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USE OF A MATHEMATICAL MODEL FOR EVALUATION OF TUBERCULOSIS
CASE-FINDING WITH MASS MINIATURE RADIOGRAPHY

Toru MORI*

(Received for publication January 8, 1982)

The purpose of the study is to quantify the direct effect of the MMR under the present
Japanese medical service. A mathematical model was built which can generate the number of
deaths among tuberculosis patient’s cohort under situations with different degrees of case-finding
service, and the number of relapses and progressions from cases of less severe type to more deve-
loped one. The model is of deterministic type and consists of six states of tuberculosis popula-
tion each combined with parameters. The effect of the MMR computed with the model was then
compared with the risk of cancer deaths due to radiophotographic radiations and with costs in-
volved in the MMR procedure and treatment of the detected cases. It was found that the benefit
of the MMR in terms of the lives saved (man-years) was rather small especially for young adults
which is almost counter-balanced by the risk. Also it was remarkable that the present day MMR
detects and leads to the treatment more cases of both infectious and non-infectious types than
those which would be expected if all the MMR-examinees were only left to the routine clinical
practice without MMR-service. The level of the routine clinical service is very influential on
the above risk/benefit balance. It was also shown by calculation that the chances of infection under
the situation without any MMR would not increase so much. The MMR made discriminately
for general population especially for younger generations should be abolished and appropriate

alternative control measures should be introduced and be strengthened.
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Fig. 1. Scheme of analysis.
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Fig.2. Structure of the model.
Table 1. Parameter Values for the model.
Parameter Value
Death rate

Under no treatment
infectious cases
non-infectious cases

Under treatment

<50 yrs: 0.15
<50 yrs : 0.02

>50 yrs : 0.3
>50 yrs: 0.06

infectious cases <60 yrs & :5xp @ 10xp
>60 yrs & :2xp @ 3xp
non-infectious cases S pxl.5: Q@ px2.5
Others
px1.2
Progression under no treatment
Non-inf. to inf. 0.3

Treated inactive to inf.
Treated inactive to non-inf.
Non-treated inactive to inf,

Non-treated inactive to non-inf.

<50 yrs : 0.003
<50 yrs : 0.006
<50 yrs : 0.01

<50 yrs: 0.015

>50 yrs : 0.09
>50 yrs: 0.018
>50 yrs : 0.03
>50 yrs : 0.045

Inactivation
Under no treatment
inf. to non-inf.
non-inf, to inactive
Under treatment
inf, to non-inf.

non-inf, to inactive

0.3
0.3

0.9
0.9 (by definition)

Note : References are omitted.

p : age-sex-specific death rate for general population.
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Table 2. Saving and Loss of Life due to MMR

(I)Lives saved in| (II) Lives extended . IV) Lives extend- .
persons per 100,000 | in person-years per (Ir) Lives saved (ed) in person— (V)Lives lost
cases at the start one case at the start |, 11 PCErsons per years per 100,000 1 person-—
100,000 examinees . Y years per
Age |Sex £ MMR examinees O 100. 000
High CF | Low CF | High CF | Low CF ° MMR .
examinees
Inf Non Inf iNon Inf | Non | Inf | Non|High CF | Low CF |High CF | Low CGF of MMR
15—19 | M 2,666 8466 2621 956/ 1.55 0.48 3.62 1.09 0.105 0. 243 6.0 13.7 10.0
F 2,687 882(6 3222,030 1.56 0.50 3.65 1.13 0. 129 0.299 7.3 16. 8' 14. 4
20—99 | M [2,577 8236, 073]1 912 1.25/ 0.39 2.93 0.88 0.182 0. 425 8.6 19.9 8.0
F 2,610 864‘6 1551,991 1.26/ 0.40 2.97 0.92 0. 150i 0. 348 7.1 16. 4 12.1
30—39 | M 2,435 7805, 7551,814 0.95 0.29 2.24 0.67 0. 300 0. 703 11.6 26.5 5.0
F 12,533 8505, 982‘1 ,959 0.99 0.32 2.32 0.72 0.158 0. 367 6.0 13.7 8.3
40—da9 | M 0.72| 0.28 1.69 0.67 0.926 1. 541 16.9 40.3 3.0
F 2 7611 365‘6 490‘3 230 0.79 0.34 1.84 0. 80  0.311 0.374 8.0 18.6 4.4
50—59 | M 12, 6551 5496, 2543, 316 0.60, 0.32 1.40 O. 66§ 1.419 3,137, 30.4 65.3 1.0
F % 4483 0. 70‘ 0.42 1.63 0.86 0.749 1. 602\ 15.0 31.1 1.9
60+ M l 289 5313 0441,214 0.27 0. 07 0.63 0.17 0.572 1. 326 9.7 22.3 <0.2
F |1,9921, 1244 707‘2 379 0.34 0.16 0.80, 0.32 0.343  0.739 5.0, 10. 3 <0.4

