THE JOURNAL OF JAPAN ACADEMY OF HEALTH SCIENCES

HP3E ] Jpn Health Sci

(H) SR 2 22k -







HARERZFF =5

The Journal of Japan Academy of Health Sciences

Vol. 20 No. 2

September 2017

BIREES

J Jpn Health Sci




C O NTENT S

B OE
WYL O LRI 2 SRR S LR T 2 WPIEOBISRBBIMOTRE - 53

At iy BEOE

WSS 2R — Y OBHITE) & BRI T OBAREE v v vrrrrreniiiiieaeee e 63
WH ZE5E, fiUE HiR

WS B ERE BT AL T - T 7 4 h Y — & B OEE AR OBR e 75
SO B ORE 9T Bt AW B

B Determination of Skin Dose in High Energy Photon Beam Using Optically Stimulated Luminescent
Detector and Monte Carlo Simu].ati()n ..................................................... 82

Siriprapa Somboon, Hiroki Ohtani, Weishan Chang




HZAAREERIABAS BBl oot 89

S g R | | P 91
H 2];1%@*4,321"7"_%%% E%E%ﬁ ( =] %) ....................................................... 93
ﬁ%?&%ﬂ .................................................................................. 98

The Journal of Japan Academy of Health Sciences






e

The Journal of Japan Academy of Health Sciences p.53~62

MR BB D FARK) 7 sk e & LT A
HPPED S WALR R TER O 5

Practices of Highly Specialized Outpatient Nurses
Providing Continuous Support for Outpatients in Managing their Lives and Treatment

AHETL BH O E?

Ishii Yoshiko 1, Shimada Megumi 2

E B bRTE, BMREEE T LSS & OVREEDHERE L T e WHIRDS
HY, ETNEEZTCOL 720, KHETIR, FEMEOBVIEEEMREEREEOE
PRI 7 SRR e LT 708D L) BEZ R LBERL TV 20052 LI L,
— W DIRFHEMAFT ) LIBORBEHELZ L2 BN E L, BMHEMS L O TS
A=) —HITHRBEE S L T2 EERMGT3 ZISKHL, PRI R T T -5 %
BRSO Lo ZORER, ATOHT7H7T) —, 12007 T =hhili Sz,
51, [HE2H> TR LI Eazriio] 2L LT, BE) "2
L7=H#ERH 72" LMz 2EH103ET 2] [BEOTIA NV —1lh 2 THbL L] [%
PR 79 BB EZENRCT 2] [BEKETZLZROZ] [ZZHUSMOREZ Z
MRLTHIT 2] &) 6 N T TV —BHL2E LD, —IVREEMLTT) F

TR 72 SRR D SRV TRIRD Y B LT,

F—T— 8RR, ke, SR, JORETE, BERANE

I LI

2011 FEDHF B EEIT B K Z 726 77 AT 2008
LB LT TAENY LTws, 2095
65 L LA 4 B> 332 J7 N, 35 5 64 %
BRI 3ED 240 FAE - TEY, EFED 5D
LEIEIEEL 2o TWDH L DD, IlkidAd AR
JEOEEDTE ALFEE L HlkeinEy LT
B BB DB IMEANZ D B o

IhkEE R RIERE EOWEEIZOWTHHAEL

PRI, B X7 6 EIOBEHT S 0l ek
LFOREENH L IEMELTBY, TONFEITLE
VT TR SEHE HOTWE Y, LA, sk
FEMOEBIEBWEGHNS, FEMSEE
75 e LT B e ks 7
BERPRPTETVRVERYS 2 Y,
COEIIHRBEIBIEL TR VERE L
T, YVRF DB D A7) 1948 454> 5 30
H1DFFTHHI L, MMATTH 1 ABEREARE

1 WL TR AFHER Y v ¥ — FH##T  Tokyo Women's Medical University Medical Center East
2 HHECRAERRUR S e A EER A 28R B 44 fEI%. Department of Nursing Sciences, Graduate School of Human Health Sciences,

Tokyo Metropolitan University

J Jpn Health Sci  Vol.20 No.2 2017




DOFZN L VICREEMPARE L2 8, F724)
FH MR 2 E OB CRIE S LA 72
OFEFHRRLIFEN TE D L VoI A EE L
EEMBEEICE R TWREWIEDREZ LR
%o
ZOL)RIRMIZH > TYH, 1992 F X[ HEE
JRAFRIER] [ DSk S, AR EEITW O Tk
W & U CRHii Sz Z D%, HMEOESWE
FERASHLE o THREBBE OB EELTIET S
[ F SR I OBEREASERAN S L7225, 2009 4F 1242
I9%0®ﬁ%%ﬂ%’tt%ﬁwfd%‘ﬂ%
R L TWADIT KD 28% & V7%, FHiE
Ak RIS 2 BE TR0 —HBIZE S Twn
bo —J, 2003 N IIEREZEOBENL S, §F
TERRBERBEIZ BT A [ BEMHRE L | OBE DT
b, BELZOHETLFAHTE, 50 LM
B TELLDELRS>TWDLA, EHEICHET S
ua‘?L\/‘%%?FE $% T HIIERAD D 5 & v E
Wdhbo L DEFIZE T, [FH#EINEIEOH
PRI E R Wy, TEEFEMRE D o TidT
GLEEBZRWEE=—A0H D, B0
REFEMDIZ NI T L2 EI2L T, BEA
FER 2 EO T D% 5 &Pl S, 4Rk
FEOHRENI—BEETHLLEEZ BN,
22T, HlL-EEEBE CHLEMEORE
WHLREERIAT 5 EARE 2 RGO LR D 5
R EET, — DIV FER DS ARG D 4%
FHIEKRTEDLL)ICT LI ENLELEE R T,
BB L, FTEEMTI LNV T AT AL b
AT EARHNAT 2 IR T D% TR, RIS
IZBT DN & EDHIFIZONT ﬂ&toé%
K,EW%&%@HWW&&&@%W%@%w
FEMOLIRICHET 5 Tz, AEM21 X
kY B c o RE R 1T o 7o ZORER
TR BT L ERII LI EY, BEI
Lo TGO ERTH 57, HEEDOERTH
HISET o Tz, TEo THEHERNIZIL, e
D &) AR AT D BRI ofwéwﬁ%mﬁ
L, BEMEL IS DbEKIEI KD SN S, CNS
T EQHEMEOEEEMOSCIRICE T A LT
WX, HERE HANEN b & AT S 2
EOfiifEZ L, @EL Wb LoRYE%E

THTLEERBECITLE VR, B
B o PR & RO B GIE R B A B ARk
TELLIICBEDPOMBEZTICLLIIELD
e L RNLENT VD, THEEOE) #5
AT CL, BEOEZFWEL I EDPLETHD
Lk snTws O BcED LI L
THEZISEAL T, BEOFEY RS HT O
ZOWTIEIBERENT W2, 26 xS 22
THI L, —HOYREEMIZEAN R RO
ﬁ&%b#b%?<ﬁz US ST

ATEZEOHLLEER DN,

Yo TRBIERO Higld, Mool kF #
A, MRPERE B O TR 2 i O SRS
ODWVWTEDLHITEZ, FEELTVWE22HL,
L, —EOIEEETAT ) TBEOTRELED
ZEThbo

I ARG

1. BT >

R THIER LS

2. MENGE

ARkabE L Cwv o @R EEE IS L, CNS
&L CH#EN T L T\ 5 EEM BXU,
MRT T4~ —HITHRE#EYERL T2 FE
AENE, B34k L.

