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In Japan, the construction of the integrated community care support system is progressing in many
regions against the super aged society, which is on the way to this country. The cooperation between
medical care, welfare, and regions, is a major issue because of increasing of the needs to take good care
of elderly people. In reference to the care services, most of the services in the system are entrusted
to the private sector, and the municipalities are proactively promoting their role as "coordinator”. It
means that municipalities don’t take main roles.

However, in Denmark, which is considered to be a welfare developed country, most of medical
and welfare services are conducted by the local governments-municipalities-. In other words, the
services are mostly public. It seems that it is very natural for the public to take responsibility for
necessary services. Meanwhile, in Japan, there also exists the need for the public to take responsibility
and to play a central role, not only to leave the task to the private sector. Therefore, some of
local governments independently train and arrange professionals on dementia-so called, dementia
coordinator-. This arrangement is not led by the state, but in local regions, it is necessary to arrange
such a professionals because of lack of the person who has knowledge about dementia and take a main
role for arrangement of services in the system.

In this research, I will clarify the components of the elderly care system led by the municipalities in
Denmark and investigate the effectiveness for improving Japan's current situation by comparison with
the Japan's system.
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Elderly care, Denmark, Municipality, Integrated community care support system, Dementia
care
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Balance of Work and Care in Family Caregivers for Dementia Patients

— Analysis for Users of Small-Scale Multi-Functional In-home Care Services—

MmoOERCr, Y B, bl MR R OB, 8RR BEfT, BN FE T
IR FIR, wRAR O CAR, I E2BY, ANH ER, WA TR
Mieko Hayashi, Ryuichi Denno, Terumi Tsushima, Mitsuhiko Takahashi, Takayuki Zenimoto,
Motoko Tamura, Takahiro Kobayashi, Megumi Araki, Saori Asai, Tatsuo Hatta, Tetsuro Syouji

H AR B R R A R AE W ZE BT
The institute of dementia, Japan Health Care College

25
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It has been said that flexible nursing care services of small-scale multifunctional in-home care are
effective for supporting the balance of work and car of the family caregivers, but there is no evidence
yet. The purpose of this research was to clarify whether there is an influence on continued employment
and avoidance of losing job of the family caregivers, and to consider the requirements for the support of
balance between work and care, with respect to 212 data on family caregivers for dementia patients who
are said to be difficult to continue employment.

From the results, 85.3% of the group who thought of leaving their jobs, among the family caregivers who
are under employment, found the change in work due to service use, 61.8% were able to avoid leaving
their jobs. Among the people who are employed, we were able to confirm the care/work balance group
who recognize that the difficulty of nursing care is not significantly severe and have high self-evaluation
for health. Through logistic regression analysis, it was recognized that the relation becomes weaker
as the age of the family caregiver increases, and the relation becomes stronger with the fact that the
nursing care period is less than 3 years. From now on, it will be necessary to clarify what kind of support
is effective for balancing nursing care and work through comparison with researches in users of other
nursing care insurance facilities.

F—T— R AFENEOWM, MBS IR CHE — X, BAVERE, KRN

Balance of Work and Care, Small-Scale Multi-Functional In-home Care Services, Dementia
Patients, Family caregivers



HAEBASHE £4% 20184

I HROER

BRI D 3 B MO BUIED AR FRAERZ DR
A EH ORIER BT 5 &\ Zarit 5 (1980)
X BWFZEICIA F - 7o Rk o AR,
HAT120004F- D -7 CRBR I BE D B DA S L
7= (RERR 2007). iR LIINEZICLSTO
BRI, FERI BRI B X ORI IR
WZBIL T BB 2 IR 205, SritRbRori#
AR SN D L9k E, Mz —5I12HH)
LI DRGENEZOBBEPR SN TND LW
I FEREAAT DNz (FET 2016). Bz ILHEE TR
HUEChLWE, TEEHREIIBITDRIENH#EZ D
M#EAHRIEE R, — BN B RN #EEITD
NHEHEIDD, LEORBRBILE LTI LN
BECHHS 228 25T d (FRES 2001). F7-3240
FEDR G EH DRI R EOHERLHEE LD
WAL R, A& )DL EDHERN L%
E3HZLIHLT, BEARANLZTTIIRLS, Kk
N#EH T AR TS T LOBEDOLEND
IRIBEN TV (EFHES 2012). FBEFIHICOWTIE,
HAD A #EAIREN 56 B SR ANE BB O/
FHHAEABIMLTBY (B S 2017), F2k57
HORHEAH#EE L > TS, BERZ PR A
AR W35 LI ELETH L. B
hE % S L 723 &, BB NIZ100% 2583 528
FDOREHEH H124% 758, 14.3% D3 5 7
DL 2T TVBODBURTHY GiEF s
2010), HERNC X HEEEN LRSI E 0S4
B, HREHOMM D HRARMEY b5
PR IIFRHE DRI O S & A7 2B
TLEMERERVER L, TOEHMEE 241k %
L7278, RRAVERIE 2B X 00 # L T»
DRBEOZHEWOMAIROENTVWEZE, £
DEEOREEICEL TXE SR 2MH B LETH
BTEERIHLTWS (HARS 2017).
KIEONEEHZEWR S 5B TR S
FEDRBR O F T RBI S MU 3 5 T — E A E 2 5
NEH, ZO12L L TEDT LN/ S
BRem S ET (VT /MBS HREE), 2006

ISR A SN, EA (S a—FATA),
MR — RN IR T 2 HEIChH L. FIHE
TR & o THY, KHEEFOBHE HIF29
ZUNT, FIHEZE— XA 3500 % A 1 PR
(EA30PEN) DIERMEE SN TS, H¥EFT
(XA ENC20174F 4 ABAETE155 7 Hid ) (JBA: 57
fij48 2017), Wi HSFRAE Sl & DL Th -
72720, FRICHIICTES L2 E LG RARED S
WHRTORBENELDPOOTRENEHE->T0D
fii%CTdH 5.
INBIBELRRRE DS TR — AL, Kk
S8 O SRR BERRIOLE L AT & D DB % -
ATCWEDOTIR WL FREINSGD, TETFV R
EFEREZ . L LN $ R o F1 H B O 91
KICBT 20 7e0Hiz, H—E 2OF] HEHIZE
LT, FIRAHEZ DU E ol h e
WG EIT-o TS (ERIES 2012). /MiE%
e CIIB RS Y a— AT A TG L
HFRH ETEICLKIRA B HHET DM R
WA 7= L2303, iR B 2 T ie g
HZELTE, MHLTCVBRENERIZE>TIE
FVBETORENRIOH—E ADHEAE TN T
. HFRENHEOM V. EMOMH EEET ) 2
T, WOBLINRETHLEEZT.

INHDOZEPOLARMIEL, HEMEE RS T
W DA R TR B 72D AT & Ao
NGV A% BB LTV EO0E, INEBELIERED
=Y ZAZFIH L A3 58057 Ok He 3 I R T
HHERDLNDEAERELZTEETHEL TS
RN EHEDOT =L THERLEHIET S
LOTHA.

I XREFE
AMFFEIX20164F 1250t L 72 H AR R 3K 22 7R E
WiZerr D /NS BERe I E e M ORI B 5
BT =il OF =525 L7zbDTHA.
L7 — 5 O HMAETHE R HEFETA
KINTWD (HARBEFRFABHGENZEHT 2016).
A E A SN R AL AL T TS



7 BT % N fihk & O/NRBL L B RE O 2 FH 30T
23 7 i OH —C ZZFH L T2 BE ORI
BERRI, FHENOFE L % MU C, HERLA -
EFZIIECHEML 7z FRAAIRIZ20164E 1 A25
H2:5 2 H10H, BeAi £l 342304, B 033437 (al
I#%81.3%) TH-o7-.
ARFFETIZZ DT =7 DHPSHHHRE LT,
HE AGGE A T a L EOFRANE B &% i L T
WARIRNH#EB DT — 72200 % L, Rk
BOFTTOHME, HHEOMBIIHEL TnDHE
b FOEKE OBHEE 54T L7
AATHEE, RANEREOLKRNENEE L TE
W, YRR, AR, BB RENEEOEARNE
PE& UTHRE, TR, BIOEE L #EH OB,
W DR O, 357 DA, 55 OTERETH 5.
MHRE L TIE, EBRIE N EEORFEOH
CaHli (vl TEFdIv], [HFD I, TX
] OAMRONANZER), S, iR

AELCHEPT, i@, difozhehofHOH
HETH 5.

ELICISHHDO N ENBFOEROHE HE, /il
B3 % STHHOW R IZBI 3 28k (b,
[7-F1CHS ) TEEEERY ] [XES ] [wo

B9 ] o5 A EH) 27 Adzho
IR, FIHOREE, AL EREOY—E X
DENTWEEEDLNLM, F—CRAIELI LI
BIL T % k7.

BT L CWARIEMERICEL T, SHI2HE
WaZ 212205550, HEEEIEOHME, /I
BUL ROV — E AR HIC X 2 FOZ b B
L7z

RO L LTI IEARRJE M2 BT
RL, TOBBTOHFET2HITHT, Zofl
LETOHHE OB E /73 =83  BE D
Fisher O IEfEMESRME T, BUEE I B R
tIRE CENENEREOFEE ST L7 Sk
PRI AR CEL B M ONEEIL L% [
Wl KiiiE [MEw] E2MHERILL, 2heh

HABERRAE H4% 20184

BT T) =T HEED [E] v L7z [H
FRIAERICE T 2 HOAHED, TRw], TEdH L]
[ 1S, [HF I, TXhw] %
[MEREClE ] (AT T — b L7z PR T
DAL, NEHERIPEHEOT A X
MNCRENEEIER L COWAIEAZT Y7 =10
HHELOHEH L. KIE#EICBT SRS
5t L CH DM ZE R 25 5% # 04T, &Ft
K (0BG ) O pi AR & M EEEE DS [,
PR LR WEEEEDS T (Th7T)—fkL
THHrL7z.

T L CWDLEEN#ESZ, BEREERIZLE
DHEMET2HI0T, BES2HEEZEHELT
ARAENGE T L, ISR EFIHT 52
& CTOBERRILEOA EE FER L 72,

AR RS 2 IR A T H & DRI D
BR & % A R AR SN IR R LA
R OHAZMOZFE LB OMS % 211
0 Y AT 4 7 [RGBV Dol A s TS
L7z

B, ML T0DEDS, fril AiEH B HE
RET - T—2 NG UABEELUTHIIL, storEE
LRBRDI AT o7

fEFL72Y 7 MESPSS/N—2 a3 »25CTH 5. 4
W24 7z - TR O S OFa LA v Xz il
L, Mo e oL L Cidmios% s X
BICHBIT 2 PiEZ R L7

T — MR, TR R OB gE R BB E
WCHISTEL, ARSI LTI THARR
WRFOM ML B OKE (WH28-16) %
BTIr o7z, TR BT 2 RIZEHH 13 70 <,
RELDICE 7> TV B 2R TORRIEFEIZCOT
DRRAEEDN RN EZRIZL TH LT TV .

I #3

1. BEXNEMN

K i#E# D143% (675%) \ILMET, 209
LD625% 05, 62% 0SB F-OBRUEE (K) Tho
7o, WA #EZ6I% (325%) D594%I13ETT,



HAEBASHE £4% 20184

G B EBH L TDOFRFEINHEL O FE DB
FTHDHHII656% THo72. TNENDIERHIH
VI BI85 (£ 8i%), 62/ (x1L%) TH
5. BEONEREIIIHEEE NA— LD AT
REZR A RERE 3L Lo N1X126% (594%) TdH o
7o F7BH ERIEERDFE L TO RV
364% L FHHFETH -7z (R1OEFHHSIT).

2. BFOHEEZORHERE

KA T hE, JERITRED 2HEIZ 50T,
ZOMOIHZZ R L U T2 A BANE T
Mrl7z BO7RRZI00OAN (514%), FEHES7HEIZ103
N (486%) T, BMEAN202% (HEEOREN#EE
R D B RIE537%, KIEIE540%), K
PEAT98% (MK HEERII54.0%) T
bHolz. BEOEH, YR KSR ORI O
A BRI R o727, RIEIr#EED
RO P IEIE IR G & TR RREA RS
f£< (p<0.00D), BUR HARD A AL i & 7o
72, BHL OB, sITHHIBI A A RIS (p

<0001), A#ERECBREIE RSN 7228 [k
SRITEEITRED A B 572 (p<0.05).

R 2 HCRFC oW TIE, w7 EEIRH
S [MihE] Th o LAREITE GHIL (p<0.001),
RPNV, [H#ERBEE»S] (p<
005), [ri#EDOHEEMED T ] (p<00D) 2L,
SEI TN ENAEZICEE L TW: (E1ER).

HETBHIART (S a—btA74),#iomho [F)
HLTWaH—Y 2] IZBLT, FfoFfHE, F)
HREUTN A B3 e h o7z FLITIIRL
TV —EZOFHOMALEDLEERLE
IR AT ORI AT 2 & D 72t
H—EZADMAEDEDOFIHAR RS N EIL A
NI ENHEERZETII R o7 (FR2BMW).

