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Readiness for providing end-of-life care at a residential facility for the elderly with life support services

—seen from interviews with chief care managers and care managers—
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This study conducted a semi-structured interview with 6 chief care managers and care managers
in charge of care in a residential facility for the elderly with life support services (facility), which is
organized as a part of the community-based integrated care systems, and aimed to understand the
readiness for providing end-of-life care services. Data were qualitatively analyzed, and it was found that
participants understood «the expectations of the residents of the facility», and had «ideas toward the end-
of-life care» hoping the facility to work as a place for the residents to live till the end of life. However,
they experienced «educational difficulty to improve the skills of the long-term care staff necessary for
end-of-life care», «unclear organizational philosophy and policy», «inadequate provisions for long-term
care services», «a lack of development of cooperation to make use of the function of the facility as a
residence», and «conflict due to the unclear organizational philosophy and policy». These suggest that
the readiness has not been fully attained. In particular, the uncertainty of organizational policy and the
difficulty in providing education for long-term care staff were major concerns. It is necessary for nursing
staff in the community to collaborate with chief care managers and care managers in charge of care in
facilities, which are not required to place nurses, to support people in the community.

-7 R ¥—EAfEERERNTEE, FIRY, EMEE AMEETE r7vAY v —
facility for the elderly with life support services, end-of-life care , readiness , chief care
managers, care managers
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Participation of people with mental health problems
in local mental health welfare councils as council members

— An interview with council members with mental health problems—

MA  HEHE
Mayumi MATSUMOTO

H AR 3R
Japan Health Care College
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An interview was conducted involving 20 members of Local Mental Health Welfare Councils who
have mental health problems to examine the possibility of their direct involvement in the planning and
management of administrative systems and policies. The council members with mental health problems
described the status of people with mental disorders and associated problems, and provided perspectives
that have been overlooked by administrative workers and specialists. A two-dimensional analysis
was conducted involving the following two factors: whether the council members with mental health
problems were involved in mental health-related activities and their relationships, or no relationships,
with administrative workers, and the results were classified into four categories. Council members with
mental health problems who were involved in mental health-related activities and had relationships
with administrative workers (favorable relationship-type) had the ability to propose policies, and
administrative workers' expectations of them were high. To reflect the opinions of the users of mental
health-related services in the planning and management of policies, it is important that the members
maintain the connection between the groups' associations and in the work place. And it is also important
that administrative bodies and specialists provide those council members with support to help maintain
their interactions smoothly in many different settings, and respect their opinions in conferences held by
administrative bodies.

X7 R HMCEEDOD D A4, FMEEYHEZEOSM, R e RS
People with Mental Health Problems, Participation of Council Members with Mental
Health Problems, Local Mental Health Welfare Council
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5. TONOPFNRINFETHREE TN
S BRI BEoTEL ML EDD

URHEBRBH CTHBEISEEODLP Y O 458

RN THY, MEZE MY RIFTE 45
HZHERLETHR—7 —0Mbh ZHFEL T
L. Fl, ATERREE 0L Tk EN 5T
BY, H<hHOBBRIHSEL TV EER, B
HOBSTH BT S 5151 BIfR 2%
B, T2E 2, THFEFEER T ET 0y o
7 NeAED G DATBHE D ISR T 5005 ] &M%
Ll bD N e G &M E D LATBEL S H 5 &
T BHI258 -7z AT BB 25 4
FUAD S FIF AL L7256 bd o7z

(el &, ATBORBIICAT < TR AR IF]
TOO%R2N T, FTNLEFZH ) —REH
DAY > THZDLBETT AR, IV H v
NI =27 5TV PHEDDOLRDY 5TV O
MIZIEBHo72AT, 522 FETRTVBALL
BoTFd., 22HKEI, WERYEFEES-
TWH)DREHTL xHR. ZOEMDBIBVT
CHRVWTLEIL, ZAVF=3ErhneE
WET. | LHILYMFEREDVES LA, K
WREIENAERIT L DE RS2 MR T,
TEHNZ L OO %) QEETH Y, [Hik
ROMEFOFZRDOHF THRET 5 DIFMHYUKE
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T, Ao TWwWZdsL3 I H Y720 T
T BENTETHLDETIERVTT. HE
7 FHEN D B EEARAENTT. [LiEo
TMHBEBEREDRBY, ML 0o%2Y, F72,
ITBHINSZE L OO L) $H B I L TRLLT
RETE, HAHLPMLELINTWEILE
EEKTE, TNOHOMBRELTHHAFZHOT
PRELR T RDLEZOLNS.