Inf : Infectious, Non : Non infectious
High/low CF : High/low coverage of case-finding in routine clinical service.
N.B.Figures are rounded after computations.
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Table 3. Benefit of MMR in the Prevention of Further Development and Relapse(Male)

A (I) Cases occurring during 15 (IL) Cases to be treated including (]E[r?e ;tEngeS: ’
years out of 100 initial cases initial cases out of 100 initial cases amongl
O] MMR-~
) MMR | High CF | Low CF | MMR High CF | Low CF | orjesr
@ (3) Non Inf | Non Inf | Non Inf| Non Inf Non  Inf Non  Inf Fé‘gh Lé)l‘;"
2 yrs Inf | 46 4.2/12.1 5.0/18.0 6.5 4.6 104.2 9.7 840 10.8 63.9| 0.20| 1.19
o .
o |%|Non| o2 8516 154146 248/109.2 85 669 9.2 458 9.9 83 123
g 65 Inf | 8.4 7.4/16.8 8.3/23.2 9.9| 8.4 107.4| 13.4 86.7| 13.9  65.9| 0.85| 4.51
@ Non (16.9 14.7/20.1 21.2|23.8 29.7|116.9 14.7| 72.1 12.7| 49.5 11.9]28. 35| 42. 04
'% yrs Inf 7.6 0.7/13.4 2.3 + 5.2 —20.3/+ 6.2 —40.3
L ©
§§ 35| Non 2.4 6.9 54 16.3 —42.2 + 0.8/—63.4 + L5
-
= Inf 8.4 1.0/14.7 2.5 + 50 —20.7 — 55 —41.5
A gl 65
) Non 3.2 6.4| 6.9 15.0 —44.8 — 2.0/—67.4 — 2.9
fa e

(1) Condition of case-findings, (2) Type of disease at start, (3) Type of disease occurring during observation or to be treated,

(4) Age of patient-cohort at the start

Inf : Infectious, Non : Non-infectious

* per 100,000 examines

N.B. Figures are all rounded affer computations.

Table 4. Yields of MMR

No. of cases detected
Age Sex per 100,000 examinees
(Yrs) Infectious Non-infectious
1519 | s o1
wn | ¥ 3|l
v Y8R
- |} 21 185
- | g 51 o4
we | ¥ 99| g

(Estimates for 1978)

(i) #a R

E2WMIMTIRRBZIREIOT AN D D, BB X 5
W, B LORBERANFER YR, BEIhcRA
RHPEM E & LICERINCIIZ Ui\ Te®, SERRR
BRI BRORE S OB LOTHATH 228, —
TR ZIRITEEE L D VBEETRELS Y,
EEHEDNMI LI B TIHIRE L,

(iil) WRREROHH ,

73 O, 2 10754 D ic> X 45 15 4R
CAIADBELL LR OBRY — € ATIC s hhic
LD LESCHERBEIND L bR, Th
BOIZE B R~ E R, 5B TFOEE, 105 A

