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<Fig. 1> The average gap between regions in the walking rate
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Simple measures Difference (D) Ratio (R)

Complex 
measures

Ordered 

measures

Disproportionality 
measures

Absolute Concentration 
Index (ACI)*

Relative 
Concentration Index 

(RCI)*

Regression-based 
measures

Slope index of 
inequality (SII)*

Relative index of 
inequality (RII)*

Non-ordered 
measures

Variance measures

Between group 
variance (BGV)*, 

Between-group standard 
deviation (BGSD)*

Coefficient of 
variation (COV)*

Mean difference 
measures

Mean difference from 
mean (MDM)**,

Mean difference from 
best group (MDB)**

Index of disparity 
(IDIS)**

Disproportionality 
measures

Mean log deviation 
(MLD)*,

Theil index (TI)*

Population attributable 
risk (PAR)*

Impact measures

Population 
attributable fraction 

(PAF)*

[ Absolute measures ] [ Relative measures ]

* Weighted measure
** Weighted or unweighted measure

<Fig. 2> Health Inequality Statistical Measurement Methodology (Source: Schlotheuber & Hosseinpoor, 2022)



<Table 1> Previous Studies on the Analysis of Health Inequality Between Regions

9



10



11

Sex

Male

Female

Sub-total

Age

19~44

45~64

65~74

75 and above

Sub-total

Economical 
Activities

economically 
active population

Non-active

Sub-total

primary 
beneficiary

Yes

Yes In the past

No

Sub-total

education 
level

No schooling

Primary

Lower secondary

Upper secondary

Bachelor’s

Master’s and above

Sub-total

<Table 2> Demographic and social characteristics of the study subjects
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Coefficient of Variance :

Moran’s I:

LISA(Local Moran’s I):

• Statistical Measurement

Dep. 
Var.

Physical 
health 
level

Obesity rate

Health Cognitive 
Rate**

Mental 
health 
level

Stress Cognitive 
Rate

Depression 
Experience Rate

Physical 
activity 

level
Walking rate**

• Spatial Measurement

Sz2 is the variance, wij is the property variable of the region, and Z is the spatial weight matrix. The local 
peony index (Ii) refers to the standardization value for the difference between the adjacent area (Zj) and 
the corresponding area (Zi)(Lee and Sim, 2011).

*

*

<Table 3> Health inequality measurement variables

The larger the value, the healthier, and the smaller the value, the healthier the other variables.**



<Table 4> Basic statistics of individual unit

Type Variable Year Obs Mean Std. Dev. Min Max

Physical 
health level

Obesity rate
2017 239 28.605 3.274 18.3 39.0

2020 239 31.327 3.487 20.1 43.5

Health cognitive 
rate*

2019 239 42.675 7.195 29.7 68.3

2020 239 56.280 6.466 38.6 79.4

Mental health 
level

Stress cognitive 
rate

2019 239 24.888 4.382 10.0 36.4

2020 239 25.712 4.919 6.2 36.1

Depression 
experience rate

2019 239 5.553 2.104 0.1 10.7

2020 239 5.532 2.193 0.4 11.8

Physical 
activity level Walking rate*

2019 239 40.813 12.809 15.0 73.0

2020 239 37.995 11.019 14.2 82.0

Type Variable Year Obs Mean Std. Dev. Min Max

Physical 
health level

Obesity
2017 219,778 23.377 3.230 10.3 49.6

2020 224,185 23.587 3.298 10.4 49.9

subjective health 
level

2019 229,082 2.869 0.895 1 5

2020 229,261 2.581 0.902 1 5

Mental health 
level

Stress level*
2019 228,974 2.995 0.743 1 4

2020 229,199 3.004 0.753 1 4

Depression 
experience*

2019 229,009 1.939 0.240 1 2

2020 229,210 1.944 0.230 1 2

Physical 
activity level

Walking amount*
(minutes per 

week)

2019 229,032 245.889 386.874 0 7140

2020 229,170 246.157 392.773 0 6480

<Table 5> Basic statistics of regional unit
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Source: Guidelines for Using Raw Data for 2020 Community Health Survey (KDCPA, 2021)

* Larger values are healthier; other variables show smaller values are healthier.

Red : Decreased health status 
Green : Increased health status

g : Public health center, h : region, j : sample points, k : household, l : household member, 
nghj : the number of sample points of ‘g’ public health center, 
Nghj : the number of regions under the jurisdiction of ‘g’ public health center 



Note: *p<.05, **p<.01, ***p<.001.

