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An approach to reduce the regional gap of health equity
: What factors influence walking practices between two
districts by social ecological model?
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Objectives: Since 2008, there have been inequalities in healthcare indices both within and between regions in Korea, and this gap is on
the increase. Therefore, this study aims to identify the influencing factors of regional inequalities on walking practices between two districts
in Gangwon Province. Methods: Integrated raw data of 2011, 2013, and 2015 from the Korea Community Health Survey, a cross-sectional
study, were utilized; this survey included respondents from Yeongwol county and Samcheok city. Based on the reduced Social Ecological
Model, walking practices were selected as the dependent variable and other factors, such as individual, interpersonal, and community
factors were selected as independent variables. Bivariate (chi-square test, t-test) and logistic regression analyses were performed using
SAS statistical software, version 9.4. Results: The rate of walking practices in Yeongwol county was about 10~20% lower than in
Samcheok city in most of the independent variables. Regarding individual variables, female gender, aged between 30 and 40 years,
university educational level, and office workers from Yeongwol county were found to be vulnerable categories concerning walking
practices, compared to Samcheok city. Additionally, participants who practiced moderate to vigorous physical activities and flexible
exercises (more than 5 days per week), attempted weight control, and had social networks with friends were about two times more likely
to accomplish walking practices compared to those participants from Yeongwol county, when individual (health-related behavior) and
interpersonal variables when considered. Conclusions: Therefore, customized walking programs for vulnerable people should be developed
and implemented, in addition to continuous health education campaigns for motivating residents and increasing their awareness. The
expansion of the Health+ Village Program for reorganizing communities, and multidisciplinary integration policies and cooperative
strategies for community balanced development could produce remarkable improvements in the poor walking practices of Yeongwol county.
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[Figure 1] The rate of walking practices in Yeongwol-county and Samcheok-city by year (2008-2017)
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Individual

- Gender, Age, Education, Income, Job, Spouse

- Practicing moderate to vigorous physical
activities, Flexibility exercise, Strength
Exercise, Time to spend sitting in free time
during weekday

- Obesity, Weight control attempt, average
daily sleep time

- Quality of life index

Interpersonal
- Social network (neighborhood, friend) Sufficient Walking Practices
- Socialize Activity

Community

[Figure 2] The analytic frame based on the reduced social ecological model in this study
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<Table 1> Matching and selection process of study variables of Community Health Survey according to the reduced
social ecological model

Category Category
Variables Ist  2nd’ Variables Ist  2nd’
Individual Interpersonal

Gender e O Neighbors trust
Age e ©o Mutual aid
Education o O Social network (Relative)
Income D D Social network (Neighborhood) D D
Job e O Social network (Friend) e O
Spouse O O Religious activity
Current smoke Socialize activity > O
Monthly drink Free/Leisure activity D
Practicing moderate to vigorous physical activities @ O Charity activity
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Category Category
Variables Ist  2nd’ Variables Ist  2nd’

Flexibility exercise ® O Community
Strength exercise o J Unmet medical need for the past year D
Time to spend sitting in free time during weekday (D D Accident or addiction experience for the past year
Time to spend sitting in free time during weekend (D Number of falling accident for the past year}r
Frequency of breakfast Overall safety level
Obesity ()} ()} Satisfaction with natural environment
Subjective perception of obesity Satisfaction with life environment
Weight control attempt O O Satisfaction with public transportation
Average daily sleep time' o D Satisfaction with medical service
Stress awareness
Depressed mood experience 0
Diagnosed hypertension
Diagnosed diabetes
Diagnosed arthritis (D)
Subjective perception of good health D
Quality of life index’ e o
Happiness index” o

This table show variable selection through chi-square test, t-test and logistic regression by region
. Continuous variable,
* : Abstract of chi-square, t-test by demographic variables between 2 districts
® . Abstract of logistic regression on walking practices by district
@ : p<.05 in both regions, © : p<.05 in Yeongwol-county, (D : p<.05 in Samcheok-city, O : p>.05 in both regions but applying to this model
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<Table 2> Comparison of walking practices by individual, interpersonal and community factors between 2 districts
Unit: Person (%)