DEBREN LIRS D BEITEK 4 2SS 6.0, I
RYeE19.7, THEESI BN,
RGP ETR IR0 = —20. 25X 6.0+5, 15X 19, 7
—20.0
IO TEHEEIOT Y Y OBEEFL0.2 ALl b, Bl
EDWLRRBEOMR T, Bk - IR THh
oW T HIBFHER IR SRT, = OBRBRL
BE T, FIBWERYY— AT TLED S5,
@ RYFBHCRT LR
ZREIHRIFIE LT, RBZHE O D DR
BEFEOWBND, LTI X 5BRETH OBRIUT
DX SCFE IR,
W X 2 RBYRFB B S=1£1+N-fy
I, N: BifT2ic X v BREIh 2 e D, 3k
e (N) BAEBG
fi, Iyt MBI X O F&h 572 OB O REGEE
FAR CehThRgetk, RS 100 A
nHOR, EIWIBLEL bR TW3),
LN 3BSERECHELR TV, 35mBT, &
R — € ATFTlx I=20,N=75 75,
S=20x0.7/100+75x7.6/100=>5.8( A)
LI BRS, THULZ DI O FEE T ORI Yy B
159 AD 3.7 2 WM 5, EWEERY— £ ATIX6.6
%&I8D, TDIT LT OBDKBILFE Ui b DRES

DT A BAE DRI F 2 s 4~ T G RIETH L

TW5, EMRLS %, BREC OV THRTH kDK
FLitD,



19824 2 R4

Iv. % £

@ AREAEESST S EFADEH

AREERROFEC 1T 5 £ 7 DIGATEE T
FTEINARST bbb X5/, BATLHZIEE
Be EBAWP, BIS (BAA)®, B (FEMN
AN, EBIND (WK%, 234, TBERESOMZ D),
R (BRA)PEOEENREIN T D, B
BTlx, Waaler o BRI —HE OB (EEITONF
BT BXRGFEOFFME ThETr) V- 2L TD
Piot26), Lynn??, Feldstein?® B35 b, Fi HAERT
ILHFAR, BEDS O AT 245H (Waaler £FAD5
}EH)ZQ)—-SD’ i;& 5—“/1, (szsa)’ ;ﬁu)’ 77 jj" = AR ~/35)
LOIEIMIGE), XbIC X Y B bDE LT
T2 O EEEMHFEELHF 5 2 &N TE B,

EFNDOBHAOSEOI IR S X 5 IR, 1
SERVAM, BOREHED 5 WIXEBRBRES L AR h b,
AFED & 51 5 FHROFEOF A 1778 5 1ed DI
EF LW IHEILEFARRERBRST, 5 WIiksiuch
WEHETI S5 2HOIKBZETH A 5, LrLZh
WBHE LR AMEORIBEIXE 5 £ Th7r <, EbiC
Z DDITIE T ) KBRS LR L I 0%, 155
NI DM 2« DRIADEHEMEEZIUE, DX
T HERETERECZ L, L bSO 5E Tll,
WSRO DERE L b—EDRHREEDO b L TET LD
JGRETE D OEEME O TRV 5 EE2 b,
T LAFE LWHEEWD S L LT 5,

@ =FrOZLE:

T BT b RICBEEE F L, SR L BEROR
SBEWIRE 5 ABITHO L LICRERCEET 5
DT, PlziE Waaler D% 71 O—H 3 OILKE & &
T b TE LS, =AML, B, JERRf0RE
ERCK T B4 DRI DIBIO YR, M - FIREL
e, Bedy, ERIIE, ER - BT X 5 TR E
ERERELHCTEEHTLZ N TE 5, bbHA
‘Waaler 520 D5 L 5 MBS T LB EOHRATHE
ML) PRI, = FAMCiEE OBMHLD T YL 5O
HE R BAOCHIIT 545 2 — 5 ~(HOTL L <
Mbh sz ticiesd, TOFHFFERED o THEMRD
# % OR—F (NRMEFFABOT SRR %) 135
5L0D, HBEOBETINE TIEAERDLIICIERE,
JREE L OB LY, fEbhice T L DIEyi
oW TUIEMREIREC Dzl wEBbh i, &5
T A= & —{EIC DN T O PR D FLBEIEE Uiy,
WD BHURERBR AR T, BORDDHEDH I~
Y S L, ZDEF AT, BHYRCKTS TR
Yl BE OB S A DIETR] DI, Exbhb
HENTDOE AT £~ 2 ~([HOHII~NOFEI NI,

53

LREDOFECROME L FinghR GETHR, KafEmA -
FH) LNFHAIBIRCH D & EAVRENR T D, o
12 DfEIE, F &L TERALERRED I DD
FARRDEZEL b LIC L TEDBR T 505, TDEHLD
FHRTHABA TS L5, BRe & LM ELienE
MW23H 50T, Ple LISGHITIARTY, kbZEYn
2R ZTHW XD /NS5 RIS D THR
7B LITELITL W,