2) HERRREFR

CZICHYE TS ], Q, TiENFEHOBA,
SHIBDOBN IR R DI RS 2 HHRR TS
WTATo T 5., RIS L2 L
MNEEIND Z L TERKEM, YFEHZHL
LCiREZRTIE2HMEX IR TVS.
ZNZIRTT SREFET, R LiE, BHEEH
KORXs v 7% LTBY, BFEZFOFZHE
END D720, BEZEORFEL LTORED
HH)ZENTEL, LAaL, TEHLEED S
NEFEFIND WP, L, fTEHEM
O DRARE Y BE L EHIIEE ) L7z
AR oTBY, XIGHETEX 2R PHE
ns.

3) BFREALER

G, I, K, NIZSHEHHEHRITBIHLHE L
DOV PV WFIZHHINIANTZHLTH
B, 4%0%mO— NiL, TEHEEICE > TidY
FHEOZMWIIHHTH Y, b EORHI
B oI LR, BEAFKICHTE L T
WOIIATBHREBIN S L 2 1T 5 U475 Ll
RABWVEENPLENLTH S LIBRRT W,
T/, FRZOYTHHRBZOBLIN S DT
LT RBLHZITIED LN TRV L AFE
HahTwiz, ZoMoLHERHITSEIIR
RHEAMET, AHEKL TV ITBHER &
DO %HDIIFIEFICE D 2 EFH O ) L)
B, WEIEDEDVD Do 2AENR TV DR
R, MHEZIEI IO W TXIGBI 2SNk, i
OB HH FR L HEEDTI T, RS TIRES
LY DOHDBZLEDRREET HMENDDH -

72 ATBARLE D SRS I OFE 3 H - 72
BT 2 L3 TE DD, Wio TidwiFiw
EREURTWALDBIZE o TS & v R
PSR T, RETIERVWHTHE LT
BT AiAbNiz. Thb 4 BISFE B AT
BHHLE L DO L) BV TR, Z L
#R), AMZRULBETVPRZT SN
4) {TEHERIRFIR

PIIYHFFRORE L RABD, FKika®
BELTORBRL L, ITBHHYHE LIiZf X
METHDTAERICH LS. LarL, FHERof
KEBWoZ L, FEPELSRD, BHHFOEZ
B ol tiioTwad, RHEEMAED K
PO T VD Z &Rk 1 F7 FIRAHE L
Iz, BHEELLOBREZREL VWL L
PHERRTE T, HEERZZL TV LEEERD
12w ATERER A & DIRIED S 7280, 4T
HREZMB L TWDH, fTBHHSE SHPEE
ZRIP L v F FRFIASRGE L7z 2 LAY S
nr.

V. #E

AR CTIEYFE R BIMTBERB ORI - BORD
NG I G BRI O W TGN A 7
OMFEZRFENOE SN FAZFE/L 2. Th
FTELDOA8 AT T =20, YHEHFFRLHT
IBFERT 2T 2 R LRI E N 7S5
BHRRHZLTEY, HMMIEEDH D N2DB]
RHEIZOWTE KL, FTBEYH R E M)
[ODPHRWHEERML Tz T4, flidiz R
2L, RENOERNGBMOLEHDFER
ERICEVWERTORREZL /6L T L
L, FBIED )OI LeEL Yy, 72, X
DNESLRTVWRELTELET P LR D7
51T, BHEEFEPYEENERRLITE T 553
TR BU ML 0D %050 R, fTBHHNH
DO OFMICL NV YFZREHE L TOSRM
DYBRIEE DNFIE DA L B HHEIAA SN
7z.



INSH&4HL 7R R 5I1E, BHEEF L -
ITBARYSE L DD L) DRIz D &, M D720,
T72, ATBHEBEOHE - BERZ LD BWHDIZT 5
reOMBFEREMPMEGEE D, BANRIRES
L, frBAHYSE S BFERROESIFEHE
% [BARREGFAY ], AR BARDY R CTHATEHEY
FEDOLRNNNZLLFENZIEIRL EN 2 [
IR AR R A |, Mt - AT 3RC D
BRINHZLL, BWEXNOSEEKH; RIS
% [BARRAZER ], A E DDA 5N,
RORFEMEZ RIS WDPITBHISE RN H13H T
[ZE3ND [ATBORBIBAIAL | DFs /Ailsh7z.