Yeongwol county Samcheok city
Practice Non-practice Practice Non-practice
Fip Fip
Categorical Variable n(%) n(%) n(%) n(%)
Gender
Male 15,871(30.73) 35,776(69.27) 4.6310 44,876(48.99) 46,726(51.01) 8.4726
Female 13,530(26.82) 36,911(73.18) .0314 38,790(43.53) 50,318(56.47) 0036
Age
19-29 5,185(41.15) 7,417(58.85) 28.4207 16,121(50.05) 16,088(49.95)  14.2581
30-39 2,890(23.88) 9,211(76.12) <.0001 10,069(39.84) 15,206(60.16) 0141
40-49 4,669(25.80) 13,425(74.20) 14,270(44.49) 17,807(55.51)
50-59 6,782(29.80) 15,972(70.20) 18,655(50.89) 18,002(49.11)
60-69 5,106(30.91) 11,410(69.09) 12,227(48.17) 13,158(51.83)

> 70 4,769(23.82) 15.251(76.18) 12,325(42.34) 16,783(57.66)
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Yeongwol county Samcheok city
Practice Non-practice Practice Non-practice
Fip Fip
Categorical Variable n(%) n(%) n(%) n(%)
Education
No education 3,759(22.92) 12,641(77.08) 19.4002 8,111(35.05) 15,030(64.95)  20.7319
Primary 6,236(30.15) 14,450(69.85) .0007 13,327(48.25) 14,291(51.75) 0004
Middle 3,472(30.92) 7,759(69.08) 11,337(52.59) 10,220(47.41)
High 10,876(33.50) 21,589(66.50) 30,273(48.24) 32,484(51.76)
University 5,056(23.73) 16,247(76.27) 20,553(45.33) 24,788(54.67)
Income (10,000 Won)
< 49 2,226(24.61) 6,819(75.39) 9.7189 6,926(41.91) 9,601(58.09) 21.7673
50-99 4,801(28.98) 11,765(71.02) 2051 9,080(44.94) 11,124(55.06) 0028
100-199 8,010(32.91) 16,327(67.09) 18,308(53.85) 15,692(46.15)
200-299 5,743(28.62) 14,327(71.38) 16,544(45.78) 19,597(54.22)
300-399 3,947(29.24) 9,552(70.76) 13,738(47.32) 15,292(52.68)
400-499 2,200(27.51) 5,795(72.49) 6,486(39.83) 9,798(60.17)
500-599 1,317(24.72) 4,011(75.28) 4,387(34.94) 8,170(65.06)
> 600 668(18.64) 2,915(81.37) 6,977(53.58) 6,045(46.42)
Job
Professional administration 2,156(30.68) 4.,871(69.32) 12.6264 7,693(46.95) 8,692(53.05) 11.5240
Office worker 1,539(19.16) 6,494(80.84) .0271 5,750(40.54) 8,435(59.46) 0419
Sales service 4,083(30.61) 9,254(69.39) 10,448(47.61) 11,498(52.39)
Agriculture and fisheries 4,497(26.55) 12,441(73.45) 9,285(57.44) 6,879(42.56)
Simple labor 6,509(34.06) 12,602(65.94) 15,759(44.83) 19,394(55.17)
Others 10,616(28.20) 27,024(71.80) 34,731(45.18) 42,146(54.82)
Marriage
No spouse 10,298(31.97) 21,916(68.03) 4.3535 31,118(47.23) 34,773(52.77) 0.5456
Spouse 19,068(27.30) 50,772(72.70) .0369 52,451(45.74) 62,215(54.26) 3653
Practicing moderate to vigorous physical activities
Yes 7,340(43.66) 9,473(56.34) 36.8633 19,789(51.67) 18,513(48.33) 5.8265
No 22,060(25.88) 63,167(74.12) <.0001 63,817(44.95) 78,159(55.05) 0158
Flexibility exercise
Never 16,675(25.08) 49,807(74.92) 40.6979 43,875(43.82) 56,243(56.18)  40.1513
1 day 856(24.28) 2,669(75.72) <.0001 3,381(37.14) 5,722(62.86) <.0001
2 days 1,485(27.54) 3,907(72.46) 3,827(34.66) 7,213(65.34)
3 days 2,018(31.39) 4,410(68.61) 5,626(41.35) 7,980(58.65)
4 days 776(30.58) 1,762(69.42) 3,094(50.25) 3,064(49.75)
5 days or more 7,591(42.83) 10,132(57.17) 23,863(58.65) 16,821(41.35)

