A SR 448600
ok 917 F B Az SE05E 0.66tHgth 3.4 Z7lol FES OIxl= MEfEHN 20
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Table 3. Differences of individual level factors
according to walking time

Variables MESD t or F(p)
Demographic and social
characteristics
Gender
Male 0.74+1.26 21.905(<.001)
Female 0.63x1.06
Age
19-39 0.72+1.20 -11.305(<.001)
40-64 0.66+1.16
Household income
/month(million won)
<2 0.80+1.33 207.456(<.001)
>2 - <4 0.72+1.23
>4 - <6 0.63+1.06
=6 0.62+1.02
Education level
<Elementary school 0.87+1.43 445.641(<.001)
Middle school 0.83+1.40
High school 0.75+1.29
>College 0.60+0.97
Occupation
White-collar 0.61+1.01 -38.206(<.001)
Blue-collar 0.82+1.38
Health behavior
Smoking
Yes 0.66+1.09 -21.191(<.001)
No 0.78+1.35
Drinking
Yes 0.69+1.19 -1.225(.220)
No 0.70+1.16
Stress
High 0.72+1.28 5.467(<.001)
Low 0.69+1.14
Depressed
Yes 0.78+1.39 5.306(<.001)
No 0.69+1.17
Obesity
Yes 0.69+1.18 -.698(.485)
No 0.70+1.18
Total 0.70+1.18
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AN} 28I tHB=-410, p<.001). TZZA 2 ot
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L AFerte] SR A77F S7FHSTH(B=.004,

Z7F8IEl(3=003, p=.001).
A HE Z A A7)

ek ) A8AIS4 (CC : Intra-class
Correlation Coefficient)= r=.0362.2 7]+

% (Community level factors)7HS-
S AHE A9 A9 FF

A9HIE 47} 27he
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ShelEhe Ao} 4 219 W
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o] 3 2919 Eal(Level 2 0°)S 048 (p<.001)°]
A9 a9l gk Ha W duAS (ICC:
Intra-class Correlation Coefficient)= =.0342 Z7]+=
el 89l MFES FYshA] kil A 5 &
ATHE TIPS weo] Wkl itk
AN < 29 2 AY £F 421 23 (Individual
level factors & Community level factors)2.2 7191 4
+ 8219 W4E BAS Al A9 #5219 A
71 3k &3S wketalr] €13 Model 42 AR
MRl o 891 F Q1T - AL A EAdolA Al bS]
A Aol vl Ax7F | A A AATHB=-.059, p<.001),
o] woldE A7 TAaPTHB=-012, p=.031).
9 it THASe]l BEFE A7E adlenB
=032, p<.001), L&GFF0] HSFE A7V dadck
(B=-.085, p<.001). A}l A= vlSAZ 299 74
SHk A4 A9l A9 4715 9 wel kB
=150, p<.001). 7} == 29 2 F ARy 54
oA FAAELE v FAxE o wol AUTHB=-.064,
p<.001). ZEH2E 21 2Ef v Wro 1 ~Ed
2t w7 o Eo] AATH(B=.028, p<.001). &2 H]
g wrch 2wy W o o] AATkB=.064,
p<.001). H]gF o= A wjroh vivkd o o 4
AATHB=-.024, p<.001). A9 FF 231 F A}3] - 3}
A -1l |QHIE 7t S7FRE A7) 7F 7hAskel
TH(B=-.576, p<.001). FFAA 2 oFd HZojate 27
grE Arle 7}0}}&1([3_002 p=.001). A FF
23 F o7k 374 el FE 2 AT HEit
o] F7FtE 717F S/ B (B=.003, p=.001). X
o 7 89 F AU SRS SUHERE A7
7} Z7FFATH B=.004, p=.031). Model 414 7l 5=
23} A F 22 BFE 43 /Y 5 £
A el A9 = 291 w2 Model 4914]
A F3 a9le] BaikLevel 2 0.)2 .049(p<.001)% 1L,
A FE a9 oig g W AEAS (1cC
Intra-class Correlation Coefficient)= r=.0362Z 7j1<1
T 8919 MFES FoJste] SAIE Aol o] A9
FF Q0 WFE BQ8e A9 57 WPl gt

