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Abstract Jeju province is the highest area about obesity(1st), alcohol consumption(2nd) and male smoking(2nd)
among sixteen Korean provinces by the report of Statistics Korea: 2013 community health survey. Therefore, it is
assumed that the incidence rate of colon, liver, lung and breast cancer can be high. The purpose of this study is to
test these cancer's incidence and mortality trends and compare comparability with national average. The Joinpoint
regression model and permutation tests for identifying changes and parallelism in trend were used to test registered
data at Jeju Regional Cancer Registry from 1999 to 2012. In male colorectal cancer, Average Age Percent
Change(AAPC) of Age-Standardized incidence Rate(ASR) was 8.4% per year(p-value<.000) and the hypothesis of
parallelism with Korean male average was rejected because of steep increasing of Jeju male patients'
AAPC(p-value=.047). In male liver cancer, AAPC of ASR was -2.98 % per year(p-value<.000) and parallelism with
Korean male average was rejected because of sluggish decreasing of Jeju(p-value=.026). In male lung cancer, the
ASR parallelism with Korean male average was rejected(p-value=.009) because Jeju patients APC(4.37% per year)
was increased during 2006 ~2012. This study demonstrates that AAPC and Trends of male colon, male lung and male
liver were difference from national average. Further studies are needed to understand its causes.

Key Words : APC, cancer registry, incidence rate, mortality rate, parallelism
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oAl o] T3t Joinpoint FA| H41-8 1999~2011d

RS

717v& 23t} Breusch-Pagan & Koenker testol A
oxpgte]  FRAMde]  BF ®EESE|A Constant

variance(Homoscedasticity) & AH&-3ith AA] A&
1999~2011d &<t 1.2%/A(p-value=.003) 2.2 T3
710, 2y o4& 1999~2002 Alololl = APC7}
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APC7}  56%/d  F7Hlew  AAPCE 33%/d
(p-value<00) 2.2 Fogt Z7P7F isich b HaEe

[Table 1] Validity and Completness indices in Jeju special Special Self-governing Province, Korea during 1999 ~

2012
Unit: %

vear DCO' MV A PSU*

) male female total male female total male female total male female total
1999 39 6.7 52 654 724 63.7 60.2 394 50.5 11 1.2 12
2000 42 26 34 64.9 689 66.8 581 415 50.3 18 24 2.1
2001 1.3 24 1.8 A4 735 2.3 5.1 4.3 49.8 0.7 11 09
2002 11 12 11 739 76.2 7.0 60.8 456 53.8 17 11 14
2003 0.3 0.6 04 76.3 784 773 594 458 534 04 11 0.7
2004 02 12 0.7 9.7 85.2 822 55.2 409 488 09 11 1.0
2005 02 0.7 04 6.1 80.8 784 529 399 46.7 12 1.7 15
2006 0.1 04 0.2 80.6 85.6 829 485 387 4.1 09 1.3 1.1
2007 0.0 08 04 814 834.6 829 479 322 405 06 0.8 0.7
2008 04 0.3 04 84.0 876 8.7 44.3 30.1 374 06 06 06
2009 02 0.1 0.3 8.0 877 8.2 40.1 29.1 35.0 05 04 09
2010 0.3 05 0.8 8.3 90.1 8.0 45.2 321 39.1 0.3 02 05
2011 0.1 02 0.3 8.7 91.3 89 429 29.8 36.7 0.3 04 0.7
2012 0.1 0.2 0.3 83.1 92.7 90.3 44.6 30.5 379 04 0.0 04

"DCO (The proportion of Death Certificate Only)
" MV (The proportion of Microscopic Verification)
¥ M/ (Mortality/Incidence ratio)

¥ PSU (Primary Site Unknown)
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[Table 2] Year-sex specific incidence rate for major cancer of both sexes, male and female in Jeju special Special
Self-governing Province, Korea during 1999~2012.
Unit: cases, %, rate per 100,000

