NVAYATVR - NJVRT TP

Volume 9, No.1 (2009)

v RRE AT
—ETHE ZBR (B EFOREHE Tl -

e

fiit

A review of oral epidemiological statistics
— Part VI : The bases of Spatial (Geographical) Epidemiology 1% follow-up review —
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ZRF#:Coeffcieint of variance(CV)

LialiEi=t: ] 1971-72 1981-'82 1991-'92 2001-'02_ kL F
1L #BHEHIC SO HEBMEIS 0995  0.763 0.643 0618 l
2 PCE: —AHfYBRERE 1.050 0.987 0.975  0.861 l

3 PC: EZHENFIAE
4 TL: AO10005t EEER %K

0.878 0.867 0.869 0.883
0.639 0.762 1.143 0.820

5 TF: B 1.173 1.139 0.982 1.177
6 FC:  #ith (ha)UT-UIEREE S 1.670 1.223 0.886 0.931
7R EFE 0.754 0.614 0.472 0.396

8 IMR :FLIRFETHE

9 BC: #R{TERFIEM{EAENSIDGDPLEE 1.023 0.597 0.513 0.365

10 AM:#hth (ha) 7= Y BE 44 H

11 TC:R RMURDGDPIZxt$ HLLEE 0.542 0.441 0.427 0.268

0.743 0.799 0.877 0.712

#E 2.070 1.385 1.096 1.091
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BERRE: R/—N, NV T 5T, T—EU BIT4T AVE IRFREY RUSUH
RUVR: | EAEARS R COVIEAEZGMISH DL TOAIEZEENRD L TETLSIEE)

H 8 : Prabir De, Buddhadeb Ghosh: Effect of infrastructure on regional income in the era of
globalization: new evidence from south Asia. Asia-Pacific Development Journal, vol 12,81-

107,2005.
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&b LI AERTIREE L TERINE,
0-1RPH DM Z & D BUEN K Z WIZERAENKE
. MEVFEBENNINZ EERT,

1:2) Gini BB DFHEIZM Lo lenz i 2 T
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Gini & o o ) N
Comparison of Economic Inequality (Gini Coefficient ) by Nation
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http Z//ocw.u-lokyo.ac.Jp/wp-coment/upIoads/Iecture-notesﬁeng/GFj 2/12shirahase_eng.pdf

9 TR X HREENASTEEEO R — 26 o [EIR L R i -
Sawako Shirahase, 2009

F4 o () # L M EERR O BIR
USRI AR, VSR HUISERERE - £ T VRN ¥ 7)) iR E

PN=1"1.-% 4k 4 i) = e
X EREAETR 8 ERRH:CV Giniff 3% Moran  Geary
D" S0 Fr7 | et WA &:C
CVIE (B&JE) |Ginifil (BRJE)
1 Am@ X 97.42 21 04773 1] ok n.s
2 A EHiEE AOF 25.08 71 0.1414 ARE Hkok
3 g EETE AOFH 23.75 9| 0.1304 9| shokok Hokok
4 HE& (WIE) ADtEmE? AOF st 46.75 6 0.2674 5 Fkk *Fk
5 BERBHEETPFR 15.93 11| 0.0870 11| n.s n.s
6 TR AD107% 10.36 13 0.0544 13 n.s n.s
;E% HUFTER n.s
7 i AB105%t 10.51 12| 0.0585 121 n.s (p=0.09)
8 ﬁ DRAELE ooz 19.75 10| 0.1079 10| ns n.s
o L MmEmMEECE Amoms|  24.67 8| 0.1312 8| n.s n.s
10 HREECE Aoioms|  68.47 41 0.3669 3] ns n.s
1 E ESR Amioms| 12688 11 0.3890 2| ns n.s
12 0 WRE" Amioms|  67.35 51 0.2399 6| n.s n.s
13 B A Amioms| 7449 3] 03333 4| ns n.s

CVEGInifR # R D BEABBI R Er (xCV, v:Gini)=  0.9295

1)Hi 8 2006 4F 15 F R R KR AT 3 (BT EHEHFR]

http:/ /www.pref.saitama.lg.ip/A01,/BP00/b1020/menul.html
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3) S=FREIF0-1ISHHLITENFEEHREMNKEL