FRIBHEOMENFICELTIE, [BEFHOH
B b ve), [asRas, [Hesgssn] (R
SEO - PR IS ] k7 i O FE R A I
Mole (48588 ] 13p<00l, Z0iEH»idp<
0.05). 103 H D3 % fkfi 3~ % 72601 B2 301
WCBIL T, BEOTREE [ 2R BB T A 4 ik

®1 FENEEOUDOFECEFINEMES LUNERREDFEEIMOIER

— ] &t M LTws @iy LTwin
R A7 =212 =109 =103 pff
SR
RN HEE DE R POl (AR ) 85 (£8) 58 (=11) % 68 (=11) p<0001 ™
B HOLfE (= AR ) 62 (+11) 85 (i8) 8 (£3) 0402 ns.
e g 9 (325%) 2 (202%) 39 (37.9%)
e NS Y
Rl OLER] Lk 143 (675%) 7 (798%) 64 (621%) 0000 ns.
g 1 (288%) 7 (339%) 32 (31.1%)
H J
BHROLER £tk 1m(ﬂz%> 2 (66.1%) 1 (689%) 003 ms
. BT 139 (65.6%) 8 (80.7%) 51 (495%)
== S Ley ok
L & R OB BT LI 3 (344% 21 (193%) 52 (505%) 00
. v 6 (406%) 9 (385%) 44 (427%)
B
R B 126 (59.4%) 7 (615%) 59 (573%) 077 ns
} FELTV 133(636%) 2 (569%) 71 (71.0%)
n ﬁ *
RO FIE L Cuin 3 (364%) 7 (430%) 29 (290%) OO
AR
. L B 141 (668%) 88 (807%) 53 (520%)
IERORRIHT DHCHE e <5000 0 (332%) 21 (193%) 49 (480%) P <000
_— SR 4(366%) 45 (433%) 20 (206%) oo
Irik UEDI T 128 (634%) 59 (667%) 69 (704%) S
. w5 6 (457%) 58 (537%) 38 (37.3%)
AN R *
I VB H4(M3%) 50 (463%) 64 (627%) OO
I B 117 (555%) 70 (642%) 47 (456%)
£ ) **
I OIAEE oo 05 (445%) 39 (358%) 56 (544%) 00

*p<005 *p<00l **p<0001 ns.
BEETERIORE, TN e T

AEAZL, pEIZ S~ THM



HABERRAE H4% 20184

x2 FENEEORFOFELHAL TWEY-—EX, NEARSIUNERRERIT 2ODXREEDFEESTOER

27]2& 7‘]7_—:f|}— Y ERNENY N T,
AT 59— A LA o B eEe o
= =
0 IHEEE ti ' lgg Eélgg%,; 93 E85.3%) 90 (87.4%) 0604
- . AL T ke %) 16 (147%) 13 (126%) 0
t?F)? @Tll)ﬂlﬁlii ql:ﬁ?lﬁlﬁ (= R ) 44 (x£34) 47 (£35) 41 (1“3.33 0204 ns.
WA (55—} 25 4) %gtgtéb 97 245.7%5 50 (495%) 43 (417%) (oo
B ) Ty 115 (542%) 55 (505%) 60 (583%) /% s
5 ,E: 37 A e 3 0 .
BUARO AR FEH (CHWE) A6 (<19 47 (<19 16 (+50) 08U ns.
At ﬂgtg b R 541.0%; 46 (4229%) 41 (398%) (oo
5 B 5 (590%) 63 (57.8%) 62 (602%) '°0 ™
o FAME (2B 107 (£115) 107 (£112) 108 (+120) 0958 ns
% n=210 n=108 n=102 '
S Lcws 147 (700%) 67 (620%) 80 (784%) .
LTuhiw 63 (300%) 41 (380%) 22 (216%) °OM
ABOM L2 52 (248%) 21 (194%) 31 (304%)
LTuhwn 158 (752%) 87 (806%) 71 (69.6%) OUT0 IS
- waf 146 (695%) 67 (620%) 79 (77.5%) :
LTuhun 64 (305%) 41 (380%) 23 (225%) OOV
- L<vs 177 (843%) 83 (769%) 94 (92.2%) .
LTwhy 33 (157%) 25 (231%) 8 ( 78%) 0002
Pk waf, 137 (652%) 63 (583%) 74 (725%) ;
LTwhn 73 (348%) 45 (417%) 28 (275%) 042
_— LT 173 (824%) 85 (787%) 88 (86.3%)
] LTuke 37 (176%) 23 (213%) 14 (137%) 204 s
S o e deg oy LTVE 69 (329%) 36 (333%) 33 (324%)
LTuzy 141 (671%) 72 (667%) 69 (676%) S5 0
S - SO A LT 132 (629%) 68 (630%) 64 (627%)
LTwhiy 78 (37.1%) 40 (370%) 38 (37.3%) 1000 ns
. LTw3 9 (45.7%) 42 (61.1%) 54 (52.9%)
| LCw 114 (G43%) 66 (389%) 48 (471%) 0% s
B A LTw? 78 (371%) 37 (343%) 41 (40.2%)
| LTwiy 132 (629%) 71 (657%) 61 (598%) 20 B
Jevye L<ws 35 (167%) 18 (167%) 17 (167%)
- LTuiw 175 (333%) 90 (833%) 85 (833%) 000 0
W e T - R LTes 70 (333%) 30 (278%) 40 (392%)
LTwgw 140 (667%) 78 (722%) 62 (608%) 107 0
FEVRE 7o tg t:f ‘ 92 (438%) 38 (352%) 54 (52.9%) .
FEERT 5 7V LE T = LB B02%) 70 (©8%) 48 (ILI%) e
- R A > = n= n=98
?Efﬁ%?{lﬁ&t}f (ZATRET A{é-%f; LED 146 (71.2%) 75 (70.1%) 71 (724%)
s z B L B 50 (288%) 32 (209%) 27 (276%) 0700 S
5 HARITHBERIHT 2 LELLES 85 (115%) 36 (336%) 19 (500%)
Mgpcascl DI Wb 120 (585%) 71 (664%) 49 (500%) °023
Rl ) 7 1oy 2T E B30 DERELES 66 (322%) 31 (200%) 35 (36.7%)
FRET B DL E b 139 (678%) 76 (710%) 63 (643%) 309 ns
RIAEHE  E AR %5 BB LIS 40 (195%) 14 (13.1%) 5%
SHEHTIT D2 & BEL L Bb7w 163 Gog) 93 (Beo% 72 (rasmy 0P
REOLR% L CONBER L0 LEEELS 57 (180%) 12 (112% il
R EN Db & DER L Bbhwn 0% 20 2 (255%) **
bR 168 (820%) 95 (888%) 73 (745%) UL
LT ELLTH A DEFELES 152 (741%) 78 (729%) 74 (755%)
bt BELEE DR 53 (259%) 29 (27.1%) 24 (245%) 70 S
DY b i) o B BER IS 124 (605%) 60 (561%) 64 (653%
PEOLENTG ENGE | BELE Bl it o (65.3%)
’ LB bnL 76 (395%) 42 (439%) 34 (347%) 199 B
BT AR SEI A LEEL) 69 (237%) 32 (200%) 37 (378%)
=L BEFEBDL 136 (663%) 75 (701%) 61 (22%) X ms
ﬂ%ﬁiﬁm\c_:’ﬁ%c:ﬁfi YFA T BEEERS 19 ( 9.3%) 8 (75%) 11 (11'20/0)
BUbA L BER L Bb%u 186 (07%) 99 (925%) 87 (88s%) C4TL S
AEEIUIT BRI LA LR 100 (488%) 50 (467%) 50 (51.0%)
= BELE Bb%w 105 (512%) 57 (533%) 48 (49.0%) O°77 0

* ij.OSH”**QSO.Ol *p<000l ns. AEAZL, pEIXS~THj
A EAREIRELE BT tBOE, 7 7 ) — %03 Fisher O IEREREFMUE T 0T



HAEBASHE £4% 20184

T HMHENTEDIL | [RIENEBZEREN
RN P REENTETH L] (TR
p<005), [REOR%E ETONEZR LD
WD D ] (p<0001) A HEHHITA

AR VEE R & e 5 720 397 LT B Rl
BVRDEHNRTRLETH S LB
(WO THLRLLTH—EAPFIHTESL L
(729%) THBH, FMITHLEOEELE IR
Nl

IR BEREDFIH OB T, MBFETRD S
MPolzDiX T 73 AR —CAHEENLE

x3 RESHEREENEY -

oMo ThEIVHEEEAIRL, 2F

BG’%’?#of’ DI GTHEASFEE ST BRI L L €
Fo 7z [ R ER DI 2 fkbe L 22

#%nabtwk%xt#%J®<O%D,~
TR, TARNE RiEDS, kD EOLE
CTONEZLZATHZNS ] EoT0h
(p<0.05). FEFLHEEITMIT LB L THE
(28 < TR MR R HRA 7 & RRAE D e IR 25 H

MHEEHEPKEL o TELDS] HIEIR
LTw7 (p<001). oL niEom
VaEDEOT, I ERAE D BEHE O}

ICRAT 2P DERICLZIFEEEREDHER

H— ¥ 2O

TR #ﬁ%ﬁ p i

KANDEKFADZENEL L, —EZFHOEE LKL 7255 14 (131%) 14 (136%) 1000 ns.
B R PN 2 & RRAE DIERA H S BN KR ELL o TEZ2S 14 (131%) 31 (301%) 0004 *
=22 FHL TR WIE R % & DR TE D IR EE 57205 23 (215%) 20 (194%) 0.735 ns.
REEHURREEH, EEXROVLENDH 7205 29 (27.1%) 24 (233%) 0634 ns.
ANERED, TFRDEOMEETONELZLZA TV DD 23 (215%) W(%%@ 0023 *
EAIN. E RN X S TABR A NN A DY A WA 51MW% 4 (39%) p<0001 **
TF7IAT v =Rt —EAFHEZDPLED NS 0 (654%) 60 (58.3%) 0340 ns.
THOMBREBORELS, WoN#EE, 1057 =%y METOFFHDS 5 (47%) 17 (165%) 0006 **
F i 14 (13.1%) 22 (214%) 0142 ns.
H— AR CRENEZFELTE XY v b iR o #%%ﬁ p i
CTHHEEFE LB NTCII A=A — a3y TELINIholzZ l 29 (274%) 33 (330%) 0448 ns.
B L CIHENENTEL LN ol 7 (443%) 52 (520%) 0329 ns.
NEPLHENTH ORI Z LTS L) 1Tkl 6 (528%) 73 (73.0%) 0004 *
H \0)1%)%5(7557)‘ {lpotzZ k& 6 ( 5.7%) 8 (80%) 058 ns.
NFEIZOWTHRTE L AN /22 69 (65.1%) 62 (620%) 0666 ns.
HaOHAFEREEHTORELL Ot;??b‘o YA 28 (26.4%) 5 ( 50%) p<0001 *
P 1) i) wINPARCANY s &5 7 R e Sa Al 6 (151%) 11 (11.0%) 0415 ns.
Z Dtk 1 (09%) 4 (40% 0201 ns.

INRL R RSN E — EADENTWD 5

MTRE IR p fili

CHHBEDKRHTIE LR 7y TH— A2 BT LN TED
B ENTES

H—DH -V AR ThWINE WS — 2% %
HHEEEED—ANES LVKRBIENTED

IrEBDVERARPLEZRCL T CIIHIBTE, ZOL TEEHENTES
S — E AR 2 A3 % il e (S b DI A R WRIER 2 5P S %
/NBUBED Z KR L R L R OBERRIEE T

Z DAt

75 (701%) 77 (762%) 0350 ns.
74 (69.2%) 60 (594%) 0150 ns.
23 (215%) 26 (257%) 0515 ns.
63 (589%) 67 (66.3%) 0316 ns.
38 (355%) 28 (376%) 0775 ns.
68 (63.6%) 63 (624%) 0887 ns.
7 (65%) 3 (30%) 0334 ns.

INRBZ BRI ENE - R

AT 3!5 B pfi

iz & DfFERIC LD, o L%
HEIEWEITIC

FHHREBROBRENEHITHEEL TV E L

R E R, FIEEZR EDFTIKIC % > TERLTREDIBZ 5 & Jv

Do ERBNEZOTFEITHNTIL W
%@m

WrT7EZFoN5 L5915 L Jn
X V)d\é‘&ﬁ’f%@ﬁﬁ%’wﬁ%ié Lrwn
SRR R %Hfﬁ‘ﬁ( o THRAHATEL LI RDELI

34 (324%) 33 (347%) 0765 ns.
19 (18.1%) 16 (168%) 0852 ns.
76 (724%) 77 (81.1%) 0182 ns.
57 (54.3%) 50 (526%) 0887 ns.
43 (41.0%) 29 (305%) 0142 ns.
10 (14.7%) 95%) 0283 ns.

)

4 (
1 (10%) 6 (63%) 0055 ns.

* p<001 ** p<0.001 ns. HEAEZRL
G 5 ZME 1L Fisher O EHERE R E THMT



BRI CHEED 720\ FE N EIVNRBLL B2
=22 Yz T

P —EAFHTRENEZEDPIE L TV D X
Uy MZBILTIE, FERST RIS BRI X
T [P SBNTHSORMZ DTS X H 1S
olzl ] PEREICEL (p<001), Wi
i THGOHHEREEHORE LICO %57
2] ThHos (p<0001). WAL DK D
HCERLZzDEE [Hh#IZOWTHETE S A
Mz ] THA.
LR — E2ADER TS EBbR
% ISR L T [RIHE ORFICIS U Rk
F7H—CRARZFTA5IENTEL] uih
OELIRLE BINESN, FELEDD D EN
Bl dr oz, NBBES R —ERICEL T L
RIS EDHE b HEE L2 %D 7S
PORDBELCEITNTHzDE [HRIRIR R
HAENEL o TOHHTEZ L) IChBE L
R4 BEEEZ-HCEET ZEBROAER

HABERRAE H4% 20184

W] Thotz (R3zH).

3. BBEzEZA - EDFEE/NRIESBEE
H—EXDFAICLEE

AT L TWB109N%, BEME 272
ZEDRDH B3N (331%) LEZI-Z LRV
73N (66.9%) D 2 BEIZHMT T (2 NidRM%),
D ETHOHEZEKE LCHEZSMMTL,
BLREENROONTEHOAZRLIZLDT
HbH. FIED [/8—=b - 7S M TH
2L, NI [34EDLE] THEHI LD
MRk A Z 2722 L DL LARICHEL T
7z.

A ZE 2722 DHBANIE ST, &Y
THHMEHTRLEZ o> 701F [Hi#EEboT
ANDBADPCL ol 5 ] (559%) THY,
FOWRIZE o100, L HIT41.2%HHER L
72 [EZIZE SN WE 72O K 72h

NkEERE L2

Yy, = T1] —
EH Vi) 5% s pfi
FEARM
e 2 TIVE A A 20 (58.8%) 56 (78.9%)
Pays e .
I IN—T]F « TIINA b 14 (41.2%) 15 (21.1%) 0038
AR
- RSP ST 8 (26.7%) 37 (514%)
AN .
SR 34D 22 (73.3%) 35 (48.6%) 0.029
* p <0.05,p fi 1 i)
1 575 M08 1 Fisher O IFHERE M E CTHOHT
55:9%
B0
50 41.2% 41.2%
40
30 23.5%
20 A 11.7% o 8%
o0 | - 5.9%
]
y 5;5:) n\f 16"0 ’;\’ )q’n n\ :639 »*:1‘:{‘ \I}’ F’w ,;\’ :\‘_jn \;\, 1630
n\’;@w \},:S &’a"‘ \,/L’s ,J’/la ‘{,:O& _j’aﬁ ..’i"':'@
K Fs"g& - & \6*\0 > 19‘",6‘\. &
& & & & & & o &*‘?_
& & @V\’F & ol & & &
. B # & ol & & &
& o <& ¥
& &
&
X1 BEzEA-ER FYUTIEBERER) n=34



HAEBASHE £4% 20184

5] BXU [fr#ICkoTOHEDIENS
51 Thot: (M1BH) HREEZ/LZL
D& HEED853% 13— ¥ AFIHIC & 1) H:ZEAHs
ZAL L7z %2 (RS5ZBM) B LTWBEER
il TR R E 2 2B D) B21IA (61.8%)
AWINRBEEZEDY — 2 Z AT 5 2 & Tl
WA Mm-S ENTELEBE LTV (K
5ZH).