1999~2008 2009~2012
site Both sexes Male Female Both sexes Male Female

Case ASR Case ASR Case ASR Case ASR Case ASR Case ASR
All 14,742 234.4 7920 3015 6.822 1994 8903 2844 4,738 330.1 4,165 2634
Stomach 2415 378 1,540 578 875 234 1,061 32.1 74 482 347 185
Liver 1,953 313 1,447 52.8 505 132 877 26.7 639 437 238 11.6
Lung 1,575 236 1,136 45.2 603 108 1,002 285 716 488 286 14.0
Colorectal 1,506 236 842 314 546 178 1,169 36.0 745 51.3 424 233
Thyroid 1,181 204 186 6.7 99% 341 - - - - - -
Breast 751 130 - - 47 268 532 - - - 532 384
Biliary 751 13.0 230 9.0 375 85 - - - - - -
Cervix 5 9.3 - - 546 180 178 - 178 131
Prostate 333 56 3 165 - 367 367 249
Pancreas 351 52 186 7.3 164 38 247 7.0 133 9.3 114 55
Esophagus - - 213 82 - - - - - - -
Ovary 134 - - - i 38 87 - - - 87 6.1

"CR: Crude incidence rate “"ASR: Age-standardized incidence rate

A9 v AAPC 84%/'A(p-value<.001), &34 ol APC -39%/d o= 23 7t 7} Aot 2006~2011
A AAPC 41%/dA(p-value<001), A< F3<t W Abololli= APC -05%/d9] a7t SAIFSRE 79
AAPC 64%/3(p-value<.001), 2432 HAHAMAIAAPC A= ko AAPCE -05%/A(p-value=620)2
6.2%/A(p-value<00D)<] ol S717F Asitk o9 o avh el oo FHde 13%d
A8 7454 AAPC -32%/d(p-value=019)9] frelst  (p-value=437) F7t8 o} F-2l514] eUTtH Table 3.

27k ok Bl HYge 1999~2006 Abelol =

[Table 3] Cancer ASR' trend analysis using joinpoint regression and permutation test for Jeju special
Self-governing Province during 1999~2011

Site sex Trend 1 Trend 2
AAPC
Years APC Years APC Cl(95%)
(p-value)
All Male 1999~2011 1.2 1.2 (=.003) 05~20
Female 1999~2002 -31* 2002~2011 56 * 3.3 (<.000) 1.7~50
Colon & rectum Male 1999~2011 84 * 84 (<.000) 70~938
Female 1999~2011 4.1 % 4.1 (<.000) 31~51
Prostate Male 1999~2011 6.2 % 6.2 (<.000) 35~89
Female
Stomach Male 1999~2011 -1.0 -1.0(=.180) -25~05
Female 1999~2011 -20 -2.0(=137) -46~0.7
Lung Male 1999~2006 -39 2006~2011 44 -0.5(=.620) -2.71~16
Female 1999~2011 1.3 1.3(=.437) -2.3~51
Liver Male 1999~2011 -11 -1.1(=.084) -24~02
Female 1999~2011 -23 -2.3(=118) -53~0.7
Pancreas Male 1999~2011 2.2 2.2(=430) -36~83
Female 1999~2011 32 32(=258) -26~93
Breast
Female 1999~2011 6.4 * 6.4(<.000) 48~79
Cervix uterd Female 1999~2000 32+ ~32(=019) 57~-07

CI: confidence interval. © ASR; Age-Standardized Incidence Rate per 100,000, using Korea standard population, 2000. “The Annual Percent
Change(APC;%/year) and Average Annual Percent Change(AAPC;%/year) are significantly different from zero at alpha=0.05.
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Male(lefu) : 0 Joinpoints versus Male(Korea) : 0 Joinpoints
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Age-standardized Rate per 100,000

AgeStandardized Rate per 100,000

g) stomach male

2006~2011d Alelol= APC -1.44%/do2 f-<JsH|
A gasha gleiX fAbgel gehp-value=009).

