Journal of Korea Spatial Information Society Vol.20, No.6 : 23-32, December 2012 ISSN 2287-9242(Print)
http://dx.doi.org/10.12672/ksis.2012.20.6.023 ISSN 2287-9250(Online)

A7) ZASR) E9} GISE o] &3 =)
3o AtR ] ¥ A

Exploring Multidimensional Public Health Data Using
Self Organizing Map and GIS

AN ] *
= H

Chul Sohn

2 o B ATolME 200594 20109744 BAY BAY #38 AYEE LT AYE o
ofElel sl AV ZATAES GISE ol§% FTH AR ENS FYstel olF deleel v i o)
®ol WAlsle] QEA BAstgn. aelm Ae) AHAAY £ES dEs WEE APE AW 71T
Fo wE5ET B gl o pelo] A PRSI BN S ATTE GG A
A9 FHoIN HER 54 7 1849 AY THoE TRE & dov, olF M W & AT
FUHORE THAE APl Uee RelFAUh EF A4TE WEFFo] & THo| ke A W]
AR AREl R ARE wolAW UY ol AS WREE] B THAA ARE] E3e B
AFqArt o A A9l AAAY 89, AARAH 89 F el W R vl FFL WAL A
91 aolo] ol A A7)l EASN, oleld B Aol T #39] ¢ 09l Ao
Jge v ARz ANHI & Uk EW 184S T F AL BUT R AZTE LHE THE
B ROl o A9 AR AA 184 TR F k9 £EAL wel FeUe g ay, w, B
st welE FAA0] AAAAH 290Y + A FAFHAT

Abstract This study applied an exploratory analysis based on Self Organizing Map and GIS to
cause specific age-standardized regional death rates data related to ten types of male cancers to
find meaning patterns in the data. Then the patterns revealed from the exploratory analysis was
evaluated to investigate possible relationship between these patterns and regional socio—economic
status represented by regional educational attainment levels of head of household. The results from
this analysis show that SI-GUN-GUs in Korea can be clustered to eighteen unique clusters in the
stand point of male cancer death rates and these clusters are also spatially clustered. Also, the
results reveal that regions with higher socio-economic status show lower level of the death rates
compared with the regions with lower socio-economic status. However, for some cancer types, the
regions with higher socio-economic status show relatively higher death rates. These patterns imply
that the prevention, detection, and treatment of male cancers might be strongly affected by regional
factors such as socio-economic status, environmental factors, and cultures and norms in Korea.
Especially, one of the eighteen clusters, which includes Gangnam-Gu and Seocho-Gu, shows lower
death rates in many of male cancer types. This implies that socio-economic status may be one

of the most influential factors for regional cancer control.
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Integration of SOM and GIS

< Identifying Clusters

+ Identifying Characteristics of Clusters

+ ldentifying Geographic Locations of Clusters
< ifyil i Variables

SOM : Self Organizing Map GIS: Geographic Information System

« \Visualizing Feature Space lic Space

« Clustering Feature Space « ldentifying Spatial Autocorrelation

Finding Hypothesis Suggesting Patterns

Figure 2. Self Organizing Map and GIS
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Table 1. Types of Male Cancers

Code Definition
Cl15 Malignant neoplasm of oesophagus
C16 Malignant neoplasm of stomach
Malignant neoplasms of colon,
C18_C21
rectum and anus
2 Malignant neoplasms of liver and
intrahepatic bile ducts
C25 Malignant Neoplasm of pancreas
Malignant neoplasms of trachea,
C33_C34
bronchus and lung
C50 Malignant neoplasm of breast
C61 Malignant neoplasm of prostate
Malignant neoplasms of other part
C70_C72
of central nervous system
C91_C9% Leukaemia
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Table 2. Statistics for Average Six Year