Dk, RHRDPHIEHFZRBPMPREDO%R
BOERD, MMEONRL L THRREOBHZR
7L, F72, ATBAHYE D S OUF BN ZIE A H Y,
B BRI RN B35, UFBERRDBOR
RETENERLRLT VI EITREINI ST,
BHZFRRI T OB TOLHF L:DD%H)
DMERFSIL, T, ATERRB O S E i T Y
HEDFE R T VI ZRI, HFHEOERE
EH 5L TH-EAFHBEMOSE 2 G L7
BORALSE - EEDFEBITE W R RIS e
EERA. ) LIBEMERZHDVITINEE RS
&, ATBEHYE - HPIROICE L 2HDRENT
Lrb, GiRIE TEEHNE - HPRS O FEE
05 ZEHLEL DN L.

E

EN A S QN o e s AV Y
FE OFHER L HERB OB O S EH T L
EWF 5. AREFZEIEFB2T7 ~ 294 A 2RI g
FEME (C) (GREZK539440001) 2 X A HWFFERK
RO—ETH 5. Tz, RWFZEO—FIEIbEE
Mol a2 2y BT ZE R4 (20184E11H) 12T
FEE L.

b= 3
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3. HEEHWRH

Photochemistry of Hydroxycyclohexadienyl Radicals:

3. Benzoic Acids

s #
Takashi SUMIYOSHI

H AR B K - PR 2 i 2 R R R i o R
Department of Radiological Technology, Faculty of Health Sciences, Japan Health Care College

=
KBBEPICBNTEHERFRE OMEORX M F VERZEFMB LU ZNLDOBEA A VY B0OHT I ANV E
DL THEE L2 FadF o v 7 und I I IVOREFERISA, WVAT I+ YA - L —
=759 327+ M) VARG DLELHEICL VRSN, BRI X 25, $XCT
D RFEF T I 7UAFHIINTIANIIBTHE SN R0 o7z. BHEE OB ERE 54 0
FEERN S FELE R RO R LY, BYFWRIMEOERIE (COOH) e FuFxyyrunFHfyzo)
FIANPEDAFF YT IHNVEREZIHFIL TD Z &R RB I NI,

Photochemical reactions of hydroxycyclohexadienyl radicals of benzoic acid and 9 methoxylated
benzoic acids and benzoates produced by the reaction with OH radicals have been studied in aqueous
solutions using the combined pulse radiolysis-laser flash photolysis technique. Upon photolysis of
hydroxycyclohexadienyl radicals under investigation any chemical reaction has not been observed. It is
strongly suggested that the electron withdrawing substituent (-COOH) suppresses the photochemical
cation radical production from the hydroxycyclohexadienyl radicals based on the results of semi-empirical
molecular orbital calculations of the charge distribution on ring carbons.

F—7— K EEMEFHEONALYE:, e FOF Ly 20 I I oI VAN, REAFE REFEA
* v
Photochemistry of short lived transients, Hydroxycyclohexadienyl radical, Benzoic acid,
Benzoate
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1. ¥8

KEILZ Y AN (OH) IZVBiL xH 55
RKEFAIETHY, KOBIBRIGN LY AT
LEBEREREOOEDTH A, HEFELEWIC
L CIEEFBERKETIEIMETIIRL, x>
X UBANOREFH MBI ELRISTHY, 1FTHE
AL 2 LSS N T A (Dorfman and
Adams, 1973; Buxton et al, 1988). OHZ ¥ v
OB E R BRSO OHfH Nk (e FaF
DI ruUnFHIINT VAN BEGTER
ISR DOWTIE, otk KO RRE R Y
AGVF)YV A, B AE VI (ESR), w5
fkra< b5 74— (HPLC) &% iz
Yot e EOF % VTS L DA THh N T
&7z (Albarran, et al, 2016). FRILHIAS W6
%, i1t (Lindsay Smith and Norman, 1963;
O'Nelll et al, 1975; Walling and Johnson, 1975;
Eberhardt, 1977) BX U431t (Lindsay Smith
and Norman, 1963; Eberhardt, 1977) #'t K 1
FUUIUNFHIIoNTIHINVDOELRKIET
bHb. F7z, Fe' R EOBALHIOFAE T T, A
MK BAL W ih B~ L ERIL SN 5 (Lindsay
Smith and Norman, 1963; Walling and Johnson,
1975; Eberhardt, 1975; Kunai et al, 1986). —
Ji, TRV CLEMR A ELZ X 2 K RS2
XOhFF IV AN EAERT S (Walling and
Johnson, 1975; Kunai et al, 1986; Eberhardt, 1977;
Steenken and Raghavan, 1979; Raghavan and
Steenken, 1980).