CNS iz, BUEREFEOEMNLET %217,
OANEE, TFlESE, B &N ENOFEM D55
FEAFLEE LB ) 2RI TV,
BAEDOIFHIZ L ) TIROECYH L E Tl s
A, COEBICLILET LA NS LT
DI RB M A~DREEELZ L EHME LT
Wh7D, HATENZIGE)EEZEME T2
CNS /5 & L7z,

YR T T A <) —HIOFFHERZOWTIE, 1997
EXY BERICAE TS 4 <) — il CHES R
%4> TCW/HIV/AIDS 2 —F 14 +— % —F —
AV Do T4 RILHBFABREICL > THRE
WA RRETH L7720, SRR LG
PRED—2 L LT, ZOIKEELFEEL T
% B & AR OB RATIN 2 720

3. MAMNKEOEEAE

CNS 22\ TiE, HAFBHEMEZ DK — LR —

% H LR At 7e

54

HERFEE Vol20 No.2 2017




x1 WRHREOER

MR ER HEMER 1 BEOEEIRR FEHIEBRNE 1 BOFRREER

1 % 40 BMEEEESMEEM 2 B E5ENK AR, Ty NTTDEENE 5%

(1E3RER) 3 B/ : RRAEE DR EBEOARZLENTE

BUREEEGMIEEM 1 B BREESAR N = .
2 Z& 30 (BE®) 4 BM : 55 EH SEDOHE), BEEEHK 2~3%

NP - BEEYH

HAI A XERBE 5 AR AR SR Lo X S N

3 Z& 40 HIV B B 66T TEADER MBEREOMIG, BERE, BREXE 2~3%

EIEIRE, YR MURXIE

T BRE R ER MR EMS A R L
My B S P A T iR O R ICHEE 2 1K
HEL 720

Wk 75 A4 <) — il CHREEEFERL T 5
FREMIIZOWTIE, HIV/AIDS BEOEEICH T

HEFER LU OME L, HENZEH ) 2K
HEHL 72,
4. F—RINE

FH2TAEIANSTHET, ENETNOFE#
MO 5 fisk N CHBERMIZ L W Rt
FTANY = DPHERSNDLEET, 5E 1 Ax
L, 605525 90 3 FEED A » ¥ Yo —% 1 [[4T
V(DR BB E DR R R kT 5
CLEEDEIICEZTHAY, (2)1BMEEEER
HOFERMW e ZHWGEE T 572003 L LTE
DEHI BT EEIToTWED, 3)EMRERE
D FEEM 2 SRR & ST 572012, — kst
KREEMICSREDL ) LI EPROLNT VS
EEZEZTHDLH, IZDVWTHE-STL b o7,

5. T—&H9AE

3HDA I a—NEDLBRESFAER L T
TR, ZRWHEO IR T 5 E 2 L FEEO
LTRSS, —ODBRNED T LT 2 —3L
bL7ze 2N DOWNEDFELNT L~ L x££ LH1E
ERABEREVE LS 7T IY) —, hraY—k
LTEIL, SHICMREORmVEKREET LD
ELTHEAT T =M Lz 7 — 7 5hT#
FRICBWTI, BFREED A — /=N f A% %
, STNEOBREN & AR ED D L) ICH
D7z,

6. fRIEAVEDE

REFFEIL, L 26 4FEEERRR AR ¥ v
YONAMREE MM ER SO KEORBRE 5
14096) % 75T Fhti L 72,

I #5R

1. RHMRENDESR (F1)

XRHE 3 AL, TEBRG, BN & B PTIZYRE
HEE Y L TCWACNSD 2% E, kT I5(4~<
1) — il HIV & HE % M/ E#EIGE 2 L
TWb 1% ThHolze & THMT, Fhnid 301K
1%, 4024 THo7 1EBOEHHEIXZ
NZNELR 2, BN/ TREMRR R Lo
HEGEEHZLTCBY, 1HOMNREEKITZ2~5

LThoTz,

2. pkER

1) BT A FRERT O F ARG 2 kT % SC3E
ToHHDEZ LEK(E2)

B D BT R O AR 7 S FRAk R & S
THEODEZLEREEL LT, LTOF7TH5FT
J— 120873 —, ELI[EEZH->T—
AT ZFTLEVWIEEE L] ["ZH L
Dol  LEAB LT 2] [BEE0 TS
AN —IZHZTHEDLL] [ZHEBWLED 28
HERENRCT 2] [BERECEEE IO L] [
ZHLUSLOIRGEZ ZHEE L CHWM T 5] o 6 o
A7 3 =125 HEE Nz,

DUFICR 2 a8 R 2 78, gl 7 ) —ix[ ],
HraT)—ix( ), ¥THFITY—F( ), W&
B DREV I JTR L. $72, FED OEKE
OFRRLFINEC )AL, - ldhmgs L7z,
1) [EEE2E-> AL 2HETsE ) Ee%

[33e)

[—HEEa s PO =V L TWDR &2 W0niTh
Wo TW) T, FIUMNEHE->TWITEEWD
NlE, ZZHPZTOHELPBETH DT L
WA ZETIEARL, FOREIRLA LB EINT
MHRBRTE TO—EDORELRTNLOFT, 0
e DT HEEEL, 728 AHELAEI LD > THF]