ADNBER L LTOBRY — € AK#ELFESE (CF) o
BEIRE K20 X5 CF [HEOE TRt
0% EBL D (B—E) L, HHTHBEHMLTL5,
WRRIEND Z DOFIRE, T TR MEEC LT
VLR B S BRI — € AKEER, FERRu B
R LTS B R L DR, 2T
TR LTE, £ IhbRRINDEEDLLNE  HIERE
Bk TH D2, FHROHKIKEE CREGPEBETT S b
DDFHRRENDT, SEMCIIEREEE T 5
K — EAEREOHENREID, BEMEEL X
D% HFBROGTHRAT S Z LT hi&T iz
DHRAERLTNDZ ERMMbND, iRy —E
AT B X S CRBIT & B EERRRC L EET
50T, IbICHB EHARRELRT I LTS,

Z DR — CADKELR M BLDOFETE=2~1
TP R, S UED L5 ERNH LEETH 5,
MBI & L Tid, Wb ATFERDER delay!® |
/53>, patient’s delay, doctor’s delay, total delay
e EXVERE B, ,

OGP TII RO & ISER Yo Tk, JE
T (Fei3dm) ORISR 28T (time
preference) D #EH LT 5, Tieb b4k CiciE s
BIEE LEIFERDIET & 2 S M HO T %, K25
By d & 5T FRBME & /g o T, X
DEWIEROTE & LB RAMMEITFOE 2 Tinb
TR, X BBRETHRDTe b, Lrbike
B LIRR Y — E A ORI TLIEC DR ) FHOENET
FTNELIRBISERS D T, FHERITY S Z L1X T
WMEEZ LR,

8, BAHS0~S9E CHREL L5 X 5ICHRLHD
L, COEREIER TS S DERKE T A -2 —HEE
T2 7otedd T, & b BURANC I L% 2 B REHY
CAERICZ LSBT D L 57 2 LTI bigly, &
DIEMATEROBREZ O TE & QTR T AT Z DL S
TSR AL (refinement) MNER XN D L, FCFHETH B,

@ FhREEBENDLHRBLOD D HITBT 5 EEHR

E

A THRIARLOMRE b 5 —2>DMieDh KO
BER TR, £0H Y KT 5 EERELRN L T4
Do FlIE-5IHRd HVIBERIR T2 E2 T, FHiEik



54

BOFNRFHOEAROIE, NZOEXTTS &
=35,

FTRBIC 5 R, WEODORE (A)
L, B2 s (BRI LY ?) BEEOEHK (IE)
LIL o TAS v AL L L EET R, BEQI TAK
Ioie, BIRTHRDIEEEMEELZ L S A B
BECHLTL L2 EHAEEY 6T 04T, #
BEhic k57 MIRRYERE OMRIBEC 1> Trh
X O EEEOE R EBEORELY I 2 5] T LT
BRI, S HIIMEE TIRRRYu D & Tl AR
FZECRRINLZENKRERLFERTH 22, xR
CERMN 0T DI TY, MBOEFREDEN 1:
1001 Rz BTl dus, EERoFRINARC X 2 BERE D
BRI D Lo\ F i SRR Y — € A DY RE
CHEDEIR LIS LIRS, WThice X, Bl
FOBRDOBRBIIERBRRCIERET, Icbdsh
AL OEEHEERO—TBLEUN L 2. 7c\ . BT X 25
B & LTIRgErs, Bk % GNP od 5%
2, IRBIEI LS EEINELTEL,

Lok & 5 ERIEMEEREOTH (B
CIRERBEOE) HEROMXY, 47 Kolin X T
DB IO TIREMPT b D, ZOF=aARAFT
D& FARRE TII0EEE & O RFE L BT 4 Kich
Fo D MR DTt R T DT I & DK
O B (B 2STREBANC R T 5 25, ThLIRE R
(BFER) KT 20 TH 2T, BHEES GERT)
HEBIRTH D, BB TH L DEIERIER R OTHERL T
L, EREAADOFRAERIL 22 LT TWwiRy, &
5 B T o1,

