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1983- 1997 15

1998

1998 1 1
886.5 10 897.4 :
10 615.2 10
1998 1 1
305.8 34.7%  106.0 10
783 ), (10 55.1 ), (10
377 ) 1998 1 1
3145 298% 936
(10 121.0 ), (10
878 ), (10 371 )
exponential
log-logistic 10779 , log-normal

968.1

10514

1 1

1 1

590.1

3072
386 ),

10
1141 ),

1998

10

, Weibull

10

: (10
(10

267.1

(10

905.6

1998



exponential 10 12206
, log-logistic 17515 , log-normal 17743 , Weibull
1632.7

15

- Vi -



1981 2

, 1995 1
( , 1981~ , 2000).
( , 1988; , 1993)
1
(Parkin et al, 1984, 1988, 1993) 2 :
4 1 (Becker, 1998) 3
1 (Spencer - cisek, 1998).
2000 65 7%
( , 2001), : : :
14% (US.

Bureau of the Census, 1992).

( , 1987; . 1994).
CT, MRI, PET ,
(Sternby NH, 1991).

5 1960- 1963 29%



, 1974-1976 50% , 1986- 1993 60%
(Landis et al, 1998). 5 50%
(Mao et al, 1988).
(Draper, 1995; Kosary et al, 1996).

(Brown et al,

2001). : 1985
725
(Waldo et al,1986). ,
98 7 1 9 6 30 5,765 1
220 : 378
( , 2001), ( ,
1997)
(Mao et al,

1991; Coldman et al, 1992).

(Gordis, 2000).



(Point prevalence)

(Rothman, 1998; Gordis, 2000).

(Black et al, 1997; Parkin et al,
1997).
(European commission, 1995; Landis et al, 1998).
(Berrino et al,

1995).

(Teppo et al, 1975;
Feldman et al, 1986; Adami et al, 1989; Mao et al, 1991; Polednak, 1997).
(Byrne et al,
1992). 1
(Reis et al, 1994).
1 (Reia et al, 1994)



(Colditz et al, 1986)

(Byrne et al, 1992).

(Hoffman et al, 1996)

0552 (Schrijvers et al, 1994).

21%
(Berthier et al, 1997).

1990

( , 1984; Kim et al, 1989

et al, 1989, 1991)

—~

, 1995),

(Ahn



. 1990

(Ohrr et al, 1997; , 1999)
( , 2000a; , 2000b; , 2000c;
, 2000d; , 2000e).
( , 1987; , 1988; , 1989; , 1993).
1987
(
, 1988).
52% ( , 1984)
( )
1988, 1996)
1995 6,480
7 1998 : 46,257
37 32 101
( . 1995; , 1999).
( , 1999) 1983 1992 10
40
.17 (1965- 1981) 47 (1935- 1981)
84% , 27 (1955- 1981)



47 95% (Feldman et al, 1986).

70 74%
30%
(Capocaccia et al, 1997).
59 (Polenak, 1997), 15 (Mao et al, 1991), 27
(Adami et al, 1989), 47 (Feldman et al, 1986) 15
. 1983 1992 10

10



10
, 1999).
1983

1983

1997

1982
15

7



2).

50%
23%

11

17
1995

, 15%

1983- 1997

40%

1).

56%



3} 3844388

2 372862

(1983- 1997, 15



( , 1984). 1982 7
2

1991

. 1992
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1) 2) (x-ray,

, EEG) 3)
5)
7) 8)
9) 9
2
(Multiple primary cancer)
. 1982
. 1986

- 11 -

IARC

92

6)

4)



1983 1997
1 1
1983
1997 2383 1998 1 1
259% 617 733% 1746
98.6% 0.8% 20
“ 7 . 1998 20
, 1998
1 56% 113

(Feldman et al, 1986).
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P

20

(1996- 1997)
, 1997

(10 30 ~12 31

(1983

1996

= \/Fi*PHl*PHZ*' T

- 1992), (1993- 1995),
. 1998 1997
(Cutler et al, 1958).
6 , 4 2,
1
"Rty
, Pivr, oo, Piog, Py
VP
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VP,

(Feldman et al, 1986).

3.
1983 1998 1
1983 1998 1 1
1983
L
(N (x))
. No(x, L) [x-L, X]

Nu(x, L) x-L

(Capocaccia et al, 1997).