J Jpn Health Sci  Vol.20 No.2 2017

55




K2 HFFMOBVEEMOEZRNLIERREZIETHLODELERE

Ard)—

YITAhFdN—

EXAfIFBEND

BEOAEILT > fF &
EORDLDPEMEERE -
T, XA Een&
ETH3

—HEXAMIBEPEETHBEEATNS

FEEH - THDIIEPVEEEEATVD

1) ATHEL TLVE
FrEBOHONB

ZOBL5RIEESHEVEVIFEELTVAEVDT, EMTREVERICEEZLICKZEB-TWS

BEARDPVER) TEZ L TEN 212 EBELTHEATVDIEREH>TWVS

2) B EH > TRAR
WHEBLDEE VPR
%<

RUCHBBEDIRICKALEFL, 5508 THRVICTE, BLERH S THATVBRIZENEDE LI ICKE
ELTERGTETS

AR OBIAREREFICEEDH - 1051, HSEE->TELERVTLS

ARUCET B ELIAMNC, AL EERLAVWER>TVWBDNIhH D

BEOEIMEBKRL TVWI0D, BAEICERETESLIICVWAVAEAEDL SEVTLL

BEOENIBYNTLEDLEVEL S, MAPBYEHEZBOREVWAPEDER > TELEBL TS

2. "RBLLRE

BEOFEISICHUKHKLEN B EBS/MFIE L o< WEEEEES
okt EEAB EDFEE S SICF L CRHKDE S 7B o & & B

E5CEETS EREERE, BEVEREPSADICHSMTHHELHEHRLEED

3) MBTIRREAY BEERCBELOCEERHRIVBELIELEEITND

TEREERES BRI, BEONDEERL, BEN/METEIRRERLNE, WHETHTES

BEIFEEL (LD EB-THEABLI, AP TITREBL 56D EZZENIITNS

FERD® 2 DMOMAE CIFMEHA L, —HISFHALE LAY STIEERFL TS

BEGETCHEMEEAEL TV ENT, AANI EAEATRLLAVER-TVS
4) BEERR L TEM = 2

COmELY B A, BEOEFORREF > THULELVEB(IERRAYHZE/-TV3

ERICEEORFHPEERE BEIPEMICHAZAVER-TVWEZEEEAT, BEOERICEDE LN
BELTH525L5ICLTWV3

1) WEOIL FA—IL AFOWABEF I TEILLAVERT Y, BIOIL MA—LDLHICIFIE>EYEVLTLL

EEZBEPINTEL MBI LEZIL DD EE Z ETHANDKOERDUDNBEELI TS

1 UV ’
3 BEOTSA KBEVEFDBI-EUE

YoIlHATHEDS

FIREN R & /- & EDOMMBEN P RBMAN ENREHZ DN EHLE- TV

2) RENXEERFT L BEIEERAZILRE, BOICKREICR-T, RN TERLICEBLTHES

BOICKREICT 7O—F

BICKED S BEICAL-RICRRTEBLDICEME L TRDERL TS

B

+3 BEOEL»S, REOHIZEEL L CEYILEAD
ZRMGEI RS BEPNANDEL RS ANGIERH» SIBEL T, IRMHEP TEXELIICEHS
- ) ~ RGP EELIEEIE, BRTIBBEPRICATTVWEZEEIRZ, RRPWKTHLOCEELTWS
iéiiiﬂ%ﬁi TG ESLEE L TUOERNCRECISA MEORRERN T 5 EBELABHRLTVS
;” i WEL TR ERY SRICREVITANTOEEICTE3hITELEVNY, BETIZERABAZIELER STV
2

RUCEBZBEICRRTHEE S THL IS, ENHATHRENIBONEZAL»EVERM->TH5S

BENERWICTEZLIICHERL TR > TVEL

BROBBTEHNLZHRTEHETSBEN VB EEZITNS

1) BEOEGRMEDOLAN
ILEHIET LEEDICEDE
TXETS

FHNLSETBHEP) TETVBBEICKE, [ERVTHVVWIEEEATWVD

FHRHTEVWBETH, Lo LETBEARIILTNS

BADEICROVWTEILERETED LI ICEBNICTER I 2D LT OHBL TS

LTEIEYTHIERABMELZDT, BEOIHRMEDOLANNICEDE TREER/NBRICK > THEL TV
3

5. BERETXIE

2) HRIERTETLhIE
WWEWDIREEEIETF T
%

BEREVHAT, BRICETVNEIRTADEEN TEBEEI TS

BRI ETIEE LG CTHIRICIEE TS L, SOS #HEBRENEHZEEZ TS

BEIHRZEETRELOMBAI ECEFTETVREVVEEZTNS

RBOKEMBEISANEOVWEELITVS

ZLPMLTLEIBEN VB ER-TVS

3) BMEAEECRERTY

BELORBEEEA LD SBREDHFL LM AP BEELOREDHEMEN DA AP TVERSTWVD

FELOBEXHEERRLT, BENECHEEEFRNICHVTGRRLTH5S

ZABEICERRELT HELOBEXAEIREILTHEASTEALVERTTCELVERINT, HRIELEVTHRHKL TR
655 »3
FRAPEDZ L EHMTL, SHRRBEOBRTROTHSS
6 BBELAOH EEHEEPORE LML, FHEREL TV
Jiatia o BEORREMENICE EEREERORELZHNCEZBECEMy <RECY, HFTERVWERAE, BEMIHKTS
HEZ ZHESR L CHIR . s — - - —
3 BURRTHERET S 25 —FHHED- AR BEOBRVRSHETHICOVTRRTEADT, SHOFEE LEY SRE
EFHELTVS
56 HER5EE Vol.20 No.2 2017




EWMNTT o LT 2BUTDE V) BERT, (—&
HRMETHZEDRETHL EEZTVD) LR
STz, ZLC TEZHPOREIET T -
TZONEE) ZABVERLRW]E, BED
HLHE L V) BHEE D, 1 2T ORGR Tk
M TEDLLIICHR—=PMLIRITEENH Z &
S(BEMLZFo TARLIENLELRLEZTWDS)
ZEDRENTEY, (BEONEIZT 5 L&
BB LR BT - THBICAEDE 2 4HOE
Wx, —HEICEZ LD OHAHNT DI ERET

HoHYLELN TV,
Q) "2 L-REI D" LEZDLLHICEK
#35]

BEIEEMPMPEEREI L7720, ZHzh L
HGWTEEZEOF 2BV NLE I L Ebdro
TWAHDT, BRATOEESL LW RLEKE,
MEG LIz E o TEMOYE & LN FES
Rk B LV EIRT, (Z2HHLRERL BNV
EWVIAFRZIEIL TV RWOT, EMTIERVwES
Wik Z LICKD EBESTWA)Z EARENTWY
7oo T(BEFEILRI MG L CRTD AL, RHIC
AV CH Lo THELELIGENH LI L, B
N RIIEEN L L T TORELBETH
D, FLEEFTOILEBLbProTLNTWVIE
EMICEEE L2, AW o THED
HLLWw) Zehs, (F#EkEOR VI T
FZLTEDPo7EELTHLZTWAEEESTW
L)k, FHEMPUTTHET LTI VT LD
LNA)Z EDFESNT W,

[T25<CILLT, b6 ok LKA 2 W
Th, boHo kB ITEVIHT > TRD]L T2 AL
Hido EHTT0? kY NTEHE, -2
R TFREER L TRICBEDZ L ERIC
PFTVBEIEREZBEN) ZEDE, (KIC
% B BEDIRIZEERL, b5 THENVIS
T, BOZESTATWAIENTEDA LI
BEZ L GERENT 2 T5) LRSS Tz, 72,
WROZHINEND L H I, [ZoMprHNEOHRT
I BRI TR EEE R
st (BOEF - T2 2 b 0ld %
WhRiEH <), LT, (BEORT SHIZFEL
CELREDSHHEESZEHEI L - () F 2

YT EIRENT W,

[Zo2v) 0x W AEMSELEBEI 2 VES >
TIHRWTTIF SRl &, BEIHEMESEE
A EITHEEE ) LIZB bR Lnb,
(BHEBfR L ZEFEIEHED? S BHIC % ST
LEiE ARRIZER S ) LRENT W, [RERIW
TAHZF L%, BEMAFGoTTERVERSTY
T, FREFHVTLS T, Hkeh -] &,
Bz T, BEISWHETE LS E iUl
EHEERIIEETE L L) s, (EHEH
R, BEORLEZHAL, EZIWET D HE
RAE, WXTHTLTED)ZEDRENT
Wite FLTC, REFEERH 2T TR L, N
BT E AT TEEEEL) V) L) ICHE
BATECTEDHEE RS LMD ) DEHERRZ
BESES HZ L ICER > TWA I EDESNTW
720

