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The influence of lifestyle-related disease on breast cancer by the

decision tree analysis using DPC data

Chieko Sakamoto™, Toyama Hinako™2, Keiichi Saitou™
*1 International University of Health and Welfare Graduate School, *2 Institute of Medical data Sciences

Abstract : We investigated the relations among age, smoking information, and lifestyle-related disease (hypertension :HT,
type 2 diabetes ;DM, hyperlipidemia : HL, body mass index: BMI) in cases with breast cancer, using Diagnosis Procedure
Combination survey data (DPC data) . The risk factors to affect breast cancer was investigated using a method of decision
tree. As a result, age was extracted as the most significant factor relating to breast cancer. The rate of breast cancer patients
with the youngest age group was 10 times higher than the rate of the oldest age group. The second factors was smoking.
The rate of no-smoking groups are higher than the rate of smoking group. After the age was excluded from an independent
variable, a smoking factor was extracted as the most significant factor. The ratio of the breast cancer in no-smoking group
was more than that of smoking group in which the following factor was HL. The rate of breast cancer patients with HL
was 3times higher than the rate of patients without HL. After the smoking factor was excluded from an independent variable,
the rate of breast cancer patients without DM was 2times higher than the rate of patients with DM. patients have most HT.
It was suggested that HL and DM are more lifestyle-related disease strongly affect on the breast cancer than HT which is

most associate disease.

Keywords: breast cancer, lifestyle-related disease, Decision tree, DPC data

1. #&5R

73/l 1981 FELICKR DN E DR 1 A THY ., AETEHE
IR DOOHEDS DBAFIEDV AT ERNZT2>TNDEDHE
H20), DPC 7 — X E T — A DNEHSNTRY, X
1 7201 TH HEIH OGRS T 12 1T A OHFEIL LD
Kz B AR T2 LN TED, 2T, B AIERBED
2010—2012 4™ DPC 7 —#ZF| L CZIVE TR ADIIE
SOVBIR . PR ERRRICHANTOTAE LU EERCY 277 7
JREREILTET, BENSABERD 5 K3 A (i, H . IT.
K. L) IZHOWTEIEIL EAL 4 (L ETONAFIEE
AT B A TEEIER O S (HT) & 2 BEERR S (DM) 1
5 KA TTUT, EARIE (HL) XG2S A . B ASA TS
MIPHET D03 bhso1= Y, 22T, 2013 4Lk, 5 K
A BTGB DM DN AV AT SN DHIE B LD A
HANTET,

2. B#

DPC 7 —XZFIH L. s A LR EERCZ O3
MR ESAE A NE D LB L TO AR5,
3. A%
3.1 sA&EIER

BEBED 5 KBADIG TFEREH, FETEEHIC LA
LTCWAEBAERRIEBRELT-, LA LB T L EK %
BETTB7-012, EIEEIEREL THRT —2D 5 RIRAZ
NEND ENL 4 AL ETIZASTZOHFIED HT, HL, DM %38
RUT-, Zoftic, FREMIRALNDADI AT 7 728 % THNA
TARTAL 2 FE2- L Wi 2015 A2 2B E 1L T, ARt
EAR i (CE D) | RETSTE 2 (BMI) | ML 0> A5 M8 (WRJE ) 2558 4R
L7z,

330 030000000000 38th JCMI(Nov.,2018)

3.2 MET—EDHE

2010-2012 420 DPC 5 —#D5H 20 sk Ll Lo #E 5 —
% 18,448 AR H LTz, ABE&#0IRL TWOAE IR ABED
1 HBFE LU THDERAT 14,780 12727, BMI LIRS
RHAOIEFZBRIN TG R, 2T 13,252 fhLiesTz, 2D
IHLNRAIEERHIT 2,863 1f:&720, FOWNFUTHNS A 121
PR, 03 200 ., JITFAS A 217 1, RIBAS A 284 11, filins A
320 14, ZDOMMOD L 1,721 72572, ZONFRZEZ 112
R,

®1 HMERT—EDOAR

- ZEZEC | SFABEL
RENR | B8 | spame o] sna2 0
sEEm || -

RA%SEL L | 10,389 B4

MAESEHY | 2 869 16|
2 A A 121 0.9 52
T 200 15 7.0
BAA 217 16 1.6
XA | 284 21 9.9
WAA 320 2.4 1.2
ot | 1.7 3.0 60, 1

3.3 T AE

DAPRBEILDALZNLANORAD 2 BRI,
SSHTIZIEREEE 7 IBM SPSS Statistics23 Dk i A Fi5E
(CHAID) Z v, TR A BUZHN A O I ML AHIT H

BIBMERIEFRFESAR (BIIEHAERERFIFMAR)



