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Abstract This study was conducted to identify the risk factors of dementia at the regional level and
suggest a region-tailored intervention strategy for the prevention and management of dementia. Our data
were obtained from two main sources: the National Institute of Dementia and the Community Health
Survey 2019. To analyze the risk factors of dementia for 229 regions at the city-district-country level,
spatial autocorrelation analysis, hot spot analysis and geographically weighted regression (GWR) analysis
were performed. The results of spatial autocorrelation analysis and hot spot analysis revealed the
regional correlation in the prevalence of dementia, and Chungnam, Jeonbuk, Jeonnam, Gyeongbuk and
Gyeongnam provinces appeared as the hot spots of dementia. From GWR analysis, walking practice,
low-sodium diet preference, hypertension and obesity were identified as the risk factors of dementia at
the regional level. Our findings highlight the importance of considering regional risk factors of dementia
and suggest cross-regional collaborative efforts, especially focusing on hot spots of dementia prevalence

for the effective management of dementia.
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Table 1. Definition of all variables

Variables Definition Source
(year)

Dementia The proportion of dementia | National

prevalence population aged 65 and over | Institute

of
Dementia
among popsiaet;orz%a;ged 65 and| National
Medical
Center
(2019)
The proportion of population
Depression |[with a total score of 10 or ove
prevalence on the Patient Health
Questionnaire-9 (PHQ-9) (%)
Stress The propor}ion of popul’ation
recognition \yho feelyxfery sFreS§ful or
stressful’ in daily life (%)
The proportion of population
Walking |who practiced walking at least
practice [30 minutes a day, over 5 days in|
a recent week (%)
The proportion of population
Moderate-to| who engaged in high physical
- activity at least 20 minutes a
high day, over 3 days in a recent
physical week, or moderate physical
activity  |activity at least 30 minutes, ove Communi
5 days in a recent week (%) ty
The proportion of population | Health
preventa| Current [who smoked more than 5 packs Survey,
ble risk | smoking |(100 cigarettes) in lifetime, and| Korea
factors currently smoke (%) Centers
o The pro i f lati for
dementia P .DOI‘UOH ot population Disease
who drink alcohol more than
prevalenc| ... . X Control
o ngh*%'lsk twice a week, over 7 glasses (or| and
drinking |5 cans of beer) for men, over 5 .
Preventio
glasses (or 3 cans of beer) for
women at once. (20r119)
The proportion of population
Skipping | who only had breakfast 5 or
breakfast |more times a week in the past

year (%)

Low-sodium|
diet
preference

The proportion of population
who usually prefer low-sodium
diet (%)

Hypertension
prevalence

The proportion of hypertension|
population aged 30 and over
(diagnosed) (%)

Diabetes
prevalence

The proportion of diabetes
population aged 30 and over
(diagnosed) (%)

Obesity
prevalence

The proportion of population
with a body mass index of 25 o
over (%)
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Table 2. General characteristics of targeted regions
(229-region)

Standar
d
deviatio
n

1.358

Variables Min Median |Average

7.590 | 13.770 | 10.730 | 10.846

Dementia prevalence]

Depression
prevalence

0.400 | 9.000 | 2.700 | 2.863 | 1.381

10.000
15.000

36.400
73.000

25.100
39.400

24.753
40.600

4.375
12.896

Stress recognition

Walking practice

Moderate-to-high

. L 24.800
physical activity

5.500 | 56.900 25.597 | 6.989

11.800
5.800
37.700

28.800
24.800
70.600

20.100
14.100
53.800

20.313
14.123
54.070

2.985
2.968
5.510

Current smoking

High-risk drinking

Skipping breakfast

Low-sodium diet
preference

23.500 | 62.400 | 41.800 | 41.294 | 6.016

Hypertension
prevalence

14.900 | 27.400 | 19.400 | 19.536 | 2.298

5.000
24.300

11.800
44.800

8.100
34.600

8.097
34.548

1.318
3.800

Diabetes prevalence

Obesity prevalence
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Fig. 1. Regional distribution of dementia prevalence

Moran’s index : 0.370509 Critical Value
(z-score)
<258
4258196
-1.96--165
165165
165-1.96
1.96-258
>258

Significance Level
(pvalue)

0.01

0.05

0.10

Z-score : 27.636009
P-value : 0.000000
010
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Significant

Random
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Fig. 2. Spatial Autocorrelation Analysis on dementia
prevalence
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Table 3. Hot spot areas of dementia prevalence