Strength exercise
Yes 5,614(40.48) 8,253(59.52) 18.4184 17,313(56.58) 13,286(43.42) 153133
No 23,787(26.96) 64,434(73.04) <.0001 66,353(44.20) 83,757(55.80) .0001
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Yeongwol county

Samcheok city

Practice Non-practice Fip Practice Non-practice Fip
Categorical Variable n(%) n(%) n(%) n(%)
Time to spend sitting in free time during weekday
Less than 1 hour a day 6,662(27.86) 17,249(72.14) 8.6247 14,001(45.83) 16,549(54.17)  56.1996
1~2 hours a day 9,955(27.71) 25,967(72.29) 0712 28,950(53.96) 24,698(46.04) <.0001
2~3 hours a day 7,233(34.19) 13,925(65.81) 20,756(49.81) 20,914(50.19)
3~4 hours a day 2,514(25.01) 7,536(74.99) 9,132(41.97) 12,625(58.03)
4 hours or more 3,037(27.49) 8,011(72.51) 10,827(32.73) 22,258(67.27)
Time to spend sitting in free time during weekend
Less than 1 hour a day 7,221(27.87) 18,685(72.13) 7.3740 12,302(47.11) 13,810(52.89)  39.1748
1~2 hours a day 9,376(28.98) 22,982(71.02) 1174 24,044(53.56) 20,847(46.44) <.0001
2~3 hours a day 6,024(31.43) 13,143(68.57) 21,691(50.69) 21,100(49.31)
3~4 hours a day 2,434(22.41) 8,427(77.59) 9,852(41.59) 13,836(58.41)
4 hours or more 4,345(31.50) 9,450(68.50) 15,777(36.50) 27,451(63.50)
Obesity
Yes 7,399(25.07) 22,113(74.93) 6.1101 23,150(45.12) 28,161(54.88) 0.9164
No 21,804(30.16) 50,496(69.84) 0134 57,829(47.36) 64,288(52.64) 3384
Weight control attempt
Yes 14,256(33.29) 28,571(66.71) 14.0478 52,214(47.41) 57,919(52.59) 1.6498
No 15,145(25.56) 44,117(74.44) .0002 31,374(44.55) 39,053(55.45) 1990
Depressed mood experience
Yes 1,391(19.94) 5,585(80.06) 4.4101 3,681(41.77) 5,131(58.23) 0.9379
No 27,976(29.42) 67,103(70.58) .0357 79,899(46.55) 91,758(53.45) 3328
Diagnosed arthritis
Yes 4,553(23.20) 15,076(76.80) 9.9365 8,779(41.37) 12,440(58.63) 3.4420
No 24.847(30.13) 57,611(69.87) 0016 74,887(46.97) 84,558(53.03) 0636
Subjective perception of good health
Yes 12,417(31.53) 26,960(68.47) 3.6397 38,741(48.93) 40,431(51.07) 4.9937
No 16,983(27.08) 45,728(72.92) 0564 44,925(44.24) 56,613(55.76) 0254
Social network (Neighborhood)
Less than once a month 4,129(32.39) 8,619(67.61) 5.3571 12,917(41.07) 18,537(58.93)  13.6938
Once a month 1,821(26.65) 5,013(73.35) 3739 4,648(49.76) 4,693(50.24) 0177
2~3 times a month 1,543(21.51) 5,633(78.49) 4,100(42.86) 5,464(57.14)
Once a week 2,508(27.10) 6,746(72.90) 7,175(43.39) 9,360(56.61)
2~3 times a week 4,502(28.04) 11,553(71.96) 17,920(53.78) 15,398(46.22)
4 times or more a week 14,897(29.78) 35,124(70.22) 36,608(45.75) 43,408(54.25)
Social network (Friend)
Less than once a month 7,122(23.97) 22,593(76.03) 34.9818 10,697(34.92) 19,939(65.08)  34.2322
Once a month 3,129(26.59) 8,642(73.41) <.0001 5,807(42.54) 7,843(57.46) <.0001
2~3 times a month 3,562(29.19) 8,638(70.81) 7,920(43.72) 10,193(56.28)
Once a week 2,971(27.94) 7,662(72.06) 10,763(49.03) 11,189(50.97)
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Yeongwol county

