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Abstract The purpose of this study was to develop a high-risk drinking rate management simulation
model that can predict the effects of various alternatives based on the results of an ecological
methodology analysis. For this purpose, data suitable for ecological analysis were collected from the
2019 Community Health Survey and Statistics Korea indicators. Descriptive statistics, correlation
analysis, and multiple regression analysis were performed using the SPSS Statistics 23 to identify regional
variations in high-risk drinking rates and related factors. To identify factors affecting each region, a
geographic weighted regression analysis was performed using the Arc GIS. An interactive decision tree
was implemented using the SAS Enterprise Miner 9.4. The analysis of factors influencing the high-risk
drinking rate showed that the higher the current smoking rate, the commercial area per capita, the
obesity rate, and the depression rate, the lower the park area per capita and the extent of moderate
or higher physical activity, the higher the high-risk drinking rate. Based on these results, a model was
developed using multiple regression analysis to support simulations at the national level and using
geographic weighted regression analysis to support simulations at the city, county, and gu level. In
addition, the model utilized interactive decision tree analysis to enable simulations focusing on factors
that could actually be improved, and it was found that the type 1 group was 1.5 times more likely to
drink than the high-risk drinking rate in a total of 228 regions. The results of this study can improve
health levels and increase project effects through the management of the high-risk drinking rate in the
local community. These results are expected to be easily utilized in the establishment of community
health promotion projects in the future.

Keywords : Community Health Project, Regional Variation, Ecological Methodology, Prescriptive Analysis,
Decision
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Fig. 1. Research model
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Table 1. Definition of variables

Variables Definition Source
- Molecule: The number of
people who answered that they
High drink at least 7 glasses (about 5 2019
i cans of beer) for men and 5 or i
risk Community
. more (about 3 cans of beer)
drinking X o Health
rate twice a week at one drinking urve
party in the past year. v
- Denominator: Number of
respondents to be surveyed
A
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Table 2. Independent variable definition

Division Variables Definition Source

Molecule: The number of current smokers (‘daily smoke” or
“sometimes smoke”) among those who smoked more than 5 packs
(100 cigarettes) in their lifetime
Denominator: Number of respondents to be surveyed

Current smoking rate(%)

Molecular: The number of people who practiced walking for at
least 30 minutes a day for at least 5 days a week during the last
week * 100
Denominator: Number of respondents to be surveyed

Walking practice rate(%)

Molecular: The number of people who practiced moderate physical
activity for more than 30 minutes a day, more than 5 days a week,
during the last week, having a little harder than usual or a little
short of breath *100
Denominator: Number of respondents to be surveyed

Moderate or higher physical
activity practice rate(%) Center for
Disease
Control,
2019
Community
Health

Survey

Health

behavior Molecular: The number of people who practice smoking cessation,

drinking alcohol, and walking * 100
Denominator: Number of respondents to be surveyed

Health life practice rate(%)

Molecule: The number of people with a body mass index (kg/m) of
25 or more * 100
Denominator: Number of respondents to be surveyed

Obesity rate (%)

Molecular: The number of people who answered "very good" or
"good" for their subjective health level.
Denominator: Number of respondents to be surveyed

Good subjective health level
recognition rate(%)

Molecular: The number of people who have experienced a feeling
of sadness or despair that interferes with their daily life for more
than 2 weeks in a row during the last 1 year * 100
Denominator: Number of respondents to be surveyed * Use of
standardized rate of community health survey

Depression experience rate(%)

Ministry of
Land,
Infrastruct
ure and
Transport,
2019 Land
ownership
status

Molecular: Park area (m2)
Denominator: Number of resident registered population

Park area per person
(m*/person)

Physical

vi . .
environment Molecular: Area of commercial area (m2)

