creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

[UCI]1804:21031-200000179656

of 3 A A} 3 9] = &

Qe 2P o] §F Fo o 3
BAA 298 AEE WlE A7

20194 " 24



of 3 A AL o 9] = #

ToR

]

w

0

2

20194

A 3

4 3 4



2019 2¢ 229

S o
1% ok
= =
> >
-
o o
e =
Fi ol
PR e
ro, .g
b

o)
£
=

N
—|—l




i

2 U}—O]oi _i,_xé]ao]:

ho
=

2.1 7}

14|
19 A

M M FH - O

o

B

2.2 ¢ AE

11
11
19

A3 a1l
ST HE =

A
AL E

1

Ay

2.3 7}.&‘51]:_ _i,_%

2.4 A
3.2

T
=K

or

o

T

;OL
B

_ZU

40
43
45



A4

2

- 14
- 15
- 16
- 17
- 20

o
X

!
oF
Eall
\mo
=K
Eall
‘mmo

o)
|

o

0

22!

o
iy

!
ZO

o
O
wK
o
el

o)
ij A

o

0

22!

oy
4

!
=y
Eall
\mo
=K
Eall
‘mmo

o)
ij A

o

0

25

oy
4

!
N

Eall
\mo
=K
Eall
‘mmo

o)
ij B

il

0

25

——

E)

ol
®r
te)

!

—

0

H]
o0

oF

25

20
21

N\
ol
N

0

!

—

o
G
H)
on
~

25

21
- 31

25

o

o

(35
H]
o0

oF

25

32

25

32

33

m
H]
o
N

25



WA I

18
23
23
24
24
25
26
26
27
28
28
29
29
30

& wolo} A
959 /‘\lﬂ“_rLZl'

Agr 7HE

& Hrd

38 9 Ao

a9 1.

AE] o] gk

|

x
oko] =7 3y

ot =1

AR/

959 /‘\lﬂ “_TLZl'

Efol o3t
Ef el o

o]
=

~O

il
o

TR

T 959% /‘\lﬂh—rLzl_

S
er

o]
=

|

21 Xy

2z

Elo] th3F 95% ANF]FEZF e

o]
=

7 12, BAAL HQF AH AT (QELQ]) crrerressuaneessisssseessisss s

F 95% A2

=)
er

Elof of

o]
=

|

21 2xy

+ 95% A1 Z -

=
er

Efef] i
Elof of

(o]
=

F 95% A1 Z -

S
er

o]
=

|

x
oko] =7 3y

ool =1

5

s

17.

a4

F 95% A -

S
er

Elof of

o]
=

N

o
o

TR

45

46

wK

47



A comparative study on survival rates of Busan small area
by major type of cancer using frailty models

Hee Won Choi

Department of Statistics, The Graduate School,
Pukyong National University

Abstract

Cancers, also called malignant neoplasm, correspond to International
Classification of Diseases (ICD-10) C00-C97. They are still one of the
major causes of death in Korea and mortality rates have been increasing
until recently. In particular, the cancer mortality rates of Busan have
been higher than those of the whole country or Seoul since 2001, and the
gap became more and more widening.

Using cancer registry data of Busan, in this paper, we conducted the
survival analysis for the survival time which is defined as time from
initial diagnosis to death of cancer. For this purpose, we compared the
survival rates estimated by gender, age groups, and summary stages of
stomach cancer, colorectum cancer, lung cancer and liver cancer
classified as major cancer types in Korea. As the survival rates of
cancers may be different according to small area, the analysis was
performed wusing the frailty survival models considering the unit of
Eup-Myeon-Dong as random effects. Also, various and effective
visualizations for the fitting results was presented including the disease
mapping of Busan. In addition, the inference results were compared
according to whether or not the deprivation index variable indicating the
socioeconomic index by small area was included. As a result, the
deprivation index reduced the significance of risk for cancer death among
dongs.