Samcheok city

Practice Non-practice Fip Practice Non-practice Fip
Categorical Variable n(%) n(%) n(%) n(%)

2~3 times a week 3,519(24.25) 10,988(75.75) 16,900(52.92) 15,034(47.08)

4 times or more a week 9,098(39.11) 14,165(60.89) 31,580(49.29) 32,491(50.71)
Socialize activity

Yes 14,892(29.56) 35,489(70.44) 0.4910 54,729(50.71) 53,191(49.29)  20.2793

No 14,509(28.06) 37,198(71.94) 4835 28,937(39.75) 43,852(60.25) <.0001
Free/Leisure activity

Yes 7,051(32.79) 14,453(67.21) 3.0035 26,780(51.60) 25,117(48.40) 8.3040

No 22,349(27.73) 58,235(72.27) .0831 56,887(44.16) 71,927(55.84) .0040
Unmet medical need for the past year

Yes 3,128(23.85) 9,989(76.15) 3.2357 8,352(40.08) 12,485(59.92) 6.5695

No 26,272(29.54) 62,668(70.46) 0720 75,314(47.11) 84.558(52.89) 0104
Continuous Variable Mean (SE) Mean (SE) t/p Mean (SE) Mean (SE) t/p
Average daily sleep time 6.757(0.046) 6.718(0.031) 042230 6.711(0.035) 6.832(0.0314) 2.5160050
Quality of life index 0.942(0.004) 0.900(0.004) <8(())(())(()):) 0.963(0.002) 0.931(0.0037) <7(())(f(()):)
Happiness index 6.688(0.072) 6.457(0.045) 203)2?10 7.090(0.052) 6.669(0.0507) <5§038]0
Shadow: p<.05
Subtotal value is not equal because of missing one by each variable.
4. 5 X2jo] AIIAHY FES D)X= 29 Hog A7l BlAE Gl ) 2A2E 37

Hg £U% Astolth, &, ATThIA AT 5

SR AP T mE AU 8L AL B ge w2 foa ggredE avuss 4

ag)a A gRlelM HFH o A s T 8% 2 9ol B HAle] Z3HA|ZC<Table 3>,

<Table 3> Result of logistic regression on walking practices by district

Yeongwol county

Samcheok city

Variable
Odds ratio (CI) p Odds ratio (CI) p

Gender

Female - -

Male 1.267(1.032, 1.555) 0243 1.144(0.942, 1.390) 1747
Age

19-29 - -

30-39 0.584(0.357, 0.955) 0323 0.676(0.466, 0.979) .0386

40-49 0.599(0.376, 0.955) 0315 0.782(0.521, 1.174) 2340

50-59 0.726(0.442, 1.192) 2040 0.982(0.643, 1.499) .9324
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Yeongwol county