HNOEMESHAER-FECERTHEINDI-HABEEEHCV, Gnifk A REELED. ChERBT H1=H&/N

{EZOIZHHIELT=,
5) n.s: HEZELEL *¥*: p<0.001
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% hot spot. @iZ cold spot £ Eb b @I2E
MBIEE AL (&70) HILEREDERENEH DI
Z 22T MR LA A D DU JE B A
FE AL (&) RODIZZZZTEWNHATH
bo TZTO, OIIME (outlier) vy, &
A YN T T i S AW QAR SR R SN 2
WIXTTHTR . & 2 WIZHERE ZEAMR X TTHT A 12
lihfb\éﬁﬁ*ﬁfﬁb‘ﬁﬁmﬁ“@%éo h
WIEH LF72 2l 2 K0 AL FiE e
Hot spot patterns 73 #T%" £ \» 9, global Moran' s
I & LISA#tat & OBFRIZ VDIV EERANG [
Bl izl Ttws, & (global Moran's 1) 1
ETUVBIIENHDHEN) T EERL TS, L
ML, ZOEMET TIIRIZHES 2 D3 EHED
KThbo TITEOEDTEMLERT DHLISA
WEE V) Z LIl b, NP v =NV F =5
WCHEET 21213 E LT ToMME T2 AL
iU 57,
b) LISAZ Il A > RO ANCIE)FE

A ¥ RO 20044 D ESFAET— 5 ZFH LT
593 DK [X 55 (district) (2B 5 AE)EE 5T
BN EE, NOBNER, #ifbiE, AR,

T2E) OIS RR % O MEE Ve & LISAE (
local Moran' s i) 9 7 4 & T 22 [ KL 51 s AR AT
(Hot(cold) spot patterns analysis) % H\»T47 -
720 12OHIKX 55D NIEFEETIT0H N TH
%o P101E2 D9 b AR LB TERO LISA 5341
EIRT o
c) LISAZ#r2  KREIHS: L@t o

(CIHD)

M 11 O 2% & O LISARIT OB TH 5,
DO TIZINE THH SN T h o 7zdkic
BIF D NLEEDSTHO 2 MPVHEI A v 22 2
EDORFFHG: (AOD) ¥Rk & 1B i ik oo i
(CIHD) o HRFBIR® offl% Hiy & LTAOD
tCMDmﬁﬁ&ﬂ@L@“ﬁmiﬁbﬁ%ﬁé
N7zo K&JHEY: (AOD) 7— 4 Ehi B 5E X
ROFEE LMD D D & S D e B mR T
(PM25) O#HEE#EET—% . —JCIHD 7— % &



WRESMST —$7R

= (IR BFOERE

01—

#5 LISAICL Ky ARy b - Xy =007

1.hot spots(Ry b RRwk)
TI7
LISAR #rhT3 ) —fEMNE

Ex)7
LISAZ#rhT3") —{EAIE
3. outliers ( 4+ hL{E)
LISAZ AT —ELE

high-high: BEICEFEN-EE

2.cold spots (I— /LR RARwk)

a) high-low {EfEICEFENI-FET) 7

b) low-high: B{BICEFEN-EET) T
4. no significant (BE&Z7%4L)

low-low : {EfEICBEENI-{E

Global
Moran’s
1=0.7495

et
*" M hot spots
[ cold spots

Bl 7—sxi

10 LISAZ#T 1 -

spatial outliers (st h i)

Global
Moran’s
1=0.2205

4 FIiZBiF 5 A8

Hidl S, Oliveau : Spatial correlation and demography. Exploring India’ s demographic patterns, 2004.
http://iussp2005.princeton.edu/download.aspx ?submissionld=51529

2003 — 2004 - DFEEL 2306 D H 7 v T A4 1T BV
T AT & 4 TRE#EL L 72 SMR  (standardized
mortality rate) 2S¥EIEE L CTHW Sz, M 11
13 2% % ® Moran' s I i XI"TdH %, Moran' s I
fEIX 02673 CHEIEIZAH R (p<0001THH. K
TH2SE 3 2 BEIE T AOD T SMR 2% < 43
L. — K AOD T SMR A # (1 v F—10
ROWBEFAFE) Tho720 T3 THE (outlier)
T 4 highlow =) 7 2% BLEE & AL, £ 72
low-high =) 7 2SE a6 & JLFEEBIC 2 L& NAFAE
LTW5, ZOBNIENHALDOITERO LR & T
DI TIIBRTE A D 2 Brbaih e & fhe & DO BIfR % %
W95 ETHNaFREEZ S,

d) LISAZHBI3  ANEABMmE GER)