BHEEIAGTOZ L E250 > TLNTWLEMZ
PO ZEAGTDI L REZTHELLIZ W E R,
(BFIZETLEMARFBHEL TW20T, HHOD
CLAREATRLLIEWEESTWE)YERSN
Tz, EHid BEOFEE EVWTW57%, HER
BRICET A2 EDRETH Y, (Efilx, BEHED
HEFEOREEF o TFEL (HRTH {2 L IZBRARDS
HHERSOTHWD)Z ENRENT, BEIXEN
WCREL 720w EDd o> TH R VIRZIE, Hi#
RS, (PRI B E QR R Rkl BEPE
FilCH &7 WEB > TWAL I EFERAT, BED
ToRICEDELMNIEE LT 525 L9120 Tw
By I (BE AR L CEME D% &
NHDO)T EMFELN TV,

(3) [BEOTIANY -2z THbS]

[BEHICADIAATWLEEEZ LT s, F
(5 7 i DA =i e ol G B R 11
NTIELLBRVWHABE > TWIDIEH L E-E->Tw
L&, BEBEBOTIANY =2h0b b5,
B O M 2 L ICEREIET 5%, B LN D
DLW L7 SR B ZFH LT, &\ LIk
PFAFL—=MIELCEW) T DL, RO
Iy hE—VEEZBEPSNTIIL L RVER
Lido & NHL)EREN Tz, RIEATRRD
ZEEMoTWAYAIZIE, RENPSEEIIT T

J Jpn Health Sci  Vol.20 No.2 2017

57




O—FLTh5H9H T & TRBEBRIAEE SN DF)
BEHETLEV) D, (REOTEZR
FHLEDIZRRIIT 70 —F§5)ERENT W
720 BIZEZHHLREERLGE R &1, BOICKE
&> CZBARELRBERTHCTLH ) 2L,
FTHELTLOZLEHICHDLLZ EDFES LTV
720

(4) [ZHr L 29 7 BE 2 3§ 5]

[ ADPDIRFTZE )R> TURBEZ ) #EL & L
THRTHLILRHIE, brobFELWEES]L,
TR R EE e B BER A AT
Eb b BEIL, ZOREY RECERSE OEHR
PHIEBLTHEDLL LIIZTHEV) L) I12(x
ARSI B 22 B A IR L B e )2 &
DIRENT W, ZBIRG Do 2 EIEF2
L, (ZZIlkhh >/ BHIZAL—=RI%%T
XD )My LT e L Twnd) LR
NCTwi, L THRBRIZRZS(RIZR D BHEIC
ZHTE R L > THHH 72012, &) H Tk
MENEZALRRWVEHM->THE )V &
I, EUIDLTTWA T EMED S LS ICHGD
ZHiEEZTL BV, JRBEICR D ERE 5ho T
L5 ) LRELTWVAZ ENES N,

(5) [BEBXRETTE LI 5]

(EARM 2 ZHEATE 0 T E TR EEITE,
KEHNTHOVWI ERIEZTWE)—T], FE
HTHRWEEDLNLBEETLRZITTHEEDM
rLT&ch, B TIERVPENZ L
TholzbZp Lz T 50wy 2 s, (FRK
BTHRVWEETH, brok L2fTHE RFICL
TwWh)k, BEOER T 278 % 1AL
B, EHHICFHCEAREO LNV E BT S
EIZIF LT WnwZ EpyRENTwiz, 2L C,
(R 3nLh, BrxllloThL LN L
W) X)L, (ATGOEIZR D W TEL L Bk
TEDLEVICERWICTELZ L 2D LT OHF
LTW3) LR ENT Wz, ZHMki D% 5
HEHEIL, —HOFAEOLNIVEHIETOTIX
7, (BEOFEMEED L~V 5 HE LRI
DETEET L) LR LTV,

NEEAEDEBE S ATEDN R TH WM,
LD ECARICRE T )L, 7Rk iR RS

HELTVWLRWEEREBREPOTbNTRAL
CRTVLEELZELTO(EEETLEYHZTH
BEICR TV NIERAOEEN TE L LEZ T
LYyZEDRENT Wz, ZLTC, RO B
O — VAL o 2B L TH R LRIt
Fw b DI LT, MEOHENEITISNDL LI
(FARET X ViUV 2 W REER BT T 5)
CEDIRENT W,
[Z2H5AEE L T R7ZWREFIZIE LD
DIEH->T, LS5 HBOITTRTVHENSE STV
FEeEFTFIIZob0 0L T L)
L, BERROWHNNE DO EEAHE0 T
OEZTBVWTHEED TN E W) T En5,
(BELOMEEZEZ 206, BEOHLEY ML
R L OFREO FHIEROhAL TV E o
TWE)EREN, [ZALTERHLAZTED
BIEEDTEDR—F N EEI L HHp
LoOEZ TBWIzGEE Lo BERTEERRL
T, BEPECEE BANICECTERLTY
5I)ERENTW, LooL, TESFTEZ W
EZGHGTRND Z ENghATVWER YL,
HEEFTRDLDIIBEHOEBIAEL L H Z
L, (EEFEEZIREZITH2EFITEE R
ELTHH ) )ERENT W,
(6) [ZZHDALOIREZ ZHERR L CTHk§ %)
[Mwb&2onb 105 N2 -513%
FEICLTRWALELSHEP RV TWwIDL D
5L, TREHEEROIREL MM 2 200 E
BT, (EBEETOREL M TE 585 121
Mz < 2S, HWTE v & B AFE AT
W3 2)mRanTwiz, LT, (BHEOHE%
HEGERY I IEIR L2 T B 2 RS 5 ) 2 & THERE
OITEIDFHHRD L1272 EDFES T
Wz,

IV %

1. BMMEOSVAREEMDE A

BEONEIIToEMEEHI ) 2L, =
ZHZIOEDLY) TlEH->ThH, ZZHUIOE
ZOHEICOB L2 CTlbLIZETHL, F
ELEEF-> Tz fITAL vy Z ik, BED
HBEH L W) Bk AR, MRSk S L9

58

HER#EE Vol.20 No.2 2017




VARG Z MR LY R — b LT 5 & v ) IR T,
YIREEMOBETH ) LHAITH oML
HoTWwbdbDEEZLNL, Z L THEROPT
— DI RFEMIRD SN DL Z L2V THHE
BOEVRHY, PLTHRUEMETELOND
BB EERDTVELEEZ LN,

2. ERILEDWAEBEMOER

1) "% L -RENH -7 BB T S
BEDN, T LR EN D" BZ5 L9
RIIRE, TIBRENIORTE D, BN BE
3 HED SR 5 BIRD e \w E B TOZEAL %
ExbEDbEFHELTULRENWI L EH>TWED
T, ZHUTHZZ 2BETIE R, BEIRRICE
BLEONTENZ L TWBEEZEZONDFT2,
[EYTIM? e d =TV 7T AFa L NITHT
ET, AR, /=R TIEEZLNL VD
R 2z, THFOHIEMEBOOND, KFIC
RN AT, ROEPEENLEDNS
EBRTnD, TOLHIHRELI—T 7 TR
FarvEMAGEDLELZE TEEIMTLEES
L) BBEEARM LTV,
BEOFEICHLEF-o L 2 LT, BEIEH
TDOZEERRIIDITTLNTWE, K{bhrsT
<hfw5tﬁb HREMOZ MR LT W
W RIZERBDDL L) b, FLT, 12728%
@%%%<tffu&< BARR 2 R OR 2 SR %
L7z, BESHEFLEBEI SIS L)1
EilcBEORAE L2052 LT, BEIEGH
LTEIDo72, AT 5o TIho/zbmmbaL,
HMEOEEBRESHBES L TH Vg s,
ULEoHE»S, SF LERENRH-7/2H2 5