4. BREDRSICELT

R TRLIEERIENE LA RDUBI L TR
O % IO Y AT 4 v 7 [[a M O iRl
AETHM S HE, MITHELBIBEEL T
&, [RKIBEIrEZOFH ] T, Fimd 1R
EICH BT ERINEA L (OR=0894p <0.001) ,
IriE OREFE~OHCFHIA [ Thar L

(OR=2170p<0.05) RO FIHEAT [HF] 2
& (OR=2083p<005) bHLIHICHE T ALK
Tholz (R6ZM). MY L TOIEENS DA
O [ K2l L <r 7
T—2 - NGV ARE (TON) &L, EitEFBROs
W4T o7z BEASROWERIE [RIES - #E OF
## ] (OR=0928p <0.001),[ & D4E#; | (OR=1.005p
<005) T, AriH ORFENOHC DS [ 5
THbHZE (OR=2561p<0001), I LU
A% [ 340 ] (OR=3048p<005) THh-o7: (£
TZHR).

NV ZE

ABFZEIZ BT 0 B i L T % REHVE
BHEONERLIL, Mo/NEBL BRE ORI &
HEBAFREOREZRL TD (EVNEEL

55 REOTLEBBAELLT EOE/IZONT
SN HERRIZ oW T P
A7 BRI EHBHD AT LR At
PR ARSI 3 ( 88%) 2% ( 38.2%) 29 ( 284%)
BEELL kot 2 ( 59%) 17 ( 25.0%) 19 ( 18.6%)
UL L7 15 ( 44.1%) 17 ( 25.0%) 32 ( 314%)

BB L

14 ( 41.2%)

8 (11.8%)

22 ( 21.6%)

AN
=]

1_

{13

34 (100.0%)

K6 RENEEFORF ICHETIRFOAI T 1 v 7EFEIHHER

68 (100.0%)

102 (100.0%)

AR BTy — OR (95%CI) o
S T oLl (= PERE) 0894 (0853-0836) <0001
BB E W rhgefl (+ REEHER ) 1.002 (0.958 —1.049) 0918 ns.
S M iigi 0545 (0234 -1.270) 0160 ns.
B O ig }ggg (0606 - 3.121) 0446 ns.
it gt (1)388 (0.214-1.017) 0,055
_ FELTWA 0.750 (0.362-1.535)
i
[\] 5 O A7 4 IR L C s 7 s 1000 0438 n.s.
S 2 31 7 gii‘j&j }ggg (0738 —3468) 0234 ns.
ABEORIIT 5 OCHE g 2170 (10024703 0050
o A . X - 3.
SR o Lo (0744-3032) 0257 ns.
X N _
S £ %t) ?828 (1.020 —4.213) 0041 *

*p<005 ™p<0.001 ns.
FEREO A+ v X i,

AEAZL, plEIZS~THH
12 % 2 & OHfiE

RKOETOMGERZHRA, WEIZRL



x®x7 57 -T7-7

FTO-rnsvaE 2 ofl

NS URIHETBAERFOOS AT 1 v 7EIEHTTDRER

A ARERER R 2E

4% 20184

RS BEOR Tl (tBERE) 60 (£7) 64 (£12) p<000l ™ 0928 (08%8-0970) 0001 ™

TR hfi (=BG 85 (£8) 85 (£8) 0400 ns 1005 (1007-1106) 0026

e B 2 (343%) 45 (317%) 0479 (0211 1036)

KGOS ) s. !

REHFERON) s 16 (657%) 97 (633%) 70 DS 0 0078
B 13 (186%) 48 (338%) 1332 0508 (~3.196)

O .

BEOWER bk 57 (814%) 97 (662%) O 1000 0449 ns.
o 44 (629%) 82 (57.7%) . 0413 (0190-0896) *

ik B % (371%) 60 (423%) % 1000 0025

4 ARELTVS 34 (486%) 42 (30.2%) 0750 (0362 1433)

ROA% &L Tl 3 (514%) o7 (69g%) 'O 1000 0333 ns.

. . T 60 (85.7%) 81 (574%) 2561 (1101 -5959)

ANEE Eh o X Fk ] *

EHORBIINT B HCH e iy 10 (143%) 60 (426%) P <%0 00 0.029

] SE kil 35 (515%) 39 (29.1%) 3048 (1441 6447)

/\:EE % *%

il S4B 33 (485%) 95 (709%) 003 1000 0.004

- w 39 (565%) 57 (404%) 1355 (0673 2727)

S :

ittt R 30 (435%) 84 (596%) 0 " 1000 0301 ns.

“5<005 "p<00l “p<000l ns AEELL

RO v XME, 1A 5 L ol

ROETOMTERERA, RZIE LR L

ZRERe R R oo i iE & 2015). ¥727F0 FZOHIZIE, RAGEDONEZITOVEDRLHZDA

TS, EARGEEORME (B1E313%, &t
68.7%) (ML THY (EEF7EA 2015), A0F

FEDOX R E 222Nt

LT 2B E B A 134

R AR TRV T DR T & 72

-
—

DT N—TF o R TII N E LA 2 W S8 T
WAFT - TJ—20 - NG UABELTPATWAD,

EO/NUEZREEFI A E 2 (2T L Tz 2
72 RIEAN#EL L ORI T, BLEMb
FTEFICLDBONEN S, K- FICX D0
RO ThR. 29 LR IE ri#ER OB LidHR
AFERICINFETIRMEINTEBY TH o7z L
LRGSR OB LN ORI 5L B HEA3.7%,
ZPEF540% & 72> THY, ElOmaHIBIT50#
ZLTWBEMEDEE3%, KMEDHI49% (B
HRRTR 2013) 12D &, BUEDS DR ) e o
TWAHIZ bbb, BYS#ES OBRERITEE
FIEDIL6% ML, LA FEH 121299 % i <
o Tz, WHNEZEORITIIS=F - TN
A MG OEIEHE N ETFREND 20, ZOIE
DFRGT & EDOM A NS B RE D Fe ik 72—
E AN L TV AR E 2 b s,

A EOWEEMICB L TIE, S BRI IR B X
DHERICELNEERROEERL T D, FRANE
DRIEANHEZ L > THFEEALFOWM AL —HERY
IR TIHEETH 5L SNTWDBD, SHON S

DOREERBE LTV 2B, FRA#ESOF
W BB DOEEA LA, ETHLEHL
TW5, MMM 3R CTh o7z KIS
BHNDOAELALFOM VIR L > TEELRZ L
(&, NI E S 7o R PE COXR R K G i
BARNANDAT S DB B S BRI E R
THHLZEHIIRBEINETZ L. 722 L/
ZBkE T A ORBR DI BN CHE A RB % SRS
EDEHIHDRONE, GEOWIERETH 5.
28T - T—0 NG YA G o7 KT
TRLZZIADOHIZIE, #8597 L T ARG EE
DT, NEOREEREZ E ML TV b720, B
HRICB S 2RI A2 BECHHE T 2 5. BERRINEE
D7D DB IS VLT H 525, EHFE~DOH
CaFlias ik, MM#EORBB DRI
LEEZDE, RENEERNOREERL 2754
ND7ZDDRODDIARNETIILETHA). &
DRIIBVTY, ML EEREZR S TldoH—E
ARBEO T IALIEND.



HAEBASHE £4% 20184

i LA FE oM LRI LTI, 20124E025
BOEE N - EREEA ST RAT S, [k
WRHIEE | A6 F 0, b o HE ORI 57
B R E X HIR T B HIBEAEE 572, RRKIE L
NZDE, BEAEIRREICRLTE 21N, #RELT
93H F THEMREZ AT B LA TE TN 2DS,
20174E D 1 A H13 S S5 BB AST fE & 72 o
72 BEELOOREDON#ELAT) L2 HEHITT
BIEEELT, MRERKEIANCIOE, Mi#k¥EE
B L 720 e AbE A% L DISH BRI it
B OEMEFEOMEDEH FIT#E L 2N
X5 hoTVA, Az B E=R L 72
A B IZ20124E F TO 5 AERNICHMESS 500N, Lt
353800 N & 2., € D50.7 % 13405 2> H59F% D
Bt Ths (Eamatlm 2013). #HED
S AR AL S T LI I 5 2R
ENEL TW325 2017EENZOREFEL -
TEY, HIELIEDREIHENICHS A% 5
ERETH D, DFDITE SR DR FM % L HEHIEC
B3 200 MLADHGET SNIHRO HFEEE D R 5.

AWFFED TR G DFIH L T2/ NS 1%
A1, ATGREED S OFHER DR A Fa 2 B HiFk
%< (BFIH ), Akt B < e B
DR Z R 572012, FFIFHIEE AR OF K%
N —EZADTE) R WIBIZRAL T 59 2
WLETHS ).

AT FEDOBR G A 0 R & % /BB L B O
P—CRFHBEOMIGRE L= LIZH DS, &
BN FELRB R O FIHE BT B5E L D
Wl L CED &) 3R i AL H O AT
WIEER ROV ERGET 5T ETH 5.

REfFFeIE = L A B O FEE M % 521 T
fToTVBEDTHA. WIEET BNAHF—L LT
FEMRFDOARIEAEIZII TS 2 W22 vnTn
5. WH, BXUOHBERZICZOREBHEILT
BHOBEER LW, Fo7 =5 UEICTRDW
7o 27 Ntk O/NHBS AR RE O E BZ D &
¥, BTGV N A O /N S
BRED T —C AR B ORENEE DR S FITH

EHOFEEKLW,

5| AR

AERE P, IAFRSE, JeEEdsc, Mt (2017) .H
ARIZBIT BRAGE L B REONEA—F
Fr et & H 72k R o0 A —  H AR~ 4
A MRS 18 (1) 3-1L

BRI =1, (2007) . FKIEAHEE IS B0 780 8)
] & 41 DI A O i i R R
U TTHEHEOHK, 1065-72.

FITERR  (2016) . AdEEME L L C oS it PR EE
FEBUZMF 78— [HaBEE] 25 [3)5E
e R K AE] DB RN—. EHE - fAl
wkge, 25, 21-26.

AR, 219 (2012) | BB AR s SR
X DR IE AT PE S X OF B BT 2 )R8
bDFE RS, AR AE i Ran U4
77 (682) , 27152722

fHMALE IREEIHRE, PhscIEH, fit (2001) 2N—
YT AT =& TN DRI
HHEORE GE3H) : Ty Nf~<—H
EARSIARNZ BT DRI RTEATE) - SRR S
RGN HERHE DR, HABERE 2
7k, 38:382-387.

M, RHWIT, RZTHL i (2010) . 7
WINA = —FIZBHIRED AR N & EDORIEDS #%
Brg R RS R B 78, B4R
AR SEMERE, 21 (11) ,1237-1251.

JEAS 8% (2015) JEARRRT LS CPR2TARE)
http://www.mhlw.go.jp/toukei/youran/
index-kouseihtml [2018-1-8].

JEAES 4 (2017) P28 EE Adltafd 5%
FREMAOBEN CPIK 28 45 QA ~F
B294F 4 A%#4%45) http//www.mhlw.go.jp/
toukei/saikin/hw/kaigo/kyufu/16/dl/11.pdf
[20183.15]

HBAWEE, HHMER TELE i (2017) .
AR JIIE 5 i 2 D FR WA FE B DB H 8 ik D
e . LFFgE, 88 (2) 151-161.

HABFER AR HBEME ST (2016) . /INBUEZA%



R RS EOM IS 57 v — M
FEPERGEE CP28E3H) 1-48.

WA RE R (2013) PS4 R SE G FE AT
A EROBE.
http://www.stat.go.jp/data/shugyou/2012/
pdf/kgaiyou.pdf [2018.1.8].

HIREMSE , HrEEL (2012) . GRHNE & E
DFRFENFEZ RS HI AFZEZBE$ % SR
Wat AR 17 (1) 74-82.

A EVNBEZ R M e B AR R
(2015) Pk 26 AR B N PR S SEHERE TS
HB B 28 N Pr e e B b o S g5 /J\iﬂ%y
PERETY R B IS X B MBS R DB ) FIR
ERALLERT e =i
http://www.shoukibo.net/roken_jigyo/pdf/
H26_01_houkoku.pdf [2017-3-31].

Zarit, S. H., Reever, K. E., Back-Peterson, ].
(1980) . Relatives of the impaired elderly:
correlates of feelings of burden. The
Gerontologist, 20, 649-655.

A ARERER R 2E

4% 20184






o

HABERRAE H4% 20184

%
M

LFOF Iy 2 unddInons U oL
2 BE¥7x/—)IVH

Photochemistry of Hydroxycyclohexadienyl Radicals:
2 Substituted Phenols
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HREHPTRAFIN, A MFVERT 2/ = VEHOOHMNIME (e FaF Ly 7 ansHInonsvh
V) DIALFERIEZ SV ASGTVF ) VARAEL = =TT v 271 M) Y AEZMAEDLEFEICLVE
WL, WkFELEOBMEE L FREBNSTHLED: (MOPAC) TR®, EHIEDOME AL SOSHEE IS
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HOYGEIZZ 7 2/ F VN T T HIVHPMELRWICAERT S, —F, BEREOMREIC X 2 EMEE O
INEWT 2 = VEOEAEE, A MNFUEPSOKRETIEHEUSHBEEANISREI 22 LA, MET 5
FIGD LY 7 V¥ —=ZALR I FE N E RN LN R o 7.

Photochemical reactions of OH-adducts (hydroxycyclohexadienyl radicals) of a variety of methyl- and
methoxy-substituted phenols in aqueous solutions have been studied using the combined pulse radiolysis-
laser flash photolysis technique, and the effects of the position of substituents on the photochemical
reaction mechanism have been investigated based on the charge distribution on ring carbons estimated
by the semi-empirical molecular orbital method (MOPAC). Upon laser flash photolysis of the OH-
adducts permanent photobleaching has been observed with quantum yields of 0.11—0.16. In the case of
phenols which have higher electron density on the ring carbons due to the ortho-para clirecting nature,
the photobleaching of OH-adducts leads exclusively to phenoxyl radicals formation. On the other hand,
it is strongly suggested for phenols with relatively small charge localization changes on ring carbons,
hydrogen abstraction from methoxy groups occurs competitively, based on the consideration of enthalpy

changes of reactions concerned and the spectral characteristics of transient species.

