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Trial of the Quality Control in Digital Breast Tomosynthesis System
Norimitsu SHINOHARA

Department of Radiological Technology, Gifu University of Medical Sciences
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AR, 7L A MMEY VTR (BT, DBT) il 2 B L7237 X K E@mrsE R Lo22oH 5, LaL,
NYERTT T A LB L CTHIBESHEINT 2720, PRI & BHE R TFIHOEZIIE2H TH 5, £ 2T,
AWFZETid, DBT @ SDNR, #i&, Z#EipaezillE L, €oOBUREZEE L 72, AWFETIE, § CIZEN TS
LTWwb444ODBT %M L7, 3§ _XCTOMl%EIHH X, EUREF (European Reference Organisation for Quality
Assured Breast Screening and Diagnostic Services) Breast tomosynthesis quality control protocol version 1.0112 %0 X S jji
L7zo millsEiziE, TRHET 7 2 vt~y llES —EXAEZFHL, BfEE— FTOMELIT> 720 KL,
DB L CHEME DR 2 < Mihids, B S5 TR R 2, 72, WO T I LA TEHHED 7 + —
XY FHMIN T RWED, EEEICOWTOZERIIRETH L, D720, BUIRIEETH ) ETIE 2w,
LGk, A= —HEEOE—F, BHTEGEEROILE L i— L omEEH T EOML P LETH b,

Keywords : 7L A b FEY VbV A, HEEH LA

YET T T4 LB L CHEBEESHINT 5720,

oRLeE YRR TR & 5 RS BRI O ML I8 T H
BUE, HOE TR A ORERAHIME I bo F7z, MEVVEIAIIBU B EEHME, E
H5o D ADOELFRIIHEE C, FEIZ#EY) RERIBITHREPPETII R, s he
iR e AT A\ BRI R fm s E C& 5, €072 FHERRESINFELL L VOPBIRTH %,
B, MZH SIS AERERT L L % T C, A W% T IL, European Reference
PLETHDH, Y VETTT741%, AED 1 KN Organisation for Quality Assured Breast Screening and
LR TH Y, FUREHWENE R D SN T Diagnostic Services (LT, EUREF) X ) %F] i
LEHe 20720, TNOLORMENERET 572 T\ % Breast tomosynthesis quality control protocol
HOFEEFELLTTLVAMNMEY YT A (DI, version 1.01" (BLF, protocol 1.01) 123D & b £
FMEY VRV R) Hit R L 2ALE X R RV AOmBEEMEYFERL, €OBIRE LR
FKEPER L2255, L, FAENIBIT 58— 7% b B & B L O
FEYEY AR, 1HOHETIEIZE R 5 (e

AETXMEEE (/213290 R) BHL, #&

HRICHEGZ BT 5 2 LT, EEOEEE

WA 2 LN TELHEMTH L, LL, < RIFZETIE, $TICENTHRIE L T 44k
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0y 74, BT AVAME - 2
B OGEHE) OMNEY YUV ARMHLZ, K
WF%Elx, EUREF protocol 1.0112&D &, FEIHH
& 72 % SDNR (Signal Difference to Noise Ratio),
IR, ZuhfRRE T SR L 72

Fig. 1 SDNR DO# R E

2.1 SDNR

WSO P5EIZ, 20mm O PMMA % FCiE L
FEEAREFH LT, F— FT#iE L7z (Fig 1)
F— N COEMERSHL, BiFE-FEx~=a7
WICEEE LT 2O, ¥—7 v N/ 7141V %,
BEEE T CHRE L. mAs EIXF U4
RETE WY, TOmAs % BRI SH DI
WEIZERE L 720 PMMA OJE & %#40mm, 60mm
AL S TR FE TSt 2 %E L7z,
% BT O PMMA £ 2 BT 2 #5251k % Table
LITRd,

SDNR @ #ll 52 it #& % Fig. 2 12 7/~% 3o PMMA
I0mm # JLEXHELICES, 20 LIHE
99.99% D 7V I =7 L 5E % AT oL T R EE ] X

Table1 REBTOHPMMA EIZH 3Bt

ESlmm)| EEFEV] | mAslE | =5y /T4L5E

20 26 33 W/Al
RADY 8 40 29 48 W/AI
60 33 66 W/AI
BELTIANL 20 25 45 W/AI
ATFANIL 1L 40 30 40 W/AI
ST 60 34 56 W/Al
ELTIMILL 20 26 50 W/AI
AT4HILEEEL 40 30 63 W/AI
HR 60 34 100 W/AI

20 27 56 W/Rh

— AU R4 EL 40 28 140 W/Rh
60 32 200 W/Rh

20 26 36 Mo/Mo

GEft 3 40 29 45 Rh/Rh

60 31 80 Rh/Rh

IV LG

Fig. 2 7 3= LEDEE &BIFE ROI

Y 60mm DA EIZEES 5o PMMA 13 &k
EEARIS, MEESG L D S5mm M L CEE L,
20mm T, 7NV 3IFEEFHT L5 1210mm, 40mm
T, 30mm, 60mm TiE50mm = FEAERQ TV <,
D720, TV IFEITEIILE ZHFG L ) 10mm
DGFTIZEREY 50 i SNZEE LD, 5mm
X 5mm @ ROI % #% 7€ L, Image J % v TR
I OEH L7z PV (signal) (&7 )V I §ENDF
i % fH, PV (background), SD (background) I
22O ROIND/NY 7 755 ¥ KO-
LIEERADTETH S,

2

SD (background) =%<ROI”)
2

PV (background) =%(ROI")

PV (signal) — PV (background)
SD (background)

SDNR =

22 THIIRGE

PR OWEIR, X RIESNHER
FHWTXEERE L 72IRETH 2#IEE—F
TETHENLET L, LA L, S
IEE=FEAELTWLIDIT TRV, ZD70,
K1, XHEERD BN 7ZIREETH 2 B £ —
FICTHEmML7z, 72, MEllEic, FRET
7 IVt~ 'Y — AR T T A EE T
HWTERL 720 79 AMEFTOREK % Fig.
3128 ¥ PMMA 20mm, 40mm, 60mm T O i
244 1%, SDNR & [ABkDS: (Table 1) & L7z,

2.3 ZEhDEERE
7 7 ~ M A%, EUREF protocol version 1.01123&
DEMEHR L7z 1mm 7V 3 BRI, #6£99.99 %
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Fig. 3 #7XREBEHOEER (a) BEEFE, (b) AEX
FeetLroREEE, (o) ABEXHFEEAENPSR
EEiE

rHWze 77 Y M AEBIZBWT ZE O IR
TEPERe 7V 3 ERLIAE D AIR #20 A3 & 72 5 5,
K772 bAETIVIEKNEH PMMA 1 mm %
2mm O PMMA # ¢, 2 & T5mm # EH L T
W% (LLF, EUREF 7 7 ¥ b 4 ), EUREF 7 7
Y b ADOBE % Fig. 4 (a) 127" ¥ . EUREF 7 7
YA, MMEOTIVIERNOERESLE L D
728, BUREF 77 ¥ b A X ) 7V I k%2 E Wl
T 77 v P ARER LT (BUF, AIR 7 7
YM24)o AIR 77 ¥ MAIE, TIVIERTIEARL,
ZEROXBWINEEFH L TEHMl 247 9o
PMMA JZ (%, 55mm O A THGET L 720 Feigdefti,
PMMAS5mm % #L55 X LICHECE L, iR %
v, = MrEEiTo72, BEE—FE~v=2
TIWVIZEREL, §—=7v b 7141 %, FEE,
mAs [HZ X Lw 2 1To72. 20L&, MU
mAs fEDSXETE WAL, €O mAs iz I
%&b mVEICEEE L. SHUZE > THLN
725 %AW, EUREF 77 ¥ b4, AIR7 7
YLD EIT 572 (Table 2)o PMMA (L5

(@)
Fig. 4 EUREF 77> FLADHEE (a) ABEXHEEAEY > RAEE (a) ABXHEE LY S RLEE

Table2 BEBTO Z#MPMBEEDBRITEM

BEEV] | mAslE | 2= vb/I4)L5
L=kt ) 32 66 W/AI
ETIAINLAT4H)LFEBIST 33 50 W/AI
ELIANLATAHILIEHR 33 80 W/AI
S—AV R EL 32 160 W/Rh
GE#t & 29 80 Rh/Rh