WRITHEBIT 23 Dvd DB OB & HME A TR D,
FEowin, TebbREfEAC I AbDELTUL, 2T
VERIBEREAC X B AHREIRC X 5 Lo RESRD C
LT 5,

LA A Z DT DAEFHAIT LS B, FEIEE
HAHNIHEBIZ X AHE (Zho—RIXBEO BE—
G EEL— CTOBENHELh T 2~ 2 —{H
CHEMZEERTWS) WD Dbdhd, Ll
CHSIEERF— EATETEH D 552 LIinDTHE
BT 5, ok LEERARLBROBME TS h 254,
BT D BEEARE CE B LOZAY O
W E (B NIRRT - AMEAER - SARRERED T
i3, THITBRLTERTE IR,

E M VICIT R X 5 ADEBRBSIT L LToR
fiEE (N - B)DRE SEFBPOFHEELFIALTRL
7o (ERSHEHRE R B A0 mENEY D 2 J7 LRI
fEx L, 1D OMEL X 5 BAOKRZ Ol LA
X B BRRIUCIE SO TEED, & 2T X b Al
L MNARAET T A WRORRE DR E LT BV, F

WM OESTE E2F

e T LIT 19756 S A o EEGEEA BB O R CREIR
B LDLDINEEAEEEL 5 B S DITID T 54,
Wik, E2HNV (ROER) £V (ER) O
HEBRC X DR OER (ER) ©oWTOREERS &,
15~ 195% CUUNZ B R+ — € A DEWEE TR D
Wbl L 2 AEH Y, FOBDERHEL HIXIE (FIE
SR%) KR UF DEMLFER & L BITKRE {Te2TY
$, 60 ETIL, FRSIMBROBTfEO4 — X~ L7k
o BERIIAMC LEDLIERE TOFENTIRE
WHEMIIIE LT, B oFRAHEE IR THS
EREOERY ELEEZRCE VUL, BRI VRS
D5 BMNA DR BE S BED DT E/RWDOT
Do BBIT X AP % 4 b O BRHCFERTE
%375‘3&41’KOL"C, X %k:%ﬁ%zns) %H}ﬁb‘;&:ﬁ) 1z oW T
LIEINTERLEIATED D%

X, BSEOBEL Waaler, Rouillon® 23 BCG Bt
SEod b oo TRLEEREEAVIUERIS D L5
Wi B, FELT - HERIT X BARERKT &\ 5 RS
R (e WHOTHERILb bRV EBbRD) T
BE, B#EAT VA (cost) IXFIC (=) 7eDT, B, 2
R TIMEN TS B, T LTERSMH 3, 4 OFTY
HEZC I 4L 7 b, ThIl BT
7% - BElk] D&
CHAH U, B 1, B4 CRER SRRt 523,
2, 3 oW TEERORFEOME ST X2 TED
DT B B3 EMT 565U Lo OV Tz
W, TRz +BHBRRORE—FRT L {ZHE 10755
4 ~ 5 FF FA—% 2> TDX 10~20 A LEDNEDIE
Ex 850 OFBRNBEC bl THbH, TLTZ
S DB TEKANCIL, Waaler, Rouillon 5D\ 5 X
Sic THROWE] wRERbv s,

7o B L OFEMCILE DI, W ORGP TS
B (@) b RYHE & Lo EEc&iaw,
L, EBCRERIRE 75D & TR oWl

Psychological

Clinical
and Worry balance W
epidemiological

l W>0 W<0

o 7\ 1 2

= 8 ]

9 g Yes No (?)

g s

] o S 4

Qo 224 \/

& S |© ? No|

(Waaler, H.T. and Rouillon, A*)
Fig.5. Decision aspects for the conti-
nuation of a policy.