¥—7— K GEMGLFEOLE BifR7 =/ —VE OHMIME, 72 /%I VI TN, KEIE
&
Photochemistry of short lived transients, Substituted phenols, OH-adducts, Phenoxyl

radical, Hydrogen abstraction
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1. &8

KOBES IR O LR EE OO E O TH
HIKEEALZ YA v (OH) 1ZiWER1L ) % o
KEFHETH ), ZROEEMRAED & 1X
PR RIS VEETRIS T 5 2 LA LN
Tw5 (Buxton, et al, 1988). X ¥ ED
FREBERALKFZE L O FESIEXR VX VEAD
MBS TH Y, OH T ¥ A IV O E R &
BALAH O OH AR 2 B 59 5 RUSHEE 12D
W, 2SIVRAT V) VA, ESR, ERWGHT
HEDOFEEHNTE L ORI fTHbI T2
(Albarran, et al, 2016). Z® X912, OHAHM
RO FERCRTE D JUSIZ B LTI FE 2 1515
LENTWVEAH, ZDJhEEIREED G2 T
DOWFFEFIIHD THRONTWE (1, 2017).
BT, A PFVEBRBROECHEOET Y
H VO BISTHRLT 5 OHAH IR D S b 5O
B2 H5 N, OHMIMADGT ) —F 12 &
DAMNFIVEBRXVE O AFF T TH VI
RS AHZERHLNIIENZ BT —F I
NAFF Y EEOEFNEIINHESL, X MFY
DO OKFET ERERISDHEMITR 5 2
ENCABIIICTH L il E Nz B
F v b =28 F B ASEAL S BOG O FRVEIZ 5
a5 2 TW5h T EDPRERN T HE kI
Ko TR ONERRE LOBMEEDEAIC
Lo THLNIZSI N,

AW TIX, 7/ — VHKBHOBY T
A8 B OH A IR o e b BSOS HEME %2 F X %
720, N"VAFIF) YV A-L—F=TFy
Ya 7+ M) Y AEREE THONRFWERN 21T
9 & BT, PR THLEEZ TN Y
Y UBRFDOEMBEE M2 AL, Eifko
BRALE DU Z 5 2 5 528 % BN LMY
L7z, 7=/ —)VHEIX, HEHR, BiEH, bk
LA, AT, EEmE LTULCHwLR
T2, EEBHIERL S BOLEm Dk & L
THH ENTw5 (Rappoport, 2003). LA L,
EHDOT = ) —VEOPIZIZE A 72 ) — VD

EVICHGEIIEE LTHERLDOLE T
NTWBHDT, REPANOHIIR T 25503
VETHLIENSL0HT VA NVIZ X BB
i SOSDIFEN T~ DA — IV CRAL Y, 8
EH, 75V, kELRETEDSNTWS (U
IE4h7A, 2003; Kurucz et al, 2002). Wiz
X HHEYOKPIZET 200, RBHc
PEb SISO BB RISEINTRETH D,
FIICBWTHRMY % L COUMATE L 2 L
Mo, 7V —rhTaANYETESL. X5
12, Mk ERE O RGOS 2 A G b 72
WL SN HE BV TIE, RS
W TR RS R I RO OH ATk
DFALZE UG % B8 L 72 BUCHEME O AT A5 2
EnbEEZONDL. LT, HHEELE
Yo OH A IR DAL BUSIC & 5 BUSFERED
UL, SREEBXOELETHRETICBY
BRSO 2235 & & B, BBEE R
WEOBRZNT BT 2 BYF0 % 558 BUS O B FE 2
FhHTHLHfEEINS.

AWFFETIE, EIREORRLIEIC L 00k K
JIENORIREHSHPIZT 572012, AFIVHER A b
FIHEPAETH T ) —VEEESGKBROET
M L—H—BREERSEZIT, 72/ -k
2 A3 % OH A IR A b2 SOSHEME 2 Fead L 7.

I. RFX

1. HEOHAR

m-Cresol, 2-methoxyphenol (2-MP),
3-methoxyphenol (3-MP), 4-methoxyphenol
(4-MP), 2,3-dimethoxyphenol (2,3-
DMP), 2,6-dimethoxyphenol (2,6-DMP),
3,5-dimethoxyphenol (3,5-DMP), benzene,
benzophenone, naphthalene, KSCN, T1LSO,
RO HmEZOFE T H W EHE
(99.995%) 7V T HAZZT 7 4 —F —=hb,
AR RILE R (N,0) IZHEAFELTED?S
AFL BT« — VEIZZ R RICHE
AL, #El mM (M=mol dm™®) &L7&zb®



EEAMELAR L)LV (Ixlx4 cm) 2 AR, BEE
EHZIN,O A R &2 fgfl ([N,O] =26 mM) &
H2ObET7T7a BT ) — AV ANV T THEE
L7z, N,OfaflitokiEm (IN,O] =26 mM)
DG CTIIARMBEFAAOH T VA VITEHR S
%729, BARICHROHT V7 Vvolli (G
fili) A%058 umol J '& 2 #5127 % (Dorfman
and Adams, 1973).

IR B & O L — 5 —StE ol e o R
TR (£, 2017) 2SR L7z,

2. KEEECEERGE

OH T ¥ 7 Vv O B THEET 5 5 d fr b2
DHALERIL BN T 2 72D ICE T - L —
Y-S ERNEE LW, VAT IFY ¥
AEFEEL =Y =TTy Ta7r M) T AHEE
M AGDEBRS TG A 7 2 O
IZDOWTIZEERR (Sumiyoshi et al., 1993; Wu et
al, 1997) 122k L7z, Wi & L CdbigaiE
KEFETFWFERE D45 MeV S /8 v R &I
s (VU AWE 1 10-50 ns, =ZEEHE), St
PR E LTEE L —— (337 nm, 73V RIF :
6 ns; YKN-900, F=#) % H\7-.

BTV 2 QW & L —HF— 0L 20
ELIIFERH IR D, EhEN110-130
Gy £12-20 m] D#IPTH > 72, EBRIZT T
Zi (15+1C) Tiro7-.

3. SFHEEEIR
BEFMEOOHS VA NDRYE VBRI T S
IALECS LT, Bt o7 2/ —vEiks
LU AT, A VEBRIEOEELWOH,TT
% 72D\ BR i F b OB B & AR BRI 45 -
BERICKDEIRE L. o FataEZy 7o 7
Winmostar ver.6020 (7T 27V T 1) Hw,
PARRERIY S LB 7 1 275 A MOPAC2016 ver.
17.068 (Stewart, 2017) Z&tH =¥ & LT
L7 NIV =7 YICIZMP7 (Stewart, 2013)
ZHL, COSMOEIZ X 0 ki i C R i i

HABERRAE H4% 20184

EALRRICEM R ZH L.

. HFREBE
1. m=7 L —JLOHfTINED KL

7/ —=VBIU3HEDs LY — IV EENAK
(o-, m—, p-) EOHTF VANVDRIIZHET S
W2 DOW3E (Land and Ebert, 1967; Feitelson
and Hayon, 1973; Raghavan and Steenken,
1980; Terzian et al, 1995; Choure et al, 1997,
Roder et al, 1999) 5, KEWHIIBIT 5
OHZ YA NWIZE B 7 =/ — VEOEBRALIL
WL 2B ORI AZLPREBEIATY
., B1BEMIZOHT Y H VDNV E VBN
M L2y 7unFH Iy VBT I V0
AT, RICHO051&HKEICED 72/ %
VTG IHhNVDEETHSD. OHT V7 IV ofti
L T2 2 %5 (Land and Ebert, 1967,
Feitelson and Hayon, 1973; Raghavan and
Steenken, 1980; Terzian et al, 1995; Choure et
al, 1997; Roder et al, 1999). —7%, H,0D5]
EWEFPUBEROPTIREVD (k=10°s7),
MR RO E T Cldd EL 2 e b
Tw5 (Land and Ebert, 1967; Raghavan and
Steenken, 1980; Terzian et al, 1995; Roder et
al, 1999). £ 1 (& m-cresol® OHA} JilfA &3- 2
FNT 2 ) XTI NTIHNDGNEFET—5 DL

£1 m-7LYV—ILOOHRMEE T T/ XIITT
HIVOBKBIGER & & U FIRSERE

OH adduct Phenoxyl radical
A,/nm &/ Mlem' A /nm e/ Mem' Reference

325 4970 a)
330 4000 b)
395 2100 9

414 2700
393 2260 d)

410 2440
392 1680 e)

412 2060

a) Choure et al, 1997. b) Anderson et al, 1990.
c) Bansal and Fessenden, 1976.
d) Alfassi and Schuler, 1985. e) Roder et al., 1999.
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fii T& % (Bansal and Fessenden, 1976; Alfassi
and Schuler, 1985; Anderson et al, 1990; Choure
et al, 1997; Roder et al, 1999).

LIZN, O fil L 72 m-cresol /K ¥ ¥ O & F-#i
HAGCHER L 7 OH A AR L —HF — 7V 2% ]
9 BHIRD AN PVEALZRL TV, EF
FRARSHIZ X D330 nm IZHK % b2 OH AT koot
WILART FVSBlll s, L—F—HEhI LD
WA B2 Ebhsb. FEBEOHMMAIZOH

0.15
—C=— before LFP
—&— after LFP
01}
o
@]
<]
0.05 |
0 1 L L L 1 _ \w)
280 320 360 400

Wavelength / nm

1 L —H—BREC & 3 m-cresol-OH AR D X~
7 MIVEAE. N,O&2F0 m-cresol KiE&.
(O) L—¥—B5ER], (@) L—Y—RHERE.

3

o o010} $f~*%““%wwwmwﬁﬁ

Q :

la) 0.05 . laser pulse

< ' A
0.00 powe | | 1

T o002}

= electron pulse

& o001l ¥ oy

= . [ i A '-, 3 ;\

g ., PR Xy

3 0.00 Pﬁﬁ’“? | | { | B

Time/us

2 N,0faflm-cresol KiFRDEFHxE-L —¥—&
REBFHC 51T B RIEDRREEL.
#EKER  (A) 330 nm, (B) 390 nm.

AR E RO SN A R VAT H I LD
MOENTWDHH (Sehested et al, 1975), A%
DEBRGM T TN A RS MBI 555
FOHMIMADI0O% L T TH Y B TS, —,
400 nm 3 TIEL—H—HGHI X DSB8
AEM I N7z X213330 nm &390 nmiZBWT
BN S NP ORI ZILZRL TV A, L—
=B X OH N MK Dk #eiy 72 7Y — F 28
HEZ D EFBHCT = /) 52V T VAV OIS
TWHSEDBMATRE THEZEDbhh. F1h
5, OHAHIMAD330 nm 2B 55 TWouRE %
4970, 7=/ F I NVF T HINVD395 nm il DWW T
2100 M~ em ™' ELTHBLZETIEIZELS
5013 £ 001 TH -7z,
SR R BEIRE R A 51, ik OH A ko
IST7 2/ %YV I HIVHERT B Fetkds
ORI N Lal, ShPANIH AF VK
H#, NUEVBKE, ATV, KB XIkE R
EDIRD U FELEIZ DOV TGS 2 U EADH 5 (M
3). ITNODRISZBIFRT 25 F DRk A il 4
V¥ — (Suryan et al, 1989; Haynes, 2016) 75
HINL 2K SOy ¥ v E—24kid, A, B, C, D,
EDRIBIZOWTENZEN, AH (298K) = -1345,

l»
o
(9]
I
(]

+

=

@]

— . + H,0

OH
. C
Q- & =0
CHjy '
OH
D
o, @ . oon

+ H202

+ H;0

M3 m-Cresol EOHZ S HIDFEEIN 3 RIS X
*— L.



-121.8, -314, 4897, 2600 k] mol ' &7 %. 72721,
RIICIZBE IS D2 D5 T BT B &R
B AT —2 L7 toiiELoBIT/N
SN LN TWT, Bz, O-HoM &
ML ANF—137 =/ — VIZH~_m-cresol TIZ3
+4 kJ mol NEL BB RETHY, TUHIVE—
ZALDFHIC BV TIRFFICEE T 2 L EI3 v
(Borges dos Santos and Martinho Simoes, 1998).
WD B BN Iy ¥ VE—ZALH 5L, 7=
IXRINGTANDEEPERD IR THLI L
ARENT Lo L, AFIVEPSOKRET XX
LRI THY), TORHENLTINVTY
HNVHERT . 77 KIZBIF ALY — VR
® p-Cresol DICBE THEK T HRXVINFT T H IV
DIFFE AR T MUIZDOWTHAE L5813 H 55
(Smirnov et al, 1983), m-cresol 2> 54K 9 %X
YINT I ANDGTIFN B IERIZ R V. XTI
ERNCE VPSR T IR INTTAND
VA I3 20WIINY FTRED T 6N 5 Z L8
WMEEN TS (Terzian et al, 1995). D&l
260-270 nm (& =15000 M ' cm™") Thho 201
300-330 nm $HI% (& =3000—5000 M ' cm ™) DUk
NV RTHBH. m—Cresol SERT AR IV
Z I ANDGHFIFFER NS LR U EARET
A&, 330 nmAED S FHOEAREUT OH A ik &
RYINTIANVTIHITEL VD, L—H—H
BICTRUVINTG I ANDER L6, WG
ZALERG-2 %\ Nz T, 270 nm AFLEIZOEEE O

HABERRAE H4% 20184

KEGBEMAMEES NS5, K153 —%—
HE 5 1% 12 OH A A& @ 43 F W 6 AR % A5 493000
M~ em ™' TH 5280 nm 2B\ THELRIEIGE D
Bl sh v, L2255 T, m—cresol
D OHMNMHEDALZETIEE T = ) F TNV F T
VA RINRETW A EwmTE 5. (1)
AUV MERFRICOH 7 ¥ AWML 7261% 7R

9.

OH o
OH

G = Qo
CHs CH,

OH 7 V1 VDI FEFALEW~DOH I LY
AT s FaFRyyrunFhyong Y
H Ik, F ) VHEREDAERKEILA] (Raghavan
and Steenken, 1980) % f#i # @ # £ [ b #I
(Eberhardt and Martinez, 1975) 12 & O #i24
T57x/ = VIZEHRTLIET, OHF U7
VONMPLEZE S 2 TERAHELO TS, )R
fb#l & LTKFe(CN) 2 &L 7 LY —VEHO K
TR y RIS BRI BT B A 5 BT DR He
5, OHZ Y AN D41 %A OH ZD A )V Mo
TAHIENHEEN TS (Choure et al, 1997).
Albarran and Schuler (2005) X £V &R E®
K,Fe (CN), & W CTHBM #2417V, OHZEED
FIV MIIZ56%, 28T HEZ38% Mg A 2 & &
LML 7z. TS DK F % MOPAC &2 Hvw 722
BRI FHLEEIC K DR L7228k F Lo &
TR L & DITEK 2R L7z, OHEE X F )

R2 m-I7LV—-ILDONCECRRFEDEREE & OH A MNEDIINE

OH
1
s 2 Charge density by MOPAC Yields™ of OH adducts Yield* of OH adducts
3
? Y “CHs
1 0.318
2 -0.363 1.1 1.31
3 0.128
4 -0.288 not formed 2.08
5 -0.065 0.28
6 -0.307 1.2 1.66

a) GfiE (IHEAL : molecules / 100 eV) . b) Choure et al, 1997. c¢) Albarran and Schuler, 2005.
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EIFEELANP-NIRETH L & Hh
52,4, 6 DERFLOABMBEEIRL, B
BIHEOOHT VHNBINS D RFITELN
WAL, 1,3, 50FICFIFEACHML
W72, JUEIZ X Y, B, C, D, EORISIE
IHFTA (1) ) ORIEDADIHT % &
W CTX 5.