FTHH LD Smm MU H LEE L 720 PMMA
DY 7> 5 15mm D ALE & 0 50mm O B kg T 1 mm
TV IEPALA TS ROLISAELEDOHLT, 1
BEM 7> 560mm DOALEIZH D 7V BB L Y AIR
HaricREE L7z (Fig. 4 (b))o

HWEX, AT 4 ATEIZROI Zi%%E L, Image
JEHWTHEZEEOWEEITo720 ATAATE
ATV ET NV IKOMEIBET 2720, FiH)
TROIDfLE S BB S CTHIE L. HELR
WEMEE Z8 7T 7L LT, EAY) B
RVER L 720 SO DIRDSY) BEAH & 2P-fifilig 2
€ L Z By fiae 2 e L7z,

3. WREEE

L7 AV v— 2 v 2L, FRER
BOME{GALEE O DICOM 7 — % (LLF, RAW 7 —
y) &R O B LEL DICOM 7 — % (DL
T, Proc T—%) IG5 ENTXLEETH -
72o AV Yy 7 A BTSSR B O AU ] R
ThY, Fr7F v HEEBIZED jpegT—F L L
THETE 2B TH > 720 GE HHHULFEHE AT
DRAW 7= ¥ DADPPFTE HEETH > 72,
ZO7, W B L ORI, A—H =
R— FDLEL N, B TAFIRRR T — 5 2l
M L7z0 AW, HEEOHKTH Y, KX —
N—DMEY LY ADOHWRELZREBL 2D DOTIX

(b)
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-X Hologic
-@-Fuji JLIFRIST
-B-Fuji SLEERTHR
-O Fuji LIEEST
-0 Fuji LEEHR
—+GE

A J— AR ALERRT
-4 V—AVR W%

20 30 40 50 60
EE (mm)

Fig. 5 &*%t®M SDNR D#ER

72\,

SDNR D#EH% Fig. 512783 SDNR I,
TOEEIZBWT, PMMAENREL 251221
T L 725 SDNR DK & &1d, M &30 F i ks
NRLL0, ZFEHEEBTRERZ> TV, /2,
SDNR # KD LEDO Ty T A ME ) £ XDME
X, IV P TAMPMRTTHEEL /4 XDMETF
THEEND 72,

Table3 HRETOFIIFREORERER (mGy)

20mm 40mm 60mm

=Dkt 0.996 1.522 285
ELIAIVLATAHIV3EEST 0.838 1.593 2.679
ELIAINLATAHIVEERHR 1.019 1.169 2.141
S—A ARGt 1.174 1.509 2.808

GE#t %! 1.544 2.358 4919

Hi ) E O RS R % Table 31278 3. FRE I,
20mm, 40mm, 60mm &= = A F EWNL 720
FEE— FCTX IRIESNBERTCHIE L 724
BEARIEORE TIE, 10% L TFTORETHL S
L RERE L 72,

Z dhiRae CEAEDE) OFHIKE R % Table 4 12
Y AU Ty ZFBOIRY A £75% T, Proc
7 — % Ol IE X EUREF 7 7 ~ » 4 Cllmm,
AIR 77 ¥ N AT12mm ThHho72. BT AV A
HBOPRY) A1 ST E— FT+75%, HR E— F

Table4 BEBTO ZEHPMEEOAERER (mm)

EUREF AIR
ATy E 11 12
ELIAINLAT4HILITHIST 10 12
ELIAINLAT4HILFTEHR 4 6
S—AUREL 7 5

GE#t 3¢ Nzl Nzl

T=20ET, Proc 77— % OFMEIEIL ST E— KT
10mm & 12mm, HR E— FCT4mm & 6 mm TH o
720 7 — A Y ZAFELOIE Y 1% £ 25 T, Proc 7 —
¥ OFEEIE 7mm & S5mm THo7z, ATV
s EL T AV AHBEO bEY VY R,
EUREF 7 7 ~ b AOFDBRWRERE R o720 ¥ —
AVAHDINEY VT AZAIR T 7Y P AD
HWBWERE R o7 GEHDO MEL VT A
X, PRI — % Th L7290, FHEEOREIED
T o720

4. ¥EEE

KIFZEIL, MEY VRV AONEERIEE OE
fiti & ZF ORBE S IZ DWW THRET 217 - 720 FHIME,
HIEMEDIEFEMEIZ D WTIE, WIREZR TED 2wz
OETT 5 L IdREETH D, S 512, M
HRERE, WY BT ENTELHEGED T + —
XY NG EEATREZ S TWALDRET S &
bWEETH L, TD/20, KRR, BURITET
Y B TIE R, 4%, fi— L7 oK)
VETH 5o

5. Xk

1) European Reference Organization for Quality Assured
Breast Screening and Diagnostic Services (2015).
[ Protocol for the quality control of the physical and
technical aspects of digital breast tomosynthesis system
version 1.01 ]
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THREEL, AVREIE, BEREE BIER
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Comparison with Paper Data of Phantom Scatter Factor Calculated from
Output Factor and Collimator Scatter Factor

Tomohiro SHIMOZATO', Kyouka KOBAYASHI', Yuna MIYASHITA', Takuya TANIGUCHI’

'Gifu University of Medical Science
*Murakami Memorial Hospital Asahi University

= =]

BT AV F — XRRIC X 2 R TIE, O RIGRRTIRE 1 X o THANBHEFTE 2 28T 5o FHEICfE
HEIND 7= 3EREEON N T = PMEH SN L7290, BREZWEEZIT ) LEND L, T, E—bT—%
D—ERE LCHELR T 7 v N AEUREE, FHREICE o TROL I EAWEEL 2 ), BHOGEEE ICEHS L
TWho AIFFETIE, MR - 3 X — & HEURB OB A L OZALI T 2 2 S 5. $72, M
g E a) X =8 BEARBOWEMED S RO 727 7 > b ABEUREE, T — 2 2 55THICL > TRO LM
TR B LB L 200 2 ROMGFES B0 R ELT, ETANF—IZBT 577 ¥ F 2AHEURBOAER, 1312+05%
DNOZETH Y, T = D oROONFET— 4 ZRIRICHER L7254, G REORHEN S + 5% DA

WZIE 5T b Z EDTER S 72,

Key words : HfR%E, 2 A =5 §flR%E, 7 7 > b 2 HGELAREL

I.F G

B AV F — X AR & BB REE T, R
N OARRDO ML T, LB ZMERT 572012,
a ry ¥ a2 — ¥ W B ) ¥ (CT: Computed
Tomography) % FIH L T\ 2. W§h#iG % T
HESN5E CTREIL, ZWHLIEILEALEDLL:
WA, EEICFHARREFRE L w2l i
HLERTAMIT L = =R A VP ET %,
COE)ITHHBERTHE NS CTRER
FIZCT Y3 alb—F LIFATWVWS, CTY X 2
L — % THog 172 CT 5, WO RRiG#EET
$¢1& (TPS:Treatment planning system) Bz 25 S 41,
FEER R R i o0 A OFHR I S b o TPS Y
RSN TV BMERTE 7 VT ) X40d, A—
= e Rk A pEESHESIN TV L, Thb

DTN TN XL THREFEZIT) 7201208, Hh
MEHEE,PO M EN KPP OBET — %
(= A7 =) PETH D E— LT =5 LT,
K DR ® 54 (PDD : Percentage depth dose,
TPR : Tissue phantom ratio) < #li#} izt (OAR :
Off-axis ratio), i JJ 4% % (OPF : Output factor)
e EOREMENZENIH25, ZNHHIEMEIE,
FEIBRTHY, TPSNTETOE—LT—%
P L CRES M OFTE % S8 5 1213 2
A5 FEBIZIX, BHEO/ST XA -5 2 H
WCEHEINFIE T -7 EEUT—5 2 EbE
ZHh (BTN VT), FHET— ¥ ZES A OF
BIZHWAEZET, v a— ¥ ~0OaMEERK
LTwa,