198242 A

Loz, FohoBEGHANRELEIR TSI E,
BEEES OB ibh 5 SUEE BRRN S  Bip =T
FBTHE W b bfeEr b e, BMBOREET
oo AkE X3, HETRI ) B EEb
s,

@ BRoMEOREER
[ESRRIESFIINC LT, BURIC B0 282 033
Fess L 5B ORELDTH D EVHE LT LI,
FOFRRAE LT EFEEREOMELST XY, FHIRR
B LTl SHALHER LA THHECHEREE LD D
LTI DIcC EBBETHIENTEDD, TDIEIX
BOMACHZD 2 Y v bA/NELLTWDS, LIRS
DPYRDOREIMPREERE LT, BESHEOFTOEE
FROER EBRLRARDEINEETH S Z L1IOT
BI LB D TH D, MHFCOWTWITBEERE (B4
BV L 47 & 2 DESE TR FRE O BB 1953 £
B 78 HED 25 4ERJIC 3 fELL Rl Tk b, EROE
PO FIBAN T NIET R LI En b bHERS
W3, Floohb 2 HOERIIMEICEE LS > THE
DEFEDEFIZE AT B EV 2 b, THIE, F=a2A
= 3% 7 0 Kolin R OHZ® TRBESh, TOKRHE
AT LFER I NI L O, HEEEAE (L CBHKE
M) DI BLRIEIIEL TEERE ShxRX 5k
FRAbEHET (1EHUAR) ERLUTREL, BRIRY
— R I DFRRIND, &5\ 5 2HERTER
BInH s, EVWd2ETHb, TDIICLT, Ry
— EARBRENSBEEL LML TLEY, BBIHRERX
FTEFTEL LD, LV b, IRIIEHESEEDH
BRROPDEENISLANTH B Z LT bRDZ &N
TE D,

® HBOREHEK, BIEITRE OBIR

ko X5 BFRTIE, BEOAREEFERSER
FEFHEDOBFC X 517, 18 TOMEFIRZ DFE
IERERN LD TH D, BEFREORD B OFHE
L@QTHRNAEERAYE 2 L, VR & ) EoE
Bl ZDEXFRBEREIND L OCLHTHASS (B
ZAEILIR® % 2R),

SHRBOROEEIE EEB I 5 &0 RET
RCBH MR & DRI TH 5, @TILLDEDLIFF - BE)
BRBOFROFIELF T U, BEQIIDX
5 LAHBBINBNETH D, BERROREBR L
LTEREEZ B by, FTBfTomEBE ez
TIE BT T B X 5 AT B DI DEIRIY
BB LITHMIET 2 2 L03F LB 5%, ThIIFRHD
EROBVBRESLEEDO A2 ~OKR, —BHERTH &
JABENDRBLR DTN DR E WIREDO A 2N, £F
RoB%#MERL AW TESHACOR2BAITC L3
Y A7 NDDWRERZ X B2, wEnibb, FiEHEZD

55

I 5 i EiER S b —BOBIRIRE L A5 LN TE
B0, BEEDBERESORELUISETI VN
Mz, XOMMCERINDZINETH D,

EE KL D2 REEEMCH LT, M5
Meee e PE oML A B4R R & LCEET S 2 &
P45 HETEITEETHS S,

BIELIESE T 20 E, TR IR OILTE BAT O FEiniR &
15 B X HICOE L5 b)), BEEEIEOMLK
EEL bhd, IHRWLIE, ThbraaEdict—
15 v Ao R LR LR ERbDEEh X 5,

FLTChBOHKS S & TR 2B O & 5 st
iz 51 3N THD, *5THIEDCBT 2 EAE!
TN )BT D LB b,

@ &

BIfED BADERENRZ OIRLBEE T 12 A
TETL, 4BOBEFRRODH FiaHaiLic,

= FIRREBOBEOREY 6 BRAIL Zh HHE
DOBATR CIRIH OSBRI H T 5 RERTLE T T,
i« O DBEFER - BIBEKMET CHZEE L OALIE
=L, XOBEWHIICHETL, H5VEERTINER
CRBL & 3,

sz X g, BIED BARDERZ OEICH 5 Tk
i, BEEHTRE QAL BRELTELDNSH
BRI X 5 AR X B RmAD ) A7 LIREHE
BTHL50TH %,

F 7 RIFE R SR BR RO Ik, I IR &
5@%@%%3&5%&%,@&%&Bhf,%oﬁ%
TREMEIR L8\, ‘

ThboRBoEHRE, BERKOETIXWS T
7L, FMHC BEZHECRT 5 BERROBEDORE &
CARET 5, SHOBEEERROSHYITELT, &
Rz omibic X 2 BBHEZERROMRILE L U—
R ORI X B HEEFRROMF R LAE, &
HIZ B IEE DI X A e HER D,