FA o] Zhetol s A Hte 1999~2011d AAPCT}
211%/d ez frefsh Aoy AFEs -112%/
Hogd kA FAE sl fAdel It
(p-value=.026). F/d9] AHALE AFEE= 199~2011
Y AAPCTT 6.18%/'d 019l A= 2 12.16%/dS
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(p-value=002)[Fig. 1].

b) total female

Colon & rectum(Ieju) : 0 I

‘Age-Standardized Rate per 100,000
\
.

d) colon & rectum female

Lung(Jeju) : 0 Joinpoints versus Lung(Kores) : 0 Joinpoints

Age-star

) lung female

h) stomach female
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Age-Standardized Rate per 100,000

i) pancreas male j) pancreas female
k) liver male 1) liver female

Prostare(lein) : 0 lelnpolnts versus Prastara(Koren) : 0

nreasr(lefu) :

Age-Standardized Rate per 100,000

m) prostate male n) breast female

Cervix ureri(1efu) : 0 lolnpalnts versus Cervix ureri(icaren) : 0 1ol

Age-Standardized Rate per 100,000

0) cervix uteri female

[Fig. 1] The joinpoint regression and permutation tests were used for identifying comparability in major cancers'
Age-Standardized Incidence rate trends between Korea and Jeju special Self-governing Province during
1999~2011 a) Failed to reject parallelism(p-value=.276) b) Fail to reject parallelism(p-value=.640) c)
Rejected parallelism(p-value=.047) d) Failed to reject parallelism(p-value=.075) e) Rejected parallelism
(p-value=.009) f) Failed to reject parallelism(p-value=.470) g) Failed to reject parallelism(p-value=.476) h)
Failed to reject parallelism(p-value=.185) i) Failed to reject parallelism(p-value=.600) j) Failed to reject
parallelism(p-value=.764) k) Rejected parallelism(p-value=.026) 1) Failed to reject parallelism(p-value=.574)
m) Rejected parallelism(p-value=.002) n) Failed to reject parallelism(p-value=.652) o) Failed to reject
parallelism(p-value=.645)
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[Table 4] Cancer ASDR' trend analysis using joinpoint regression and permutation test for
Province during 1999~2012

Self-governing

Jeju special

Site sex Trend 1 Trend 2 Trend 3
AAPC
Years APC Years APC Years APC
(p-value)

All Male 199~"12 -2.26 * -2.26(<.000)

Female 1999~"12 094 * -0.94(=.018)

Male 199~'12 359 359(=.050)
Colon & rectum

Female 199~"12 1.33 1.33(=.344)

Male 199~"12 1.04 1.04(=.710)
Prostate

Male 1999~'12 -5.68 * -5.68(<.000)
Stomach

Female 1999~'03 -146 * '03~'07 74 "07~'12 -184 * -9.95(=.005)

Male 199~"12 218 * -2.18(=.020)
Lung

Female 199~"12 269 * -2.69(=.039)

) Male 199~"12 298 * ~2.98(<.000)

Liver

Female 1999~'12 046 0.46(=0.72)

Male 199~"12 1.22 1.22(=622)
Pancreas

Female 199~"12 258 2.58(=.101)
Breast ) ) ) :

Female 1999~"12 377 3.77(=117)
Cervix uteri ) ) ) )

Female 199~"12 -0.53 -0.53(=.830)

" ASDR; Age-Standardized Death Rate. ~The Annual Percent Change(APC) and Average Annual Percent Change(AAPC) are significantly

different from zero at alpha=0.05.

3.5 AAIUES| R HZF % Hel=E(Average
annual percentage change, AAPC)

SAbd-E] tigh Joinpoint FA
Pagan & Koenker testoll A @x}de] S8AAJo] B
W84 Constant variance( Homoscedasticity) S AH-
gt B4 Ayes dA G 199~20129d Bt
AAPC7} -2.26%/ A (p-value<000) 2.2 A o
o}, a8 JAE 199~201243 Alololl -0.94%/d
(p-value=018) 2.2 23t A7t Atk Ao 9%t
-56%/A(p-value<.000), H49 -2.98%/d
(p-value<.000), 914 # ok -2.69%/A (p-value=.039)°l 4]
T ok AME AATF UiTh B S -2.18%/d