2-6-1-202-6-10 00003 00000000000000000

T. HL. DM E4E(, BJE . BMI Z5% B L, DI RN 7e</2p %
Tieh B O TRV 14 u&IEEMEﬂA@W BERVLTINL
JFETHIT L,

3.4 RIBMECE

L7 DPC &7 — &%, Wbit b7 — kB & 5
HHE R ATREEA (LS TR, FAEHRILE A TN
O EFRERAE AR PR AW TIIER Y | L&
T (KR 114-1g-146),

4 R
4.1 £FEER. £ih. BMI EEDHEDRAR

RIBYEB D 5 KN ADBAFIE THLATEE G
BMI DWW TIE, 55 36 [AIEEIEHRFES KRS TRELE

R %8I T 5, AAAE HT OHFEA OEIGD 18.2%.
DM OFFEA DOEIE D 7.4% . HL DHEA DEIE M 13.2%77 -
72 ﬂﬂ@ 4 TN AT HL 2 T3 2EIE M b min o7z
23, W HT & DM Z 7T 2EI5 1T o7z, Flid
f{ﬂ%{ﬁ FEDAD 61 ik LB IR, AN 73 5k CThieh i
ot ILMAEIFBAITENEN., ZDMOBAEDRIC
Mann-Whitney @ U § i (p < 0.05) TH & 201 4 Hiviz, BMI
DR RABITILA A 22.3 T, FFAAD 22.8 Theh K& il
DA 207 Theh/NEShoTo, FERAEA A BMI O
JEITENZE I, ZOMMD A A EDIIZ Mann-Whitney (7) U
MREMP<0.05) THEENALNZ, LML, LA EE
FRRE S B A7 25 BLEOEILIE e o7, ﬂ;‘@@wﬂa:
DNTHE 2 1R, Bl A D BBER DOEIL 73 59.4% TR
YXOE»oT, B B, KIBDSA OWBEA S 40% 5
Eol=DIZHAT IR 15.7% b IR T=,

xR 2 5 KNADEEIRR

BER IR A%
A % A %
A 19] 15.7 102) 84.3
B A 88| 44.0 112| 56.0
A 106] 44.8 111] 51.2
KA A 116] 40.8 168| 59.2
fifi ¥ A 190] 59.4 130] 40.6

4.2 RERFEIZKDLNH

PEIREBUTHD A OH IEAEZLEL, HT, HL, DM, i,
BMI, B2 N 25 B 2R E L2 U — KX 2 %] 1 1R
T 8 LAy 34T B3 kLA T, 53 ik 67 kLA T, 67
R 75 LA T, 75 s D 4 FEZ iz, LA OEIS
VR WVEHZE RI<, B3 ik BA T I 75 kB 0fY 10 {5725
72 1: ) —FK 1~4) , 75 EHEUAMNIE 2 Dl ETHY |, 3
NRTCEEDOA T ST, LA AOEIG L, W3 s BRI g
THEEOFHDEHIE m o7z, (K1 /—R 5~10), ILA
DOFEIAIL, 53 L F CHUEME T 67 it 75 meLh [ CRAJE
MWDK 4 f57257- (K 1: /—K 5, /—FK 9),

WIZ, PIDITERE LML BB OIE A 0D, A b
B RNETE Z DALDE A RV RS A X 2 1T, 3

AY IR | XM oD A | WU AR DA ZO LA A DEIG 03] 4
fE72 572, LinL, BUBA XS5 HL BHFEOH JEToIkL

EIBMERIFRIEGAR

HL A I3 LN ADOEIE D 3 572-72 (K 2: /—K 0~
4)0

[FIRRIT, IS ZEH OO A TR G REZX 3 1T

R, Wil DM BHEOH D 1 [[l72->7-, DM H13H k0
HNADEIE DK 2 57257 (" 3: /—F 0~2),

ANADEE
"""" 2=y
_hFdy % .
--------- BIMRAIEL 958 2742 |
| WALIBALL '--m/vm 42 12|
LEEE IR pen 100.0 2863 |:
_________ =
BED A 5
M8 P {8=0.000, N4 2 #&=35.307, df=1
[ 1
W21 A% 24E
| |
J=F1 /=F2
h3dy % n hFdy % n

BImALL 939 1565 BAIPAZIL 984 1177

BiSA®Y 61 102 BIFABDY 16 19
118 58.2 1667 ot 41.8 1196
HLGtFEDOEE

S P 18=U.042, 14 2 #=4.150, df=1

|
HL & HLE

1
/-F4
ATV % n

1
S=F3
hFdU % n
WiLPALL 986 1082 | |MILIPAML 960 95
BifABY 14 15| |WAMABY 40 4
it 38.3 1097 ait 35 99

K2 IHANADEE = BEOHE
> BYEER > HLHEOEE (T35

FLAADH &
T J—Fo |
: palpae=1V] % n|
'Pl-i-LD_;,f-l:—' [mamaizL 958 2742 ;
AR ANABY 42 121):
 WASABY e 1000 2863
El
DM FDH#E
2 P {@=0.041, D4 2%=4.181, df=1
| 1
DM#& DM#A
1 1
=K1 /=F2
hFdy % n hydy % n