HEBACEYN, BN - B3 - Rt s+
e EMDOAL I E 2 BT 5720 DNk E LTIA
CHHERTVE., RyEBrOELFEEDODE
DTHILREEFRE, EaDBEH], Mt OBE e
#I, AbkEdn, FEZEICHHINGIED, AT
BRE L THHEHTHS (KAREHIME, 1994). &
P Z BERIHEDTIEAET S N5,
TR RRGNC X 2 L322 L2 7E ST Y, OH
FIHINEDRINTT =) = IWVHALE W DLERA
FERTHSHZEHREN TS (Anderson

et al, 1987; Maskos et al, 1990; Swobada and
Solar, 1999; Gaisberger and Solar, 2001). X b
TERBEBIIpH <312B) AR T, OH
7T NN DBREFZNDONIALE N HAF L THF A
VIIANRT ) F VNG IHNHPERT LI
DS SN TS (ONeill et al, 1977a; Steenken
and O'Neill, 1977).

AL E W % & & T BRI OBRBE~ ORI
WX BRI E L TRU B E R L7200 7 ¥ AV
2 X BRAL TR SIS DI GEDS T F > b A — )V T
KA, WE 7570V, REZETEDSNTY
% CUNIBIEIE, 2003; Kurucz et al, 2002). BEHLOD
ORI X 5 0 fRLER L, FE 20 Pl 371G A
DERMZFEEDVEETH Y, BB WTRM
Wi L CORBAETELI LD, 7)) —vi7H
LADPHIFFTE 2.

Ji I+ D OH A HIA D FEECIREED SO BY
LTiE, 3 CIZl 78 ) FE 2 TR ST
Wh L2L%ads, EORGEERED FSIZDW
TOMEBNIMOTHROLNTEY, KI)—ZXD
BEH (fE3, 2017 : {5, 2018) DA TH 5. Z
NODOIIFETIE, A P VEHRANDEUHBIUR
MEVEIRT 2 ) —VEHEOH 7 ¥ A VO RUGTH:
WA Fads i 7undI v Yo
TALF D RIS SN, 67 —F Ik
HFF T TIANRT ) FINTIANDERT
B ZENHIHNITEN, JEHEN X 5 50 DRt
RDWI ST o7z RGN OGRS 2 #
A DO E W AGEI2BWTE, ik
IR T IR s R 5 i OH AT A
DIALFBIS % Z G L 7= OB DT s e &
b, L723oC, HHEBALEWO OHM M
FALZE BB X 2 USROG, BRI 4
B DBRFNIBUT BRI %553 TS DI 5
THIEDFREINS.

ARWFFETIE, A MFVERLZBERE VT,
BT IEBIOEA G HOEREEHT S
Y& O OH M IMAD b F RS %z, BRYES K UNE
FEVEARBHHICBN TSIV AT IF) Y A—L —



W=7 927+ b)Y AMEREZ VTN
720 E61, PEREBRN S T LR E VTR 2
YBRFEOBMBEILE DA ZFAL, EHILOMH
LB LONLED USRS 2 55 B Bal L
7.

I. RAZE
1. HBORES

Benzoic acid (BA) , 2-methoxybenzoic
acid (2-MBA) , 3-methoxybenzoic acid (3-
MBA) , 4-methoxybenzoic acid (4-MBA) ,2,
3-dimethoxybenzoic acid (2,3-DMBA) ,2,4-
dimethoxybenzoic acid (2,4-DMBA),
2,5-dimethoxybenzoic acid (2,5-DMBA),
2,6-dimethoxybenzoic acid (2,6-DMBA),
3,4-dimethoxybenzoic acid (3,4-DMBA),
35-dimethoxybenzoic acid (35-DMBA) & H15%
FMEPOATLEZOFEMALA (FEEEIT-99%).
Benzene, benzophenone, naphthalene, KSCN i
TROFER M ZEZDOF T2, =l (99.995%)
TNTYHRILT « 7F—F =0, kil
fbgE# (NO) FHEFTEIrOAFT L %
BAMRE LU X M Y ERZBHFRIHO 1mM (M
= mol dm”) % ZFARKIZES L7zb oI
WMz pH 31-35L L72db?», BXUpH 95
(RIERF D LAREERAER) EL72b D%
MEATEEIL (1x1x4cem) AR, FESHER]
WZN,OH A% ffl ([N,O] =26 mM) €705,
F7URYET ) — AL ANV T TER L. REE
21X pH 31-35TidlT L A EfAREEL TW 2R WIREE,
pH 95TIHI LA LRBEL 72IRETH 5. WIUHE
EB IV —F =R OME BN O TR (f:
T, 2017) \ZRCaR L7z