C— A7 — % £HHOWER TPS 12 & 254
INT A= % AT B IS 53T ORI

A T ABEEL

Gk B B R o R DR AR R P U A o
T501-3892 I B IEL B 7l vl P - R 795- 1
TEL: 0575-22-9401

E-mail: tshimozato@u-gifu-ms.ac.jp
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(A3Ivyaz=vy) 2iE BrA2ETLHE
Bdhbo KWZETIE, ¥—LTF—5DO—EThb
OPF & 71) *— ¥ ELilAR% (S, : Collimator scatter
factor) [2DOWT, B OMESM & BMEN S
AR L72a OB O W TIREEZ T 72,
OPF (&, ZKH I &2 BaGs L 2B, — k=
) A—=% (JAW) THPE S5 HUGTHIPH (HRGE)
DKE SN Lo TELT B EEROE GV E R T
B ThHDH, T2, S, BEHRIEREEHNO
TR it D A & FEE T B BUELAE DS, JAW 12 K
BB OLZIZ L) EOBREET B hERT
BB TH Do OPFIE, 4 HELIRE (S, Total
scatter factor) & b F:EIL, OPF % S, T4 5 2
CAZXY, KPHNOARTEAT B EEROZEILE
T 7 7 v b AEEAREL (S, - Phantom scatter
factor) Z BN T5ZENTE D, S, 1%, KW
IR SN B BT AW & % 1E Multi-leaf
Collimator (MLC) THE S 2 HEHE) O#ifH o
BALIZ L > THEL B, KPHNOEFELMOZLE %
RLTWA, TPS NTIE, HSHEEEEND S
OYFELA A S, TRAM L, BEARNOEELR O L
fbx s, TREli L CRERTRA1T-o TWwWd, itk
T, OPF &S ZllsEL S, 5L, TPS IZ%
§k9 5 2 L TRHRERTE2MTHILT & 72, Storchi
S5O 12X, OPF DMIEMD A DS S, %
B2 L2 REL R, OPF% S, THRT 5
CLICEY, S, AEMT LI ENMEEL & o7z,
DF), TOXWT - EH5Z LT, OPF
DAEPWETHZ LT, S, LS. 28 TH2 L
ASURE L 72 5 72,

BTG TIE, X M ORBERE 2 R4 HAL
LCTE=¥ 2=y bixEfE (MU fi : Monitor Unit
) #HwTw2s, s, 88,1k, X (1) Dk
MU EOEFTHO—E L THEH SN TS 7
®», OPF & S, DPIEM A 5K 7z S, HiH &,
Storchi 5 DLHLT— % ok SNz S, DFF
BHEEDP—H L TVEIENEETH S,

_ D
MU =DbMU - TMR - S.- 5, - F, (1)

TIT, DIdHEEL SNSRI E (cGy),
DMU (3 FE4FEF10 X 10 em” TR HIZ BRST L 7235 &
DR E R KERIGHEE (cGy/MU) TH 1, Dose
Monitor Unit (DMU) & I 2%, %, DMU

=1 cGyMU & 745 L)1, HEREOW %
FEE L T b, TMR MM R KM= (Tissue
maximum ratio) & FEIEI, KIZBIFAES )
OGS E#T T — 5 Thbo FAIZOMOHIE
RHEFRL TV D,
ARWFFETIX, OPF & S, {22\ TR S F
DEACICKT T 22 RAT 5 L L b2, OPF
&S OPEMD» SRS, B L, OPF % [
WTRRT — 7 bR 7S, FHEME % HE L,
LA TPS OFfRT— % E LTHHEINTWS S,
FHEMEICOWTOZ YL IR 5,

I. 75 &

B 0 R 2 R AT RS AR 12 R iE S T
W B SRR R 2 1 Synergy (Elekta Co. Ltd.) 2»
S ENL XD OPE & S, ZllET S, XHE
DI FIVF—I1L, 4MV (0632), 6MV (0.683)
T 10 MV (0.730) @ 3FEFETH V), WEFIL
500 MU/min DI TH 5o 71 v TN, FETR
1 TPRy, DEZR LT 5,

HAH%RE (OPF) DBEIE

WG EEOT » M) AEE 0 FEICHKRE
L, o mick 7 7~ b A wWpl (IBA
Dosimetry Co.) % @& L7z /K7 7~ b LD
SRR (X, X SR SR BEAE (SSD : Source
to surface distance) #90cm & L7z, /K7 7 ~ b
LMNIZENLFT RAMTEC smart (REERX 74 v 7 £
) 12 FEHE S 4172 Farmer BIFEBEFE30013 (PTW
Freiburg) % Y — A8l L IZF%E L, X FfE SE
%6 [ 5 BE (SCD : Source to chamber distance) 7%°
100em & % % X ) IZRE OKEED» 5 DR S
10em) L7z (41)o FIINTEHE X —400 V IZRE
L7z XA NVF— 4MV, 6MV KLU0 MV
IZoWT, ML 4 x4, 6x6, 8x8, 10
%10, 15x 15K 120 % 20 em’ & Z24L S B 7235412,
100 MU % FEgF L 72 & 2 OB EEw %= BEEFE Tl g
T %o WEIE 3~ 5 EOWEZIT, FIfEZ
EfEE L7z HIEMEI TR ML A 4 2 F
WEAME, mMEREMIEZEL 2. £7-, WEE
10X 10 ecm* O #fi 1E 2 O B HE = 2 CIEB L L 72
fli% OPF & L7z,

W2, EEEFA 2 KER 2S5 OE S %210 cm 12



TTHREGL, AL, BTAER, BTHRR
WRREE 9 ) XA = Y FEURBORMES L ORI SN2 7 7 ¥ b AHGEURBO T — & & D LK

1 OPF DAIEEERX

PRo7zFF, K772 2O ENMES SSD =
85cm, 95cm, 105cm &2 H L C OPF ##fll%E L,
PR BEARTE I 2 3740 L 720

2 X —28ELHRE (S.) DAIE
BEHRREBEO T~ b)) & O FEICREL, 5
N Farmer BUEBEFI Z A L 727 27 V) LV EL
OHFEEI =77 v FaxftiE s ICEL: (K
2)Y, 327 7 b A OERMER R ERMEI,
SSD 7890 cm, SCD (X100 cm & 72 5 L ) IZFRE &
Nize I =77 ¥ b AOKED S BEER O A EHE
Wor.LETOHEBEIZI0Ocm ThHE, =277~
FAEMEHT 201, BAHIGHEREED D ORA

2 S, DEEERER

BT WET 7 ) VTN S D720 ICfHT 5,
ZDOIL, FIANVT—DOUENVRT v Ti2iB2
TS TOMENLETH L7720, 77~ Mol
HHLREDEADPLETH D, I=T 7Y FAD
W OEFEIZ4em TH Y, WED KM /2T
eOlZiE, 77 Y AR E TR CllE
RATHIVEN DD, HFmWN%E 77 v FADOKES
&, BIBFOENET7 Y FIHKE L, Khan 5° 12
Lo TRENT WA, OPF LIS, XHT A
VEF— 4MV, 6MV KU10 MV [22WT, R4
BE 4x4, 6x6, 8x8, 10x10, 15x15K&
020% 20 em’ & AL S 7235412, 100 MU % 17
BL72E 2OEHREZBHFECTIET 5. Wz
3~5MOMlEZIT, PEEEEMEE L7z,
B TR A IE & 1 4 > S ARIE, &
FEREMIE AL 720 F72, HREEF10Xx 10 cm’®
WIEBROBBEENEMCIESRL LM% S, & L
726

W2, 3 =77 M2 DfiE% SSD =85 cm,
9% cm, 106ecm EAH L7 &2d, S, #M%EL,
PR B ARAE A 2 BAG L 720

77> MLEELRE (S,) DHEE

S, (&, KEH»SIAET D EEMROELE KT
BRECTH 2720, Kblo Xz R L, #ELs
DOBALEEZFHIT 50 X M5 ST 28121E, &
TR RS AL L 72 0, DRI
IR 5 OFER S KB AT 5720, S,
DHEMIT L THEST ST LIIATETHL, 2
DZERE, S, (2)Y DX IZOPF % S,
ThRT5Z LI TRDOTVE, RIFFETIES
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What factors are related to a declining quality of life in general, healthy,
elderly Japanese?
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Abstract

Background Extension of the healthy life expectancy is a primary goal of the National Health Plan called “Healthy Japan
21", The purpose of this study was to investigate variations in the QOL over five years and factors which affect QOL recline
in detail, in a general, healthy population.