BIDAIZL 955 2359

B imAfzL 977 383

BEIMABY 45 112 BiIpABY 23 9
ot 86.3 2471 o8 137 392
IENADEE = DM HEODEHE
[2&B I8

OOoOoOO 38(Suppl.),2018 331

(B19EHFERBRERAMAR)



https://search.jamas.or.jp/index.php
https://search.jamas.or.jp/index.php

2-6-1-202-6-10 00003 00000000000000000

5. &%

IS A B ik A EHE RS LD MR R T — 2 DA [E AR i
PRI HE T R AR, TAE, M, 2RI (19754F ~201347)
zLDe, 20104 ~20124F D FLH A D F B E 1607 ~647%
< RN TAETR ~495% . 657% ~695% &7 > T D,
LI DEETELFIER D A T HZ e, A ki
BWTKHGT — 2 &I A ORI E 723 28N T
EHEE 2D, TUTC, EMBERE VEE LB ADOEIE D E
WIS, LA D RRB R IZ05 5 14 BN LD | 40
B D50 B BT TE — o2l %, T OB%ITREIC
B+ 29 2 HAHT TVD, F-. [EFEEEEM (IARC. K [E )
AAGET S B52hR. 20074F) CIEMEE XL A DY AT LS
TR T=0, HARAND YT o A HSEEAf O FHLR
IZOWCDESENAATE B X —DOWFFEHEIC LD TR A0R
PUZEE ST ANE DA TR OFEAME R A TR ATAR
FAESITHT DI )0 TR, TaTRetEd Y | L& TS,
RIGET — 2 CILHF25 I N E DT REL BB DT T, ZD
T AR CHEERE D J7 I A DEIE IS Eh o1, BRI
FENBIRDI5.7% T2~ Te e EL TNDHEB 2D, BED
FEINAAZIZ DN TIEEZ BB L - 2 &3 T&
LHHY, TSR TIXZOM ST — 27200 TR 5
ZEDREFRENZ D, LU, feb BIEDRNEE X BN DHE
B NT B EE D DR ZE 24 | LI OWBE DO AT HEC
VL BUESECILA A DB G N E W IR RIS o728, BUE
HIESHICHLIHFOF T LTz, LT A0S
WEHLA B EDRI3FIZ /e 5T, R T —H TiX, SRBADH
HEBADBHLE IS @ OEIE THFL T, Avm TR
VER— LI E DAZF FHLO F—RIRDIRIEIR ThHh 5,
£k % 20 CAZ T2 IR LHEFEAEY A7 O BIEPE A R FE
NTWBIN, THDAHART A2 25 2 Wi 20154 )
2PCQ26TIL, =t F 2 L —RAiLimited-no conclusion
GELAR A7) T, AT OB IIEFIEV A b S
FDMEINNTRERAHT SN2 ESN TG, TRIRED R
BOAIEIZBDGT, HLO O FEIX AL AL DB ZRIE 3
BHEEZ D, IO BN N DERN 22 A,
DMBFEDOA Ty L, IS A DOEIE IXDMEETH D2
127 o72, THMAHTART AL 2 F52 - L Wi 20154 )2
DCQ25TIE, =B F L AL —73Probable (1ZIEHEE) T,
DMODOEEE DN FLEFIEY A7 2 IS A2 LIXTIEMETH
HESNTND, —FH | AV AVARPUE R SES T LHE7 T )
RARIECHD AN AT Tl AN Ad X
e A S U O R AR A7 MR ZEL STV D
8, A%, PHFIEDIBIRIRIC OV THIER L OO S EER
bBHEEZ D, HTIE. A AOPEERED T i EI A 77
ST, B AEDOBEIX AN -T2 eh, HdAk
AR O BE CIEHT IV HHLSDM A LD KRE N2 ER
TRIBEINT IR I LA A DVAZ BRI ESFL T2 A3,
BMIE 9l 322,372 572 Z L TH N AL O BE X A b7
MoT=bB 25, WIS A B ERREHEH IR ARET —
2 DA [EF BB HE E e, L, M, TR (1975
FE~20134F) YIc kDl HAEO014FEDOILI A (LN
EEte) ORBIEOFEER DA ITAE 2 H 2 TRV, 1975441
L9 5HL19854E 31,8, 19954E732.8, 20054F:7)34.6, 2013473
175725 C0D, ZOZENBY | LA DI AT ERIZOWT
SHICHARDZEIZEETHD,

332 0380000000000 38th JCMI(Nov.,2018)