2. KEEECEBRTE

OHIZ VANDRIGTHERTAL N EF T 71
ANFY VTN TV ANVORALE S % BT 5
7202, BT - L= —Z ERGEEE L 72
IWVAG YA Y AEBREL =TTy a7+
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) ¥ AZE Z A S DB RS ERGS AT
2DFHNIOWTIEEEHR (Sumiyoshi et al, 1993;
Wu et al, 1997) ZRgaR L7z, Wegh#pikie U<t
MR LAEF5ER D45 MeV S/N > FEFHIE
Ings (9L A 10-50 ns, =ZEER), Sthhk
JHELTEEL—%— (337 nm, 7YV AIE: 6ns;
YKN-900, F30) ZH 7z BEHRIIEBRA S
EIZHZRD, BT OV 20N E1X70-90 Gy,
L —H =70V 2656 EE131.2-20 m] O#HiPHTH -
72, FEBITRTRR (15621C) Tiro7

3. SFHEEER

NV B VBRRFE EOEM AT HEF W
FIVEE#IL (-COOH) gL 81t G-k i
# (-OCH3) O LM BEORELXHLNIIT L7
W, BREFEBBIO A NV ERZ ERBEOBR
e L BT B B & R BRI 0 ELE RIS XD
AP L72 BHRICIE, o FEtsEEy 7 by a7
Winmostar ver. 6020 (7T X7 YT 4) Hw,
LR BRI 2 T BEEE 7 1 25 5 MOPAC2016 ver.
17.068 (Stewart, 2017) Z&tH =¥ & LTHE
L7z NIV =7 VIZIZPM7 (Stewart, 2013)
ZfEHL, COSMO#: (Klamt and Schiitirmann,
1993) 12X 0 KIE R HC DM i LR I S B AT %
fEz Ko7z,

M. HREEE
1. X X IBEBRTEEROHMMEDSKE
AY4FIE

Z AR O OH A IA D 5 W # R PEIE 3 T
FELLHRLNT WS, FRPEEWR T Cl L
TWARWEREFEBICOHMMLAZd o (BA-
OH), /K CTILFRE L 724 B&FMRIZOH
BmL7zbo (BA (-H) -OH) 2°FEIZAE
%9 %. pH 300 KERH T, BA-OHIX, W
AR K P F (A =347 nm, & =3,600=500
M'em™ (Wander et al, 1968), 1,.=350 nm, &
=3800 ( *£20%) M'cm™ (Simic and Hoffman,
1972), KT, BA (-H) -OHIZ,
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2 2a=330nm, & =3,600+500 M cm™ (Wander
et al, 1968), pH 90-130D KiEH T TIE, A
=330 nm, &= 3,800 (£20%) M"' cm” (Simic
and Hoffman, 1972) &#E 3N Twb. NOfE
btk EH P COHO GAEIZ0057 umol [T
D, OHZ YAV (Gfi058umol J') D051
A% L (Dorfman and Adams, 1973), HAS &
AT 5. HEIEROSGHILA RS FVidpH 1
IZBWT, A = 352 nm, ¢ = 3700 = 500 M
cm” (Wander at al, 1968), 2 ... = 350 nm, ¢
<4,200 M cm™ (Simic and Hoffman, 1972) & ¥t
HINTEY, OHA A L HA A oSG I A
RY MVZHRD THREDSHIL TV B 2 EA5hh
. AMFVERZEERIZBWTH OH ks
HAIMERDIERINA RS PV OF P TR SN
%. L72h3o T, BllSNIEIIRARY PV o#)
90%2sOHAM KD DEE 2 b,

LIEN,OfIHIL 721x10° M 3-MBA KiEH D
BT OV Z B L ps R DI AR Y IV %R
LTw5. pH 33Ti3370 nm, pH 95TiE325 nm
WCRIRK 238 5. BADOKSRE»LOFHET, €
nZh, 3-MBA-OHB & U3-MBA (-H) -OH
k& IRIETE 5. M21335-DMBA ®pH 33
BEUPH 95THIM L 7zOH kD A7 T+ v
ZRLTWh, 1 & U MK T8l
SNTWRI N > BIEHESAE I 0 b DIZHE~B0
—60 nmL v F¥ 7 bLTHED, FAKIS, Zhth
35-DMBA & & DO il L 728 4 + > o OHAS ik
Ehilg3hs.