Denominator: Number of resident registered population

Commercial area per person
(m2 /person)
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Table 3. Interregional variation of high-risk drinking

rates
Classification high-risk drinking rates
# of regions 228
minimum value 5.80
median 14.10
maximum value 24.80
mean 14.11
standard deviation 2.97
EQ 4.28
CV 0.21
3.2 R X|Fo| Hby 4
3.2.1 ZAHHAL XS99 7|=EA|
£ AFolA gt BAA A9 712 5AE oot
st7] sl 71&BAE AAlste] 2 W P A
w2 23 Table 49} 2ol A B2)4 B W4
¥ WA A AAART 7.8, I BRRH
5.7m’E BAE|Qom, X GAe] A3 W E g

9] A= AAMFAE 20.3%, 271 AHE 40.7%, F
Sk ol AAEE Ade 25.0%, AYE dH¥e
29.0%, HFHE 34.5%, ¥ 4 AdeE A&
42.8%, =% AAE 5.5%=2 A=

T=T oneE

Table 4. Basic statistics of the survey area

Variables N minim| maxi |media mean | SD
um mum n
Commercial area per | poq | | 388 | 63 | 78 | 65
person (m2 /person)
Park area per person| o0 | (0 | 486 | 41 | 57 | 63
(m®/person)
Current smoking | )¢ | 1761905 | 288 | 20.3 | 3.0
rate(%)
Walking practice | 558 | 150 | 73.0 | 305 | 40.7 | 12.9
rate(%)
Moderate or higher
physical activity 228 | 5.5 | 56.9 | 24.8 | 25.6 | 7.0
practice rate(%)
Health life practice | yyq | 96 | 547|283 | 200 | 98
rate(%)
Obesity rate (%) 228 | 243 | 44.8 | 34.6 | 345 | 3.8
Good subjective health
level recognition 228 | 29.7 | 68.3 | 41.6 | 42.8 | 7.2
rate(%)
Depression experience| »yg | 1 | 195 | 55 | 55 | 2.1
rate(%)

# N : Region Number, SD : Standard Deviation
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Table 5. Correlation between regional high-risk
drinking rate factors

Correlation
coefficient

0.369
-0.137

Classification p—value

0.000
0.039

Current smoking rate(%)

Walking practice rate(%)

Moderate or higher physical
activity practice rate(%)

-0.155 0.019

-0.248
0.263

0.000
0.000

Health life practice rate(%)

Obesity rate (%)