(Table 4).
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Table 4. Ecological factors affecting the walking time

Model 4
Model 1 Model 2 Model 3 . Mode
(null) (Individual level factors) (Community level factors) (Individual level factors &
Fixed effects variable Community level factors)
timat
Es E,’m ¢ SE p Estimate B SE P Estimate B SE p Estimate B SE P
(intercept) 696 .014 <.001 .878 .030 <.001 700 023 <.001 .905 035  <.001
Demographic and
social characteristics
Gender
- < - <
(Female/Male) .059 .006 .001 059 .006 .001
Age -012 .006  .028 -012  .006 .031
House hold income 032 003 <001 032 003 <001
/month(million won)
Individual  Education level -.085 .004  <.001 -.085 .004 <.001
level Occupation
< <
factors  (Blue-collar/Wihte-collar) 130 006 001 150006 001
(Level 1) Health behavior
Smoking (Yes/No) -.064 .006  <.001 -.064 .006 <.001
Drinking (Yes/No) -.002 .007 723 -002 .007 714
Stress
(High /Low) .029 .006  <.001 028 .006 <.001
Depressed 064 014 <001 064 014 <001
(Yes/No) ’ ’ ' ’ ’ )
Obesity (Yes/No) -.024 .006  <.001 -024  .006 <.001
Socio * cultural factors
Security center -410 110 <.001 =576 .110 <.001
Budge of public
order and safety .003 .001  .001 002 .001 <.001
expenditure
Leisure environment
factors
Park -.001 .001  .051 .000 .000 .764
Community ~ Sporting site -.012 .008  .147 -012  .008 125
level Recreation area .016 016 313 013 016 424
factors Commercial zone .002 .002 463 .003  .002 208
(Level 2)  Budget of land
and area development .004 .001  .001 .003  .001 .010
expenditure
Transportation
environment factor
Road -.001 .001 320 -001  .001 311
Private vehicle 000 000 641 000 000  .558
registration
City bus registration .004 .002  .045 004 .002 .031
Rand fFects ;abl Model 1 Model 2 Model 3 Model 4
om effects variable
Estimate SE P Estimate SE P Estimate SE p Estimate SE J2
Level 1 0. 1.351 .002 <.001 1.331 .004 <.001 1.351 .004 <.001 1.331 .004  <.001
Level 2 o, 046 .062 <.001 .050 .005 <.001 048 004 <001 .049 .005 <.001
ICC (Intra-class Conelation 033 036 034 036
Coefficient)
4 =t 3 Age] =2 Agle] o AA ATk B3 A5
B3 WESE] BLEE MSAH 4P Wt 18
AT AL e 8Rle A9 e akle] ow|dt ke pun o A Atk F9A), 3 2B AT, H]
A7E A71el GFE nA= AS Selstaal AAALL a7, vk Pl A7) %A e AR 7
o FEEA 3}‘32‘3} A Ak AW, AR AAAS|IA AL A 9%
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Community level
factors

" Budge of public order and
safety expenditure
B=.002

Individual level
factors

Obesity

Besbss ™ Gender

(Female/Male}
B=-.059

Budget of land and area
development expenditure
B=.003

™ City bus registration
B=.004

* Household income
/month{million won)
B=-.032
Walking
time

¥ Education level
B=-.085

" Occupation
(Blue-collar/White-collar)
B=.150

Fig. 2. Ecological factors affecting the walking time

ol gtk WEFFo| HEFE LF0] At & & ] ol s ¥ ATAF24] 9 Z2E TEho]
AA AYgaolA 5ol Frket A22]3% 2& AdE 2 E vk @3 fo?} 7} F7bsta W LA
BHAth 2EfA7 B2 7] 2A77F v FET S 3 oiE A% 2AE 3] g XHAEE HE 3
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