& VISR ME v i T S 72 OH A R,
# 2\21dpH 95 THIMN S N7z OHAF Ik D A~ o
VOB R & &5 FIOtRE R L7 o)
FUICARENE, WU KM R BT I EIREEE
WD ENZN DB FL DI EARBARD D
722D, OHT VST b e e & g
LC, WEIEEMRADEEOWIGEZ/METR
OHEM L7z RUUIT VANV EA > 05k
75— OHRE (Steenken et al, 1977) d/RL
7z, pH fEIZBIT 5T T HIVIlEA + > DAL

0.2

0 |
300 400 500

A/nm
1 BRI ZXBBE 1 usBOFHIBIRZ <7 ~ L,

N,O82F01 1 m M 3-MBA KA.
(O) pH 3.3, (@) pH95.

0.2

AO.D.

0.1

0
300 400 500

Alnm
2 BFIFINIVBHE 2 usBORRINZ T KL,

N,O&2F1 1 m M 3,5-DMBA 7K& .
(O) pH 3.3, (@) pH95.

DGEIF26-DMBA Z B W T2 D In S & H3H
HEINTEY (ONeill et al, 1977b), AFFEICE
WTHIARIIBI SN o7z R2OT7 51
pH 7-8THE SN TV L HEHOfE (O'Neill et al,
1977b) & KB (£10 %) DFPATHIEL T 5.

31326-DMBA ® pH 34 THEIH S 72N A
N7 MVOREBZEALZRL T 5. BT OV A
AR ICENI SN 72345 nm /N> FORREEE490



1 BRMKBIRICHITE X X IEBRELEEFROH
FIESB S VT T HIVEMEA T > DEBARIRIUE
B (A BLURFRAFRE ()

OH adduct Radical zwitterion”

Substrate A/ nm &/ Mlem™ A,/ nm ¢/ Mem®

2-MBA 330 2690 < 300

420 2970

3-MBA 370 3550 < 300
420 2970
4-MBA <320 2340 290 11500

380 400-700 1490 (440 nm)

2,3-DMBA 350 2550 290 7750
390 1800

24-DMBA 340 2580 < 280
500 3700

2,5-DMBA 350 2360
2,6-DMBA 345 3010 < 260

480 3000
34-DMBA 395 2790 300 7200
400 1900
3,5-DMBA 395 5070 280 9500
480 2600

a) Steenken et al, 1977.

=2 pHOLDKARICH TS 4 M VERLTEEER
174 > OH R IEDBRIRIVER (A ma) BE
UDFIRIAFRE (e)

OH adduct
Substrate dowe/ M &/ Mlem™ pH
2-MBA 325 3580 95
330 2900 7-8"
3-MBA 330 4400 95
350 4270 7-8Y
4-MBA 360 2790 95
370 3410 7-8"
23-DMBA 320 3740 95
320 3400 7-8"
24-DMBA 345 3960 95
350 4090 7-8"
25-DMBA 325 4400 95
2,6-DMBA 345 4010 95
350 4320 7-8"
34-DMBA <310 4080 95
370" -
310 3390 7-8Y
370" 3100
35-DMBA 325 4230 95
370 3530
340" 4030 7-8Y
390 5500

a) pH 7-8® 7 — % (O’ Neill et al, 1977b). b) Shoulder.
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AQ.D.

0 ] I
300 400 500
Alnm

M3 BT/ ZEEEOHBNZ N ML N0
#3801 1 m M 2, 6-DMBAK;E%& (pH 3.4).
BB511%  (@)0.6us, (O)1.6us, (H)2.6us,

(C))3.6us, (a)5.6us.
AR :(A)345 nm B L ' (B)490 nmiZ & F
2 RS E DR 2L,

nm/N Y FASEER L TWAb, 370 nm (21T EEN N

HEAET 5. 1 AXZ345 nm GEf#EERI26-DMBA

@ OHAIIAE) 38 X 0490 nm (5 HIVititk A +>)

BT B DR ZE L Z R L Tnb. TV

WA A% (1) UTREN DL LHIZ, OHAH

KA 7a b A IE F U K 2 8T

THEHESINTWS (ONeill et al, 1977b).