BT B L, RATOLRLLCHATE
HEWVI)GLESR, MES N, ST L8 E
iz, BLbEaFio Cafix T, BERfis
DREVEBRAERE L TN v i EEFio
THHLHIMDYTHY, T LIZL ) BHIT
WAL L WE TS, BRIl s THIERED
HEWZ D LN ) TIRWHA OB DS EH 2
bMb,
DEBEDTIANY—1ZHZTHDbL

PR R ASFEIR IR 3 2B 24T L 912, Bkl
3, ESRE I P O— LT 5700 EO)%IZ‘P

EFEEROEZIZh b0 BELOFHLTB
HWIZEZ RS HE L 2% 6 kv, £
&, B ASHR, HE, ko a7 T qkl,
BEIZEoTIMBANCEE LK 2WnwZ b Li
WA, HRZTEDOZ LIZOoWTHN, FFLCE
EQ L, MEOZERZZR U 2 7
T2OTHLHOERENZ, BEHEIHRADO T b
O— )V D7=DIIEZ OFEESLEETZ LB L& 2
LNBEHICTHIER, HODLEMPEEIC
FLTHET L ENNESL L HIZTHHVD D
bEEZ Do
3) T L2 9 R BE LR ITRCT S
ZREHT L 22 BB LB HEE T, BB 50
BEEL <, BHECERIZOVWTHELTYS B
GbHHD, FTREVICE-TLEY Pk
%\,
KEBOIRBE R REL T 572
DI, Rl L) RER S 5 BE O x
PRfE SRS E R B LT, BRI R
Db LTk RS X Iclbb 2 &,
ZF LU CEkE LT A BEICIE, AR
L7z e BFICHRLCZ2hmLcL g ) W18
LI HHOT, THLOEETEMFL, WKxr 3
YIMO—= VLA LEEFETALELETRELZI L
LTI LI, T AL EEZLN
5o
4) BERFETTIEZ IO D

ERN 2 EwE, 8% —/FIcEvwE R
DLNVIZEDIT L) ETHZ TRV, —R
FHRMTELZVWEIICAZZEETEH, brok
Ltﬁ%%%%éf%ﬂ%éﬁ?%’tf%éo

WCEREDO L N ET ELEFIL, R TX
Tﬁﬂ&wiokxﬁ%i<¢zﬁ%#ﬁé&
L BEHEOTMEMED L NV R &2 DBEEORT %
HIW L CHIRT 2 LEDN D Lo

BREEME DS 2 FWBEIZE TR & n
IEZTE, RN EZ O L IR Z 5,
LaL, 75 Was, [kt % ki L <vwiig,
MDD THEOF2ZLDORL LN TE
HEBRTWD LHIZ, HRTIEE TEEDIIN
eIk 2 ENHARTHY, ThELTFTHIL
MEETHDL EEZ NS, FEAGOME CTHIE

J Jpn Health Sci  Vol.20 No.2 2017

59




PRGNS BRI TIBOLENH L LR, BF
DEHR L TV WIEIZ D GO W TS LTl
LW, NREEMOEETHLLEZHND,
SOCHFEMIIEE L HERS BRI L
Th, BEVLLHELY BRI TwD, £
L, FEEFEICEHL T, TOAL LEDEES
NHEVEHSTHROLZERTERWT L, %
TTAHIENTELVLLTH 5,

ko Z ens, BERETIELTDDL LN
)z e, BEOIERED L VRS & WY
HZE, RERTE TWILUE VWL E W) IREEZ IE
FEAHI L, BEVPHRDL L ZEIRL THoOT
L5 ETHY, FNNZHEKGICOLHD L
EZbNb,
5)5%# H LA OIRRE = ZHEZR L CTHIW %
FEHEDORITRAELEZTTlER L, byt
DEEOHT 2 BEOFE»SILET L2 21, &
TR TSP BHRZ, BEOWHER
ZIEMEICIMBR T A 2 L1220 % d3h, 2% 0, %3
HEEWEREG Lo UL, e mois
OV E HEAG LIRS LT, BEDOZ
WATE S Y — b, SHIC5HBETFHILE
MbO)pSTELEEZ D,

3. —MEDHREERAN DR
DAVREEMOEEERET 50 5

— e DOIREERML, EETEBEERZLTY
HANEFHEDOMRIZLTWD E W) FIRT, 4R
FRIAEEFEFEOFIMEIFShTns P
EEHBHMLZZHUANNOER*ERT L2 &
2, BMEOBWEEMOE Z PEEISEON
7o N LT, E9RHEROZ L Z T 4
Wb bEEZL D, S5, BFAEEL TV
M WIE 7 7 2 A7 L O T, HRISIET L IRk
DEUTEE D, WROEIEILRPEH AR Z T T
BB L)k A TR L, B L B O
YR DHEV) EERZEEFRITL W LR
WO CRERT HLED D 5
2)# 2\ HeD NI O F
D) “ZZ LEWErH 72" EEZ DL X918
35

FTREICMA TEEORTZH 2 L8, &
FHOFFICB L AR - T 2 L1222 % 035, O F

D, BEDPMEFELILVOR, LBEOLEND D
OhEEZBEDPSELE > T E -2 ED
Thb, INHIZLY, BHITHEMAEZ TN
TN, HOBWEZIF LD T 7z e B,
HEEESmE L2 e pMfEsns, /2, B
DFFEERGEZ 2055, /SN LE WL ) ICEEY
BTk L TV S EDPRDZZIZOLD D
LEZOND,
QBEZEDOTIANY—I1ZH 2T
TR E ORI A ISR N4 2 BN A
HECHEAT WD Z LY B D70, MERRD2D
W&, 794N — OGSO AD L LENRD S,
ZDE) RFE—ATHIGT 20 TlE %R, BF
2B B WAl O A CIE LS — o Txf
WwHEZ D HRTID L) stz 572012
X, FABTERIAELCBE, iR TLDb
MD LD REGERT LR, il &7
ZBES BRI VR A 155 Z EASLEIC R b &%
25
(3) P L2 9 % [BE IR 5
RSN EE R BB O AR L, H o)
Uo7 ORIZHEST 2 BE 2 M L TR
b2 ehzishliz PiL, OwCdEREL
2L DHERERTHAREEZ IS T LIZD%N 5
OBV ELLEZ Do
(4) BEHERETHREER RO D
BEOIMEEO LNV 2 M L25, H
TCENTT L7200 EY HRWICEZ A &%
AONDEIICHET LI ENLETHDL EE R
5o
(5) 52 HLUALOIRRE Z ZHERE L CHIK3 %
HBEOZHLHORRZTE2RL0TIE R, &
HOWMEDSBIE, F L CTREICID ) BV
OFD1HEW) BEMOREEICHEEZIZ D
L THDH, PIZITERENELY ARV ]E Vo
TH, MAPACHEML T AEZHELOMELK
BTHREOSELIML, IREZIEL URT 5
LD D, EH)FTIUL, BEVEHRL TV
L, LTWRWIZEbL S IIE L < FEEEER OG-
MBTE, TEOMBUZO LD 5,