Good subjective health level

recognition rate(%) -0.225

0.001

Depression experience rate(%) 0.149 0.025

332 THSTSY 3t CIESIHEA
AjAte] AA 29580
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Table 6. Factors Influencing Variation in High Risk SEHA, A7E, Y] 9oz YEtor, 119
Drinking Rate by Region 3 9z=g0] Lro 2t Agto] el XL AT
I . Regression jou ], ‘O‘;Shd— %%%E, ;ﬂa'lé—E, ;ﬂﬂ"?i‘Egl Z]‘EEE
ndependent variable coofficient t-value value 1/}1:4—’;]—1;]-
Const. 2670 | 0.008 '
Current smoking rate(%) 0.285 4.206 0.000
Moderate or higher Table 7. Ana'lys'is of Rel'ated 'Factor's o'f Regional
physical activity practice -0.179 -3.005 0.003 Variation in High Risk Drinking Rate
rate(%)
Obesity rate (%) 0.205 2.984 | 0.003 Regression coefficient
Independent variable minimu ) maximu
Park arga per person 0153 2512 0.013 mean | Coe median m value
(m*/person)
R-square/ Ad R-square 0.211 / 0.197 Intercept 6.003 2.909 5.996 | 10.430
Current smoking rate(%) | 0.303 0.184 0.317 0.368
. _ Commercial area per | )g | 013 | 0030 | 0.096
3.3.3 IHSFT20 L3t K2/%| 75 SII2M(GWR)  _ person (m2 /person)
N _ B _ Park area per person (m2| ~ ~ ~ ~
9= g0 nX AIES mlolsly] s A2 A Jperson) 0.079 | -0.098 | -0.080 | -0.043
71 3 HEAES o|-8dlo] BASIYIc) Moderate or higher
. physical activity practice| -0.081 | -0.093 | -0.084 | -0.035
AYH 7k 3HEA ﬁ-‘} AREaE, AT A rate(%)
dyA ol ZYWH =T oA} AN|EE AHE, Obesity rate (%) 0.101 | -0.005 | 0.097 | 0.147
g, 8 B9E ¥R 78E § 2287]“ A% DEPressIon S crienee | 0137 | 0042 | 0.141 | 0472
H SR Fo] A& 4AEE XEF 715 AET , —
Region determination 0.259 0.163 0.263 0.343
9] AHHA Q] AL 26.7%FoH, AIHZ = 16.3% factor : : : :
oA 26.3%71A] EEsk= Ao R Ut 3 AP ; Aﬁfs};l“are 0.267 / 0.204
j R-square
Ae] Ar S HojF= Moran's A5 pgt DAl 0.05 Voran'<)
Hr} 2o ug} 7+ &40 AAE §95t g Y Index/Moran’s(l) Index p -0.006 / 0.900
S 9F 2= QJ9lt}. Table 73} Zo] X|ElA] 713 AEA value
29E HH dxﬂ%u%, UG FARGHA, vlvkE, ¢
=7 BAEEC] =255 1YTEFE0] %o, A
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AAEFEol 22 A EAE ]I -
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B AV BAL B9 Aed DL
BAHCR fofsi Ao 7k e YoH, B
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St A Ge efsy] A3l ATt BAS AAEc
Fig. 3914 Hi= Hlet 7r=}°] A nQSF&0 3 .
23t 34| SAst Ade 9EeFg0| ANOR
SOl BS AASe TS oplan, EEame
AAFSFE0] BALOE RS e AAEY T s
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Table 83} o] Mg TABSHE] St B4
o Fig. 2. Spatial distribution of Local R-square
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Cold Spot

Fig. 3. High-risk drinking rate hot spot analysis result

Table 8. Hot spot area with high risk drinking rate

Division Area

Seoul : Dobong-gu
Gyeonggi-do : Gapyeong-gun,
Namyangju, Dongducheon,
Yangju, Uijeongbu, Paju, Pocheon
Gangwon-do : Gangneung-si,
Goseong-gun, Sokcho-si,
Yangyang-gun, Jeongseon-gun,
Chuncheon-si, Donghae-si,
Samcheok-si, Yanggu-gun,
Taebaek-si, Hongcheon-gun

Hot Spot

Daejeon Metropolitan City:
Dong-gu, Seo-gu, Jung-gu
Chungcheongnam-do:
Gyeryong-si, Nonsan-si,
Boryeong-si, Seocheon-gun
Gyeongsangnam-do:
Sancheong-gun, Jinju-si,
Hadong-gun, Hapcheon-gun,
Hamyang-gun
Jeollanam-do: Gokseong-gun,
Gurye-gun, Damyang-gun,
Yeonggwang-gun,
Jeollabuk-do: Gochang-gun,
Namwon-si, Sunchang-gun,
Iksan-si, Jangsu-gun

99% and
95%
confiden
ce levels

Cold
Spot

3.3.4 NYHSFT20l| et CHSHA QAANLIR
(Decision Tree)

TR SRALRE olgsiel Aol agEe
F80] mAE 29lo] A3 B4 BT A7 A4
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High risk drinking rate
Mean : 14.1140
Count :228
! 2=22.6000

<22.6000 Current smoking rate

Mean : 13.6212
Count : 179

<47.0500 GoOd weight control attempt rate 47 0500

<7.2000

Mean : 15.9143
Count : 49
Experience rate of depression  »=7.2000

Mean : 14.1073 Mean : 12.0357 Mean : 15.0735 Mean : 17.8200

Count : 137
Health life practice rate

Count : 42 Count : 34 Count : 15

Housing area per person Physical education area per person Health life practice rate