Samcheok city

Variable
Odds ratio (CI) p 0Odds ratio (CI) p

60-69 0.817(0.470, 1.421) 4726 0.946(0.573, 1.562) .8290

> 70 0.752(0.426, 1.328) 3239 1.153(0.675, 1.967) 6010
Education

No education - -

Primary 1.085(0.747, 1.575) 6664 1.309(0.918, 1.866) .1358

Middle 0.899(0.592, 1.364) 6141 1.355(0.897, 2.047) .1481

High 0.837(0.548, 1.278) 4074 1.292(0.816, 2.047) 2728

University 0.479(0.269, 0.851) 0123 1.199(0.739, 1.948) 4605
Income

<49 - -

50-99 1.077(0.734, 1.579) 7047 0.939(0.634, 1.391) 7526

100-199 1.012(0.683, 1.500) 9514 1.196(0.794, 1.802) .3905

200-299 0.797(0.524, 1.212) 2878 0.820(0.526, 1.280) 3819

300-399 0.846(0.525, 1.364) 4916 0.885(0.543, 1.442) 6217

400-499 0.768(0.434, 1.359) 3628 0.640(0.378, 1.083) .0962

500-599 0.768(0.442, 1.333) 3463 0.500(0.282, 0.886) 0178

> 600 0.510(0.235, 1.104) 0870 1.170(0.616, 2.220) 6305
Job

Professional administration - -

Office worker 0.431(0.222, 0.835) 0129 1.008(0.607, 1.674) .9745

Sales service 0.691(0.383, 1.245) 2176 1.088(0.706, 1.678) 7006

Agriculture and fisheries 0.597(0.328, 1.086) .0905 1.720(1.102, 2.684) 0172

Simple labor 0.791(0.440, 1.422) 4316 0.805(0.531, 1.222) .3067

Others 0.724(0.412, 1.274) 2617 1.266(0.858, 1.867) 2330
Marriage

No spouse - -

Spouse 0.924(0.717, 1.192) .5429 0.825(0.652, 1.043) .1069
Practicing moderate to vigorous physical activities

No - -

Yes 1.948(1.450, 2.616) <.0001 1.081(0.858, 1.363) 5056
Flexibility exercise

Never - -

1 day 1.124(0.604, 2.094) 7108 0.639(0.393, 1.038) 0704

2 days 0.966(0.554, 1.685) 29026 0.603(0.371, 0.979) .0409

3 days 1.361(0.893, 2.073) 1507 0.786(0.536, 1.152) 2158

4 days 1.227(0.621, 2.425) 5546 1.146(0.662, 1.985) 6251

5 days or more 1.855(1.370, 2.511) <.0001 1.621(1.222, 2.150) .0009




BTN Tlof 2kt HAS 9ot T ARYEDYO o9t X2 7 ZAKel el 47

s Yeongwol county Samcheok city
Odds ratio (CI) p 0Odds ratio (CI) p
Strength exercise

No - -

Yes 0.972(0.672, 1.405) 8777 1.401(1.037, 1.893) .0284
Time to spend sitting in free time during weekday

Less than 1 hour a day - -

1~2 hours a day 0.919(0.713, 1.183) 5103 1.295(0.991, 1.692) 0585

2~3 hours a day 1.215(0.886, 1.666) 2266 1.040(0.777, 1.392) 7927

3~4 hours a day 0.833(0.583, 1.191) 3153 0.649(0.448, 0.941) .0226

4 hours or more 0.934(0.605, 1.442) 7562 0.482(0.337, 0.689) <.0001
Obesity

No - -

Yes 0.656(0.522, 0.824) .0003 0.938(0.766, 1.148) 5343
Weight control attempt

No - -

Yes 1.770(1.385, 2.263) <.0001 1.049(0.841, 1.307) 6710
Average daily sleep time 1.023(0.945, 1.107) 5736 0.916(0.847, 0.990) 0275
Quality of life index 12.036(4.663, 31.069) <.0001 10.783(4.114, 28.262) <.0001
Social network (Neighborhood)

Less than once a month - -

Once a month 0.753(0.410, 1.381) 3574 1.407(0.877, 2.258) 1564

2~3 times a month 0.557(0.287, 1.084) 0846 1.033(0.639, 1.672) .8931

Once a week 0.816(0.479, 1.388) 4512 0.987(0.647, 1.505) .9509

2~3 times a week 0.783(0.458, 1.339) 3693 1.583(1.089, 2.300) .0163

4 times or more a week 0.867(0.549, 1.370) 5401 1.079(0.783, 1.486) 6399
Social network (Friend)