B 12135 £ IR0 80 X i Bl AF o0 A H 2RI Nz
D LISA GG R 2 R0 KR L7zl E k|2
ey FARY by I—=)V ARy PBLOE
FTAIUEDIXTIHF 2 7R L T b,

e) LISA 7AW OA H: % i 5 414

BAZED 5 154F- 72 o 72 LISA 5 #T i RS 15 D%
SRR AV i A Ml R P AVASY/N S S FaQ
Hbo L L INE TOEEN, Batnyz iz
EHEZ BB 5 2 L3 E T TEBIT
BEBR 72 o 7RO EMN LT 20T TH L0 58
TR MR DR A FESE L, FATED S
MW 2 1O SEEOEENE EUEHE) H50»



NVRHATIVR - ANJURT P Volume 9, No.1 (2009)

ADD (et} v, SR iright)
] Wet Sigrifieant
[

B LoLow

Low-High

High-Low

7 High-High

global Moran's | = 0.2673 (p = 0.001)

High-High: & X&5% -5
Low-Low : {EX& ;5% —1K]
High-Low : B X%;5% — K]
Low-High : EXK 5L — =1

SR Mt DRE
SRR Mt DRR
S E MRS
S EmDE RS

11 LISAZ#T 12 — NI R E V7R ENS B 2 kR g L 8T R R R & o B
Hi4 © Hu Z, K Rao KR: Particulate air pollution and chronic ischemic heart disease in the eastern United States: a county
level ecological study using satellite aerosol data. Environ Health 8 @ 26-35, 2009.

cold spot:low-low

BECEEN-E outlier(5+h.{E): low - high

{ED X BT AT BEICEENE
EDXTETHT [ Je121-0za0)
(-0.29,0.67] [49]

B 2452393

hot spot: high-high

BEZEEN-S
EDXMHETH
X112 LISAZ#HT 13— ANDHEZASENE (A -
7E£) hot spots & cold spots (£33 4 Local Moran#%a1#& © LIZIEAE & 7 V) FERE D A/NEIFRA S hot pots. cold spots &
HET Do — 7, W TFIEIZAME 25,



WRESHST —$7%R B

I RFROTARN, QFERAY, OEGME (5
). @2 (B2t . OXRARETL. Zhb
ETOFRMF IO OFMIHYUT 256
T IR WEMEHZ KIEED K L 72004
WKL T T — % & AT T & 72558 O LISA AT
(3D THR 2 M E RS 2 TH S 9o

BbHIIZ
[RHEFEN] 2 ) — XOETHE LTHizk
LG —<ThAZeM (HFR) 5, KR HINER
RO R & RFEWIRE LB L7z 2 TH
B (15 2L oS omE - % F50 & v O L
Too HUISEEREMEORIEIE 22 70 O WEHE 7 M L
LR R AR SR DTH Y, FD2d
—HD/ Y 3 2 TEHEHREAHLEE L 22 o 725888 C
Hbo COFEKRTHMENHTY 7 bo—BALIZIZE
PEE VRS A E b D, LA L, —EH
DEHICA—IN—T YV a2a—FTLAIIETE,
WEW X Rk T -~ (BRIE "R T
RN LS LOELEY I 2L — 3 V) 13k
LTl 7 b ofitsd 2V Ids sz v
AT A DOFI T REZ K F 72 (I SERTEE O 7E A%
BUIRE L T LRI T E v b)) fi#EDS
BEWZ 2 o TV ABINZWE b L, EWVEE6H
THAL72fET Ry BiERTA Y 7 - Maxima, &
B O FWERFRMEDOZEMKET 7)) -V 7 b
SDAMD & 91229 LizEER A v 5 —F 2 aFu
BT CRBE L 72V 7 N ORI RE 2 BRI 2
NOD& b, Skt HAL LFEEDSE %25 A
Y F =%y NEREET CRAEMEAREER IS B L7
AT ED 1 oD 2 D2RREFTH D, 2D
NWEAEMCHAHS B L CREHEL CIEsE
WTH 5%,