60

HER#EE Vol.20 No.2 2017




vV fEE
T 5\ IR RERT O TR 72 SRk &

TS LEZEEBRELT, TOYTH T T

V=, 120h7 3 =Pt sz, HM%Eo
EWALREREM, [FErfro C—AEX 2
RARME N ae) AR E S i 5 - R P
BEP'ZBLIFEIH " EBZL L)1
THET 2] [BEOTIANY—1ZH2THD L]
[ L2 D 2 BEZEIRCT 5] [BEK
BT RO D] [ H DS OIRE Z ZHEE
LCHWT A2 e 2FEKT LI CERNL S
PR A 0% LTz

BEE AWRIZC SN2 E L RE
DER, B LUBITERREZ ZHE V7270078
MR B E R EEM R ONFEDO TS
JEHH L BT E 9

AR ICI, P 27 R A RUR B A
fA] R e ek < BoF 2 B ol i U R AR D A R S L2
F-BIELZbDOTHY, —EFILEE 21 [0 H AL
BT TEHERFMERITTHEELZ

5IA - Ek

1) EASHEE PR 23 4 BE T A OB, & RO
e 51 HCF %%, 2011, http://www.mhlw.go.jp/toukei/
saikin/hw/kanja/: (FI&H)

2) BTFHRT HRBEERM S AT A OMEEICHT 5
WFge 1ob kb B O R Lo = — XICHT 5
FREPAT. HARE B2 4EE, 4(1) @ 110-112, 2000.

3) MEFYEA : SRR Y 2 7 2 ORI B %82
MR R L GRS EEEZ LML TV AN
7 AAE AR 4(1) £ 112-114, 2000.

4) AAREERREBRES IRICB 2 HEEDOIEM
PEDFEREI 1)V 72 3, 0 AR # %4, 2010.

5) &M BEIWNHERIG 2 Bk S -k oe v
TRATV AV N ERED D EEEDICET 505, T
BRI EE 19(2) 1 21-28, 2014,

6) RUGTFAL, MFETFA, AR T : EASEZ U 7 T 4
DFTE) HAZ % E S 12 B\ TR 7 F RS RE
DFFE. H AR R TEN R 4R, (27) : 171-184,
2012.

7) EHBE BHEBRICBIL RV TIRAT AL MO
S - ik #5t & ResponseshiftHl & @ 71 & 2 & F#g

8)

9)

10)

11)

12)

13)

14)

15)

16)

17

~

18)

19)

20)

B3 2 BT, A OREE E FRAT B BE AR 4R,
(27) :104-156, 2012.

HEEAEF A EBEEORE L T —T A v OB
Ao, IR R IR A, 19() ¢
103-114, 2003.

EREBET, METR, miES D&, b BB IR
HIZBIFBEASET 17 5 LADOWET v & LML
HERCX B2 ENV T AT A Y OWE. BAG#HR
4xEE, 32(1) 1 21-29, 2012.

Rl gz, AN SE, BT BB o A B
DIFFEATG R T 2 B O BUR. NG #
2072, 10 : 141-147, 2012,

KIGW 20 B8O EE /- &L BEORIL T < A
T XY NOBREGHTY) v SRIEO B LI EEA~D
T H. B R F g, 35(1) @ 27-53, 2010.
FHGET, BHFHFEE, fEAT L 7T A v
B A ORI A RS &
DIAI 2= —3a VIZBWTHFENRKL 2L
S LU RKEESE, 3(1) 1 12-21, 2014,

MPREHL B E O XV 7 o 7 e & W& A S
RIHVREBE D —H B RS B AN -
WD B IE OERAED S 1FLR L F#E RS
WiReEERAd 2, 8(1) - 77-87, 2002.

HREERN, TR, ZHEXK LB TREOH 2
T PR IT AL A B B B E O 2RI E 5 72 RO HE
B HARGHESRMOCE  ANEET, (43) 1 79-82,
2013.

HEWSE, AL, (LHEET < 235 IS & % BRI
B ORI R OTRIB O, BEEATE, T
15-23 , 2003.

FREPRAEAR, R HEEE « WE PRI RS W 14 O ML AE I 93
ARUL > K RE T AHE PRI AU AE B O AT
BA NI EN. Hi#EAEE, 11(2) : 150-156, 2007.
AT, A ERIT - HIV/AIDSEE 0 % 2 fk it
DOBERZHET A% HAR b 2 —~< v 7 7RS4,
1(1) : 23-31, 2008.

BRI, BEWHIZ, IrE IR R beab ki o
IR 1 L SRR B 3 A IE SRS AE M I 72 B
T A U—=AY T4 REEEH, 3(1) : 12-22, 1995.
PEBA, RinE, MM —, M JITET I (T4
) BHIC BT A 2R RIEONT R & iRE L oME
BB 2 DAY ARG, AR, 6(3) ¢
245-250, 2004.

MR AR RIS B ) B B MR R
P RERT O TR BB 3 2 SCEVIRGET. B~ ) 72K

J Jpn Health Sci  Vol.20 No.2 2017

61




21)

22)

23)

24)

B 3 81-87, 2012.

RHE AT BRREREOETRELE. -V v
7+ b v 74,19(11) : 29-30, 2004.

KM B EEE S 2T 2 OBHEL Z0%
B FSAMERE, 71(12) £ 1082-1085, 2007.

KHBE T 2T00E PRI H O B AR ORI @) & 20
57 T ETNVORMSE FHEFSEE 7(2) 0 96-106,
2003.

KHWET  REEZHEYVTR, E VTR T AL
TET LD, BEORNVTIAI AL MR
TOLEEDLG. F—2 07 - T A,23(13) 1 16-
18, 2008.

25)

26)

27)

28)

KHIAF : 4R TOHCEME OFER. F—3 ~
7o kw74, 19(11) @ 31-34, 2004.

R —HE 2 BT L DI I ==Y a VB
W ABME OB THZ A3 I 2= — 2 3 Vi
FEEFEE : 32-33, B & K20 R, 2012.
RSO BRI 2 —~ v 7 7Y v 7 OERE
(I T HAE R EE, 17(2) 1 1-10, 1997.
AR - "M s 7 R ol 55 # | o hE
LRI T C. BRI A & i, 18(12) : 1058-1063,
2013.

Abstract : In Japan’s current outpatient care system, outpatient nurses are not tasked with

providing consultations regarding care to patients with chronic diseases. To change this

situation, the present study aimed to identify the mindset required by highly-specialized

outpatient nurses that care for patients with chronic diseases who require proactive support

on a continuous basis, and to obtain suggestions for the support provided by general

outpatient nurses. We conducted semi-structured interviews with three nurses who are

nursing specialists with practical experience in providing outpatient primary care, and

performed qualitative descriptive analysis on their responses. As a result, we identified 12

categories and 47 subcategories. We also identified six core categories wherein “Having the

resolve to continue supporting patients throughout their life” was fundamental to “Supporting

patients in a manner that made them believe that their treatment was worthwhile”, “Consciously

going against conventional practice to become involved in patients’ personal lives”, “Providing

special attention to patients who are considering discontinuing their treatment”, “Providing

support based on the patient’s overall ability”, and “Making decisions after confirming the

patient’s condition, particularly on non-treatment days”. In accordance with these findings, we

obtained suggestions for improving support provided by general outpatient nurses that care

for patients with chronic diseases who require proactive support on a continuous basis.