COCH COOH COOH
HyCO OCH; ,+  HiCO OCH; H3C0 OCH;
OH gz H 0
H H
pKaczl -H*

Coor

@ (1)

NLO fgflH PRI OGS TiE, (2) HUTky
KB TD0H T Y MRS (R = 91x10
M™ s”, Janata and Schuler, 1982), OHF ¥ % )V
DOGAEA058 umol J'E N0 & MR e\ D 2
51272 % (Dorfman and Adams, 1973).

ky
€, TN:O+H,0 — N,+OH+OH (2)

LaL, BiEE iz (2) A& (3) Kook
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YEDRIBDHEET DA, OH 7 YV ANDGED
AT HZENTFRINS.

k,
et — T (3)

ZZT, b =91x10° M s, Ry = 23%x10° M
s' (Buxton et al, 1988), [N,O] = 26x107 M,
pH = 335, (2) Xotss (3) XoRIG
LDLRI0REEL LT LR D, ZOFG (OH)
3058 pmol J'A*5055 umol JHUIRAL, E56I1C
ZHZEHHO¥EMG %2 ERE T 5L, pH=3I2BF
% OH A NHED TGN AR 7 BV A~DZEE-H90 %
586 WA T HZLERL T 5.

pk, (at 25C) Ofiid, BA, 2-MBA, 3-MBA,
4-MBAIZDWTiEN L, 4204, 408, 4.10, 459
(Haynes, 2016) THY, F7-% 80 pHDFEH]
fiE1Z32, 34, 33, 35THAHIENH (4) FAUTLD
fRHERE (o) ATROLNS.

o=1/ (1+10°%H) (4)

fEBERE X, BA, 2-MBA, 3-MBA, 4-MBAIZ
DWTENZE, 009, 017, 013, 007 HH SN 5.
BA-OH ¥ & @ pk, 1344 (Simic and Hoffman,
1972) £ BAIZHANR02KEL LB EHEEINTED,
FRORMEET 5L, fEEEEIZBA, 2-MBA,
3-MBA, 4-MBA [Z2DWTZENZ1, 006, 0.12, 0.09,
0052 EHIMKL 5. INHLOMEREY, AT
B2 B FROL IR OIS ORI, M
PR (pH=3) Tid90% LL EidIEfMEED D
LEZON5, M1BIOK2OHIILARS bV
D pHIZ X BB E VI I N Z HF L T 5.

2. X MEIEBREBERONLE
4133-MBA-OH ¥ IR D S o e % /-
LTW5. L—H =)L 2 BEFI WG EE D]
ZABIIZEELIGIC X B A28 2[5 53 E 22 5 T
%. pH 33I2B1F ZIEMHEERL (A) BL U pH 95(B)

X 4

0.2
a 01}
o]
<
- R —
0 -
w 1 | | ]
I I 1 I
electron  laser pulse
|-  pulse ¢ -
FOIA D
. 01 [ -
a
@]
<]
r 6
0 -
M 1 1 1 1
0 4 8

t/us

N,O #2011 mM 3-MBA KA D EFIRBE &
SUBFR+L — ¥ —FREBHICH T BRHEE
DOrEEZE. (A)pH 3.3, £AlIEE370 nm, (B)
pH 9.5, ERAIERES330 nm. (——) T FHREBST,
(=) EFHR+ L —H —HBEL.

0.1F lml A -

AO.D.

0.04

AQ.D.

t/us

N,O£3%11 mM 2,6-DMBA ;&% (pH 3.4) D
EFERBRE S JVEFRE+L -V —F KRB
HIFI2MAEDREEEIL. BAlER: (A) 345
nm, (B) 500 nm. (——) EFFRE, (—)
EFIR+ L — Y — B84



IZBUT BMEER ORERIL, B 5 0RO
ADOYG A LR UWRGE ORI Z L Z /R L THY,
TALFE BB & 2 BRALFERE D7) —F % 8L
BT LI TE LD o7z M51326-DMBA D pH 34
2B DR R TH B, SCIRhiEE I I R
O OHAIME (A) BTV HLEEAF> (B)
DEIEA B 52 W EEZRLTWA. Ak
12, W23 XTORE O OH AR Db
BWC, OHWNIMAD 7 ) —FRF V7 ViliPEA 4
Y OERBIZBIN SN2 D57z,

i T, A MFIEBBEANTE O (B,
2017) X MFVEBRT 2 — NV (EE, 2018)
O OH A IR D S BB A FE S, K7 —
FLZIEI DT F IV AINVDER (550 %
T/ FVINTIHINVOER (6X) HENENE
M.