W AR A ET B 12H 72 ) FERET TRE
W2 P2 T2 EHEAT R X ORI TH B
Ay, FEREE., SILNERME, 58 .
PHREETIT . A A RIEL DB TRAH L
EFES, SHICHELRIE W W
RHEERZE SRR Z I Lo LT 55

(IB) BFOEW XD -

HOK A EHB L BT 3. Fo2=H
S8V 7 N SDAM % BIgsH ik L w272
WTW LI RFIFEH L E 9

88 Web-site (2010/2/7 3R7E)

Web01) RO+t > M7 v 7+ RAM
http://cwoweb2.bainejp/jgb11101/files/cart/cart.
html (20094F12A1H7 7 £ A)

Web02) LB EE TR
http://www.prefsaitama.lgjp/A01/BP00/b1020/
menulhtmlV®) (20094E12H1H 7 7t A)

Web03) ¥ =4REKIC & B REFMATEE D - 26 7
[l AT M —
http://ocw.u-tokyo.ac.jp/wp-content/uploads/lec-
ture-notes_eng/GF_12/12shirahase_eng.pdf
(20104F1H107 7 £ R)

Web04) 22 7"— % 53~ » [SDAM] Z—H# A F
http://giswin.geo.tsukuba.acjp/teacher/murayama/
sdam/doc/SDA_userguidepdf (20094F 128 1H
77 RA)

Web05) /A AJH 31 2 N AT DN D HIS LR
http.//www.csiss.org/aboutus/presentations/files/
anselin_aaapdf (20094E10H10H 7 7 £ R)

Web-06) Moran' s I#iitHE & Geary s Cital®=DEE
http://www.css.cornell.edu/courses/620/lec-
ture9ppt (200944 H10H 7 27 & )

Web07) 4 » Fo ANERELISA 54T
Oliveau : Spatial correlation and demography.
Exploring India’ s demographic patterns, 2004.
http://iussp2005.princeton.edu/download.aspx?sub
missionld=51529 (2009410 H1H 7 7 £ A)

X
D) WD i sRbESSRAE -S4 (ML
F) 5#F O 6% — . Health Science and Health Care,
No 1 vol 6 : 5367, 2006.
2) WEIT MR peRRESAFET S5k MM (ML v
F) GHro#sE 202, Health Science and Health
Care, No 1 vol 8 @ 19-33, 2008.
3) WELD fAL SRRHESAHGRT - 6T fEm (FLv
F) GHro#sE 203, Health Science and Health



NVAYATVR - NJVRT P

Care, No 1 vol 8 : 19-33, 2008.

4) Prabir De, Buddhadeb Ghosh: Effect of infrastruc-
ture on regional income in the era of globalization: new
evidence from south Asia. Asia-Pa c ific Development
Journal, vol 12, 81-107, 2005.

5) Ml PERR&E B = a7 b, HILE SHR6H,
2000, 27H

6) John MLast#i, MAA#LIE S EAR : defise, (W)
HARLN R A 2, 55 1, 1987, 56 H.

7) VR, hAES, ORI CIECR AL
NS RT 7 - %Rt —TF VANV ATTE—
va vy - Partd 20 EFFE LA, BEREERRR, 5
1hR, 2009, 185-189H.

8) Fosgate GT, Carpenter TE, Chomel BB et al: Time-
Space Clustering of Human Brucellosis, California,
1973-1992. Emerg Infect Dis 8 : 672-678, 2002.

9) INHSCH - RN % G & LTSI Al
DOHPRRRIA R E G, IR AR RE 17 © 21-28, 1967.

10) VRHIEH, WH 7 AFHFK—1E DR A TN,
BRI, B0, S 1M, 1962, 27-35H.

1) R |l KEEE RHAFEA 0 3kl sifh
FERS AR O WS RIUEAT. AU IS A 7 B A
HEROHER. MkEEAESRE 36 © 609614, 1986.

12) RHAF, Rl W, IREEEEA 3kl sk
A AR DORERYIENT. 2. HERFIRFNCA7z— A
PIEREEOHERS. DRSS 37 1 5762, 1987.