Key words : patients with chronic diseases, continuing to receive care, support, outpatient

nursing, changing attitudes
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Abstract :

Purpose: A factor analysis on participation behavior in disabled sports was carried out in the
present study, to clarify the relationship between the awareness and attitude of persons with
disabilities. Methods: Study subjects included 220 people who had registered with an
Internet research firm. Several items related to the following topics were used: “interest and
behavioral changes when the Olympic and Paralympic Games were decided,” “attributes,”
“knowledge about, and educational and contact experience with disabled people,”
“recognition of disabled sports,” and “behavior of participants in disabled sports.” The path
analysis was conducted using Amos, Ver. 21, IBM. Results: In the post-bid Paralympics
decision phase, this result did not change for 76.8% of the subjects. In addition, participation
behavior to watching behavior displayed a path of 1 factor (80% ; R=.71). Similarly, the path
to volunteering from participation behavior showed a high value of 90% (R=.81).
Conclusion: Participation behavior was considered as a promoting factor for disabled sport
participation and behavior. Having a deeper understanding about disability had a positive
effect on being in contact with disabled persons. The Olympic and Paralympic bids were not
mere sporting events, but were also seen as opportunities for bringing about changes in the
attitudes toward disabled sports.

Key words : watching behavior, participation behavior, volunteer
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Abstract

Purpose: The purpose of this study was to investigate the relationships between self-efficacy

and the effects of exercise intervention on the physical functions in the community-dwelling

frail older adults. Subjects: We enrolled 44 subjects (average age 80.0 = 5.7 years) in this

study. Methods: We evaluated any relationships between self-efficacy (the scale of the self-

efficacy of physical activity in frail elderly people) and the improvement of physical functions.

Results: Some physical functions improved after exercise intervention. There were no

significant differences or relationships found between self-efficacy and improvement in

physical function. Conclusion: These results suggest that the physical functions of frail older

adults can improve regardless of self-efficacy.

Key words : frail older adult, self-efficacy, preventative care
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Determination of Skin Dose in High Energy Photon Beam
Using Optically Stimulated Luminescent Detector and

Monte Carlo Simulation

Siriprapa Somboonl, Hiroki Ohtani2, Weishan Chang1

Abstract:

In radiotherapy, the severity of radiation induced skin toxicity depends mainly on the
received dose, and when tumors are near the skin, it is essential to determine the skin dose.
This study evaluates the accuracy of an optically stimulated luminescent detector (OSLD)
with different setup conditions by experimental measurement and Monte Carlo simulation in
skin dosimetry.

We calculated the dose in the buildup region by Monte Carlo simulation and compared the
dose measured by OSLDs (nanoDotTM, Nagase-Landauer, JP). The setup conditions of
OSLD are in the hole of a customized phantom and on the top of a solid water phantom. Since
the recommended skin dose is 0.07 mm, to determine such dose at 0.07 mm, a dose at a
shallower depth is calculated to obtain the ratio between the dose at the effective depth of
OSLD and the calculated dose at 0.07 mm in water.

The dose by OSLD setting in the hole of a customized phantom (Dosip hole) Shows good
agreement with the dose by Monte Carlo simulation (Dyc) compared to the dose by OSLD
setting on top of the phantom (DosLp top). In addition to the build-up region, the dose
difference between DosLp_nole and DosLp_top is Within +2%. At a depth of 0 mm, the ratio of
Dwic to DosLp_hole and the ratio of Dyic to Dosip_top is 1.14 and 1.16, respectively. Skin dose
can be determined by OSLD with multiplication of the above-mentioned ratios.

In conclusion, skin dose can be determined using OSLD with setup on top of a phantom
considering an error within +29%.

Key Words: optically stimulated luminescent detector (OSLD), Monte Carlo (MC)

simulation, skin dose, radiation therapy

1 Department of Radiological Sciences, Graduate School of Human Health Sciences, Tokyo Metropolitan University
2 Department of Radiological Technology, Faculty of Medical Technology, Teikyo University
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Introduction

External beam radiotherapy is the most utilized
irradiation technique in radiotherapy. During radio-
therapy, healthy cells, including skin cells, are
damaged as well as cancer cells. The severity of
the skin toxicity depends on the received dose"?.
Although modern radiotherapy treatment ma-
chines and advanced radiotherapy treatment tech-
niques are helpful to reduce the dose delivered to
normal tissue surrounding the tumor, the compli-
cation effect on the skin is still an important issue
for any tumor site near skin, such as the breasts,
head and neck. Understanding and accurate deter-
mination of the skin dose may help radiologists to
manage the skin toxicity in radiotherapy.

The International Commission on Radiation Unit
(ICRU)® and International Commission on Radio-
logical Protection (ICRP)4> recommend the skin
dose be measured at a depth of 0.07 mm, which
corresponds to the basal-cell layer. The basal-cell
layer contains stem cells, and it is the critical layer
for carcinogenesis. An extrapolation chamber is
recommended for surface dosimetry, but it is very
expensive and complicated to use.

The optically stimulated luminescent detector
(OSLD) has been widely used for surface dosime-
try because it is small, easy to handle and has high
sensitivity5>. Several reports have discussed the
characteristics of OSLD for medical application,6’ n
especially the measuring dose in the charge-parti-
cle equilibrium region. However, only a few have
reported OSLD for skin dosimetry in radiotherapy.
Zhaung8> et al. evaluated the skin dose by NanoDot
OSLD and concluded that the effective depth of
measurement is 0.8 mm in a 6 MV photon beam.
Fasihah® et al. found that the surface dose is over-
estimated by OSLD as 37.77% for 6 MV and
25.38% for 10 MV. Their results and the relation-
ship of water equivalent dose and surface dose
suggest that surface dose [Hp(0.0) ] and skin dose
[Hp(0.07) ] can be measured by OSLD with multi-
plication of the factor of 0.42 and 0.54, respectively.

Butson'? et al. used three configurations for an
OSLD that provide different effective depths, and
utilized the extrapolation technique to obtain the
percentage dose at the surface and basal cell layer.
According to the method, the dose by OSLD shows
good agreement with dose by Attix chamber (with-
in 1%). However, they used an open OSLD disk
whose practical use on patients’ skin is difficult.

Even though there have been several reports on
skin dosimetry by using OSLD, there is no specific
and correct method for measurement. This study
evaluates the accuracy of nanoDot™ OSLD in skin
dosimetry with different set-up conditions by ex-
perimental measurement and Monte Carlo simula-
tion.

Materials and Methods

1. OSLD system

NanoDot™ OSLD (Nagase-Landauer, JP) con-
sists of an OSL disk held by a plastic ring and en-
cased in 1 cm X1 cm X 0.2 cm light-tight plastic
casing. Aluminum oxide dope carbon (Al2O3:C) is
infused in the OSL disk with a diameter of 5 mm
and a thickness of 0.25 mm. The water equivalent
thickness (WET) of the OSL disk is 0.693 mm.
The physical thickness of the case is 0.53 mm with
a density of 1.03 g/cmg, which means that the
WET of the case cover is 0.55 mm. After irradia-
tion, nanoDot' ™ OSLDs were read using a Micro-
star (Nagase-Landauer, JP) and the readout data
were exported to Microsoft Excel for analysis.