KIFFeD—ipix, FRASSEEE AL ERIBMIE %
Rtz oFI2s L BKCBd a5 GER : 1855 %), &
X ORISR B IR A R BT [fE B it R D3Ry
BT A (FER : TERZ) o Tl Shic
HDTH B,

E

AVFFE DR & FERTOWTIIELR T L3EE
R I, BEShic H T, Waaler i+ (/17 =
—, PIEEMRmERS) EHT 5, ARCEiEE & B
3% oo fc AR —dedk GRRKRE), BREES - BB
BE - REE - HRIEMELES EEPIER CgEHs
LEF %,



56

1)
2)
3)
)
5)
6)
7

8)

9)

10)
11)
12)
13)
14)
15)
16)
17)
18)

19)

20)

21)

22)

23)

24)

25)

X ik

WHO: Mass Health Examinations, WHO Public
Health Papers, No.45, 1971.

Screening in Medical Care, Oxford Univ. Press,
1968.

American Cancer Society: Report on The Cancer-
Related Health Checkup, 1980.

WHO Expert Committee on Tuberculosis, Eightth
Report, Technical Report Series No. 290, 1964.
WHO Expert Committee on Tuberculosis, Ninth
Report, Technical Report Series No. 552, 1974.
FARIER: #REEEOMKBERRFEDOEBL
OSEDRER, BAMRE 22359, 1975.
ERRIET: 4 A oSk Mg, AAEH
Hrf, No. 2862, 53, 1979.

Hilleboe, H. E. and Schaefer, M.: Evaluation in
Community Health: Relating Results to Goals,
Bull NY Acad Med, 44 : 140, 1968.

Waaler, H. T.: Model Simulation and Decision—
Making in Tuberculosis Programmes, Bull Int
Union Tuberc, 43 : 337, 1970.

Sharboro, J. A.: Mobile X-ray Units: Too Much
Effort, Too Few Results, Bull, NTDA, 57 : 6,1971.
Wi n#, 19784, ERAEEOTHR, 1979.
IR REREREA (FBFN28, 33, 38, 434F).
HARIER: fEED— 17 v A, RGBT
) = X9, MEEFP £, 1980.

R WERERERE (BR534E).

A REMAEIEE (RAIS44E).

BARIER: FEBE R R OB RIVEMICEIT P
WiE (HRSEREE AR, PERTIERZ),
1979.

RS T T AL DORAREA~DIRHE—FA
BARBIE LT, BAHREE 20:73, 1973.

BN e WA%%%%@/X%A-%?w——
BERAZRPIE LT, BAMHRE 21:369, 1974,
BRILIZEY 1o %l@ﬁ%@%@@ﬁk@ﬁ%ﬁﬁr
G2 W B—FENARZEOIE LT, BAMEE
28 : 215, 1981.

MBS i IROERIKZ © 2 7 24 OBIFZBIT
HHRGE, JRAEDIREL, 24:3, 1977.

Waaler, H. et al.: The Use of Mathematical
Models in the Study of the Epidemiology of Tu-
berculosis, AJPH, 52 : 1002, 1962.

Waaler, H.T.: A Dynamic Model for the Epi-
demiology of Tuberculosis, Am Rev Respir Dis,
98 : 591, 1968.

Waaler, H.T.: Cost-Benefit Analysis of BCG-
Vaccination under Various Epidemiological Situ-
ations, Bull Int Union Tuberc, 41 : 42, 1968.
Waaler, H. T. and Piot, M. A.: The Use of an
Epidemiological Model for Estimating the Effec-
tiveness of Tuberculosis Control Measures. Sensi-
tivity of the Effectiveness of Tuberculosis Control
Measures to the Coverage of the Population, Bull
WHO, 41:75, 1969.

Waaler, H.T. and Piot, M. A.: Use of an Epi-
demiological Model for Estimating the Effective-
ness of Tuberculosis Control Measures. Sensitivity

26)

27)

28)

29)
30)
31)
32)
33)

34)

35)

36)

37)

38)

39)

40)

41)

42)

43)

44)
45)

46)

W OEST% B2E

of the Effectiveness of Tuberculosis Control Meas-
ures to Social Time Preference, Bull WHO, 43:
1, 1970.