Methods The subjects were participants in the Basic Health Check Service 1999 and 2004 in two rural towns, Japan. We
analyzed 2,078 responses (903 men and 1175 women) whose data were complete in both years. We assessed the QOL by
using EuroQol 5 -Demension (EQ-5D) and indicated ‘Tariff Score’.

Results Compared with those under 40 years old, there was no significant decline in the QOL in those under 60 years old;
however, it declined significantly in those over 60 years old. Smokers showed a significantly reduced QOL compared with
non-smokers. Alcohol drinking significantly maintained a favorable QOL. Those whose spouses were healthy maintained the
QOL, compared with those whose spouses were in poor health, and those whose spouses needed care.

Conclusion In order to maintain the QOL of general Japanese in a community setting, it is important to take care of those
whose Tariff Score is declining, who are over 60 years old, whose BMIs are inappropriate, whose spouses are ill, and who are

not happy. It is more favorable if they are non-smokers who drink alcohol in moderation.
Key words : QOL, EQ-5D, Tariff Score, aging

While the divorce rate of 2.30 in Japan (2002, 22"-

Introduction . . .
ranked in the world, cf. America: 4.19, 1998) is much

There has been a great deal of research on the lower than in most advanced countries, numbers of
relationship between the quality of life (QOL) and unmarried and divorced persons have been increasing
lifestyle in many populations over the past few rapidly. The percentage of elderly persons (aged 65
decades. Maintaining the health-related QOL beyond and over) living with their children or grandchildren
a certain level is becoming increasingly important in fell from 69% in 1980 to 48% in 2003. The percentage
both clinical care and planning health care services. of elderly persons living alone increased to 14% and

Problems related to the elderly are the most serious that of those living with only their spouse rose to 34%
social and medical issues in Japan because of the (2004 June) ' .
falling birthrate (total birthrate in 2007: 1.34) and the As described above, because of the problems of a
increasing aging of the population (rate of population falling birthrate and increasing numbers of elderly,
aging over 65 years in 2007: 21.5). Additionally, especially without a family (alone or only with a
Japanese women have the longest life span in the spouse), people may have no one to care for them
world, with an average life expectancy of 85.99 in when they get older. Thus, not only how to live longer
2007 (79.19 for men; third-ranked in the world) . but also how to maintain the QOL and extend the

Satoko Mitani, RN., MSc., PhD.
E-mail address: smitani @u-gifu-ms.ac.jp
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healthy life expectancy are the most important public
health issues. Extension of the healthy life expectancy
is a primary goal of the National Health Plan called
“Healthy Japan 21", started by the Ministry of Health,
Labour and Welfare, Japan in 2001.

There have been many studies on relationships
between the QOL and lifestyle-related diseases,
especially diabetes, hypertension, and hyperlipidemia,

5

in the clinical care setting” ' Additionally, regarding
the relationship between the QOL and socio-
psychological factors, some surveys reported that men
who lived alone showed a lower QOL and higher

6.7)
" There have

mortality in the general population
also been many studies in Japan, for example, on
clinical aspects regarding the relationship between the
QOL and sleeping8> , hypertensiong) , stroke'”,
digestive cancerm, depressionm, and other socio-
psychological aspectsw. These studies revealed that
patients showing favorable compliance and with
support from their families could maintain a better
QOL. However, there have been few prospective
studies clarifying what factors reduce the QOL on
general settings.

Thus, we focused on the presence of factors related
to obesity, smoking, alcohol drinking, and socio-
psychological factors like a sense of well-being, family
composition, marital status, health status of spouse,
and education.

We hypothesized that those who showed negative
factors like obesity, smoking, and drinking alcohol,
those with less support from their families and
spouses, and those with a poor emotional status tended
to aggravate their QOL.

The purpose of this study was to investigate
variations in the QOL over five years and factors
which affect QOL decline in detail, in a general

healthy population.
Methods

The subjects of this study were participants in the
Basic Health Check Service 1999 and 2004 as part of
the Law on Health and Medical Services for the Aged,

in Wachi-cho and Mizuho-cho, Kyoto Prefecture,

12

Japan. Working people and students are required to
have a regular check-up once a year in their
organizations in Japan. Others have check-ups in their
communities, under the Basic Health Check Service.
The items are body measurements like the body height
and weight, a blood test, urine test, X-ray examination
of the chest, and gastro X-ray examination, and these
items differ according to the age, but are performed at
no cost in principal. Almost all of them are retired old,
housekeepers, farmers, or individual proprietors.

We administered questionnaires to 7,000 residents
over 30 years old, receiving 4,391 responses (62.7%),
in 1999, and to 6,483 residents, with 2,207 responses
(34.0%), in 2004. We analyzed 2,078 responses (903
men and 1,175 women) from those who responded in
both years. We also reviewed the differences in
participants between 1999 and 2004 because of the
unexpected decline in participation in 2004.

The questionnaire included the demographics, BMI,
lifestyle factors like smoking and alcohol drinking,
sense of well-being as the emotional status, socio-
psychological issues like the family composition,
marital status, health status of spouse, and education
level.

The ethics committee of Kyoto Prefectural
University of Medicine reviewed and approved the

study protocol.
Measure for QOL: EQ-5D

The QOL was assessed at the baseline and five-year
follow-up employing the translated EuroQol
instrument. The EuroQol is considered to be a generic
measure of the health status and consists of the
EuroQol 5 -Dimensions (EQ-5D) and EuroQol Visual
Analogue Scale (EQ-VAS). In these two measures,
the EQ-5D is a “preference-based measure”, which can
be used to calculate the available value (Tariff Score
(TS)) of the interval scale for each health status. The
EQ-5D consists of five questions covering the
dimensions: ‘mobility’ (ambulatory, confined to bed),
‘self-care’ (washing oneself or getting dressed), ‘usual
activities’ (work, study, household, family, or leisure),

‘pain or discomfort,” and ‘anxiety or depression’. Each
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dimension has three levels to describe the severity of
problems, namely: 1) no problems, 2) moderate
problems, and 3 ) severe problems. In the descriptive
system, a respondent’s health status is defined by
combining the three levels of severity in each of the
five dimensions, which allows for a possible 243 (=3°)
patterns of health statuses to be defined. Furthermore,
for each individual, a single health status value, or
utility, can be calculated. For the TS, these health
status values are set on a scale ranging from 0 (which
corresponds to death) to 1 (which corresponds to a
state of perfect health). Negative values correspond to
a state ‘worse than death’. The feasibility and construct
validity for use in health surveys have been verified in
some countries'”. The J apanese version of the EQ-5D

and EuroQol TS were adopted.
Impaired and Maintained cases

Using the TS, which we calculated from the results
of the EQ-5D in 1999 and 2004, an impaired case was
defined as a person whose TS in 2004 had declined in
comparison with that in 1999. A maintained case was
a person whose TS in 2004 was maintained or had

improved.
Obesity

Obesity was defined as a body mass index (BMI)
above 25 in this study. According to criteria for the

diagnosis of obesity of the WHO, a BMI above 30 is

defined as obesity, and those above 25 and under 30 as
pre-obesity. However, according to a Japanese cohort
study involving 150,000 Japanese over 30 years old,
those whose BMI ranged from 25 to 28 were at twice
the risk of abnormal glucose tolerance, hypertension,
hyperlipidemia, and low-HDL-cholesterol, in
comparison with normal-weight personsw.
Additionally, the percentage of persons with a BMI
above 25 and below 30 was 18.9% in women and
21.4% in men. However, the percentage of persons
with a BMI above 30 was only 3 %. Because of the
frequency and risk of disease, a BMI above 25 is
defined as obesity in Japan. Similarly, a BMI under
18.5 is defined as underweight.

Analysis plan

Demographic and biochemical data are presented as
means * S.D (standard deviation). Logistic
regression analysis was employed to show the strength
of correlation of each factor with a declining QOL.
The Cochran-Armitage test was also employed to
detect trends in odds ratios. Additionally, multiple
regression analysis was employed to detect the strength
of coefficient using the significant variables on logistic
regression analysis. A p-value of <0.05 was
considered to indicate significance. The analytic

software used was SPSS for Windows version 16.0
(SPSS Inc., USA).