The OSLDs were calibrated using a 6 MV pho-
ton beam from a linear accelerator (Clinac 21EX,
Varian, Palo Alto, US). The output was verified ac-
cording to the IJAEA TRS398 protocol. The calibra-
tions were performed at 10 cm in the water phan-
tom, the distance between the source and detector
was 100 cm and the field size was 10 cm X 10 cm.

2. Dose measurement at the buildup region

The OSLDs were set on the top of the solid
phantom (Fig. 1(a)) and in the hole of a custom-
ized phantom (Fig. 1(b)), and 20 cm of the solid
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Figure 1 The scheme of the experimental arrangement: (a) OSLD is on the top the
solid water phantom and (b) OSLD in the hole of a customized phantom.

water phantom was used for backscatter. The mea-
surements were performed with build-up slab
phantoms with a thickness of 0, 2, 3, 5, 7, 10, 15,
and 20 mm. For each set-up condition, the OSLDs
were irradiated with 100 MU using a 6 MV photon
beam. The field size was set as 10 cm X 10 cm and
the distance between source and OSLD was
100 cm.

3. Monte Carlo calculation

The EGSnrc system code was used for the Mon-
te Carlo calculation. The BEAMnrc user code was
used to model the head of the Clinac 21EX and to
generate the phase space file at 89.5 cm from the

target for a 6 MV photon beam. The unit structure
and materials used in simulation were based on the
specifications provided by Varian Company (pri-
vate communication).

Figure 2 shows the schematic of the geometry
used in BEAMnrc for modelling the LINAC and as-
sociated beam shaping devices. High energy pho-
tons produced by electrons pass through the tar-
get, and the intensity distribution of the photon
beam is flattened by the flattening filter. The flat-
tened high energy photon beam was then passed
through the monitor chamber and mirror, and was
collimated by a jaw and multileaf collimators
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Figure 2 Illustration of the components of Clinac 21EX for Monte Carlo simulation.

(MLC). Particle transport parameters for the sim-
ulation in BEAMnrc were set as follows: ECUT =
0.521 MeV, PCUT=0.010 MeV and ESAVE_GLO-
BEL=0.521 MeV. The uncertainty of the Monte
Carlo simulation is 1.1%. The DOSEXYZnrc user
code was used to calculate a three-dimensional
dose distribution in water from phase-space file
data generated by BEAMnrc. The electron and
photon cutoff energy for the DOSEXYZnrc simula-
tion were set as AE=ECUT=0.521 MeV and AP =
PCUT =0.010 MeV, respectively.

To verify the modeling, Monte Carlo simulated
PDD (PDDyc) for the linac was compared to the
PDD by ionization chamber (PDDjc) and the cal-
culated dose and the voxel size was 0.5 X% 0.5 X
0.5 cm®. On the other hand, the voxel size was set
as 0.5x0.5%0.1 cm® to compare the dose mea-
sured by OSLDs.

Results and Discussion
1. Verification of linac simulation
Figure 3 shows a comparison of the PDDyc
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Figure 3 The PDD curves for 6 MV, 10X 10 cm? fields in water. Solid line represents
the PDDyc and open symbol represents PDDjc.

and the PDDjc. The percentage difference be-
tween PDDuc and the PDDjc is within =1%
where the depth is deeper than 1.4 cm. On the oth-
er hand, the largest difference between the PDDyic
and the PDDjc in the buildup region is 5%. The
relatively larger difference in the buildup region
might result from the high dose gradient. Voxel
size has an effect on the accuracy and statistical
uncertainty of dose distribution in Monte Carlo cal-

) especially in the region with a high dose

culation!!
gradient.

2. Depth dose distribution in the buildup region

Since we set the geometric center of OSLDs cor-
responding to the measured point, the depth of the
measured point is assumed to be —0.35 mm® %,
To obtain the dose at 0 mm, downstream shift was
applied to the dose by OSLD setting in the hole of
the customized phantom (Dosrp hole) and to the
dose by OSLD setting on the top of the solid water
phantom (DosLp top). Figure 4 shows the depth
dose distribution in the buildup region in the solid
water phantom obtained by OSLDs and Monte

Carlo simulation. The error bars represent stan-
dard deviation by the measurement of three ele-
ments. The measured data includes DosLp_hole and
DosLp_hole With and without data shift. The differ-
ence between Dosrp and Dyc is large at the depth
of 0 mm, and it decreases as the depth increases.
After applying the downstream shift, the difference
at 0 mm between the dose in Monte Carlo calcula-
tion (Dmc) and DosLp_hole and Dyc and DosLD_top
is 13.65% and 15.02%, respectively. The difference
between DosLD hole and Dyc is smaller than that
between DosLp_top and Dyc because of the side
scatter (the same condition as in the tissue) ™. Ac-
cording to our results, the ratio of Dyic at 0.07 mm
(skin dose) to DosLp_hole and Dyic at 0.07 mm to
DosLp _top is 1.14 and 1.16, respectively. This means
that the skin dose for a 6 MV photon beam can be
determined using OSLD by setting the geometric
center of OSLD corresponding to the measured
point and the correction factor at 1.14 and 1.16 for
the setup in the hold and on top, respectively.

The dose at the depth of 0 mm is underestimated
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Figure 4 Comparison of depth dose distribution in the buildup region be-

tween measurements and Monte Carlo simulation (hollow circle).

The measurement conditions include: the setup on the top of

phantom corresponding to geometric center (solid diamond) and
effective cencter (hollow circle) of OSLD and the setup in the
hole of the customized phantom corresponding to geometric cen-

ter (solid square) and effective center (hollow square).

Table 1 The percentage difference between
DosLp_nole and DosLp _top in buildup region
for 10 X 10 cm? 6 MV photon.

Depths  Dose Difference between DosLp_nole and DosLp_top
(mm) (%)
0 1.62
2 3.29
3 6.11
5 -0.30
7 0.63
10 -3.39
15 -1.15
20 -1.42

by OSLD because of the electronic disequilibrium

condition, which is caused by the decrease in total

14), in the air-

photon and electron energy fluence
tissue interface. The examination of OSLD in the
buildup region requires the correction factor or a
buildup cap to improve dosimeter performancem.

Table 1 shows the percentage difference be-

tween DosLD_hole and DosLp _top. The fluctuation of
the difference is very large in the buildup region
but it decreases to less than 2% where the depth is
deeper than dmax. Since it is difficult to set the
OSLD embedded in skin, it is suggested to mea-
sure the skin dose by setting OSLD at 0 mm. In
that case, the difference of dose by OSLD at 0 mm
and 0.07 mm average = 2% should be considered.

Conclusion

To evaluate the proper method of using OSLD in
skin dosimetry, we performed two different set-up
measurements and Monte Carlo simulation.
DosLD _hole Showed good agreement with the
DosLp_top Within =2% at a region deeper than
dmax. The skin dose can be determined by OSLD
by multiplication of the factor of 1.14 for DosLD_hole
or 1.16 DosLp_top and setting up the geometric cen-
ter corresponding to the measured point.
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