Less than once a month - -

Once a month 0.907(0.644, 1.278) 5759 1.318(0.924, 1.881) 1271

2~3 times a month 1.174(0.821, 1.679) 3765 1.283(0.863, 1.907) 2172

Once a week 1.029(0.718, 1.474) .8768 1.693(1.196, 2.399) .0032

2~3 times a week 0.832(0.609, 1.139) 2498 1.805(1.299, 2.508) .0005

4 times or more a week 1.449(1.072, 1.957) 0159 1.430(1.117, 1.832) .0048
Socialize activity

No - -

Yes 1.022(0.818, 1.279) .8453 1.347(1.069, 1.698) 0119

Shadow: p<.05, CI: Confidence interval
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YL A FA o] A vl A7AH FEo]
93HAl &} H(OR 1.267), &AM = Ao me} A
7143 e) Zpel7h gtk AHUPEE Hoks wf 20t H]
3 gLl A= 30tH(OR 0.584)9F 40TH(OR 0.599)2], 1
g 3L A Aol A= 30TH(OR 0.676)] A7]AH F=Fo] Bt
gom, 1@ FoAE FAHCE Fo7 Aol7t YAUTh
FLTolAE 78 I Hlsf tistw o] AT
A7 FEol FrostA WEUTHOR 0.479). HHH A Al
N = 7FFAS S0THY HIRE 1Tt HlE) 500 ~5997H
of &3he ARG AIAH FFol A AT
(OR 0.500). FLTFolA= AEFH A & vl A
TEAY] A7AA FEo] skl WT(0R 0.431) BE
Hell AR A AEPR B A vlal (5)d FA
A A7) FEol FoskAl EUTHOR 1.720).

YL FEE o AL EE AHse Y
A7 AHse 73?‘% o] froJ3Al EAITHOR 1.948), 2
HA M= BAALE o3t Aol 7} Yt G LT(OR
1.855)3} Mqf\l(OR 1.621) &5 FA45S 549 o4
A8k AF7F A stA ¥ ATl Hlal dr]A4A
Fol ol wdth FHAAE ZEEES AA
she ATE AATA ks ol Hls) A7 AA F5Fol

EUTHOR 1.401). FLaolA HIRERIF7F AFA AT

l 13l 27144 FFo] 78t FRAATHOR 0.656),
AZFZHL AT Q37 AESA &= Qo) 3
A7184 FF0] F3HAl EUTHOR 1.770). HHE AHA|
A= HIRE AR U AF2A AT o717 A7 - &
gt Y HAA ok A A BHF Ht FHA
ko] BE A71AA FEo] FY3HAl WSTHOR 0.916).
LT(OR 12.036)2F A A|(OR 10.783) E5F 42 Aol
STE A7 FEo] FrYsAl =3t
ARSI AR R ol W A9zt 2909 AT F2 0] %9
sk AMS] e AAYT 55 Ar)Aded vAE 4
e BokS W A QI &Fol A& AU A s &
7agFo] Ttk AHA A= ol E 7 FATE BT FE
A, ETFAAE T et A Y QAT = F
UF Yo 49 o) vhdths AFgE MY A7 -]
ofatA ESITHOR 1.449).
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Aol 2718 £ AAZE(EF) i 57159
FH 9AE IHAANZ F UEE BEhuS 9 AHAE
A& A Aok $Hoh(Shuval, Weissblueth, Brezis, Araida, &

Dipietro, 2009; Kim, Lee, Lee, & Lee, 2015; Kim & Suh,
2017; Essiet, Baharom, Shahar, & Uzochukwu, 2017; Jennings
et al., 2017; Taherzadeh et al., 2018). YL+ SFH| A
23 g2 v 4wt 2] U e E e ke
ANnEH 22 AY PAs HEGE 2 AR

Atk ol FAGE A AR BAnKo| A &
ZFol JsAQ &4 4ol Bastts 77 AN
(Taherzadeh et al., 2018). =AM 2 &5l A3
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71479 ZAeS ¥ HThornton et al., 2018).
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