Table 1. Basic data of participants and comparison of continued and drop-out groups

Full sample Lost sample Remarks column
Participants in 1999 2,078 2313 Total=4391
Participants in 2004 2,078 Total=2207
Age (1999)(mean + SD) 60.8+12.2 60.2+15.8 t=1.56, p=0.11
Age distribution (%)
<39 159 (7.7) 331(14.3)
40-59 705 (33.9) 784 (33.9) ¥2=163.9
60-74 977 (47.0) 730 (31.6) p<0.01
75< 237 (11.4) 468 (20.2)
Male / Female (n) 903/1175 1,089/1,224 12=5.81, p=0.02
1999 TS (mean + SD) 0.90+0.15 0.86+0.23 t=7.5, p<0.01
1999 TS of males (mean + SD) 0.91+0.14 0.88+0.22 t=3.9, p<0.01
1999 TS of females (mean + SD) 0.90+0.16 0.84+0.24 t=6.6, p<0.01
2004 TS (mean + SD) 0.87+0.19

TS: Tariff Score, SD: standard deviation
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Results

Participants

Table 1 shows the basic data of participants. A total
of 2,078 Japanese adults (903 men and 1,175 women)
with a mean age of 60.8 * 12.2 years (1999)
continued to participate in this study (full sample).
The number of 2,207 participants in 2004 was a
marked decrease from the 4,391 in 1999.

The mean age was not significantly different
between the full and lost samples. Fifty-seven percent
of males and fifty-one percent of females were lost,
and the ratio was significantly different. Additionally,
the TS of the lost sample in 1999 was significantly
lower than that of the full sample in 1999 and 2004.
The ratios of the age distribution from 40 to 59 of lost
and full samples were the same both in 1999 and 2004;
however, the ratios of the lost sample below 39 and

over 75 were higher than in the full sample.

The TS distribution

The frequency distribution of the major reported
EQ-5D health statuses with TS is shown in Table 2.
The most frequent distribution was “ 1~ (EQ-5D:
“111117) in both 1999 (63.2%) and 2004 (54.8%).

The next was “0.796” (EQ-5D: “11121”) showing
moderate problems of pain/discomfort in both years
(1999: 16.2%, 2004: 17.4%). The TS of the bottom
five percent in 1999 was under 0.689.

To clarify the change in the TS over the five years,
we classified the statuses in 1999 into four classes:
complete health: TS=1, generally good health: 0.796
<=TS < 1, poor health: 0.689 < TS < 0.796, very poor
health: TS <= 0.689. Table 3 shows the change in the
TS from 1999 to 2004.

Of those whose TS showed a complete status in
1999, 72.9% maintained a complete QOL; however,
27.1% could not. There was a certain percentage of
those whose TS declined (36.6% of generally good,
37.3% of poor, 24.0% of very poor) ; however, not all
of participants showed a reduced QOL. There was
also a certain percentage of those whose TS improved
(32.4% of generally good, 43.8% of poor, 61.0% of
Very poor) .

Factors related to QOL decline

Table 4 shows the results on employing logistic
regression analysis, assessing whether age and sex
were related to the QOL decline. Women showed a

significant QOL decline compared to men. Regarding

Table 2. Frequency distribution (95%) of the major reported EQ-5D health statuses with Tariff Scores

1999 2004
Tariff
EQ-5D n % Cumulative % n % Cumulative %

Score
Complete 1 11111 1313 63.2 63.2 1138 54.8 54.8
0.883 11211 7 0.3 55.1
0.85 21111 22 1.1 64.2 27 1.3 56.4

Generally
0.848 11112 53 2.6 66.8 49 2.4 58.8
good
0.814 21211 8 0.4 59.1
0.796 11121 337 16.2 83 362 17.4 76.6
0.76 11221 19 0.9 83.9 21 1 77.6
0.727 21121 73 3.5 87.4 85 4.1 81.7
Poor 0.725 11122 83 4 91.4 85 4.1 85.8
0.691 21221 51 2.5 93.9 93 45 90.2
0.689 11222 16 0.8 94.7 13 0.6 90.9
0.656 21122 23 1.1 92
0.62 21222 29 1.4 96.1 49 2.4 94.3
Very poor

0.587 22221 11 0.5 94.9
0.516 22222 27 1.3 96.2
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Table 3. Change in Tariff Scores from 1999 to 2004

Tariff Score in 1999 Impaired Maintained
(Score) Reduction Maintained Improved Total OR 95%CI
Complete (1) 356 (27.1%) 7 1,313 (100)
omplete 1% — ,
P (72.9%)
134 140
Generally good (0.796=<, <1) 158 (36.6%) 432 (100) 1.26 (0.99-1.61)
(31.0%) (32.4%)
102
Poor (0.689<,<0.796) 87 (37.3%) 44 (18.9%) 233 (100) 1.11 (0.81-1.52)
(43.8%)
Very poor (<=0.689) 24 (24.0%) 15 (15.0%) 61 (61.0%) 100 (100) 0.54 (0.32-0.89)

OR: odds ratio, CI: confidence interval

P for trend < 0.01

Table 4. Variables associated with QOL reduction: Sex, Age.

Number (%)
Impaired Maintained Total OR 95% CI p
Gender

Male 250 (27.7) 653 (72.3) 903 (100) 1 0.01

Female 375(31.9) 800 (68.1) 1,175 (100) 1.22 (1.01-1.48)
Age (years)

<=39 35(22.0) 124 (78.0) 159 (100) 1

40-59 149 (21.1) 556 (78.9) 705 (100) 0.95 (0.63-1.44) 0.84
60-74 322(33.0) 655 (67.0) 977 (100) 1.74 (1.19-2.65) <0.01

>75 119 (50.2) 118 (49.8) 237 (100) 3.57 (2.27-5.68) <0.01

OR: odds ratio, CI: confidence interval

the age and QOL, compared with those under 40 years
old, there was no significant decline in those from 40
to 59 years old; however, it declined significantly in
those over 60. There were significant differences of
QOL regarding age and sex, and so the subsequent
analyses were adjusted for age and sex.

Table 5 shows the relation between QOL reduction

and diseases. There was no significant QOL reduction

P for trend < 0.01

regardless of existence of hypertension (OR=1.10,
p=0.51), diabetes (OR=1.10, p=0.62), and
hyperlipemia (OR=0.98, p=0.88).

Table 6 shows the variables in association with QOL
reduction: obesity, smoking status, and alcohol
drinking as lifestyle factors; sense of well-being as an
emotional factor; family composition, marital status,

health status of spouse, and education as socio-

Table 5. Variables associated with QOL reduction adjusted by age and sex: hypertension, diabetes, hpyperlipemia.

Number (%)
Impaired Maintained Total OR 95% CI p
Hypertension
No-exist 363 966 1329 1
Exist 234 438 672 1.10 (0.83-1.46) 031
Diabetes
No-exist 495 1205 1700 1
Exist 97 198 295 1.10 (0.75-1.63) 0.62
Hyperlipemia
No-exist 249 534 783 1
Exist 85 186 271 0.98 (0.72-1.33) 0.88

OR: odds ratio, CI: confidence interval
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Thale 6. Variables associated with QOL reductions adjusted by age and sex: Smoking, alcohol, emotional and

social status.