keywords: Cancer, frailty model, random effect, survival analysis
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FTEdd & 405% 25.0% 8.3% 46.5% 16.7% 3.3% 25.8% 12.0% 4.1% 14.5% 4.8% 3.8%
1d 70.2% 57.5% 41.7% 79.3% 46.6% 26.0% 67.3% 44.5%  23.7% 46.7%  24.9% 9.5%
2 571% 42.5% 25.0% 67.6% 32.3% 13.2% 52.2% 28.2% 13.0% 35.1% 12.4% 6.3%
54 41.7%  21.6% 8.3% 51.9% 19.6% 3.5% 30.0% 11.4% 4.2% 14.5% 4.3% 3.5%
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H F74%  SE. p HR  95% CI for HR

%A 0.172 0.023 <.001 1.19 1.136—-1.243
o34 Ref

0—44A Ref
45—-644  0.064 0.041 0.122 1.07 0.983-1.1565

AT
° 65—74A) 0.598 0.042 <.001 1.82 1.674—-1.974
754 o] 1.436  0.043 <.001 4.20 3.862—4.577
=3t Ref
7] =4 1.227 0.025 <.001 3.41 3.246—3.583
dAH o] 2.801 0.028 <.001 16.46 15.572—17.404
HFa
& 0.0084 0.0028
SE.: ¥F 232} Reft 7159 F; HR (hazard ratio): 9184]; CI: A= F7¢

¥ 7. 03¢ ZHEHdY 28 FF A

HP FAzk  SE. p HR  95% CI for HR
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22 Al

SAS Z &=

LIBNAME L3 " (Z2AA)";

$MACRO CLEANI;

/x W71 &egls AA
$DO I=1 %TO 4;

DATA CANCERG;

SET L3.CANCER&I._2;

IF S_CODE=4 THEN DELETE;
RUN;

/* BFEFX] 4= MERGE */
PROC SORT DATA=CANCERG;BY DONG;RUN;
PROC SORT DATA=L3.C2;BY DONG;RUN;

DATA CANCER6 2;

MERGE CANCER6 (IN=IN1) L3.C2 (IN=IN2) ;
BY DONG;

IF IN1;

RUN;

/% Ag_%:_}\]z_]— *% /
/o Aol 2AQH YA A = A g
DATA TEMP1;

SET CANCER6 2;

IF DEATH='11111111"' THEN DEATH='";

RUN;

DATA TEMPI1;

SET TEMP1;

IF DEATH='' THEN DEATH 1='20161231";
ELSE DEATH 1=DEATH;

RUN;

DATA SURV6 &I;
SET TEMP3;
YEAR=SUBSTR(FDX, 1, 4);
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END=INPUT (DEATH 1, yymmdd8.);
TIME= (END - START) / 365.25;

IF DEATH='' THEN STATUS = 0; /* o =4tk o]} */
ELSE STATUS = 1;

RUN;

%END;

$MEND ;

/* W71 AES L FLEdufo]olxy
$MACRO KM (DATA) ;

$DO I=1 %TO 2;

$DO J=1 %TO 4;

DATA KM&I&J;

SET &DATA;
IF SEX="&I" AND AGE G="&J";
RUN;

PROC LIFETEST DATA = KM&I&J PLOTS = SURVIVAL (TEST) INTERVALS =
TO 5 BY 0.0001;

TIME TIME*STATUS (0) ;

STRATA S_CODE;

RUN;

$END;

$END;

$MEND ;

$KM(SURV6 1 2);

Jrexn OpE AERA wxx)

/* frailty(random effect)+« & */
$MACRO FRAILTY;
$DO I=1 %TO 4;
PROC PHREG DATA=SURV6_1_2;
CLASS AGE G(ref="1") SEX(REF='2') S CODE(REF='1 =g
DONG;
MODEL TIME*STATUS(O)=AGE_G SEX S_CODE/RL;
RANDOM DONG/SOLUTION ;
RUN;

PROC PHREG DATA=SURV6 1 2; /* HEA|4 WG F7F «/

CLASS AGE G(ref="1") SEX(REF='2') S CODE(REF='l =&}

DONG;
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MODEL TIME*STATUS (0)=AGE G SEX S CODE DP10/RL;
RANDOM DONG/SOLUTION;

RUN;

SEND;

$MEND ;

/* S ZHUdETE M e Fol ko]