N(x) = No(x, L) + Nu(x, L)

t 1) k(x-t) S(t)

- 14 -



15
15

15

No(x,L) = LX_LI(t)k(x- S(x- t)dt

Nu(x,L) = fOX_LI(t)k(X- S(x- t)dt

(life table method)
(C91~C986)

10 60

- 15 -

456

180



0.1 0.3 3 : 0.3 4
1 , 60 0.2 2 :
0.2 0.6 3 : 0.6 4
exponetial
, Weibull , log-normal , log-logistic
(hazard function) ( 1.

1.

Exponential

h(t) = A

W eibull

h(t) = A t°

Log-normal

h(t) = f(t)S(t)

1 Int- 2
f exp[- 5 (— )]
1) =

(9 v (27) o

sy = 1- o[-L4)

Log-logistic

_ Ay(AnTt
h(t) = )
1+ (At)
Exponetial , Weibull , log-normal , log-logistic

- 16 -



. 1977 1998 1 1
246
, : 1982
15
37,286 38,443
4 8
0 0
I(t) =a +Bt
t: () :t
k) d ( d=x-t, x
ot )-

(Capocaccia et al, 1997).

- 17 -



k(d)

k@ =1

k(d)
_ Aexp(- Ad)
k(d) = S(d
A
Tc
k@ =1 ford<=Tc
(d) = AEEE 49 for g > Te
Tc 15
10
Tc
5

- 18 -
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1)

k (d)=1

”

Nu(x,L) = ﬁ;'ﬂ(oku- S(x- t)dt
0 1948

S(x-t)

N

NAu(x,L): :ﬁ I(At)S(X- t)

1948

- 19 -

k(x-t)

1



1998 1 1
609 | 113 , 6203
620.3 3058 (49.3%) , 3145 (50.7%)
1998 1 1 305.8 1983 1987 5
180%  55.0 , 1987 1992
5 232% 708 , 1992 1997
5 589%  180.0 ( 3.

- 20 -



1

FEHEE(M)

—a-21 =—e—05

#3 B4 85 8BS BT BE 89 00 51 9P 43 54 9% 95 87

TioHE e )
3.
1998 1 1
24.3%
1988 1992
334%  102.1 , 1992 1997
45.1%  138.0 (  3).

(Adami et al, 1989).

15

L=

(1984- 1998)
3145 1983 1987
18.0%
5
5
1983 1997
27

- 21 -



1998 1 1 10 886.5 ,
10 615.2
305.8 34.7% 106.0
10 307.2 , (10 783 ), (10 55.1 ),
(10 386 ), (10 377 )

4 5 ) ;

) ) ( 2).

2. : )
15 , , 1998 1 1 , 10
ICD- 10 ()

3058 886.5 615.2

C16 106 307.2 207.3
C34 27 78.3 497
C18 19 55.1 376
Cc22 133 38.6 28.1
C20 13 37.7 255
C32 13 37.7 27.1
c67 13 37.7 25.7
C61 10 29.0 18.3
C25 9 26.1 176
C82 8 23.2 169
C44 74 215 156
C24 7 20.3 165
Ci15 6 174 13.7
Cco7 4 116 7.6
Cl1 3 8.7 65

- 22 -



15 L1998 1 1 , 10
ICD- 10 ()

3145 8974 590.1

C53 936 267.1 182.9

C16 424 1210 66.3

C50 40 114.1 814

C73 308 8738 707

C18 13 37.1 199

C20 11 314 15.9

c22 8 2238 125

C34 8 2238 10.1

C56 8 2238 17

C44 6 17.1 97

C67 6 17.1 9

C54 4 114 7

S C19 3 86 57
C25 3 86 44

C64 3 86 55

1998 1 1 10 8974
10 590.1
3145 29.8%
10 267.1 (10 1210 ), (10
1141 ), (10 878 ), (10 371 )
5

- 23 -



.24
. 25
54
(Feldman et al, 1986;
Adami et al, 1989)
60
70-74
75-79
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(C53)

ICD- 10"

ICD- 10"

— - 10O N N O

C78
C79
C81
C83
C85
C90
Co1
Co2
C93
Co4
C9%5
C96
Co4
Cco7
Co8
C10
C11
Ci8
C19
C20
c21
C32
C33
C40
C41
C44
C50
C60
Ce7
C68
C73

C82
International Qassification of DO sease-10)

456

C16
C15
Cc22
C34
C80
Ca00
co1
Cco2
C03
C05
Co06
C09
C13
Ci4
C17
C23
C24
C25
C26
C37
C38
C43
C45
C48
C49
C61
C62
Coe4
C65
Cr71
C76
Cr7

61
182
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ICD- 10"

ICD- 10"