Number (%) Odds ratio
Impaired Maintained Total OR 95% CL p P for trend
Obesity
BMI<18.5 58 (33.1) 117 (66.9) 175 (100) 1.18 (0.84-1.66) 0.35
18.5=<BMI<25 422 (28.2) 1,076 (71.8) 1,498(100) 1
BMI>=25 107 (35.4) 195 (64.6) 302(100) 1.43 (1.10-1.87) <0.01
Smoking status
Non smoker 348 (29.7) 824 (70.3) 1,172 (100) 1
Past smoker 110 (27.8) 285(72.2) 395 (100) 1.15 (0.78-1.68) 0.48 ns
Smoker 117 (30.1) 272 (69.9) 389 (100) 1.55 (1.06-2.23) 0.02
Alcohol drinking
Teetotaler 329(33.2) 663 (66.8) 992 (100) 1
Past drinker 20 (32.3) 42 (67.7) 62 (100) 0.86 (0.48-1.54) 0.61 <0.01
Drinker 242 (25.6) 702 (74.4) 944 (100) 0.79 (0.62-1.01) 0.06
Sense of well-being
Happy 278 (27.2) 745 (72.8) 1,023 (100) 1
Normal 300 (32.7) 618 (67.3) 918 (100) 1.31 (1.08-1.60) 0.01 <0.01
Unhappy 33(36.7) 57(63.3) 90 (100) 1.68 (1.06-2.67) 0.03
Family composition
Single 39(37.9) 64 (62.1) 103 (100) 1
With spouse 216 (34.3) 414 (65.7) 630 (100) 1.07 (0.69-1.67) 0.76
Two-generation family 84 (22.6) 287 (77.4) 371 (100) 0.83 (0.50-1.36) 0.46
Two-generation and o
104 (29.2) 252 (70.8) 356 (100) 0.93 (0.58-1.49) 0.76
others
Three-generation family 114 (26.6) 314 (73.4) 428 (100) 0.93 (0.58-1.49) 0.76
Others 24 (33.3) 48 (66.7) 72 (100) 1.25 (0.65-2.40) 0.5 -
Marital status
Married 445 (27.2) 1,189 (72.8) 1,634 (100) 1
Widowed 89 (39.9) 134 (60.1) 223 (100) 1.08 (0.78-1.47) 0.34
Divorced 5(38.5) 8(61.5) 13 (100) 2.35 (0.71-7.77) 0.27 0o
Single 10 (27.8) 26 (72.2) 36 (100) 2.09 (0.93-4.69) 0.26
Health status of spouse
Healthy 372 (25.8) 1,069 (74.2) 1,441 (100) 1
Poor but no care need 102 (39.2) 158 (60.8) 260 (100) 1.52 (1.15-2.03) <0.01 <0.01
Needs care 12 (54.5) 10 (45.5) 22 (100) 2.72 (1.15-6.43) 0.02
Education
Junior high school 311(35.9) 555 (64.2) 866 (100) 1 <0.01
High school 218 (26.3) 612 (73.7) 830 (100) 0.79 (0.63-0.98) 0.04
Two-year college/
36(22.2) 126 (77.8) 162 (100) 0.65 (0.43-0.99) 0.04
technical college
University and above 15 (18.3) 67 (81.7) 82 (100) 0.61 (0.33-1.10) 0.1

psychological factors. Regarding obesity, the QOL of
those whose BMIs were below 18.5 and those whose
BMIs were over 25 declined compared to those whose
BMIs were over 18.5 and below 25. Regarding
smoking, current smokers showed a significantly

reduced QOL compared with non-smokers. Past and
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current drinkers maintained a more favorable QOL
compared with teetotalers.

A sense of well-being was significantly related to
maintaining the QOL. Those who were not happy
showed a decline in their QOL over the five years

compared with those who were happy, being
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Table 7. Multiple regression analysis of Tariff Scores 2004

Standard partial regression

Variable Partial regression coefficient . p-value CI
coefficient

TS in 1999 0.584 0.028 <0.01 (0.530 - 0.639)
Age phase -0.037 0.005 <0.01 (-0.047 - -0.026)
Health status of spouse -0.011 0.005 0.02 (-0.020 - -0.002)
Sense of well-being -0.011 0.004 <0.01 (-0.019 - -0.003)
BMI 0.023 0.009 <0.01 (0.005 - 0.041)
Alcohol drinking -0.010 0.004 0.01 (-0.018 - -0.002)
Invariable 0.456 0.038 <0.01 (0.380 - 0.532)

R2 (coefficient of determination) = 0.303
Durbin-Watson ratio = 1.959

N=1,707

Dependant variable: Tariff Score in 2004

Independent variables: age (1:<39, 2:40-59, 3:60-74, 4:>75) , health status of spouse ( 1: good, 2 : not good but no need of care, 3 : need of care in
daily life), sense of well-being ( 1: happy, 2: normal, 3: unhappy), BMI ( 1: BMI<18.5 and BMI>=25.0, 2: 18.5=<BMI<25.0), alcohol drinking ( 1:

drinker, 2 : past-drinker, 3 : teetotaler)

Delated variables: education ( 1 : junior high school, 2 : high school, 3 : two-year college, 4 : college, 5 : university and above), smoking ( 1 : non-smoker, 2 :

past smoker, 3 :smoker), sex (1: male, 2: female)

significant.

Regarding socio-psychological factors, the family
composition showed no difference, significantly.
Concerning the marital status, compared with married
persons, widowed, divorced, and single persons tended
to show a reduced QOL. However, odds ratio did not
reveal a significant difference. Of those who had a
spouse, compared with those whose spouses were
healthy, those whose spouses were in poor health but
needed no care and those whose spouses needed care
showed a significant QOL decline, and the tendency
was also significant. Education was significantly

related to maintaining the QOL.

Factors related to each QOL status

Finally, we re-analyzed variables that really cause
QOL reduction by employing multiple liner regression
analysis by stepwise way after choosing independent
variables showing significant associations with the
QOL under simple logistic regression analysis. All of
variables were involved, because correlation
coefficient of all variables showed less than 0.9, after
checking a table of correlation matrix. The result of
ANOVA was significant, and R” was 0.303. Durbin-
Watson ratio was 1.959, and there was no separate
value of predictive value over = 3D against actual
observed value. Thus, the TS in 2004 was related to

that in 1999, the age phase, health status of spouse,
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sense of well-being, BMI, and alcohol drinking;

however, sex, smoking, and education were excluded.
Discussion

Regrettably, the TS of the full sample in 2004 might
not be representative. This is because the TS of the
lost sample was lower than the TS of the full sample,
and the age distribution in both the lost and full
samples was different. Therefore, the youngest and
the oldest age phase were excluded. For example, in
the lost sample, those who were not able to participate
in the subsequent study because of their depressed
QOL might have been included. However, the main
reason for the decrease in participants from 4,391 in
1999 to 2,207 in 2004 was because the 2004 study
included a gene study and the approach to obtain
informed consent became more rigorous.

Most participants showed a complete or generally
good QOL in both years (83.0% in 1999, 76.6% in
2004). The first (11111: complete) and second
(11121) most frequent statuses in our study were the

This is

17)

same in the study by Nordlund A et al.
because pain or discomfort was easy to express first,
and a mild stage of sickness among the five
dimensions of mobility, self-care, usual activities, pain
or discomfort, and anxiety or depression. For example,
the other dimensions suggest critical disorder like gait

disorder due to the after-effects of stroke. Thus, this
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status was commonly selected.

Persons with generally good or poor statuses tended
to show reduced QOL levels in comparison with
complete and very poor statuses (Table 3). Of all
participants, 95% were concentrated in ten statuses in
1999; however, they diverged to various statuses in
2004 (Table 2). Although, the mean TS in 2004
declined, not all values showed an equal decrease.
Persons with a little poor status of QOL were expected
to decline the QOL most. The reason why the lowest
5 % did not show a further reduction was that they
could not decline any further.

Females showed a tendency toward a significant
QOL reduction compared to males. This suggested
that the male QOL was more stable. For example, it
has been reported that the morbidity of depression is
very high in female elderly, and they are at risk of
depressionm. Additionally, many studies have reported
the vulnerability of the QOL of elderly females”" ™.
With the self-reported questionnaire, females tend to
easily state negative emotional aspects. Thus, the TS
of females might be lower than that of males.

On the other hand, it is natural that the QOL
declines with age. Although the effect of aging was
not shown under 60 years old, QOL reduction occurred
with advancing age over 60 years old. A person under
60 years old has sufficient physical strength and is not
affected by increasing age; however, a person over 60
is affected. Regarding the QOL, the effect of aging
therefore becomes notable over 60 (Table 4 ).

On the other hand, table 5 shows the relation
between QOL reduction and diseases, which are
considered factors relating to QOL reduction on
previous studies. Whereas, hypertension, diabetes, and
hyperlipemia did not relate to impaired QOL in our
five-years follow up study.

This study also suggested the risk of obesity in QOL
decline. Some cross-sectional studies reported
significant associations between the BMI and health-
related QOL™" ™. An epidemiological study in Japan
also reported that the curve depicting the relationship
between the BMI and all-cause mortality was L-shaped

in men and U-shaped in women from 40 to 69 years™ .
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In our study, a lower weight also tended to be
associated with QOL decline, but not significantly.
Although there are a lot of variables associated with
the lifestyle, we particularly focused on smoking and
alcohol drinking. Saito I et al. (2005) reported that
those who consumed alcohol at 1.0-22.9 g/d and 5 - 6
d/w showed more favorable results for Role-Physical,

General Health, and Vitality on SF-36 scales™ ..