Cancer Death Rates

Variable | Mean |Std. Dev. Min Max
cl5 6.348171 | 2.4061 1.333333 | 19.21667
cl6 31.92209 | 5.388941 | 18.36667 | 51.78333

cl8_c21 | 16.71321 | 2.934352 | 8.516667 25.6
c22 36.85888 | 8.087556 | 22.93333 60.45
c25 9.158401 | 1.849152 | 3.233333 | 15.38333

c33_c34 | 50.73747 | 7.88741 | 30.06667 | 74.43333
c50 0.062669 | 0.135806 0 0.8
c61 5.634417 | 1.499387 | 1.783333 | 13.38333

c70_c72 | 2.688144 | 1.037978 0.35 7.683333

c91_c95 | 3.743767 | 1.22057 0 9.383333
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Table 3. Characteristics of Clusters

Cancer|
Cluster

c00_c97 | cl15 cl6 |cl8_c21| c22 c25 |e33_¢34| cB0 | cb61 |c70_c72{c91_c95|UNIV| POST

CL1 MH MH ML ML H MH MH L ML MH ML | ML | ML

CL2 MH MH | MH ML MH L MH H | ML L L ML | ML
CL3 L L ML H L L L MH | ML ML MH | MH H

CL4 H MH H H MH H MH | MH | ML H ML | ML | ML
CL5 ML H MH L ML L MH |MH| L MH L ML | ML

CL6 ML ML ML MH ML ML MH | MH | MH ML MH | MH | MH

CL7 MH MH | MH MH H MH ML |MH| H MH ML | MH | MH

CL8 MH MH | MH MH MH L H L L L MH | ML | ML

CL9 ML ML ML H MH ML ML H | MH | MH ML | MH H

CL10 ML ML ML H ML H ML |MH | ML | MH MH | MH | MH

CL11 MH H H ML MH ML H H | ML MH H L ML
CL12 H MH ML ML H MH H MH| H ML MH | ML | ML
CL13 ML MH H ML MH L ML L L H ML | ML | ML
CL14 MH MH | MH L MH H H L ML H H ML | ML
CL15 L L L ML L ML L MH | MH ML ML H H
CL16 H H H L H MH H H | ML ML MH L L
CL17 H H H ML H H H L ML H ML L L
CL18 H H H L H ML H L H L MH L ML
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Table 4. Results from Moran's I ” ez °
Ho] =& IFAME 45 73 49 FF =2
Clus Toran’s 1 Ind 7 s - ,
S T L AEES HolW(CL3e] A9 o] wre el
L2 005 066 NE QR §3o) oke] A$ AR B Aow
CL3 0.16 4,02+
CL4 0.03 0.93 LhebskTh
CL5 0.03 09
CL6 001 04
CL7 053 13.23+ Table 5. Summarized Results
CL8 0.02 0.59 W o
CL9 0.03 0.72 Cluster R H |MH|ML | L | univ | post oran's
CLI10 0.12 2.96% c97 [ Index
FEREEE R
o - o CL3[ L [ 1 [ 23 [ 4[MHA[ H | 06+
c1;14 0'01 0“27 Cl4 | H| 4 4 2 0 | ML | ML 0.03
: : CL5 [ML| 1 4 1 4 | ML | ML 0.03
CLis 08 59 CL6 [ML| 0 [ 5 510 [MH[MH]| 001
CL16 0.08 2.03% CL7 [MH]| 2 6 2 0 | MH | MH 0.53*
CL17 0.03 0.76 CL8 |[MH]| 1 5 0 4 | ML | ML 0.02
CL18 0.13 sl CL9 |[ML| 2 3 5 0O |IMH| H 0.03
CLIO ML | 2 3 5 0 | MH | MH 0.12%
CL11 |MH| 5 2 3 0 L ML 0.14x*
«:Significant at the 5 percent level of significance CLI2| H| 3 1413710 L L [ 0.14x
. , CLI3|ML| 2 2 3 3 L L 0.02
(Island regions are excluded for Moran’s I CLI4|MH| 4 [ 312 L L 0.01
Analvsis) CLI5| L 0 2 4 4 H H 0.28%*
YSIS CL16| H 5 2 2 L L 0.08*
CL17| H 6 0 3 L L 0.03
CLI8| H [ 5 1 1 3 L | ML 0.13=
5 3 PR 5 . -
ofgfdt A WA A Aol uiE #:Significant at the 5 percent level of significance
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