< NN

C38
C40
C43
C56
C57
Cc67
Cr2
C74
C76
cr7
Cc81
C82
C83
C85
C9o0
co7
C44
C50
C52
C53
C34
C55
Co4
Ce8
C69
C73

180

Ci16
C22
C23
C24
C25
C34
C71
C80
Co1
Co2
C93
Co4
C95
Co0
Co1
C02
C06
Ci1
Cil4
C15
C17
C18
C19
C20
C21
C30
C32

1

58

18
14
32
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6
I(t) =a +Bt( t () :t )
6.
-val
@) ©) 4 ipe)

- 3931.1000 2.0500 0.0063

- 2885.7595 1.4964 0.0003

1 492.2976 -0.2321 0.3604

2 - 1487 5952 0.7643 0.0374

3 - 1158.6786 0.5893 0.0449

4 -731.7833 0.3750 0.1859

- 1045.3405 0.5536 0.2647

1 267.8571 -0.1286 0.6231

2 -751.7714 0.3857 0.1018

3 -678.7262 0.3464 0.0587

4 117.3000 -0.0500 0.8116

(p-value) 0.05
(R-square) 045,
064 0.09

-0.23

- 29 -



(p-value) 0.3604
0.6231

2,3, 4

1 95%
1 1 2! 3! 4 1
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Exponential , Weibull , log-normal , log-logistic

9, 10

10 -20

R 1=t F]
Barar
i

a1
ann
[T
LT
LR i
LS |
LR | 0
. 1
LB

i
L E
[N
A

i F DlEteiietBen T ERRIHEHY R LIFE TANLE = LLEGLRIE T LEmEwL T T Ml

R ER- F]

i F DlEteiietBen T ERRIHEHY R LIFE TANLE = LLEGLRIE T LEmEwL T T Ml

9.



AR T a8

a-m

LR

m
(Rl
R

"'“. T T TT ™7 T T T TTT

" . a an un by
—eah
L o e T = 1 ) AW D AT Liaesl ——— AL
AR T a8

L
aar

L3
W
(s
s
o
LR
.
o
am

"'“. T T TT ™7 T TTT T T TTT

" . a an un by
—eah
L o e T = 1 ) AW D AT Liaesl ——— AL
WA= T a8

L

LR
[

(] 1w E] am ] t1l
erih
ams wd Bistcinarios T D HEST BEE U TR Lrisesi === iR

10.



AEMEER= AT dEea T8

mth
BEE R TR Ll ——— L

AR T} AR T8

Eaiard
(R

EAL]
il
amw
PR

-

mth
Home wd Blnaclnubion T CiEHERE S8E IR TARE ——— L ——— L

AEMEER=0{ T} Bk T8

mth
BEE R TR Ll ——— L




AMEER=0{ T} diEea T8

LR

o \.\ ..___,..:- \\

mth
Home wd Blnaclnubion T CiEHERE S8E IR TARE ——— L ——— R

AEMEER=0{ T} Ak T8
Fadard
a.mm
LA Y
o
LR
LR |
a,mne !
PR @\k
wmed | N
aHE K .
un R e "\_% f,.-‘\_
a,eem i . FL 3 %,

a0 e ey RN
it
an

o e
o e
sl

mth
Home wd Blnaclnubion T CiEHERE S8E IR TARE ——— L ——— R

10.

: Nu(x, L)

, 1948 1983
1998 1 1

exponential
, log-logistic 66.0

exponential

- 38 -



1133 log-normal

307.3
2 3
log-logistic 15 22 . 3
1 4 log-logistic
2
log-logistic 14 . 4
4
log-normal 2854 (7).
7. D Nu(x, L)
998 1 1

EXPONENT LLOGISTC LNORMAL WEIBULL

6.6 66.0 56.9 281

1 04 32.2 243 84
2 0.0 15 0.3 0.0
3 0.0 22 16 0.6
4 6.2 30.0 30.6 19.2
1133 299.3 307.3 2577

1 0.2 16.6 12.9 44
2 0.0 14 0.6 0.1
3 09 8.3 8.4 56
4 112.2 2730 2854 2476

- 39 -



5) :No(x, L)
3058 3145
10
. No(x, L)
1998 1 1
EXPONENT LLOGISTC LNORMAL WEIBULL

305.8 2438 2354 2442 2520
1 106.0 78.7 758 814 84.6
2 483 38.7 328 334 37.0
3 511 35.2 33.7 354 36.7
4 1004 913 93.1 94.0 93.6
3145 2823 2776 284.6 2899
1 424 313 319 33.8 344
2 311 255 21.0 22.7 25.1
3 57.6 49.8 47.6 50.3 518
4 1834 175.7 177.1 1778 178.7