<28.2069

>=25.6500

<82.1940 >=28.2069 <23.0500 >=23.0500
Commercial area per person Type 9 Type 11 Type 6 Stress perception rate Type 3 Type 1 Type 5
<6.4400 >=6.4400
==23.5000
Type 4 Type 7
‘Annual weight control attempt rate Type 10
<58.2000 >=58.2000
Type 2 Type 8

Fig. 4. High-risk drinking rate Decision tree model

A simulation model for managing the nationwide high-risk drinking rate

Region selection Taebaek City, Gangwon-do

[Result [ 2019 [1% impr [3% impr [5% impr [10% impr

|High risk drinking rate (%) | 23.6 23.364] 22892 22.42| 21.24]
Factors influencing the high-risk drinking rate 2019 1% impr 3% impr 5% impr 10% impr

Current smoking rate (%) 26.10 25.839 25317 24.795 23.49
Moderate or higher physical activity practice rate(%) 23.00 23.23 23.69 24.15 253
Obesity rate (%) 40.10 39.699 38.90903 38.1545485 36.28454515
Park area per person (m2/person) 229 2.3129 2.3587 2.4045 2519

Fig. 5. A simulation model for managing the nationwide high-risk drinking rate - multiple regression

A simulation model for the management of high-risk drinking rates in local communities in the short term

Region selection Taebaek City, Gangwon-do |-

Result 2019 1% impr t |3% impr t |5% impr t [10% impr t

High risk drinking rate (%) 23.6 23.51 23.29 23.08 22.54
Factors influencing the high-risk drinking rate 2019 [1% impr t 3% impr it 5% impr t |10% impr it

Current smoking rate (%) 26.10 25.84 25.32 24.80 2349
Moderate or higher physical activity practice rate (%) 23.00 23.23 23.69 24.15 25.30
Obesity rate (%) 39.80 39.40 38.61 37.81 35.82
Depression experience rate (%) 7.30 7.23 7.08 6.94 6.57

Fig. 6. A simulation model for the management of high-risk drinking rates in local communities in the short
term - GWR

A simulation model for the management of high-risk drinking rates in local communities in the mid to long term

Region selection |Taebaek City, Gangwon-do

|Resu|t ‘ 2019 |1% improvement |3% improvement ‘5% improvement |1D% improvement |
|High risk drinking rate (%) | 23.6| 23.44| 23.08] 22.73| 21.84|
Factors influencing the high-risk drinking rate 2019 1% improvement |3% improvement 5% improvement |10% improvement

Current smoking rate (%) 26.10 25.84 25.32 24.80 2349
Commercial area per person (mzlpersnn) 27.11 26.84 26.30 25.75 24.4
Park area per person (m2/person) 2.29 2.32 2.36 2.41 252
Moderate or higher physical activity practice rate(%] 23.00 2323 23.69 24.15 2530
Obesity rate (%) 39.80] 39.40 38.61 37.81 35.82
Depression experience rate (%) 7.30] 7.23 7.08 6.94/ 6.57

Fig. 7. A simulation model for the management of high-risk drinking rates in local communities in the mid
to long term - GWR
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A simulation model for the management of high-risk drinking rates in local communities based on variables that can be improved

Type selection Type 2 -

Result 2019 |1% improvement |3% improvement 5% improvement |10% improvement
High risk drinking rate (%) 17.6 17.424 17.072 16.72 15.84
Factors influencing the high-risk drinking rate Rule |1% imp t 3% impr t |5% impr t |10% impr t
Current smoking rate (%) >=22.6 22.6 22.37 21.92 21.47
Depression experience rate (%) <72 72 713 6.98 6.84

Physical education area per person(m®/person) <282

28.2 27.92 27.35 26.79

Stress perception rate (%) <235

235 2327 22.80 2233

Annual weight control attempt rate (%) <582

58.2 57.62 56.45 55.29

Fig. 8. A simulation model for the management of high-risk drinking rates in local communities based on
variables that can be improved — Decision Tree
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