2. X bMXT 7/ —IVEOHTMAEDRALE

CHMORX PFVERT 2 ) —VEOHT Y
BV O RIS THRCT 5 OHAHINE O S b Ks
AN R3CEAMFVERT -0
OOHM KL, TINC L 5 1 BT BRILRIS T
L7272 ) FINTFTTHNDANRY ML

¥ o CHkMiE Z 7Rk L 72 (O'Neill and Steenken,
1977). FEEIZX Y T S DEOHFBE: 2 R

L7:1%, £ 3 05 FWeR % HvCTOH
KET 2 ) FINSIVANOERFINEOEH %

fio7z. B4~ 71&N,0faflL 722-MP, 3-MP,

2,6-DMP, 35-DMP /KIEW OB F-HRIBEHIZ LD
AR L 72 OHAHIMKIZ R L, 2us P 1RIC L —H —
G247V, OHAMI R (A) BXUOMHYT 5
£33 ANMNXVBMT T/ —IOHfIIAE 7T/ *

DIV T HILOBARIGER & & 2 FRER
# (O’Neill and Steenken, 1977)

OH adduct Phenoxyl radical
Substrate” A /nm e/ M'em’ A_/nm ¢/ M'em®
2-MP 305 4090 280 8770
382.5 2340
3-MP 330 4970 270 4760
430 2580
4-MP 300 5670 290 13310
400
420 6360
2,3-DMP 330 3860 <280
390 1520
2,6-DMP 320 4800 280 8230
360" 2920 ~350 640
35-DMP 345 6730 <250
510 3340

a) Substrate DGR & fEEROXIBIZERS 2SR
b) Shoulder.

T FINFTTIHI (B) OWLILE DOREZE
ftx Bl L7248 RTH 5. 4-MP & 23-DMP
ZELITRTOOHMMMEIZE T, L—H—
WGHZ X Bk 287 ) — F 238l S 7.
KA IWZOHMIMADORT ) —F L 7= F TN
FIANVERORERFINEEZR L. K3 OK
PR KW e & Z D57 FRRE D T— 5 95,
OHfMHIMED AL T 7 =/ F VT TH
WORDPER L1256, AT MVOELR DI
£ 9 2-MP, 4-MP, 2,6-DMP TiZ OH A IED
T —FORFIED T NS i 5 2
ERFHEEING. 72, 26DMP TIEAXRY b
VOERY)ET 2 ) F VT T ANDGTIE
BEPNENZENS T2 ) FINT I AR
AL TOROLE OB BB I NG Z LIk
L. L2L%&HP5, 3-MP, 23-DMP, 35-DMP
O OHAH Mk D H 7 1) — F & 26-DMP LAt @
T ) —=NVEDT ) ¥ 5T ANERORTIE
DIEIZZ D XD BV Wb DEEZ 55,

35-DMP O ## H 1& m-cresol & [ £k 12 % 7
V—F 72 /) F NIV ANVOERDOETIN
BA0I6EHEL W RS, (2) RokH)%
FALA D AHFE TVNDE T L ZRIRL TV
%5 (20RFIWZOHT VAN 7254

BlE LTmRL).

ﬁi e Jil
HaCO' OCHj3 HsCO OCHjz

+OH+H+ )

L2L, ZOfox M F v EHRT ) —
OHfHIED 7Y —F D& FINE1320.11-0.15
THHEDIINL, 72/ FINFTIHNVEED
2 INE120-010TH b, JihiEe S 7z OHAF I
KB ITRCTT ) FINTIANICHEDLDITT
3%, WMOEAEELTWwbsZ L&KL T
Wb, X MFVEBRT 2 — )V OHAMIIMED N
wiﬁmabf%i%héwi 7/ %Y
VT D H VAR DA LB A MR VR
*%,A/k/ﬁ*%,x%w%,xb#y
B LUOHIEDF & THDL (KB). Z



A0.D.(330 nm)

A0.D.(382 nm)

X4

A0.D.(330 nm)

AQ.D.(350 nm)

X 6

0.12
electron pulse

0.08 L*M
oo |

laser pulse
0.04 - P

0.00 peetie A

0.02

0.01

0.00

Time/us

N,Ogaf2-MP KB RDEFIRBH & L VEF

B+ L —H —FRBHICH T EEAEEDEREE
1t. A& K (A)330 nm, (B) 382 nm.
EFREH, (—) EFE+L — Y-S

0.15
electron pulse
o0 M"Wmm
0.05 = | Iaser pulse
I
0.00 pelsin A
L1 | 1 1
0.05F | I el
0.00 i B
1 | 1 1
0 2 4 <] 8 10
Time/fus

N,0£2#12,6-DMP KZRDEFHREBH S LUV
EFR+L -V -—ZBRBHICS TIWHEED
BRI ML, BALEER - (A) 330 nm, (B) 350
nm. (——) EFREBE, (—) EFFE+L—
H —HR5.

A0.D.(330 nm)

AO.D.(430 nm)

X5

AD.D.(345 nm)

AC.D(5L0 nm)

X7
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0.2 Elel:l:ron pulse
f%%&
-".'H"I'- -
01
laser pulse
0.0 fousw A
| 1 1 l
0.02
0.01
0.00
Timefus
N,OgafN3-MP KBRDEFIRBH & L VEF

—BRIBENC B 1T BN E DREREE
)

B+ L—¥
1t. #AIE R (A) 330 nm, (B)430 nm.
BTGB, (—) EFF+ L —Y—HEE.

0.2 electron oulse

l_.r’\h
AR

W,

| Ias[er puls?%m
(0 e
0.02 |- W*VW"WNW

| M M i
.01 =

|
.00 M| B

4 fi 3 10
Time,/ s

N,O&2F1 3,5-DMP KARNDEFHRBEH & LU
EFHR+L Y -—ZBRBHICS TIWHEED
R L. BREER © (A) 345 nm, (B) 510
nm. (——) EFRES, (—) EFF+L—
Y — BAST.
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N ORISR T % 55T O 6 T X v
¥ — % XHkH (Suryan et al, 1989; Luo, 2007;
Haynes, 2016) % H\WT3-MPO¥AIZOWT,
M8 A, B, C, D, E, FOZERIEDI Y ¥V
V—Zfbxitids L, Theh, AT (298 K)
= -1345, -112.3, -31.42, -119.3, 236.8, 260.3 k]
mol ' H N ZOREIE, A B DA
BEIZHEEINTH D WEtE S W Z & 2R L TWw
5.

£4» 561, OHFIMAD KT Y —F B LT
Tz F NI IVANVEROESPNRIZRX b
FIREOKELIHENL L, A NFTIEONM

o
: f:l
-
OCHj3

+ Hz0
OH
B
Ol
OCH,
OH
c
OH — @\ + H0
OCH;
+ OH ] OH
OCH, 5
— + CH30H
(o}
OH
E
O, e

OCH,

8 3-DMPEOHZIHIDFHRINBZIRICZAF—L.

BEICHCEBRLTWAEZ Edbhs. 0%,
ANFVENOHED X FHIH AYEITKE
{, N RRRFATIR/AAS W, BEIEON
BEORELRH ST 5 720 RN 5T
BB TR ONRKRE LOBMBEOR R
% F512”T. 3-MP £35-DMP 3 & Tt 5-
HDOOHZEE A MF T HDF IV b -3 FiaE
ICED 2,4, 6 DRFEOBTHEIIFITKE
(WML TwW5b, 23-DMPO¥AICH 4V b -
NSBAMEICED 4, 6 DRFEOBRTEENE
V. ZHIZED (2) RoRUEAEE R T %
», 3-MP, 23-DMP 8 X U35-DMP® 7 = J
F T VA IVAKOETIE20.08-0.16 & Fv
WRICEoTWAHEEZEZDLNSL., 3-MP L35
DMP DO &4 v b -3 S BmAEICE ) ET
TR K B B RFIITBERIED 2 L, FRD
DBRFIZOH T ¥ A VAMELIATINT % 72

£4 A MXVBHT T/ —IILOHIMEDR T —
FET /XIS THIVERDEFINE

Substrate D bjeach phenoxyl radical
2-MP 011 = 001 0

3-MP 015 = 0.02 0.10 = 0.01
4-MP (011 = 0.02)” 0.04 = 001
2.3-DMP 011 + 0.02 0.08 + 0.02
2,6-DMP (0.13 £ 0.02)” 0)”

35-DMP 016 = 001 0.16 = 0.01

a) Substrate DWERR & REERNORISIZHK S 2B
b) v INDMEIZARY MVOELE DI X ) FEED
KwetEzohs

R5 FRBOASFEHEE (MOPAC) ICLWEBONIXA MFIBBMT T/ —ILONCEVRRRDEREE

2-MP 3-MP 4-MP 2,3-DMP 2,6-DMP 3.5-DMP
OH OH " OH OH
©00H3 @\ @IOCHe H3CO\©/OCH3
— OCHs OCH, OCH, HsCO OCHs
1 0.217 0.367 0.225 0.289 0.052 0421
2 0.063 —0.458 -0.232 -0.076 0.175 —0.500
3 -0.167 0.327 -0.199 0.248 -0.301 0.382
4 -0.195 —0.358 0.180 —0.351 —0.080 -0.510
5 -0.118 -0.014 -0.199 —0.036 -0.309 0.376
6 —0.243 -0.357 -0.203 -0.321 0.203 —0.468




B, A MFVEIEEGLBREICOHNT Y hv
PRIMU 725G BT B A Y ) — VO E DS
OHF IV hNVDEULLTFTHAZ L, ZIUIRLT,
2-MP, 4-MP, 2,3-DMP, 26-DMP Ti316-24% T
HHZENHE SN TS (Steenken and ONeill,
1977). 2O X9 % FEEARREIZ BT 54 KW 5541 D
FERE OOy NV E—ZL2 b1, K8hdB
(APFTEDPLDOKRFETIEIKE) LD (APFIHE
PO XAFIVIGXIRE) ORISR E LT FEME2)S
HWEEZ5ND. 4-MPOBAF LIS Tldt
IF I UDERT D, £IF L OKBHEFPTOW
UK & 43 W6 AR 013310 nm (15900 —20000
M~ em™), 431 nm (6000-7800 M ™' cm™) &
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An attempt to adjust the sensitivity of a radiophotoluminescence

glass dosimeter in the low-energy X-ray region

P T
Yasuhiro KAWAHARADA

H AR B K S PR 2 8 2 R s IR TR i o F
Department of Radiological Sciences, Faculty of Health Sciences, Japan Health Care Callege

25

WA T AMEBEFTORIE L, K0 XHT AV F—2 v 2 XS W 3B 0 2 MR EA2.7 ~ 3.365%
EEl, TAVF-HETANY —fFEFNVY WERNVY) IHTAFFEZIHAL TREHMIEZ LT
WELTWS, L2L, #EAVIORHEEE 7 4 VY —OREIZL VKAV F—TOMFIEED
KT, ZANVF AR H RN RE NS L R EDD 5.

XM OREMIEIZOWT, I AETD 5040 (radiophotoluminescence : RPL) &< 7
DU OFMAY v MEEREZ B TRAR.

STV VOHEWMAY) v MEEEZ BHHEL, MEAVY 20D BAEO B A& E, A
XYk, RO E S SNz RS ARG O XS HEIC B 2 EHICHE T 5 ke
E2D.

Radiophotoluminescence glass dosimeters offer a high relative sensitivity of 2.7 to 3.3 in the
diagnostic X-ray region, in which low-energy X-rays are used. Measurement is done by inserting
a glass element into a holder that has an energy compensation filter (compensation holder) and
performing sensitivity correction. When using a compensation holder, however, the measurement is
affected by the metal filter in some cases, the use of a compensation holder results in a lower relative
sensitivity at low energy, and a large energy dependence and directional dependence.

To correct the sensitivity in the diagnostic X-ray region, we attempted to adjust the
radiophotoluminescence (RPL) from the glass element by changing the reading slit width of the
magazine.

Changing the slit width improved the relative sensitivity, energy characteristics, and directional
dependence compared to existing methods using a compensation holder. This technique may lead to

practical application of radiophotoluminescence glass dosimeters in the diagnostic X-ray region.
F—7— N #UH T AMER, T ARG, WEAVY, FIAETF

Radiophotoluminescence glass dosimeter, Glass dosimeter, Compensation holder, Glass
element
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& (15 mm¢ X 6mm) ORPL&E % il % 72
DEWVIKEL 25 (X4 ZHEIRO = 4L F—
Rk IR) . BEAEE o R D0, MR L
FIZEDFRF~NOXHBRASFH 2 HIRS 2 2

ETHEERZLTWLEEZLNS.
B
T - SEENGEEE
@) m FSAF Y)Y (1.5 mm)
- m T LE—
I =
m ¥ g‘_____f'_'j___ﬁ” HIRRF

L —5—
O E—
RPL w‘ T BERRYYME

. ABFHEE

X7 #HERILEOHNEREEES L UBRFEEDRPLD

SGENOERXE &2 RT

(a) HEARINIDHNEERT.

(b) HEFNVIADESE (FFEHBTLED
iEE) %/~7.

(c) #REEtY —4— (FFNOL—¥—HH&
SRR Uy MEEEBL ZRPLONEFIE
EETEZNBIE) #RT.

SIS MMIBO TS XF v o) T kR

A2BEOHBERDEG 7L 2—DEEIN T3,

RPL OFEEUE 6 mm DEEFR2.25 mm («+—) (2§53

TAIVEZ—=PHREL T3,

100

80 I\ =G0 kV
_ 1 —e=80 kV
S 6t \
%_ |\ 9 =100 kV
W 40} X —=120 kV

-B-120 kV (CT)

20 } i =
| 5 By

B---g

0 01 02 03 04 05 06 0.7 0.8

|7 IFE  (mm)

H8 $71ILEZ—IIWT 3 XFEEBR
XFEEEICH T2 XPBEBEREZ/RT. MHER
WHEIFEREIhTWS
712 — (EX0.75 mm) T3, CTHEY
(120 kV (CT))) DA HFEBZEI0% &R L,
ZhLSHEERKR IS TLW 3,

2. BESSLUI I -4

X MEEZRICH VS EI AL F—XHo
WS EE WIS EFHTH D, HEIFICE
5B REBII TS (Z2) © 3FIZHLH
L, BFZANVF—0 3 FITH LG L THNT
5. 2O Lo NMROEKETMRE (FERETF
5742) OMEFFANIE, FERE TS IE W
HERBOER (EWETHFG764) OBEHEFED
FAERERE LTUHWORTE .

H T ARREFT O A DOMAIEE XY Cs ¢y
& GD-302M FE IS L TEfE F Y v T
RPL 35l %. Z OO N 5 AMHEFTOHEMHE
V3 A R i T 0 0 S il & R IR (AR RBELO
WRIEEN S, T DKW EBHaEiRo Xz
ANF =TI, ETFOERETHFSHN204L
K&, HRIEED27~30f5% % 1) K37 keV
TY—=Z7 %37, MildL72LHICE—=7 %R
FTIANMNF XD EWCTHYDER T : L
F— (56 keV) TIRIAMMEEIIE -7 2568
5%ETT 5. EHICTANLF—%200 keV LL
B2 2 EHAEEIZI0E —EMlE 2 b (=
Bif2016). ¥ —2 2R3 EHT AL F— LD
K< 2 B 1ZHE X BRI AT K IR EEI34R 4 12
KTFL, <~ EHERTIZLS~ 166 G5 H
2008) L7 %.