- 40 -



exponential 1128.8
9.
, 1998 1 1 : 10
* t
Ef LL8  LNI W9 Et LL8  LNI W9
3124 3718 3627 3340 2504 3014 3011 2802 305.8
4278 6138 6218 5722 3956 5769 5919 5476 3145
* t
Ef LL8  LNI W9 Et LL8  LNI W9
9056 10779 10514 968.1 7259 8738 8729 8122 886.5
12206 17515 17743 1632.7 11288 1646.3 1689.0 1562.7 8974

= w + —+

==

: Exponenti al
: Log-logistic
: Log- nor nal

: Vi bul |

- 41 -



(Feinstein et al, 1987).

31
6,473

8.5%

5,734

- 42 -

1992

1

1

, 1994).

12



(Coldman et al, 1992; Cappocaccia et al, 1997).

(Litwin et al, 1995).

(Mullan, 1985).

1986; Mao et al, 1991; Poldnak, 1997).

1982 7
1998 1 1

40
(1935- 1981)
(1955- 1981)
(Feldman et al, 1986).
, 10
74%
30%

) 2 )
(Feldman et al,
.17 (1965-1981) 47
84% , 27
47 95%
70

(Capocaccia et al, 1997).
59 (Polenak, 1997),

15 (Mao et al, 1991), 27 (Adami et al, 1989), 47 (Feldman et al, 1986)

- 43 -



SN0

15

1000

888888388

11.

(

- 44 -

, 1988).
( , 1999)

10
15
10



1970 1990

(Adami et al, 1991).
70 87
70 70 ,
1983

70 '

1990 1990

13).

(A==t F]

S HTH
EIRATA: Bl pEpe e AR PR 0 TR R
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(A= F]

1.4
Ly

o LR

B

L83

Eur
SORE

" = 1. " m - Ll L L1 - wa = L] L
[ HIH

O PR o BT TR [ B =R T s~ s WS [ I BT

(Quinn et al, 1998; Cresswell, 1997; Marubini and Mariani, 1997).
97
7 15 2393

(Ohrr et al, 1992; , 1999), 1981

- 46 -



1948

log-logistic
50.6
W eibull
14

4 19.9

6.7 log-normal

99 60
12

50

- 47 -

exponential
7.2 , Weibull
4 50.6
. Exponential
log-logistic , log-normal
9, 10).

99
604

55



DEMDER='sd T}

2
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II , b1 ity
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[ l|| -~ -

[ ]
L

B — — e SRR =

Mamd oF DESTFEDUT LD Fape — s L ERTS IO R ELL
14. « )

99 60

exponential, Weibull, log-logistic, log-normal 4

4
-2log likelihood log-normal
log-logistic , Weibull exponential
log-normal, log-logistic
exponential W eibull
15
30, 40 : 15

50

- 48 -



1948

1982

Nu(x,L)= t:Z (1) S(x- t)

1948

2 1946
50-60
604 57.1
50.6 1948 4
1998 100
1948

- 49 -



( 10). (Ohrr et al,
1997)

(Feldman et al, 1986; Mao et al, 1991)

: (Adami et al, 1989).

- 50 -



10.

1)

10

© 00 N o 0o~ W N PP

=
o

11

12

1) Owr et al, 1997

51 -

10

10



11. : : 10 :

(1998)" (1984) (1982)*

1 207.3 202 3723
2 497 103 2493
3 376 75 2326
4 28.1 63 144.7
5 27.1 56 134.8
6 25.7 50 107.7
7 255 46 814
8 183 43 80.6
9 176 43 62.2
10 16.9 34 60.8

615.2 1052 1789.0
1)
2) (Adani et al, 1984)
3) 1980 (Fel dnan et al, 1986)

12, : : 10 :
(1998)" (1984)? (1992)

1 182.9 496 847.6
2 814 146 273.0
3 70.7 136 224.1
4 66.3 96 138.4
5 199 84 97.6
6 17.0 83 92.7
7 159 68 77.0
8 125 49 67.7
9 10.1 42 62.5
10 9.7 31 61.2

590.1 1565 22216
1)
2) (Adani et al, 1984)
3) 1980 (Fel dnan et al, 1986)

- 52 -



(Parkin et al, 1984), 1980 1985 10
(Parkin et al, 1988, 1993).