13) G, Rl W, RHEATF  3ilE kRS
AR O WERTIENT. 3. 3R BRL PR HE O Hb sk
e LA R O B M. TR AR RS 39 ¢
264-273, 1989.

14) wtGSCE, Al |, BHEATEA 0 3mEsFHE
HEL AR O W AT N, 4. 35 E R HE O
RPN AL E S B) o B EE. e A &5 58
40 @ 216223, 1990.

15) #HH #, - FHl A3 BN A X
HESEME 2 72T RTAT B 3 e O AR E SR O HhIs I
BB X O HBHR A L o BE . A ARk
54 1 566-576, 2005.

16) Aida J, Ando Y, Aoyama H et al: An ecological
study on the association of public dental health activi-
ties and sociodemogaphic characteristics with caries
prevalence in Japanese 3-year-old children. Caries Res
40 © 466-472, 2006.

Volume 9, No.1 (2009)

17) Aida J, Ando Y, Oosaka M et al: Contributions of
social context to inequality in dental caries: a multilevel
analysis of Japanese 3-year-old children. Community
Dent Oral Epidemiol 36 : 149-156, 2008.

18) #HH #, HFHE ¥ ZHEHE— 32 REHEEOH
=M. ] NatlInstPublic Health 57 © 9398, 2008.
19) W M RSREERE, e S  AEEREAT I3
i JE dmift $5 54 25 4F [ (1981-2006) D I R 51 224k o Hb

SRR, TP ASEE PP 2Pe-PP?, 2010,

20) “PHFER, DAL ILAREEA S R IX T A
3N o> 25411 (1981-2006 1) DAL Hils 4
T, DIEfTARE P70 222277, 2010.

21) AFHE @ D RO, dbilEE R, AL
%, 25 1R, 2008, 247-265F

22) Crawley MJ: Statistics An introduction using R. John
Wiley & Sons, Ltd, West Sussex, England, 6th ed., 2009,
pp. 103-154.

23) Crawley MJ %, B7HGAKHE, 2B fat
o REMAVZAME, LR, R R, 2008,
111-166 .

24) FhE], BRI BT -8 G~ v v
(SDAM) #ifH L7zitmh ot 528, AL
HFFRIZE30 ¢ 99-112, 2006.

25) Stephen P. Kaluzny, Silvia C. Vega, Tamre P. Car-
doso, et al: S+ SPATIAL STATS - User s Manual for
Windows and UNIX, Insightful Corporation, Seattle,
1998, pp. 124-127.

26) Walter SD : The analysis of regional patterns in
health data. II. The power to detect environmental
effects. Am ] Epidemiol 1 36 @ 742-759, 1992.

27) Walter SD: Assessing spatial patterns in disease
rates. Stat Med 19-20 @ 1885-1894, 1993.

28) MV SFERELL C FRAROHINELE Fite WIS~ L DT
Ju—F, H45ERE, R, BRI, 2004, 11-8, 75
=t

.

29) Byron Moldofsky, Justin Ngan, Angela Colantonio:
GIS and Cartography at the University of Toronto
Technical Paper Series -Paper No.3, Tronto Univ.,
Toronto,1st ed.2008, pp.25-25.

30) Hu Z K Rao KR: Particulate air pollution and chron-
ic ischemic heart disease in the eastern United States:
a county level ecological study using satellite aerosol
data. Environ Health 8 : 26-35, 2009.



WEESHET —$78% B CB) BFOER YD1 -

A review of oral epidemiological statistics

— Part VI : The bases of Spatial (Geographical) Epidemiology 1t follow-up review —

Toru Takiguchi
(Fukai Institute of Health Science)

Key words : Spatial (Geographical) epidemiology, Regional clustering, Regional disparity, Moran' s I, local
indicator of spatial association (LISA)

Abstract: In this review the significance and usefulness of three indicators (global Moran s I, global
Geary s C and LISA: local indicator of spatial association) which are the statistical tools to verify and access
regional clustering in terms of geographical epidemiology.

Contents of this review:

(1) Significance and advantages of analyses of regional clustering

(2) Soft wares for calculation of regional clustering

(3) Indicators for spatial autocorrelation (Moran' s I and Geary s C)

(4) How to separate usage of indicators for regional disparity using coefficient of variance (CV) or Gini

coefficient and indicators of regional clustering

(5) Usage and availability of LISA
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