6. ¥&5im

LA EIRBFIEIRoE OO NV A7 ESAIE A M
EOIDNEEL TW AR 52 8& AINELTZ, DPC 7
—XEFHLCRERTEEZ OV, IEREEICIHDA DA
M MSZZEFAHRFIED HT, HL, DM L4, B BMI
ZRRELUSHT LIz, 55 1 43I AR E CILAS A & e TR M i
DRIBESNT, 5 2 IR IXME DA T, 37~ C oD BT i
FECHBADEIE N ED T, ML BB HFEE RS L,
WZHE D AT HEC Ay L, BT ME D 5 8L A DENG IS o
7o BUEA 1TE5I1C HL PHEOFMETHIEL, HL A 23528
HDFIG BTz, SHICMEDA A2 ER<E DM 7D
FEET/YIZ L, DM 0D 5 LA A DEIE N o T2, H
ADPFIETHDAETE B IR T, bEIAOFEW HT LY
% DM & HL CRIE TRV Z EARIES -, FLE 2RI AR
FA RO A DV AL R F- LT b o T273,
FNENOFEEROIGFRIRO BB E BT L0 EN DD,

7. BiEE
ABFFEIE MEXT B2 JP16K00486 D Bh Ak Z 3% 1T 7-H 7D
“C“ﬁ—o

8. && ik

D AT MU T, 78 R —. DPC 7 =& AV iREAR
ST LD AR B D FER B — 28 A B R Ot — . A4
AF LTI T 7 AT BFEEE, 2014;16(1):1-6

2) HAFLIEFE  BAORIL I SSILER AT AR T A 2 &
oWt 2015 Wi, A RE)E, UK, 2015

3) SORTFYANLF SR 7, 7 B —. DPC 7 — & & 7ok
TEARGIMTZ ZDIFD AL ATEB BRI DO BHEIZ OV T. ERE R
A REFROUEE, 2016;36(1)454-457

4) Hori M, Matsuda T, Shibata A, Katanoda K, Sobue T, Nishimoto
H, et al. Cancer incidence and incidence rates in Japan in 2009:
a study of 32 population—based cancer registries for the
Monitoring of Cancer Incidence in Japan (MCIJ) project.
Japanese journal of clinical oncology. 2015; 45(9):884-91.

5) https://ganjoho.jp/public/cancer/breast/ (cited 2018-Aug-23).

6) http://epi.ncc.go.jp/can_prev/ (cited 2018-Aug—23).

7) Ahern TP, Lash TL, Damkier P, et al. Statins and breast cancer
prognosis: evidence and opportunities. Lancet Oncol, 2014;
15:e461-468.

8) Noto H, Goto A, Tsujimoto T, et al. Cancer risk in diabetic
patients treated with metformin: a systematic review and meta—
analysis, 2012; PLos One 7: e33411

FEIBEERERFEARS (BIIOBEFAERFRESFMAR)



2-6-1-202-6-10 00003 00000000000000000

A A E
"""" J-F0 |
F51 % n|
rE=me——- WAL, 058 1T
. by LERTE TP
| AR | e
ARFER
02 P =000, 14 2 i=98.204, =3
I ] I 1
< =53 (53, 67) (67, 75) >=75
| | | |
J=Fi J-F1 J=F3 J-F4
F4) &% o F4 % o b e VR nFdy ® q
RiTLtL BE5 M8 BHiAtL B46 803 Bt 973 aee BRfA L 986 6O
WATAEY 135 N WiFAEY 54 46 LB T WETRAEY 14 1
&t 01 % &t W7 &t L At BA 812
' & i & T -
DR EHiEnEE HEOESE
Pl P {B=0000, N+ 2 M=12.775, dF1 I8 P =0.003, i 18=0.504, 01 6 P iE=0000, N 1 @=10.148, =1
| | | I |
ke E#FH mgu [Bﬂﬁi*r iﬂEﬁlﬁ Wi
| [
J-F% J=F8 J=F7 J=F8 J=F9 J=F10
N7 % n A7) % n N3 %  n NFd) % n NFdY % n nFdl) % n
WAGAGL B 150 |WHMAGL SE1 68| |WHMAGL 026 451| |WAGAGL 072 36| |WEMALL 056 60| (WRGAGL a1 &9

WiHLEY 189 3| [wifasy

19 4| [WEABY 74 ®| [WAEABY 28 10| |WRFAEY &4 1| [WEEAEY 00 4

[ s 55 18| | &

8 103 | & 170 488 | | &% 126 31| | &8 168 @1 |

o 151 &3

K1 Y—2KE

ADNADERE = AREFR > REOCHE 1T800I

FEIBEERERFEARS (BIIOBEFAERFRESFMAR)

ODO0OOo0O 38(Suppl.),2018

333