(Parkin, 1986).
10

10

(Teppo et al, 1975; Feldman et al, 1986; Adami et al, 1989; Mao et al, 1991,

Polenak, 1997). 1984 1052 | 1565
, 1982 1789 22216
6152 590.1

( 11, 12). 15

(Ohrr et al, 1997; Parkin et al, 1997).

- 53 -



(Parkin, 1986) 10

2017 , 10 1107 (Ohrr et al, 1997) 10
441 10 434 (Parkin, 1986).
S/oord
14000 S5 B l9Rdy —— 2HEE (1998 o

12000 F— —— I} -0} -7 ——0T
10000
8000

16

15
59 47 27, 18,

- 54 -



15

/100ty

4500 — WEIT WOI988-0) R EH(1986-92)

A0 [ gl —o-0R  =a-T +mx}ﬁﬁ_
3500

A0-24

0-4
5-90
1014
1519

(Parkin et al, 1997)

- b5 -



85, 86, 87 10 40
2 2000
1998 . (close population)
(Rothman and Greenland, 1998).
90%
1-3
85- 86
82-84 : 82-84
4 ) )
1981
4
10 20

- 56 -



17).

Haxzard

nEncE=Lf T

120

L8
L
L8

#10 Il'

el
[XT l=' W
v -.:

wE]l
B
LR

Hars of Dimbrihetins

17.

exponential

CRPIHEHT W LT TNELE

— LLOEISTE

90%

exponential

4

T T ETMILL




exponential 10

905.6 10 886.5
log-logistic 10779 20%
exponential 10 1220.6
10 8974 log normal
17743 2

65-70%



1983- 1997 15

1. 1998 1 1
10 886.5 10 8974 ,
10 615.2 10 590.1

2.1998 1 1

3058  347%  106.0 10 307.2 , (10
783 ), (10 55.1 ), (10 386 ), (10
377 )

3.1998 1 1

3145 298% 936 10 267.1
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ABSTRACT

Cancer Prevalence In Kangwha County
Based On Kangwha Cancer Registry and

Statistical M odels

Yi Sang-Wook, MD, MPH

Department of public health,
T he Graduate School

Yonsei University

Most descriptive studies of cancer have focused either on cancer incidence
or mortality. Cancer prevalence has rarely been estimated. Cancer prevalence
data can be used as one measure of the economic and social burden of cancer
and are also useful for health care planning.

This paper presents estimates of cancer prevalence as of January 1 1998
based on the data from the Kangwha Cancer Registry, the oldest
population-based cancer registry which has been working since 1983 in Korea.
Some fifty-year-lasting cancer registry is needed to produce stable cancer
prevalence. However, we used only 15-year-lasting Kangwha Cancer Registry
data. To compensate this limitation, we estimate the number of unobserved
cancer cases that supposed to be occurred between 1948 and 1982-the time
before Kangwha Cancer Registry launched- and are alive as of January 1,

1998. Several statitical models are used to estimate prevalence considering

- B7 -



cancer incidence, survival and recovery proportion. We use first order linear
model for estimating various cancer incidences. We use exponential model,
Weibull model, log-normal model and log-logistic model for calculating cancer
survival rates. We assumed all cancers are irreversible in cancer recovery
model. This paper also presents estimates of cancer prevalence concerning
unobserved cancer cases.

The crude cancer prevalence of all sites combined for males is estimated to
be 8865 per 10° and 8974 for females. The world standard population
age-adjusted prevalence of all sites combined for males is estimated to be
615.2 and that for females is 590.1 per 10°.

The gastric cancer is estimated to be the most common cancer in
males(34.7%; 307.2 per 10°, crude prevalence). It is followed by lung
cancer (78.3 per 10°), colon cancer(55.1 per 10°), liver cancer(38.6 per 10°) and
rectal cancer(37.7 per 10°). In females, the uterine cervix cancer is most
common cancer(29.8%; 267.1 per 10°, crude prevalence), followed by gastric
cancer (121.0 per 10°), breast cancer(114.1 per 10°), thyroid cancer(87.8 per 10°),
and colon cancer (37.1 per 10°).

Including unobserved cancer cases, the crude prevalence of all sites
combined for males is 9056 per 10° on exponential model, 10779 on
log-logistic model, 10514 on log-normal model, and 968.1 on Weibull model.
For females the crude prevalence of all sites combined is 1220.6 per 10° on
exponential model, 17515 on log-logistic model, 17743 on log-normal model
and 1632.7 on Weibull model. Considering unobserved cases, prevalence based
on 15-year lasting Kangwha cancer registry is underestimated especially

among females.

Key words : cancer, prevalence, unobserved cases, statistical model
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