In
general, alcohol drinkers maintained a more favorable
QOL than non-drinkers in their study. Our study also
revealed that current drinkers maintained a
significantly more favorable QOL over five years than
teetotalers. This may be because an appropriate
amount of alcohol consumption relaxes one’s mind and
is useful for stress reduction. Healthy Japan 21
recommends an appropriate amount of alcohol
consumption up to 20 g of pure alcohol (25 ml) a day
for a man with a normal metabolic capacity. The mean
amount of alcohol consumption of Japanese per day
was 24.1 ml in 2000. Most Japanese people drink only
a small amount. In this study, we did not assess the
amount of alcohol consumed; however, the subjects
were all generally healthy and most were old. Thus,
alcohol drinkers in this study were also estimated to be
moderate alcohol drinkers; thus, they could maintain a
favorable QOL.

On the other hand, the emotional status was
associated with the QOL. However, this study did not
reveal whether “a person maintained their QOL
because they were happy,” or “they were happy
because their QOL had remained favorable”.

Socio-psychological factors also affected QOL
reduction. Traditionally, being surrounded by a multi-
generational family has been believed to promote well-
being in Japan25>. The attitude of Japanese to the
family has been changing for decades. Thus, our study
did not show a significant effect of the family
composition on the QOL.

Although it was not significant, regarding the
marital status, married persons showed a more
favorable QOL than the others. Even though divorced
and widowed persons had both lost spouses, the former

tended to show a lower QOL than the latter. Divorce
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might affect a person’s physical and mental states more
than bereavement.

Additionally, our study suggested that when a
husband or wife is ill, their spouse tends to have a
lower QOL. This result was adjusted by age and sex,
thus, it is considered that the QOL status of his/her
spouse itself affected on his/her physical and mental
conditions.

The results of multiple regression analysis showed
TS in 1999, ‘Age’, ‘health status of spouse’, ‘sense of
well-being’, ‘BMI’, and ‘alcohol drinking’ were
significant individual variables, and ‘education’,
‘smoking’, and ‘sex” were excluded from the analysis.
The results showed that increasing age, a spouse’s
illness, unhappiness, lean and obesity reduced the
QOL, and moderate alcohol drinking prevented QOL
reduction. However, the coefficient of determination

was low (0.303).
Conclusion

In order to maintain the OQL of general Japanese in
a community setting, it is important to take care of
those whose TS is declining, who are over 60 years
old, whose BMIs are inappropriate, whose spouses are
ill, and who are not happy. It is more favorable if they
are non-smokers who drink alcohol in moderation.
Additionally, being happily married is more important
than the presence of a multi-generational family like

sons and daughters.
Limitations

There were a lot of lost samples in 2004.
Furthermore, the mean TS in 1999 of the full and lost
samples was different. It is undeniable that there was
a selection bias. Each logistic regression analysis
showed some significant factors related to QOL
reduction; however, using these variables, the
coefficient of determination of multiple regression
analysis was low. This showed that there are other

variables related to QOL reduction.
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The relationship between the traits of anger rumination and the narcissism
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Key words : &0 39, HUOZEMN, #EH - BEACK, &0 HlH
Abstract

Anger rumination has the difficulty of anger control in common with the need for attention and praise and the self-assertion,
which constitutes the narcissism. Then, we examined the relationships between traits of anger rumination and narcissism in
this study. One hundred sixteen participants responded to the Japanese Version of Anger Rumination Scale (ARS) and the
Narcissistic Personality Inventory-Short Version (NPI-S). The results of correlation analyses showed that the anger reflection
and the memories of anger experience in the subscales of ARS were positively correlated with the need for attention and praise
in the subscales of NPI-S, but the correlation coefficient between both total scores of ARS and NPI-S was not significant. The
thought of revenge in the subscales of ARS did not correlate with the need for attention and praise. Also, the total scores of

ARS and the three subscales in ARS were not significantly correlated with self-assertion of NPI-S.

Key words * anger rumination, narcissism, need for attention and praise, anger control

IS ¢ hatta@u-gifu-ms.ac.jp
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ABSTRACT

Objective:

The purpose of this study is to develop a group reminiscence activeness scale that enables us to evaluate
objectively the status of active participation of dementia elderly persons in group reminiscence and to extract the
enforcer’s practice contents that draw out active feeling of the elderly persons to the maximum.

Methods :

The author developed a group reminiscence activeness scale from the results of observation of group reminiscence
and verified its reliability and validity. Practice contents that draw out their active feelings were extracted by a
qualitative descriptive analysis, with a cooperation from an expert care staff members for dementia elderly persons.
Result and discussion:

Three categories “Receive support when necessary and show speaking ability based on the situation”, “Live with
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others and show sociability” and “Participate in the the group reminiscence with expression and feeling and show

vitality” were extracted and a scale consisting of 28 items has been developed. Furthermore, its reliability and validity

have been verified. However, it is necessary to devise it so that it can be easily utilized in actual scenes. As practice

contents that draw out active feeling, their application to dementia elderly person care, utilization of the elderly

persons thoughts and power they can obtain and adjustment of enforcement environment have been presented.

Key words - Dementia elderly person, Group reminiscence, Scale development, Dementia elderly person care, Active

feeling
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Transmitted intensity adaptive gradation processing for x-ray image

Naruomi YASUDA, Hideo ICHIKAWA'

School of Health Sciences, Gifu University of Medical Science

'Ichikawa Surgery

Abstract

In the gradation processing using the conventional multi-scale retinex (MSR), low-spatial-frequency background

signal are reduced while preserving the detailed local contrast, and then global contrast decreases. As a result, the

processed images have unnatural impressions. Since natural impressions are important in the medical radiographic

images, we applied transmitted-intensity-dependent method to improve gradation while preserving the natural

impressions of original images. As a results of the transmitted-intensity-dependent processing, high visibility images

could be obtained while keeping natural gradation of original images. However, halo artifacts were found in

surroundings of anatomical structures on the processed images.

Key words - gradation processing, adaptive image processing, dynamic range, radiograph, x-ray transmittance
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(a) cervical vertebrae AP (org.) (b) cervical vertebrae AP (B: const.) (c) cervical vertebrac AP (,B: adapt.)

(d) chest AP/PA (org.) (e) chest AP/PA (,3: const.) (f) chest AP/PA (ﬁ~‘: adapt.)

(g) lumbar vertebrae LAT (org.) (h) lumbar vertebrae LAT (/73: const.) (i) lumbar vertebraec LAT (ﬁ : adapt.)

Fig.1 Results of gradation processing of clinical radiographs (cervical vertebrae AP, chest AP/PA and lumbar vertebre
LAT). Original images, gradation processed images (constant 8) and gradation processed images (adaptive )
are shown at the left hand side (a, d, g8) , the center (b, e, h) and the right hand side (c, f, i).
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(a) hip joint AP (org.) (b) hip joint AP (5 (x, y): const.) (c) hip joint AP (B (x, y): adapt.)

(d) hand, wrist joint PA (org.) (e) hand, wrist joint PA (5 (x, y): const.) (f) hand, wrist joint PA (5 (x, y): adapt.)

(g) ankle joint AP (org.) (h) ankle joint AP (B (x, y): const.) (i) ankle joint AP (B (x, y): adapt.)

Fig.2 Results of gradation processing of clinical radiographs (hip joint AP, hand PA and ankle joint AP). Original images,
gradation processed images (constant 8) and gradation processed images (adaptive 8) are shown at the left hand
side (a, d, 8), the center (b, e, h) and the right hand side (c, f, i).