HEH 5 AMERT O T AV F — & KT FTR
L 72 & 90 XM 25 i 8 C e R % 7R 1200
keVELET—@l (&E1) 2R3 TALF—
FEVERIRR & %2 5. B CTRE LW R~ 7
VUOETHER (15 mm¢ X2 mm) $1/3T
HHZENPLBFIANTF—IZBITBEEDL/3
%D, TAVF—HEEIRIE C OB AT
BEzRTEEZOND.

BEAF S AE AV 7 L A ) v Mg 6 mm
DOIBY ML TS, HiRmLizL)I
WERNV XL D7 4 V& —HHFRIELS
mm THE IR TWSL20, CTZEL S WHE
WCTEH 74 VY —CERBINLIZOETEH
i (15 mmo xX15 mm) DKEE LS. L



LCTHYMDER T ANF—IZBITH87 4V
5 — O XHEBFEIFL0%H D, FIAY v b
IE 6 mm DAL H Y~ THIWD DO TETFHR
(I5mmo X 6mm) 720, ZTOE#EXKED
B L72KE L 2 54 125 ) O T 4OV F—Fetk
WChblEZS.

< VEEBICBT S T AV F—FEE D FRRIC
ZZAboN, URIAYVOHMNA) v M4
mmIETFERE (15 mm ¢ X 4mm) A32/3&
%0, FIANF—DKED2/3L 7B, T4
V=R C ORI FATRE A R T L
ZEZbN5b. LHLIS keVOXHTIXEHT
DEGL EFEBE (261lci/g) bEWFEE
HTO XML <, e LOER S FT
KB EICE L b LEZONL. HTHED
15 mm ¢ {28 L CRPLFIURED L —H — Ha g}
KX I mm ¢ T, FT-FBEH025 mmidL —
PRl E 2 T eV EEZ L IKEIMET L7z
Elbhd, v YEHBICBIT DT AL
F— L ZTOMEEHOFE Y I 2 - a v
(electron gamma shower version5 : EGS5) T
b, 15 keVUIFTHRFEEA 502 mm DEF
HTORBRIRDSKEVEDHEDH D CREE
2013).

3. Hmfk#Et

AR TR 3 2 MRV 571k, AR L7z &
AT TIAF v 7)) v T oA 2D 7 1 )V
Y —DH%TFxE) Y TRICEIMEEZ LTS
(7 (b) ZH). XHAGME0EETIZXHD
FATDH T 4 VT —hhn b 20kl S
BT LAEERSL, XA A0 T
T4 NE =2k DR 2T, ZTHOM
DA THETERICHEF LB I NG, &
NEPAFE<AY Y GENAY v ME6mm) T
NSO FETAHM 15 mmaeé X 6mm) D
RPLE: ) BWEKEARLI-LEZ BN,
BEAF:TIE30E £ TI0% 2R T A F N L
BECRF RS HE TH L L LTwE (&
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th2005). P KEE XARISH L CERFREAHE
i (XMASAOE K122 M]K) 146559
WCHRLET A 2 e EEEZ BNTWD, —J
BRI T U EDO XHAGA30EETH 6 %H N
L, 60EETHS %O TEZRT. ZTHolx
fEDFAIE Cs-137 (y #:662 keV) T45% (i
77 7 7T AR &2000) SR HEIETIE 9 %
G HId2008) &% & SNREHIPAE 2 5.
F - &FIHEAI NV F 7 LTIE608E £ Tid0%
DLEOEED S B LWt LTwb. XHRASA
90 T, F T3l 2mm OFE T 58 (15
mmo X 2mm) 25DRPLETHY, T E
& PATAS L XS, FEFHNOREEICLD
BKFLAEERS.

V. f&EE

XHZW (BWB IO~ EH#HE) 2BW
T, XH Y VOHEMAY v Mig% B WiEE T 2
mm, ¥ Y EHFIHET4mm &%z 5 ETHIE
RNV RBHT 5T L QRE L AV F -4
HOYFHET LI ENTEL @AY v ME%E
01 mm#¥ALF THEZ SO Y ¥ E2ERT
N, SO%RILIUEDVTREEZERS.
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XMW s BT 2 7T AfEEr (GD-
352M) OFERFE. BRI S B R R R
FoiE, 31 11-19.

{h B (1997). BEOHFIEH 7 AMEFHTD
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AARIZET 2 [HEESY] OBERIZoOnT

The conceptual framework of “Oriental/Eastern Medicine” in Japan

B B
Mai MORIGUCHI

H AR SR
Japan Health Care College

C:3=

BAED HARICIE [HEEES] RSN L RFEEAHFAET 5. L LZoMatdEikzdoThh,
BRI T E RAZ &L 3OO TR CTHIEEA A LTV 5.

BEE OB R BEREOERIC L 2EIBREIND. £ 2 TARTIRENO KEZEERB X R
BERZEO MR G R - DI7eiist, KFMAFFOHER T2 [HERES] ISR L s 2 Ak L7z
PR S, HATIE [HEESE] OB TE7 V7 2 BEW T 2 MEO [HiE] (BT 58888
BRINTVWD ZEPRB SN, [HEES] OMEHIEET L HMAZE/ L THVONIEEL, #
RICEEBRZTHOONLLGAE LD Y, FHAOXIRTIE [HERY] OO~ &L
b EZL 08X LN TNAS,

SOOI [HEES] BEBWZCRTHEH IR TV 720, FEEBZEICHIT EICIEER~D
BLESVLEEEZZ 5D,

The term “Oriental/Eastern Medicine” refers to a field of medicine that currently exists in Japan.
It encompasses numerous conceptual frameworks which has resulted in a disagreement between the
clinical fields of “Kampo,” “Acupuncture,” and “medicine in the Asia.”

It is assumed that this disagreement is due to the difference in the education system of these
fields of medicine. In this paper, I investigated the profession names referred to as “Oriental/Eastern
Medicine,” in different facilities of treatment including research institutes, departments of medicine,
and faculties or departments of acupuncture within Japanese universities.

The study outcomes suggest that there exists a characteristic conceptual framework called “Orient/
Eastern” , and it means to as “Eastern Asia’ in the field of “Oriental/Eastern Medicine” in Japan.
The use of the “Orient/Eastern Medicine” concept currently follows two patterns: to include “Kampo”
and “Acupuncture,” or to replace “Oriental/Eastern Medicine” with the terms “Acupuncture.”
Furthermore, “Acupuncture” alone cannot be considered “Oriental/Eastern Medicine” as it is related
to various other concepts.

Therefore, it can be concluded that the term “Oriental/Eastern Medicine” is used in multiple
contexts, and medical practitioners should be aware of this while explaining the term to non-medical
practitioners.

F—T— R REE MRS, BRSR B, Bk

the East, Oriental/Eastern medicine, conceptual framework, Kampo, Acupuncture
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I. ICHIC: BRFEEAW

BROEADPHE THET HEFAILIXLIE T
VRS LIRS N WS, ZRERFICHAT
W THEEREY ] L VW) EFADOMHRLEIZT 5. [
] OXIBEESIE R [HRE] THE2H,[H
FES] L THEEFRTIIRWES] 2B
THLENWZLIESD.

72720 [WHEEEFTIERVES] L, [HRE
B2 | \ZBRo72d DTz, 1M4SEIZRRT S
7= WHO 1X19704F- A8 2 S g 12 B b b = — XD O
EDELT, BHAMZ% TR (2380 <l
REZTORAMEET, o7 Tu—F b
ETHBMAERIRL, HAOLHMIRTEES L
T\ 5 &4 % Traditional Medicine & L CIH#HUIX
HKaMDD T T T ARFBL. TORED—
D & L CI9834FAZ WL & 72 Traditional Medicine
and health care coverage\Z\%, T 7V hRT T v
TAUA, AV, HEE VWS 2T =1y DAt
DOWIFIZ BT HEEBHEITLN TS (WHO
1983). ZOHIIZFEDT [HHEE] & 35 Hi
DEFHRHY, HAT [HRHFEEF] LRI T
WabObEENL. L L WHODSGEHOHIZ
[HFET] LW XD DS DI TIE R

HATIE [THFEEFSTERWES] O—Ho
bDIZOWT, AT [WHEER] L) k%
HZTWBIRRAAFIET 5. 72720, TOHHA
X0 EDTIERL, UTD L) RBEEO IR %
Abhn (K1).

[SZARQ : EAEE] 18744E 0 [EEH] MifTic &

TR : 375 i ARG LEOIEEES)
AFES
. (P=2LFz—4)
WA
aF=ERE
(A AT—L/FFEFTES)
SR S fR A
oy
e
PEIRHES G CiihiE D ESLFNHIBELHS

1 : [HEEZE] 26175320

DERPER OIS LT R VERESTRF S,
ZNECTHEBHTRERMBEEZ HD T/
TiHsHIE ERRb S 2 81%, HARDERFER 2
Bt E R ERICKRE B e 5 2 72 B
RS &\ b B AR IR & VE R A A
TROBIL, PRI EMBHKEIZ L S
RO EBRPFERINDL L VIR THIAEL
(K5 1997), EMiASAMEEHRE LIRS
THEH 2 BHT RN T & 7.
20184F-BIAE & R R AR BRI 2 R &3
B HEHEPE R <, ERNZTEEER F O MK & 3%
MaBRT 5T EDHREL>TVS. Ll
20014F 12 SCEB R B DERFHEFEET IV - 2T
H)FLTLDONA FITA NS [THIBESEE BT
5] EWHHEHIH M > THEFHBE DL
KXEMPEBRL, EHRIMET 07T ADED
RSN TWA, 29 LIZHARICBIT O
T KE S EBRL TE 201, 19504E1C7% 8 1,
JE A 5788 D RET % 520 72 5 L R 00 RRE B
BT b —MALHEN THARFEE 2] (Japan
Society for Oriental Medicine) T& 7.
TITHRHBIEBIND [HERY] &1,
Jek o TEM] oL L2H#RE LT, HAE
TEBICERLZD2S S [HEESY] Oy
WKBPNTLE S 72E S 2L & T HEEED
BHTHAEH. Lo T, ZTOXRTIE [P
R ] OEREEAT HERMDS, kL HA 05
BHRRE LTRSS 2L L72) 2T,
BRFERICBITS [WEES] DStoT 7a—
FITHES 23 L0 [HEESF ] OWbEEL A
LTWhEWHZ &R A.
[HR® : $HA&5EE] 5 & O HATIRE
IRCHRBERBRE X2 CE@MAL 72, [EH]
AT RE [PEREES ] ICE TNV o
Tz, SHICKPFHERFHO19474E, GHQAS
PR IR BB R MEMA L2 812E o,
PRIZS O RO EEHT 5. [GHQ
e LIRSS Zo—dolkFix, GHQ
WX BMMAEES L, ZORIEE L TORAL



BLEB) L AR INDIE LD LA, EBIILH
KORFE - ifALO 7O DRI EEMO—FR L L
T, BWRIHEAB SO R HBCE Hl] B DA
ZiWL, BEMNZRBEL 2RO 5 0HEEET
bHofzlwvg (B 2009).

INEFFRE L THRIIEMN O AL PR
HROEMEZED TV, LirL, HRTIEE
LA R EE S A EERO T2 H - T
WhHR L, Tl EITRLDEE - BRKEE D
FERMERIRDNCH - 72, 2 TIIAEIC T
BHHE L7z T8l ReAfr e ERGRHEBLAL] D%k
AR, 14T 3 H 2% [HABE, 13D,
W, REBEFEEE] PHESING. £
DHRBIED [HABE= v ¥ — VIBIEM. (0 A,
EWH RIS 2] GERR [HI3 &3] ~
A SN, PRI TT B R E AN 5 H
KRB IED KBRS XD, [P
EFDERM] OEMIZENETELRD [0 A
[&wHlili] &L THhRiTEZTHEHRE IS
% &) AR TOERBNS 2o THAEICES.

o B T 5 DA LN [HRER L
W15 3 Bk 31 | (Public Interest Incorporated
Foundation for Training and Licensure
Examination in Anma-Massage-Acupressure,
Acupuncture and Moxibustion) 25 %3 5 H
REBPHIZIE [ PR 2B am | [ o I A B R
Wb TOEMARMYHBIZIE, AL
i ChAHIATR EQEBER, WE L vo7iE

TEL, KROEZ I rEVREENLTVWS (&
f S T N BRPERR TS BRI [ 2014).

CCTHHAE LTEEIND [HFERY]
L, ZEREMNEMEERESD TE0] [
DRl &) BB E LT N ETEY ]
39, WROEOMERIZ, HHFELEELTO
A LTHERERE LTo [E¥] LWwIHAiE
D HEMTHHTHY, [THHEESF] DERIC
Lo TO [VHFES] IS 2 R MBARH [
FEY] THEZ LIRS,

[MXR® : LED [REEF]] HAES v I —
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THRIERD - X VA - & w )RR EZR BRI E
Wi o 2 —#AE I [—RICBURo B AL
BWT [HE] LW Ga, hFETEI—ay
NS R H ¥ (Orient) TH A4 v K &b
VALK T VTEORKTH L. Lo
T [REER] 2@ F) v v EEE D LITRE
L2 F =547 (L AT LEH), T—2)
Jr—% (LY FES), WEEY (RT7T Y7
) g Iinsledbdhs] L LT IHE
FEY] O—BNRERERRT S RERE
PRI 2015).

CNIEEEROIROB XL OXR@ & 1358 %
D, BREHIEE R BE AR Tl 2 < PEEEHUISII 6
T3 [HE] vy IR ED T 2R e
L7oBEeTh 5. FFIC—as 2 7 RICED
TofRE - AMFEZZ L2 UNET 201412
), A v FEFAEPEESZFI%ET 256 (B
1)1 1980, HFEFE AR S 1991), FX v
MESFZMZ A6 (LHH 2009) #E, 7
7 IS OIS U T 2 NMERE & 5
ZENLn. 29 LR TORBAHBIZES D
A B3 AL - B -t 7 Lol oo B P
HHENVF)FT 7= avRIATT A v ¥
e EHAITIRIA SRS 5.