Note: *p<.05, **p<.01, ***p<.001.
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<Table 6> Results of correlation analysis of dependent variables in regions before the outbreak

Physical health level
Obesity rate (a)

Health cognitive 
rate (b)

Mental health level

Stress cognitive 
rate (c)

Depression 
experience rate (d)

Physical activity 
level Walking rate (e)

<Table 7> Results of correlation analysis of dependent variables in regions after the outbreak

Physical health level
Obesity rate (a)

Health cognitive 
rate (b)

Mental health level

Stress cognitive 
rate (c)

Depression 
experience rate (d)

Physical activity level Walking rate (e)

비만율(전)

건강인지율(전)

스트레스인지율(전)

우울감경험률(전)

걷기실천율(전)
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<Fig. 3> Scatterplot between dependent variables before COVID-19

<Fig. 4> Scatterplot between dependent variables after COVID-19
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Walking 
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Obesity 
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Health 
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Stress 
cognitive 

rate
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Type Variable Year CV Diff. (ratio)

Physical health 
level

Obesity rate
2017 11.4445 Reduced

(-2.74%)2020 11.1304

Health cognitive 
rate 

2019 16.8596 Reduced
(-31.86%)2020 11.4887

Mental health 
level

Stress cognitive 
rate 

2019 17.6053 Increased
(8.68%)2020 19.1327

Depression 
experience rate

2019 37.8898 Increased
(4.61%)2020 39.6372

Physical activity 
level Walking rate

2019 31.3841 Reduced
(-7.60%)2020 29.0003
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<Table 8> Result of CV analysis

<Fig. 5> Changes of CV before and after the outbreak 

Obesity rate
Health 

cognitive 
rate 

Stress 
cognitive 

rate 

Depression 
experience 

rate

Walking 
rate



Type Variable Before After Diff. (ratio)

Physical 
health level

Obesity rate
Moran's I: 0.279 0.280 Increased

(0.39%p)p-value: 0.000 0.000

Health cognitive 
rate 

Moran's I: 0.213 0.321 Increased
(50.39%p)p-value: 0.000 0.000

Mental 
health level

Stress cognitive 
rate 

Moran's I: 0.254 0.324 Increased
(27.48%p)p-value: 0.000 0.000

Depression 
experience rate

Moran's I: 0.146 0.150 Increased
(3.27%p)p-value: 0.000 0.000

Physical 
activity level Walking rate

Moran's I: 0.525 0.329 Reduced
(-37.41%p)p-value: 0.000 0.000

Obesity rate
Health 

cognitive 
rate 

Stress 
cognitive 

rate 

Depression 
experience 

rate

Walking 
rate
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<Table 9> Result of Moran’s I analysis

<Fig. 6> Changes of Moran’s I before and after the outbreak 



Type Variable Cluster Before After

Physical 
health level

Obesity rate
HH 23 26

LL 6 24

Health 
cognitive rate 

HH 9 14

LL 7 10

Mental 
health level

Stress cognitive 
rate 

HH 33 33

LL 9 10

Depression 
experience 

rate

HH 14 14

LL 15 12

Physical 
activity level Walking rate

HH 46 31

LL 34 26

18

<Table 10> the number of cities in the cluster

<Fig.7> LISA Map of Obesity rate <Fig.8> LISA Map of Health Cognitive rate

<Fig.10> LISA Map of depression experience rate <Fig.11> LISA Map of walking rate<Fig.9> LISA Map of stress cognitive rate
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Type Variable
Mean
Health 
Status

CV
Statistical 
Inequality

Moran’s I
Spatial 

Inequality

Physical 
health 
level

Obesity rate Reduced Alleviated
(-2.74%)

Worsen
(+0.39%)

Health 
cognitive 

rate 
Increased Alleviated

(-31.86%)
Worsen

(+50.39%)

Mental 
health 
level

Stress 
cognitive 

rate 
Reduced Worsen

(+8.69%)
Worsen

(+27.48%)

Depression 
experience 

rate
Increased Worsen

(+4.61%)
Worsen
(+3.27%)

Physical 
activity 

level
Walking rate Reduced Alleviated

(-7.60%)
Alleviated
(-37.41%)

<Table 11> Summary of analysis results
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