=] [e)
A

Breusch-

g

(p~value=200), A9 AFAEL  -053%/d
(p-value=830)9l = A Aoy} fol8kx] et

dAde] et AAPC 359%/'d(p-value=050), <149
et AAPC 1.33%/'d(p-value=344), 3439l et
AAPC 3.77%/A(p-value=.117), B39 A G} 1.04%/
W(p-value=710) 2.2 AbdEo] F7Hglon BAHoR
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All cancer : Male(Jeju) : 0 Joinpoints versus Male(Korea) : O Joinpoints

All cancer : Female(Karea) : 0 Tolnpalnts versus Female(lafin) : 0 Jolnpaints

200. CT]

Age-Standardized Dezth Rate per 100,000

a) All cancer male

Male :Stemach(Keren) : 0 lolnpolnts varsus Stomach(lefn) : 0 lalnpoints

Age-Standardized Death Rate per 106,000
8

o.
Tesm  o00n 2002 2004 b00m  sonm  onin ootr

) Stomach male

Q

an
T nsign,
Ry I

g 7s00| i

i S

3 esoo Tl e

3w .

%

2 ssm

%o,

b) All cancer female

Female : Stamach(icoren) : 1 lalapalnt versus Stomach(lefu) : 2 lolnpalnrs

+ lrostate(ieres)
g &
g " B
.

d Stomach female

wote - coton " versun voton s - | amate - Colon & ractum(Koras) -  Joimpoine varsus Colon % rectumCIe) £ 3 Jomnpoint
.
g 8 a00|
g = g
3 . R . 7
g = = ﬁ & |
D L i
H i —— B H
= - - a2
H H
|- :
.
. .

e) Colon & rectum male

Male : Liver(orea) : U Joinpoints versus Liver(Jeju) : U Joinpoints

f) Colon & rectum female

1emale : Liver(iorea) : U Joinpoints versus Liver(Jeju) : U Joinpoints

e0.00, 10.00 .

55 00| e -
g8 g am T — 2
: . g —_—
5 5 7 -
s 5 -
] £ om
3 w0 . F
3 . - 2
L. T T o
£ = k]
3 E 2
& aom 7

200 .

w v

loos 2000 2002  200s  z0s  mo= 2010 2012 i50s  zoo0 2002 2008 2006 2002 mi0 2012
Male : Lung(Koren) : 0 Joinpoints versus Lung(Jeju) : 0 Joinpoint: Famale : Lung(Koren) : 0 Joinpoints versus Lung(Jeju) : O Joinpoint:
0. Tty z0.
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s
g 5 = 8
g . g 1sm
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5 T g =
E 2000] E] =
o
\sss 2000 2002 200s 2006 2008 2010 2012 1s5s =000 2002  200¢ 2006 2000 2000 2012

i) Lung male

j) Lung female
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Age-Standardized Death Rate per 100,000

) Pancreas female

...... : Cervix uteri(iorea) : U Joinpoints varsus Cervix uteri(Jeju) :

.......

0) Prostate male

Age-Standardized Death Rate per 100,000

n) Cervix uteri female

[Fig. 2] The joinpoint regression and permutation tests were used for identifying comparability in major cancers'
Age-Standardized Mortality Rate trends between Korea and Jeju special Self-governing Province during
1999~2012. a) Failed to reject parallelism (p-value=.056) b) Failed to reject parallelism (p-value=.162) c)
Failed to reject parallelism (p-value=.706) d) Rejected parallelism (p-value=.027) e) Failed to reject
parallelism (p-value=.789) f) Failed to reject parallelism (p-value=.565) g) Failed to reject parallelism
(p-value=.227) h) Failed to reject parallelism (p-value=.085) I) Failed to reject parallelism (p-value=.491) j)
Failed to reject parallelism (p-value=.282) k) Failed to reject parallelism (p-value=.452) 1) Failed to reject
parallelism (p-value=.240) m) Failed to reject parallelism (p-value=.890) n) Failed to reject parallelism
(p-value=.884) o) Failed to reject parallelism (p-value=.050)
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