COWEO [RFEEY] 1%, [H#HEE LT
DT VTR E IR T 2L DEY] %
9. ROB X OR@IZEE$ % SCHRIZ B W
T ] oz R s 2aiige LTLIE
LIZHWOLRTWA Z ENBATYH, TR,
HHEFRRICKR LT, FI [HE] Tldk
W2k, TYTHBIIKADOLDTHAL I L,
&, ZTOWIMFEEZ S - RO 5 & &
WCHOWONSHAMEE W L.
[FIEDAR7E]

RO E R@ O EE L, [PHEERY:] %
LT H0E9 0, HRILED %O HGRAE
RLELOD, Lol REHFHEOLE
PRERLTWBEZ D25, 72, IO
TH e LTIR®D & 9 IZJA K — A5G
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ENTVLMEaRL VRN L E2EZ DL, [l
R BT BT & WA D 5 ERE R 72T
d 7%, EHELBE, HEVIIEREE i
RO TS & 2 Ol 23589 2 W RE kS
HEEINTL 5.

EHEH T COM SO IC DWW Tk, BREE
ORI E % 2 BEOERR, K TORES
HELWHERBIZEDX, TR LEF
ARV FHL T Iinidd b
BEMREEZZONS. TOERTIIROS X
O XIR@ D Bl 1% & 2 o S8 CREIC RRAT S
NTBY, HATHETELIRNEVZS. 2
2L, R X EEOFAEZ RET S Z &1
Fike LT [HEEY] B z2iad oz iE
HIZT 222050, wam O % K
I3 2T REMED 5 5.

F 7z, RHEE DR RS T [ R

mERET %G, FROFIRE & 5 HE
ERWIBORL Y %, FEBRETH L —RITTR
EREAFLICCW. BETIEIYVAZIIA=
r—a OB ENL, EREVRIET A
B HFEO M T A ME R S 5 &
2% o T& 7 (EZEFEMZEAr 2009, 5 H
I 2013). [ [BES] v, —ikiTR
e o THEZHFENIHWON TV 720,
AOHEESA IOV TR, R OBRRBEMAL,
SHLO R B LIRSS NS,

AR A2 L, LA LMD
5 Eid, BROWINZ BT 5 H 2 KT 5
LoD EEZLND. AETIX, HAE
B OE R b OBEF [RFEES I LT,
FIZ RO IR THA T 2 illE % Ty |k
VF, BB & B BT A M o 5T A
LZOFEBREYREICL, TFRIISHAT S RE
PHETHIEZHMET S,

I. A&
A TIZ TS, AR 2 I L
LC, [HEEEY] T % 6 ot at:%

e L7z, Wi, SUROB L O XR@omife &
LT, #HEWECLZ2EEGEOHENM LR DH
B OB A, S 2l L, HiES
FILOME 5T 5 S BESEH ORI & S0 T]
REVEZ Z5 L 7.

1. PIHOEBRNRBISDRTE

BEHFEE LCOIHRERSY NXTHRE] & TE
2] O2FETHEIN TS, FhEFRIZon
THARD [HEES] ICBET 5 3CRTHW S
NAHBEEHE WIS 5720, L DIEWIRT
—BWIZHWOLNTWB EHEENL LT OR
MAZ LR L TR L7
1) TE¥] (CB¢ 3 E%

[ (the East/Orient) | &1 [Hoi#gE] BX
OZZIET 2 B EDTHWONLFETH
. AFTIE [REES] 2B A0S
LT, EE) e EHARICBUT B EEHE 72 E G
P CHUR SN TV LT O RO~ K@ DR
et ieE Lz (M2).

REO[R7I7] [R@E7o7] [m7o7] [t
TOTIATIT]HRRTIT] Enwra-7
ST RKEDLERICKR R DOXAEEH L
DZ e BEHEOKFXGRETEHWONTED
(United Nations 1999), #&bIAFDOHAMATH 5.
FHQ: LRBODXALDS>E [R7V 7] [FREE
7IOT)Em7IT] Ok, FEEFRTIEIZ OB
HMAE EERERE L ORTIENZ W,

FEQ@:BADZ E HEFED [HFE (dong
vang) NIHENI T 5 [ | 2 3L TWh720,

K2 : [R#*] Otz



HEICBITS [HE] OBREHHAT5561CH
WHils.

2) [EZ] (BT 2 8ak

[E% (Medicine) ] (ZxF 3 % HAGE O BE & He
& TR - BREEB L UBIREMZEL, R
ZW -G - PRI RS M Gk
2008) &\ ) XA, FARWYZLAEDTIE [0
ThHY, ZROFHIIN UL TR 2EET 5
BRI A TH L. T2 OBIIZUIR LIZHERHR
k& o7 AE DT R T [OOBEY:] v
IFFREH SN BAS, [HEES] 200 LD
CREEIND, T T EA RIS [25H]) &L
TOMEDTT [REES] o FERODTDH
IS TW BRI - Hodgitk % 2 724 %
HKHEL L, DT OEFO~EFQODB &M% E
L7z (K3).

Ex®: 2EH
HERMED 72 OMEMNRE LTHET A8
123, FEEILZHEAMAFIOLETBELR
DFADOOTFMRGFRESN TS, T4hb
L, ANMEOREE - BEFEDB X OBIHIT D W THFZE
T2 [ERERRY: ), & BB Lin# T
% [HRIREEE: ), 4 REt oM %2 F v TR
JOFHiHikERET S [FHEF], Zhbd
DEZEIZ & - TH S N7 501 7 % Moo 3638 Tt
T2 [IWHEY] THDH. KFRAHF ORI
B ETHRHINTWDLIDIZZ D&k % 2
bb.

E0Q : BRI
FREOEFORGEOAE IEHEL T 505, K

EFD: 5T

E¥

(WERER | QFHER

(BHEd HithraL)
QOBEFREE | @BREZ

EFZ: M

EF

ERESEAES | inieEe i r!|7
i H
| 1

X3 : [E2] oftsk
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e | - QA Aw N Y5 VAR 3 A B s
ETEOHRRES N AGEE o (L)
BE5E ], 19t R e E A WD T —a v o3
L& U CTRHEHE OB DSRFEOF RIS S 72
LENTHAFITEMALTWALDE HERES],
Z0H) iR 25612 TBRES] &
W) XIS, NGB Z L T A LT
T 5. 708 2ZIXEFIITEFE TV ) & Medicine T
HBA, ThE Medical Science &¥3 A5413%
DHH [ERES] 2wl [BRES] 12t
THLOLLTHONTWAS,

EFQ : g

MU BT B EAMRROMEH LN T 256
(X, LECOEFOITHIREZ N2 7208 h3H 5.
HRFV ST TRELIZDOE [F) I TR,
NI —ay N B - BELTHAEICESD
D% [VWEES] FUSFV I TERZHRRLT
FETHIMTHRELZ D% [2F =R E
THOL - FE I LI PR R HARICHREL 72 0%
[HREES] &) K91, BRI - BEOH
WaEA LA e Ttns, 72720 [2
= (Yunani)| OFEFE [F)3 7] THEH, %
BUZEB L 72013 F ) S 7 A5k L7 7 7 T Hl
WALTH B LB 05 EHZ, AFTHW
LN B L FERHIRDO LR E DL LD 3T
Yol Q=T %N

2. RAENR - AEHEECEBOIE - MiAE
B O EFIRAERNRIZOWT, [RFEE
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Study of validity of book recommendation letter as pre-admission education

— From evaluation of students who did the task—

WA HESE, ROOEK LH #dt
Mayumi MATSUMOTO, Mai MORIGUCHI, Atsushi YAMADA

H AR SR
Japan Health Care College

25

AR TIEHARERKREDNERT 5 AFHEETO—2Th 5 NEHE LEDOR L E M L. 2017
EREAO - HEBE A 2 i RACARREIC B3 2 B - IS A2 ML 72, Zo/ER, 70%D Lo
FAEPAREICHEREZ D, 2WoORMEEZEY &2, #HF - EHEECEBHL, REEIMET -
TleEZTCwiz F72, RETEKEGA, E2, XieHELTZODOMBIC R o7z LOBRABALN:. £
D—FT, HREMNEFORMGR LEDEH L, HSERIDDD R, BT 5PN 5 AR08 &
WA AN O W R B AR OV DM D W . RRREIR B KRR A A — XICE L, KFE0%
OCZEMRBFICOARF LTS, KEALLTOEPLANBTEOBWE~NDEALEZL. ZOHT—E
BEOBENBALNTZD, WREOHEST 2L VEDLILIRETH L. 5HI1F, AFHBEFLY
FERBE - )V ATATVEE LR CTTEET 52 EHEE L.

In this paper, we have studied validity of book recommendation letter, which is part of the pre -
admission education enforced by Japan Health Care College. A questionnaire and interview were
carried out for the book recommendation letter with the students admitted by recommendation and
through the admissions office of 2017 as study subjects. The result revealed that over 70 percent of the
students were interested in this task and thought that twice of its submission was appropriate while
they utilized feedback comments and past excellent recommendation letters and found that this task
was helpful. In addition, some students stated that it was a good practice for reading books, thinking
and writing at college. On the other hand, some students found it difficult to understand the assigned
reading books and make sentences, felt it was meaningless to write or preferred books related to their
major, feeling less motivated. This task facilitates smooth connection between high school and college,
avoids to make learning at college specialized only in specialist education and introduces cultivation of
rich human nature as academician. Certain degree of result has been obtained though it is necessary
to motivate subjects. In the future, it is desirable to enforce the pre-admission education together with
the first education and remedial education systematically.

F—T— K RNFEHE, KEEESGRE, WEREE, VAT TIVEE

Pre-admission education, Book recommendation letter, First education, Remedial education
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Possibility of Utilization of Public Comment by Person with Mental Health Problems

— Through Creation of Public Comments on Suicide Countermeasure Action Plan—
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Mayumi MATSUMOTO

H AR SR
Japan Health Care College
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Public comment system indicates a series of procedures to widely collect opinions from citizens
when the government and local governments determine ordinance or ministerial orders. Although
people with mental health problems have various opinions as recipients of the service benefits, their
opportunity to express such opinions is limited. Therefore, in this study, the author presented her
opinions on the Third Suicide Countermeasure Action Plan of Hokkaido to examine whether public
comment can be an opportunity for people with mental health problems to express their opinions. I
firstly obtained minutes of the local mental health welfare councils of the metropolis and districts and
ordinance-designated cities in Japan. Moreover, I read the draft of Hokkaido Suicide Countermeasure
Action Plan thoroughly and discussed amendment for it. The result has revealed the importance of
suicide countermeasures for people in their 20s, utilization of university or college, clarification of
performance indices for the PDCA cycle and cooperation of people with mental health problems. The
above work allows people with mental health problems to express their opinions by public comments.

X—T7—=R X7y raxy Ml BMCEEDOSZ N4, HERITEEHH
Public comment system, Person with mental health problems, Suicide countermeasure
action plan
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Thoughts of user centered caregiving work

for welfare facility staff
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Training on user centered caregiving was conducted with 721 frontline staff members working at
welfare facilities, and a questionnaire survey was undertaken to obtain candid training impressions
regarding satisfaction in caregiving and caregiving perception about being involved in user centered
caregiving. Using factor analysis of the questionnaire responses, two factors, “ambition to improve
work and technique” and “importance of user centered caregiving,” were extracted. Moreover, weak
association of years of experience with satisfaction in caregiving techniques, caregiving that improves
the capability of subjects, and self-confidence in providing user centered caregiving, were confirmed.
The results elucidated the perception of the frontline staff about the importance of user centered
caregiving. To facilitate materialization of such a perception, accumulating experience, while utilizing

opportunities for training, is deemed important.

F—T— K AREER S B

Care, User center, Training, Outlook on care
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Active Balance Seating Improves Posture of Wheelchair-bound Elderly Residents

of a Long-Term Care Facility

N EIR™, Frim SEmr, 44 gt
Tatsuo Hatta*, Miki Niioka®, Noriaki Imai*™*.

% HAEHEKRY k% NEEZARBEHBZITAZOTIHE xxx HAZttv2r7a3-7
* Department of Occupational Therapy, Faculty of Health Sciences, Japan Health Care College.
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Many disabled elderly residents of long-term care facilities spend their days in a standard wheelchair.
These residents generally have an abnormal posture, such as arthrogryposis, round back, inclined
pelvis or scoliosis because of their weakened muscle strength or paralysis. It is difficult for them to
maintain good posture in the standard wheelchair, so we attempted to address this issue using active
balance seating. Between November 2016 and December 2017, we investigated 33 elderly residents of a
long-term care facility operated by Note Social Welfare Corporation. Many subjects showed improved
posture when using the active balance seating. Current issues are to observe their changes of ADL
and to follow systematically achievement of our interventions.
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B#
Comparative Evaluation of Natural Radiation Dose in Kagoshima

Prefecture and Hokkaido with Nal (TI1) Scintillation Detector

FEIT AR
Kenta HIGUCHI

H AR 3R
Japan Health Care College

25

Nal (TD) ¥ > F L —3 2 Yhihidz e CRERIR & AtE O BRI B 2 BRBE R Z I 5
ML, BNEEN, RESLCHILOHIFIZIZ2ENICOWTHRETAZLEHWE L. BEBROE
WD 1 cm i 4 53RO F39MH130.046 uSv/h, BAMEEH130.035 uSv/h TH - 72, JLiiEE D RN O E
fi1%0.055 uSv/h, EAHF0.040 uSv/h & o7z, BAOBERIIEN L) SFRIENZ LWL E LS
72 (P=00001). EAtOREE (B, W, 2 F) ZX5REROENPW SN E 7.

Using an Nal (Tl) scintillation detector, this study seeks to determine the natural radiation doses in
the living environments of Kagoshima Prefecture and Hokkaido, investigating the differences between
different weather conditions, indoor and outdoor environments, and northern and southern regions.
Mean indoor and outdoor 1 cm dose equivalent rates were 0.046 and 0.035 uSv/h, respectively in
Kagoshima Prefecture. In Hokkaido, mean indoor and outdoor 1 cm dose equivalent rates were 0.055uSv/h
and 0.040uSv/h, respectively. It was shown that the dose rate outdoors was significantly lower than that
indoors (P = 0.0001). A difference in dosage rate depending on the outdoor weather (e.g, clear, rain,
clouds, snow) was also revealed.

F—T— R HARBGR, EEE, duiE

Natural background radiation, Kagoshima Prefecture, Hokkaido
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1. Introduction

Natural background radiation is extremely
important when considering human exposure
to radiation (Shibayama 2014). Natural
background radiation can be divided into
cosmic radiation, which originates from
phenomena such as supernova explosions,
and gamma rays originating from buildings
and the environment (Matsuda et al. 2013).
Cosmic rays vary depending on sunspot
activity, geomagnetic field intensity, latitude,
and weather (Okano 1978). Gamma rays
originating from buildings and the environment
vary according to the concentration of
natural radioactive substances present, so
the geological features of the measurement
locations and the material composition of
nearby buildings are reflected in the areal
differences in natural radiation (Tsuiki et al.
2013, Tino et al. 2014). On land that contains
high levels of radionuclides such as uranium,
radium, and thorium, natural radiation levels
are higher (Hosoda et al. 2015). Similarly,
radioactive substances are also found in
the concrete and rock used in buildings.
Accordingly, it was reported that radiation
doses are higher indoors than outdoors (Minato
1986, 1997, Furukawa 1999). In addition, the
radiation dose rate reportedly varies depending
on weather conditions (Yokoyama et al. 2013).
Particularly, in rainy conditions, radionuclides
in the atmosphere fall to earth along with the
water, leading to an increase in the radiation
dose (UNSCEAR 2000). Reportedly, in terms
of areal differences, western Japan tends
to have higher radiation doses, and eastern
Japan has lower doses (Iwakura 1992). In
this study, a comparison and analysis were

conducted, considering the differences in

gamma radiation dose rates between indoor
and outdoor environments, among different
outdoor weather conditions, and between the

Kagoshima and Hokkaido regions.