75



I PR AR RS 12% 2018

TWwhe UL, KIS 728526 ) Rz i i
Boary b7 AN EEd 38 50HO 702K
WKHC L) RBEE 2D, BE OFH X HH
Boar I ANEIIRELELDEFTAER
GEgEZ->TLE ) 72, KEHBERLOR
PRS2 E VI MBE A B> TW5720,
FRICREFRDK E S BT 2512 BV CTHEFE 222
O—7—=F77 7 NPHHELTLEH,

ZIUIR LT, fx y) & BEBRE(CRF L TE
LS -#In BT IE (¢, f X)) Ti, &
WEDOKRBW R T A NEHFELDD,
Blx,y) Z—EL LEFECTORIIMWEIY M TR
I B & [RBR VS R S 2 RS ) O AR R IR &
AL AL o TWL I EPERTE L L L
Blx,y) &—5E L LTk ABRICHERAR X (&
b3 a2fEOFN I NNTO—T —F 77 7 M AR
Hi7ze NE— ORI X o THEEY OBLER D
Bl o TWwEELFZ 5P, EAEGOELE
52 SIRES BT 5 L W MLEMTTH S
DD, EBRIZIHFELZVWLOBT—F 7 7
7 e LTHBILENS Z EIE#IT 2 TUd R s
B\, T—F 7727 NOFERKRRZ DM AT
G, BRI O A L CHEL 20 2 TS
ABETTL VD, LT LIMEEOEEDE
NEZHFL TWDLI DI TIE RV, NO—T —F
7 7 7 MEREEHE G, j) OFERZE , R
Lysx v(X, Y) B 155 & EDZE AT — VKT HEA
FRHw, FOREICHEINL O, IhbD/x
FA=FIINTHANO—=T—F 777 FOIRDE
WEHRTT —F 7 72 b &IH L 72 5 L
AR A LELRD D,

Blx, )& —E L LzFHETHONES X
B 5E, O X BB O R &3R8 K8
B3y 87 ARPMET LTS, AAKE
FIR & 70 5 DIEBET S WS, SEIE Y RS Rl 1
T O X BB VAR GEIR 2D )R
73> b7 A b 2odE L O EY S o
X EEEEDL I ENTE AT,
B B R0 B VR B RIS AEAE 5 5 7o O BB S T
Mol SR LDV HBICESTEL L )ICRY,
XFREBALNZ L > TIHF BTN EEZ S,

76

5 Fe&d

AR T o 3 5 5 L B R A L % PR X
WG L, R Ok o MSR 12 & % R
BRI BT oz, ERETIE, KR
JE N O BE SIS AFAE S B3 > b T A MigsE
DRFEENH LT 200, KigWear b7 A
N ST B 72O IS —FRTAN IR R R &
B DI LT, EISHIRE R IE T B R iR
7 b 72800, RIREE K Ui IR O i O
AR UETE L DRI NI,

ik

1) Mark B. Williams, Elizabeth A. Krupinski, Keith J.
Strauss, III William K. Breeden, Mark S. Rzeszotarski,
Kimberly Applegate, Margaret Wyattg, Sandra Bjork, J.
Anthony Seibert. Digital Radiography Image Quality:
Image Acquisition, Journal of the American College of
Radiology, 4 (6), pp.371-388, 2007

2) American Association of Physicists in Medicine. Report of
AAPM Task Group 10. Acceptance Testing and Quality
Control of Photostimulable Storage Phosphor Imaging
Systems, AAPM Report, 93, 2006

3) I. A. Rowlands. The physics of computed radiography,
Physics in Medicine & Biology, 47, pp.R123-R166, 2002

4) HFER, BHEE, WA, EHWE, FRERE,
BRI, 1IN —, $afs, HREA. 3 v Ea—
7y RIUF 777 4 OREMEONE (D), EH
WA MRS, 6 (1), pp.25-33, 1989

5) LHwEZ, HTER, BEIERE, REE, BEHLE,
AT —, WHHEELL, WEEE @H—3% il a
AV a—=T v FTIVHTT 74 OREMEONE
(D, BE R GEHRea#E 5(2), ppb2-b9,
1988

6) E. H. Land and J. J. McCann. Lightness and Retinex
Theory, Journal of the Optical Sciety of America, 61(1),
pp.1-11, 1971

7) D.J. Jobson and G. A. Woodell. Properties of a center/
surround retinex: Part 2 - Surround design, NASA
Technical Memorandum, 110188, pp.1-13, 1995

8) Z. Rahman. Properties of a center/surround retinex: Part 1
- Signal processing design, NASA contractor report,
198194, pp.1-13, 1995

9) D.J. Jobson, Z. Rahman and G. A. Woodell. A Multiscale
Retinex for Bridging the Gap Between Color Images and
the Human Observation of Scenes, IEEE Transactions on
Image Processing, 6 (7 ), pp.965-976, 1997

10) PrARHEAS, WISk, B EE, = REt
72 VB RN 5D < Retinex % FH 72 GEEL 1] {5 0D ] B
Ui, HARGHESSEE, 67(4), ppdl0-416, 2004

11) Glenn Hines, Zia-ur Rahman, Daniel Jobson, Glenn
Woodell. DSP Implementation of the Retinex Image
Enhancement Algorithm, Visual Information Processing



ZHEE, TIN5%
XA 5L RT3 2 3 B B 1 R R el 1 0

XIIL Proc. SPIE, 5438, pp.13-24, 2004 14) BRR &AL A4, B EB AR M R AT “Smart
12) H Z, KEBHE, WEHEEG 77— 7 IKFEE Insight” & ZD®IEIZDWT, Technical Overview, 12

Multiscale Retinex (2 & % 74 ¥ % VIE{E O W E 3 | (1), pp.l-8, 2012

BT HRORGE S GGE, JII-D(9), pp.2422-2425, 15) ZHBE, /NHRBETYEE retinex BLaR O FLAFE & £ H X

2008 FRH G OB ORES, R ERFRERLE, 9,
13) Kip—#, TIE—, HBAREL. HZEgod s pp.59-65, 2015

He W ALFAT ContrastMagicTM, HZ L ¥z —, 64(6), 16) Japanese Society of Radiological Technology (JSRT).

pp.19-22, 2009 Digital Image Database, 1998 (http://db.jsrt.or.jp/eng.php)

77






10)
11)

V- IR NE S U2

Bt OB FEROFEE L, RENBOBRE GFEHHEMELZ &), RFRESGENL I L LT L,
JEAROREEE © FISCFE 7213 O EREC X 2 RFEREFICE S,

Befafb s - EHEE ., KFEZOVTIUIhAD ST H—FE I L DM OBIRIE 2R v,

GHBLE AB L UEWHIRTH LW581E, SMMEIRICES S VELFRELHIABET LI L, T,
ZOEVALFICHLL SN TWE T &,

OB FHI L L CRefr S L 2HICERT 5.

JEREOEETE - WERIXFAIE LT Word 5 & L. BNZED B HEFHEMANCHE > T o

Bfg EfmoNn—Fat¥— 18, CDREICLDZET 77 ANV L QICHETF v 7 ) A N 20 TIRET 5,
FIE © FIRIORIREIEEBRKIE & 5 5,

FEME - BEGH L OB R ERFF R A ITE T 5o BB EAFORFE 2 LITHEIERT 22 L%
BT D B, RREONEIL [Medical online (A7 4 IVt v T4 )| 27— 7 &SI, http//www.
medicalonlinejp/ IZTHETE 5,

Betakt s X OIEARRL - AR IR L 5 5, EAREHISHAD LRV,

FIRVEL © BefmamsC 1 filc 2 & FFEB IR0 2 2T 2. 502 B2 2 b DIEHERE %5,

20064 7 H 5 HifilE
20074F 6 J] 6 HEUE
20144121 3 HUUE
20164 3 H16 HEE

79






I B R KE

WEZES
ZEE H M =
AEEE = &8 & T
Z B W E H
Z B W K & Z
Z B *T H K E
z B I E #H T
Z B OH H OE %
Z B HE K THT
Z B Lo #® oA
Z B % K B K
%z B AN K ot

Iz B PSR R AR 5127

20184 3 31 H %47

Mok IERERRSA RN ERE S

Ffl

>
B W

(ER A R
T501-3802 Ik FR IR BTt T4 T R 7951

BEH0575-22-9401 (f43E)
FAX0575-23-0884

i = N SV 1/ A 7 = W= S
T500-8074 Ik B IR Ik B i - P T 15
FEH058-263-4101
FAX058-263-4104







	001_扉〜目次_12号.pdf
	01_篠原　範充.pdf
	02_下郷　智弘.pdf
	03_三谷　智子.pdf
	04_吉田　貴博.pdf
	05_山内　浩司.pdf
	06_八田　武俊.pdf
	07_内野　聖子.pdf
	08_三代澤邦恵.pdf
	09_安田　成臣.pdf
	後付け_12号.pdf