Piot, M. A.: A Simulation Model of Case-Find-
ing and Treatment in Tuberculosis, WHO/TB/
Techn Information/53 : 1967.

Lynn, W.R. and Revelle, C.S.: Workshop on
Model Methodology for Health Planning, with
Particular Reference to Tuberculosis, Am Rev
Respir Dis, 98 : 687, 1968.

Feldstein, M. et al.: Resource Allocation Model
for Public Health Planning, Bull WHO, 48 (sup-

plement): 1973.

EEE— - HARERE: AR KT HIEEIEE AED
VAT LW, KERE, 460 99, 1971.
HEARERE - HEE— VAT LGP L 5BEDOH
JREROWERE, #Ek%, 47195, 1972.

EERE— - FAREME: EHED Cost-Benefit Analysis
—BCG OB LA, k%, 47: 215, 1972
MET#EAER: RETBESREAERESE, 1973,
Azuma, Y.: A Simple Simulation Model of Tu-
berculosis epidemiology for Use without Large
Scale Computers, Bull WHO, 52 : 313, 1975.
Jin, B.W.: Tuberculosis Problem Analysis by
Epidemiological Simulation Model in Korea, Kor
Acad Tubercul, 26 : 15, 1979.

Popal, S. A.: The Treatment Completion Rate in
Tuberculosis Cases Confirmed Bacteriologically
and Treated at he the Tuberculosis Centre, Kabul,
%Ek%, 53 : 385, 1978.

Rouillon, A.: The place of models in the perspec-
tive of tuberculosis control, Extract from “La
Sémaine des Hopitaux”, Ann de Pédiatrie, 39 :
2473, 1970.

Cochrane, A.L.: Effectiveness and Efficiency,
London: Nuffield Provincial Hospitals Trust, 1972,
Styblo, K.: Recent Advances in Epidemiological
Research in Tuberculosis, Adv Tuberc Res, 20 :
1, 1980.
%KEﬁiﬁ&ﬁ%ﬁ%®w$m%WL%¢5ﬁn
PG (RS R AR, BERTIERS),
1980.

Meijer, J. et al.: Identification of Sources of
Infection, Bull Int Union Tuberc, 45(1), TSRU
Report No.2:5, 1979.

fRE R BEBROFIE LBAE - T &ER,
ARESBAHRASMERE, 37 ¢ 1109, 1977.

BB R LR OFRE & RRCBIT 2 PHIE IR
5 (BFn 54 FERAERERIIBOIE, PR &S
HE), 1979.

Recommendations of the International Commis-
sion on Radiological Protection, ICRP Publica-
tion 26, 1977.

(IBR - EE SR EE RS
— 7RG, 1977).
Ham M- UL JeiERRET X 5 ERGE
DHETE, RAAREFBAHRFAXHERS 37 1 590, 1977.
Diagnostic Radiography: What are the risks? :
Drug Ther Bull, 18:49, 1980.

Waaler, H. T. and Rouillon, A.: BCG-Vaccina-

& BATAY b



19824 2R

tion Policies According to the Epidemiological
Situation, Bull Int Union Tuberc, 49 : 28, 1970.
47) B BEHE (19534, 19784E).

48) Krivinka, R. et al.: Epidemiological and Clinical
Study of Tuberculosis in the District of Kolin,

Czechoslovakia, Bull WHO, 51 :59, 1974.

49) Shimao, T. et al.: A Study on the Mode of De-
tection of Newly Registered Pulmonary Tubercu-
losis Patients with Special Reference to their Sym-
ptoms, Rep Med Res Probl Japan Anti Tuberc
Assoc, 22:17, 1974.

50)
51)
52)
53)

54)

57

Hf 5F: [ifEEORFEROES (YVYAY Y A
[FEIZE 4 DEERIRE]), f5i%, 56 : 57, 1981.
ARBEEEZEESTI RS BFEBDOMBKBERDS
WD B b HITBI3 5%, 1981.

LR sEF: FRBEEINC 27zt NAZET 31T 5 Bilifs
BEDFer: & #%58, #5#% 56 : 301, 1981.

FARIEM: #HIEC BT AR LI BERR
OHUR, EFEE, 7:26, 1980.

HFOT BT RT LT O E I BY
THUICHER S (FBARISSEEE A RIEMTZE), 1981