Classification Region name

IChung-nam Boryeong-si, Buyeo-gun,
Seocheon-gun,

Cheongyang-gun, Hongseong-gun,

eon-buk Jeongeup-si, Namwon-si, Jinan-gun,
Muju-gun, Jangsu-gun, Imsil-gun,
Sunchang-gun, Buan-gun,

eon-nam Mokpo-si, Yeosu-si, Suncheon-si,
Gwangyang-si, Gokseong-gun, Gurye-gun,
Goheung-gun, Boseong-gun, Jangheung-gun,
Gangjin-gun , Wando-gun, Jindo-gun,
Gyeong-buk Andong-si, Sangju-si,
|Yeongyang-gun,

Gyeong-nam Sacheon-si, Hadong-gun,
Sancheong-gun, Hamyang-gun, Geochang-gun,

99%
confidence

R N

666

Hapcheon-gun,
Jeju Seogwipo-si
IChung-buk Yeongdong-gun,
IChung-nam Seosan-si, Yesan-gun, Taean-gun,
Jeon-buk Jeonju-si, Gunsan-si, Iksan-si,
95% Gimje-si,
confidence/Wanju-gun, Gochang-gun,
level eon-nam Yeongam-gun, Sinan-gun,
Gyeong-buk Gimcheon-si, Mungyeong-si,
\Yeongdeok-gun, Uljin-gun,
IGyeong-nam Jinju-si, Uiryeong-gun
90%  |Chung-nam Gongju-si,
confidence|Gyeong-buk Yecheon-gun, Bonghwa-gun,
level |Gyeong-nam Changnyeong-gun
ISeoul Jongno-gu, Jung-gu, Yongsan-gu,
Seodaemun-gu,
90% R AN, . .
confidenceGYeonggl Yongin-si, Gimpo-si, Hwaseong-si,
level |Yangpyeong-gun,
Daegu Dong-gu, Seo-gu, Buk-gu, Dalseo-gu,
IDalseong-gun
Seoul Seongdong-gu, Seongbuk-gu,
Gangbuk-gu, Dobong-gu, Nowon-gu, Mapo-gu,
Gangnam-gu,
95%
confidence Incheon ]ung*gu‘, Dong-gu, Yeonsu-gu,
level Namdong-gu, Michuhol-gu,
IGyeonggi Ansan-si, Goyang-si, Siheung-si,
Gunpo-si, Uiwang-si,
Daegu Jung-gu, Nam-gu, Suseong-gu
Seoul Gwangjin-gu, Dongdaemun-gu,
Cold Jungnang-gu, Yangcheon-gu, Gangseo-gu,
spot Guro-gu, Geumcheon-gu, Yeongdeungpo-gu,
IDongjak-gu, Gwanak-gu, Seocho-gu,
Songpa-gu, Gangdong-gu,
Incheon Bupyeong-gu, Gyeyang-gu, Seo-gu,
IGyeonggi Seongnam-si, Uijeongbu-si,
lAnyang-si, Bucheon-si, Gwangmyeong-si,
99% Gwacheon-si, Guri-si, Hanam-si, Gwangju-si,
confidenceBusan Jung-gu, Seo-gu, Dong-gu, Yeongdo-gu,
level  [Busanjin-gu, Dongnae-gu, Nam-gu, Buk-gu,
Haeundae-gu,
Saha-gu, Geumjeong-gu, Gangseo-gu,
IYeonje-gu,
Suyeong-gu, Sasang-gu, Gijang-gun,
Ulsan Jung-gu, Nam-gu, Dong-gu, Buk-gu,
[Ulju-gun,
Gyeong-buk Gyeongju-si
Gyeong-nam Gimhae-si, Geoje-si, Yangsan-si

Table 4. Risk factors affecting dementia prevalence

(GWR)
Regression coefficient
Variables
Average | Median | Min Max
Intercept 13.349 | 13.358 | 11.224 | 13.840
Walking practice -0.063 | -0.063 | -0.068 | -0.043
Lowssodium diet | 4 545 | 0,043 | -0.055 | -0.017
preference
Hypertension prevalence| 0.028 0.018 0.004 0.075
Obesity prevalence 0.036 0.033 0.025 0.054
Regional coefficient 0.478 | 0.474 | 0.286 | 0.558
R-square / Adj R-aquare 0.474 / 0.443
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