2. Method
2-1 Survey meter

Measurements of radiation dose were
conducted with Nal (TI) scintillation detectors,
Aloka TCS-171B and TCS-172B in Kagoshima
and in Hokkaido, respectively. These devices are
®254%254 mm Nal (T1) scintillator-type survey
meters that can measure dose rates up to 30u
Sv/h above the background level. All radiation
dose rates represent l-cm dose equivalent
rates and are given in units of uSv/h. At both
indoor and outdoor locations, measurements
were conducted at a position 1 m from the
ground. The measurement time was three
times the time constant at 90 seconds. Three

measurements were made at each location.

2-2 Measurement locations / Measurement
times

- Kagoshima Prefecture

Measurement period: 4/4/2011 - 7/12/2015
Outdoor measurements were conducted at
665 locations across a wide area of Kagoshima
Prefecture

Indoor measurements were conducted at 27
locations in a 5-story steel-reinforced concrete
structure located in Hirakawa-cho, Kagoshima
City, Kagoshima Prefecture

The total number of measurements was 692

- Hokkaido

Measurement period: 7/9/2016 - 2/22/2017
Both outdoor and indoor measurements were
conducted at Shin'ei, Kiyota Ward, Sapporo

Outdoor measurements were conducted at 56
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locations
Indoor measurements were conducted at 34
locations in a 4-story steel-reinforced concrete
structure

The total number of measurements was 90

2-3 Statistical Software

A statistical analysis was performed using
Stata (Stata Corp LP, USA). Differences with
P < 0.05 were considered to be significant.

A comparison of the two groups was made
by analysis using the Mann-Whitney U
test. A comparison of the three groups
was made through the analysis of variance
(ANOVA) test and through the examination
of significance by the Bonferroni multiple

comparisons post hoc test.

3. Results

3-1 Kagoshima Prefecture Measurement
Results

Tab. 1 summarizes the results of indoor and
outdoor dose rates for selected points in
Kagoshima Prefecture. The average measured
values in Kagoshima prefecture were 0.046 uSv/
h indoors and 0.035 uSv/h outdoors, and when

indoors and outdoors were combined, the value
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was 0.036 uSv/h. The radiation dose indoors
was determined to be significantly higher (P =
0.0001) than that outdoors.

Tab. 2 summarizes the results of outdoor
dose rates for selected points according to the
weather in Kagoshima Prefecture. Comparing
the effect of outdoor weather conditions (clear,
rain, clouds) , the following three groups of
results were obtained: (1) The radiation dose
during rainy weather is significantly larger
(P = 0.0001) than that during clear weather.
(2) The radiation dose during rainy weather
is significantly larger (P = 0.0001) than that
during cloudy weather. (3) The radiation
dose during cloudy weather is larger than
that during clear weather, but the difference
is not significant (P = 0.574).

3-2 Hokkaido Measurement Results

Tab. 3 summarizes the results of indoor
and outdoor dose rates for selected points
in Hokkaido. 56 measurements were taken
indoors, and 34 measurements were taken
outdoors, for a total of 90 locations. In Hokkaido,
the measured value was 0.055 ¢Sv/h indoors,
0.04 uSv/h outdoors, and 0.046 uSv/h overall.

The radiation dose indoors was determined to

Tab. 1 Summary of indoor and outdoor dose rates for selected points in Kagoshima Prefecture (uSv/h)

Variable Number Mean Min Max 95%CI
Indoor 27 0.046 0.04 0.06 0.043-0.048
Outdoor 665 0.035 0.02 0.06 0.035-0.036
All 692 0.036 0.02 0.06 0.035-0.036

P=0.0001

* The 95%CI are expressed as mean values with 95% confidential interval.

Tab. 2 Summary of outdoor dose rates for selected points according to the weather in Kagoshima Prefecture (uSv/h)

Variable Number Mean Min Max 95%CI
Clear 452 0.035 0.02 0.05 0.034 -0.035
Rainy 125 0.039 0.03 0.06 0.038 —0.040
Cloudiness 87 0.035 0.03 0.04 0.034 -0.036
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Tab. 3 Summary of indoor and outdoor dose rates for selected points in Hokkaido (uSv/h)

Variable Number Mean Min Max 95%CT*
Indoor 34 0.055 0.04 0.06 0.053 - 0.057
Outdoor 56 0.040 0.02 0.07 0.036 —0.044
All 90 0.046 0.02 0.07 0.043-0.049

P=0.0001

Tab. 4 Summary of outdoor dose rates for selected points during snow coverage and other weather conditions in

Hokkaido (uSv/h)

Variable Number Mean Min Max 95%CI
Snow 30 0.028 0.02 0.03 0.026 —0.029
No — snow 26 0.50 0.04 0.07 0.051 - 0.057
All 56 0.040 0.02 0.07 0.036 —0.044
P=0.0001

be significantly higher (P = 0.0001) than that
outdoors.

Tab. 4 summarizes the results of outdoor dose
rates for selected points during snow coverage
and other weather conditions in Hokkaido. As
Hokkaido is a snowy region, measurements
were also taken during snow coverage. The
data taken during snow coverage were
compared to data taken during other weather
conditions. During snow coverage the dose was
0.028 uSv/h, and in other conditions it was 0.050
uSv/h. Because the measurement data were
not normally distributed, a Mann-Whitney U
test, which does not require the assumption of
normal distributions, was performed. Results
showed that there was a significant difference
between the values during snow coverage and
those during other conditions (P = 0.0001).
The values measured during snow coverage
differ from those measured in other conditions
by a factor of 1.82, but there was hardly any
difference between measurements made
outdoors in non-snowy conditions and those

measured indoors.

3-3 Comparison of Kagoshima and
Hokkaido

Comparing the results of measurements
made outside in clear weather in Kagoshima
and Hokkaido, a skewness/kurtosis test gave
P =0.0001.

4. Discussion

From the results on the natural radiation
dose rate in Kagoshima and Hokkaido, it
was found that the dose indoors was higher
than that outdoors. Indoor exposure to
gamma rays, mainly determined by the
types of construction materials used, is
inherently greater than outdoor exposure if
earth materials have been used; the source
geometry changes from a half-space to a
more-surrounding configuration indoors.
When the duration of occupancy is taken
into account, indoor exposure becomes even
more significant. Buildings constructed of
wood add little to the indoor exposure, which
may then be comparable to the outdoor
exposure (UNSCEAR 2000). On the other
hand, building materials such as concrete and
granite often contain gamma rays emitted by
radionuclides, which increase the dose rate
indoors.

Comparing the results for different weather

— 108 —



conditions in Kagoshima Prefecture show that
the dose rate was highest in rainy weather,
next highest in cloudy weather, and lowest in
clear weather. The reason that the radiation
dose was significantly higher in rainy weather
than in cloudy or clear weather may be that
radionuclides floating in the atmosphere are
brought to earth by the rain, thus raising the
radiation dose.

Hokkaido's outdoor dose rate was lower
in snowy weather than in other weather
conditions. This may be a result of the
weakening of gamma rays emitted from the
earth by the snow during periods of snow
coverage.

The radiation dose for Kagoshima
prefecture was lower than that in Hokkaido
both indoors and outdoors. This difference
may have arisen due to the influence of the
rock and soil that form the earth in each
region. However, although the number of
samples and measurement areas in this
study were relatively many in Kagoshima
Prefecture, the number in Hokkaido was
small and limited, so further data collection is

required.
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The effect of repetitive exercise with separated

postural strategies on balance ability

=i UZ, ofE R 1E B
Mitsuhiko TAKAHASHI, Akihito ISHIBASHI, Koji MUKAI

H A BEH K
Japan Health Care College

25

I B i3 7 [l 7 L 72 e PR ST e s D AR & L BT 2 ] L 7 M B ST s o0 OISR 2 AT, N T v R
BB DE NI OWTHIZE L 72, MEHERRA S 6 44 CF394FHG = SD : 520+ 11.85i) %t 4RI Je i H= i 7
i\ T PR, B B T i 0D 4% 1010 O SUSECE 12 \C 200 M O B A2 2 R L 720 I o et
e R AR O F2HME & R, R BIHETHENE & BB E R Tl e h e, 256+31mm £98+1.2%,
227+26mm &8709%DEER L, 6% 5 %AH3 B Hims & Hi UL B Eig 12 B 2 AT 0
RS K & Wliz R L7z

The aim of this study was to explore the difference of balance abilities by performing iterative task
operation of ankle joint strategy with fixed hip joint and iterative task operation of fixed hip strategy
with fixed ankle joint. The center of pressure during one leg standing posture was measured for 20
seconds using the foot force plate after the 10 iterative exercise with the ankle strategy and the hip
strategy in six healthy adult men (average age * SD: 520 * 11.8 years old). Measurement values
and foot length ratios of lateral maximal center of pressure excursion distances were 25.6 £ 3.1 mm, 9.8
+ 1.2%: 227 = 26 mm, 87 = 09% for the ankle strategy and the hip strategy, and 5 out of 6 showed
large deviations in the lateral direction in ankle strategy.

%7 KSR, RS, 8T Y ARED

postural strategy, one foot standing, balance ability

—111—



HAEBASHE £4% 20184

L &I

E b A TIREEIC X 25 & ZOBRON
FHIRAHETH 5. BB TR 537 ¥
2BV NE Y T — 2 3 v OB TR I
ThTwa, NIy ARIBEIE, ZHEILER
ICHICHLDEE L T72002, AREEZ W,
RHREEITHOERTH D, MMREONT VA
POR DRI 1L, JEBIETRNE, B Eikng, B
PO & 253 5 (Horak FB 1986). J BY ik
WXL TR 2 V72 REBIC E B NF v 23 v b
O—)VCh ), JEEIHTHNE TR X ) El
T CTRENEKD ZETHDY, BBk
IR & AL A A T2 7 ISR LAER 3 5
72 DRBEOEIENIFEHTH L. T2, EEEIE
B BRI I K & KARAET B 2 e ST
W3 (Gu, M 1996). FEBE o B i35 11 Tl
K PSBEIE 7 B BRI ) Fixd .
5 B8 £ 2 v BRI LS PR L 72 S BE T ik & Y BE
% R L DRFE L 72 1B BE S B s D S AL % Hi
MUZATV, N T ARRII ORIRER RO THY
SMCTAHIEEHET .

Fi&

R A1 6 %4 (CF34EH#: = SD : 520+
11.87%) % xF RIS T E 52 % (Metascan:
Footmaxx #L#8) 12 T Je BE Hii ik g & N B8 7 w s
D AERRE 247 o 72208 M 0 i (GEF)

25 EEE EP JE.‘ )] ETH& ﬁ{t

Ohip-strategy

Wankle-strategy

RER (%)

1 2 3 P 4 & G

1 JERIENEES R & IR ERE SRR O /R AL L
20 REIC & 1T 2 RIE AR O B EH DRAE

&) R L7z, REME IR ZGbE7:
AL EORFEL, JH B Hh90RE Tl F & fii X,
RKZERAE CIRIEOMHEBE 2179, 20
B, BB AL TR B ETERIE 2 VW R
101, J& BAE b RN e RIS % i i X & 7 e B
HiIE1C X % 21047V, O E &
fTotz. B, BLERE 3B B 5wk e 13 A B
A2 2 2 XKD SRV E ) ITHRL
[ S R e PR B B B TP R A % 7 B X B S
WA LHETER L. JIEHE O
WEF LT & 2IAT - 7. W ORI F
OEAZEERE (R & RSP AMILE I O R A7
i (R 2R s, KRBEORED%
2Rt LIEBUL L7z, AWFZEIE AP IR &
DRBEAFTIT - 72 ORKAFE S © fHE29-19).
RHLBLIZY > TV A X236 4 Th 5 iy
D720, HEEMEZTDT, FHHOE
RDOLDHRE LT

HR

Fir VRS D1 #8 JE E Fv O fi 7 BE Al 0D SE A & 2
R, )R fE g & B B Tid 2 e h,
376 £14.3mm & 144 +55 %, 33.6*146mm &
129+56%TH Y, FWADOT—5 131 TR
L7z, RO R R U AL B o> 92
HAE & R R, B i s & B B S e s
FEhEh, 256+31mm&98+12%, 227+
26mm &87+09% DI TH-72. 64T 5%

RIERLOELRA

Ohip-strategy

mankle-strategy

B (%)

]
1 2 F] i 5 [
it

M2 ERIENEESRE & IR ERERER O/ B AL
20MREIC & 1T 2 AR AR D REFDRAE

—112—



3B B Ff e & P U BRI I 350 B i
FOREEAR S MEZRL72 (M2).

%

5 138 S e s & A A 50T e s B R D R SR D T
EES (2012) XA ¥ 7% TR B
F 7203, EPHETENE 28 L 721000 o JAERE %
Fohti L7z, & RAEME HI#% 12 functional reach
test (FRT) & Timed Up and Go test (TUG)
Z At U B BY i G By e = 7 - 4 XTI
FRT ol k2580, J& B Eims K AEHE <&
FRT & TUG OWjJ; Clj k&7 2 & & i
L7

S OWFFETIEE E S O KENMEE Z%1210
WNZEE L7278, EE5E EoRIBIIAMIEIC X
DENDD Y EFIT Y 725F, AERIKOZ
VI SHOBETH 5. JE A 2 vz
Tl 72 O SRR (3B B ST HRE & 0 b I8 H 5 %
JEBIFI IR & W 5 720 BER oM@ S h
DR EMEIEALD 2, BAENR SN
DIEEEREE 55 7 & O R OB I X % 75E A
MEINDH, BEROMHERZGHIL T\
W 72 D BEREE G O ) X 2B A ORBGEDS L EE &
SNB. F, WBRLB, LR LG ORHRMED
s h, EARKEMMEVEREIRE 2o
I2EZoNA. LErLEDs, BEERID
LTS HOBIEE R L CTHRETS 2 BED
»H5.

Xk

Horak FB, Nasher LM (1986) : Central
programming of postural movements:
adaptation to altered support-surface
configurations. J Neurophysiol, 55 : 1369-
1381.

Gu, M. ]., Schultz, A. B., Shepard, N. T. and
Alexander, N. B (1996) : Postural control
in young and elderly adults when

stance is perturbed: dynamics. Journal of

HABERRAE H4% 20184

Biomechanics, 29 (3), 319-329.
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