RANDOM EFFECTE 7¢lo= i A= 24 (F=-AT &) */
DATA SURV6 1 3;SET SURV6 1 2;IF DONG IN ("A|&");RUN; *%|IHIGH:
M
DATA SURV6 2 3;SET SURV6 2 2;IF DONG IN ("7#%l&");RUN; * o & <F
HIGH: % ;
DATA SURV6 3 3;SET SURV6 3 2;IF DONG IN ("Hk&-E");RUN; * 3 HIGH:
WEE;
DATA SURV6_4_3;SET SURV6_4 2;IF DONG IN ("Uhth&");RUN; *{FQFHIGH:
ohols;

$MACRO INDVI;

$DO I=1 %TO 4;

ODS OUTPUT SOLUTIONR = RES&I;

PROC PHREG DATA=SURV6 &I. 3;

CLASS SEX(REF="2") AGE_G(REF="1") S CODE (REF="1 = %}") SERIAL;
MODEL TIME*STATUS (0)=SEX AGE G S_CODE/MAXITER=40;

RANDOM SERIAL/SOLUTION;

RUN;

ODS OUTPUT CLOSE;

[+ TEATS AR5 47 ol S1e] ZeLdE Aot MERGE */
PROC SORT DATA=RES&I;BY SERIAL;RUN;
PROC SORT DATA=SURV6 &I. 3;BY SERIAL;RUN;

DATA INDV&I;

MERGE RES&I (IN=IN1) SURV6 &I. 3 (IN=IN2 KEEP=SERIAL STATUS DONG
TIME) ;

BY SERIAL;

IF IN1;

RUN;

SEND;

$MEND ;

$INDVI;
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# 1. ZedE 95% A3k 1=z A4

> setwd('(FAEZA4)"

> library (readxl)

> windowsFonts (malgun = windowsFont("UssHFE3149"))

> datal = read_excel(FRAILTY_TYPE_3.xlsx', sheet = 'GAST_1") # dHo|¥ &g
27
> plot(datal $estimate [datal $lower <= 0 & datal$upper >= 0] ~ datal$codel
datal$lower <= 0 & datal$upper >= 0], ylim=c(-0.4,0.4), ylab="Estimated
region—effect", xlab = "Region", pch = 20, xaxt = 'n', xlim = c{4, 102),
cex.axis = 0.9, cex.lab = 0.8, cex = 0.95)
> points(datal$estimate [datal$lower > O | datal$Supper < 0] ~ datal$codel
datal$lower > O | datal$upper < 0], pch = 20, cex = 0.95, col = 2) # A
T
> axis (1, at = datal$code, labels = datal$dong 2, las = 2, cex.axis = 0.7, family
= "malgun", font = 2)
> abline (h=0, Ity=3)
> for (i in datal$codeldatal$lower <= 0 & datal$upper >= 0]) {
x1<— c(, 1)
y1<—= c(datal$lower[il, datal$upper[il)
lines (y1 ~ x1)

}
> for (i in datal$codeldatal$lower > O | datal$upper < 0]) {
x1<= c(, 1)
y1<—= c(datal$lower[il, datal$upper[il)
lines (yl1 ~ x1, col = 2)
}

> datal$dong_2[(datal$lower>0 | datal$Supper<0)] # Fo3 T F=
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# 2. % 48 78 & Zady FEus 2

rr

8 A E
> indv = read_excel('/FRAILTY_INDV_1.xlsx', sheet = 1) # $%

> a = min(indv$Estimate); b = max (indvPEstimate)

> plot(indv$TIME,indv$Estimate, cex = 0.8, col = 1, pch = 16, xlab = 'Time/,
ylab = 'Estimated log—frailty")

> plot(indv$TIME [indv$STATUS == 1], indv$Estimate [indv§STATUS == 1], cex
= 0.8, col = 1, pch = 16, ylim = c(a—.1, b+.1), xlim = ¢(0, 15), xlab =
'"Time', ylab = 'Estimated log—frailty")

> points (indvSTIME [indv$STATUS == 0], indv$Estimate [indv$STATUS == 0],
cex = 0.8, col = 1, pch = 1)

> ablineth = 0, Ity = 3)

> legend ("topright", legend = c('Yes', 'No"), title = 'Death’, pch=c(16, 1))

# g, A, g 2=
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