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Disease mapping and spatial disease clustering

—Toward an appropriate interpretation and use of disease indices—

Toshiro TanGo

Mapping incidence and mortality from diseases such as cancer usually display relative rates in
each region, as measured by a standardized mortality ratio, or age-sex adjusted mortality rate.
Neither of these approaches is fully satisfactory in that they are heavily influenced by the heter-
ogeneity of population size and also it cannot be used for the detection of discase clusters.

This paper reviews recent developments of statistical methods and models for disease mapping
and the detection of spatial disease clustering and illustrate some methods proposed by the author

with several real examples.

Key words : Empirical Bayes, Bayesian hierarchical model, Global test for clustering, Focused test

for clustering, Monte Carle Markov Chain
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5, 6, TRaTHT 5. StE2 N plEiOE/IMEEZ Z =
T R*ELLI. FNFOANEEA LT 5,

Step 11, EEENBENANERIC L 228+ 5
il plEx

P _Hil Qa>Qr+1
it M1

]

TEHET 5.
L L, ARLEREYES LALEGIZIE, 77279
s LT (&) BbhbEil

UdA)= 3 (%) (das = 0 (s~ e}/ d 2,
F72id,

4%%ﬂme%%kMﬁm%5$ “
DEAMUT AT, KRE CRUBEN T 5 Z LIS N
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&0, BRRORLOT—FICHEALTAL). Win
dows b T#igtY 7 F S-PLUS # A1 L THEHr L 7o &5 5%
HH 4 cmd. EEoAaM o FoRARET & 2R
BAEREE Th b2, FEEOENIC —ODRARI AT
Vi EORIExBEALLTeT A pETHY, A
DEDRAD & 512 PESBAMER & > T b, DED,
77 A5 = H BB TRLL T30 Tl % <,
BFS R Be g T B ETREE B REE L T B, K Fic &30
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I TWE, Ric L 2REZ N2 pBEIE Pan=
0.006THY, BECHELEMEYR LG A9,
RN &M (region ID #% x W) HFLHE (%) 2FRT
AHBITH BD, regionID=1 (FEITi) ¥ b+ > 7T,
iz region D=2 (BF™) L2 VMR TS, =
DFERIZB 2R TEY TH D, 3 (b)) Empirical
Bayes #ENFER & —BL T 5,
6.2 Focused test
A B DS P ARSI L T A BRIERO S AT
HrEL LS. TEE, ZofdgoFiliomREfitsd
BT e A ROER AT
Cei=w Aur—p) {4
TEHETESH (Tango, 1995). Z ZiZ
We=1 . th;kt:(}(k, hzl, 2, ey K)

THH, b L, ARSI/ EIEEIC SEL T 5561003
FRENOHM T we=1LTHIT L, BEEHASTT

Crz Cr:y

z= \fVar(CF;A) = ‘/th&VAAW o~ N(O, 1) {45
Y h. LEataT, ABY 9r FMoREE TEMED

Mg o piEASRE TEHE T2 5 (Tango, 1999b).

PF:mm:mAil’lPI'{CF:A>CF:A ‘ Hu, /1} (45)

22T, HEOREN AT & Y b9, Focused test @

fahm - EiEAA (B)

.08
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IS : Copyright ATAT.
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> win. graph © o
> source (" /bayes/tan. sp”)
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Appendix. Empirical Bayes SMR o Fortran 7w 7% 4

Fortran Subroutine Program of
Empirical Bayes Estimation
Maximum Likelihood Estimator for Poisson-Gawma Model
< Input >
NK: Number of regions
P : Expected number of deaths
D : Observed number of deaths
ALP: initial value of aipha (ex. moment estimate)
BET: initial value of beta (ex. moment estimate}
< output >
ALP: estimated value of alpha
BET: estimated value of heta
ES : Empirical Bayes estimates of SME or O/E ratio
LM : =0 (converged}, =1 { Not converged)
In the case of non-convergence, initial values of
ALP and BET are returned

lli el oo el e e N N o NP AT S N o v I o W e

SUBROUTINE COMP(NK. P, D, ALF, BET, LM}
DIMENSION P (200}, D{200}
LM=0
ALPO=ALP
BETO=EET
EFS=0. 0001
LMAX=30
=0
308 1=11+1
IF(I1 .GT. LMAX)THEN
LM=1
ALP=ALFQ
BET=BET0
RETURN
ENDIF
F1=0
F2=0
Fl1=0
Fli=0
F2i=0
DO 300 I=1, NK
WN=13 (1)~1

o
=~

D0 310 M=0, NN
KM=
§=5+1/ (BET+XM}
T=T+1/ (BET+XM) #%2

310 CONTINUE
F1=F14BET/ALP - (BET+D(1})/(ALP+P(I})
F2=FZ+ALOG(ALP/ (ALP+P(I))) + &
F11=F11-BET/ALF/ALP + (BET+D(1))/
F12=F12+1/ALP-1/ (ALP+P(1}}
F22=F22-T

300 CONTINUE
DEL=F11%F22-F124F 12
ALP2=ALP-(F1%F22-F24F12) /DRI
BET2=BET—(F24R11-F14F12) /DEL
DA=ABS ((ALP2-ALP) /ALP2)
1B=ABS { (BET2—BET) /BET2)
IF((DA .LE. EPS} .AND, (DB .LE. EPS)}GOTO 330
ALP=4LP2
RET=RBETZ
GOTO 303

330 ALP=ALPZ
BRT<BETZ
RETURH
END

(ALP+P (1)) #%7

HARn R FEHi T
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TENEBAE AT R L s D s R mEL
7z, ZZTIERBA L fede o 7240, Global test TR H ik
0’)~"DL Kulldorff (1995, 1997) e>Fididdh 5, )i

b R A E W b5 cluster (most  likely
d%wﬂ eS¢ B TH L, Tango O oy Halw T
& (Tango and Kulldorff, 1998) 1ie» cluster OMgidiAn—
’)7? D0, ANy o (rural area) T30 L T

ARz RN IohE . Windows 95 - TRERIT A Y 7 b
(Kulldorff 1996) Hffd o AFRETH 5. Tango DN
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FURETHIUL, L0l RO RO R D]
HETH 5.

oltly, computer B OMENC L 0, BT, com-
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2350 { Bayesian hierachical model %t & & i Fl 578555
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