OCH; OCH;

OH
hv _

H — + OH

HyCO OCHs HyCO OCHs (5)
OH o
jo 2
hv

H @ — + OH + H'

H4CO OCHj H4CO OCH, (6)

F72, INHOLFEION & AT 5 G
& A MFVIEPLORFEIEHRETHL L
VLI ENTz. Lo TlE, B S
Po@EE (-OCH;, -OH) OAZHT 5N
Y ¥ VHEARO O AR TED,
¢ 3 1,35-trimethoxybenzene (1,35-TMB)
&3, 5-dimethoxyphenol (35-DMP) ® ;& (3,
D cation’ P breach £ P phenowyt radical’’ P pleach ¥ T 1L AL
078£10TH Y OH HENL D\ BIRVED A S
72. MOPACHIEORRIL, EIRIEDT IV | -3
TR L -T2, 4, 6 DB IR FE L OAEM
ENREL B ER/RLTEY, TRIZKDHFF
VI IVANDEEDERN ot b i s &
X ER O E LA & D35-DMBA, 135-TMB
B L U35-DMP D B ji& 3 O 75 4w % FE % MOPAC
THHEL T L=/ R 2R L Tw5, BTtE
PEDEIRIED R E AT LR XV FFERITHA,
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35-DMBA D3z ji¢ 3 O FU A B 1260-80% F4 B2
Thb FALESEFAMNFVEDTHEHR SN
BA L 2B X 72 BA DB K ZEDEMBEDRT
HiE R TH 5. 24-DMBA L26-DMBA Tl335-
DMBAIZHE L TR E A TEM BB S T
WA H135-TMB B & U83,5-DMP & b 13/ X fili
o TWA. TNHDORRIE, ANVAFIIVEED
ANETIEDF IV = STEIAEIC L BRI FEDOE
BATEEOWIMZIHIL THDHIEZRIBL TV
5.

3  EEBRWHFEEE (MOPAC) (C&WBSN

3,5-DMBA ,1,3,5-trimethoxybenzene (1,3,5-TVB)
£ 03 5-dimethoxyphenol (3,5-DMP) DIRx3E

B
35-DMBA 1,35-TMB 35-DMP
— OCHy OH
Position H300©00H3 H300’©\OCH3H3CO’©\OCH3
1 -0.013 0.375 0.421
2 -0.286 -0.489 -0.500
3 0.305 0.374 0.382
4 -0.404 -0.490 -0.510
5 0.307 0.374 0.376
6 -0.295 -0.490 -0.468
@ (bleach) 0 0.18 0.16

x4 FEBRHHSFHEZE (MOPAC) (CLWESH
EREERBLUX X ORBEFROIRKED

BA 2-MBA | 3-MBA | 4-MBA
000H | oo oo COOH
6 2 OCHs;
J - C OCH;

Position OCH,
1 -0.173 -0.295 -0.095 -0.262
2 -0.074 0.317 -0.196 0.013
3 -0.185 -0.325 0.226 -0.338
4 -0.094 -0.023 -0.244 0.316
5 -0.182 -0.257 -0.103 -0.305
6 -0.081 -0.017 -0.162 -0.001

26-DMBA # & U24,6-trimethoxybenzoic acid
DY, TV HIVENEA F ¥ OERRED L VDI,
IV F VVIEDTARBEFE O B VB
ER—FH R, DOV KRF L IVIEOE
TG VEDGEL T2 o TR B B TH A EFHINT
W% (Steenken et al, 1977). ZREME, 7=V—
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R5 FEBRHHSFHEZE (MOPAC) ICLNBESNAEI X MV REBFRORREDERRE

2,3-DMBA 24-DMBA 25-DMBA 26-DMBA 34-DMBA
COOH COOH
COOH COOH COOH
1 oCH, OCH;
6 2 OCH3 cho OCHg
5 FocH, HyCO OCH,
Position 4 OCHs OCHj
1 -0.233 -0.374 -0.226 -0.405 -0.188
2 0.218 0.389 0.256 0.371 -0.161
3 0.101 -0.480 -0.255 -0.394 0.111
4 -0.194 0.374 -0.155 0.038 0.218
5 -0.172 -0.365 0.150 -0.393 -0.285
6 -0.103 0.051 -0.137 0.369 -0.052

Vo, 71/ —=VDAFANERT VT xVidehtih,
93 eV, 822 eV, 849 eV (Haynes, 2016) T,
BIWRG ESREG L7206, T4 VAR E
W Wz e PEns, LeLad s, OHA
ROBEFMEOSIZ L 55 Y A NVTTEA F+ > DA
(150 2EETVBEMAT TS, OHMIMEDNE
I X BT ) —F & T T HNVIHEA F DR
BN SN o722 n D, N TIZOH Ot
B W F A2 IV AN DRI SHRNIED
SN o7z,

OH 5 VNI R YLV BOE DRI 5
MEPRET S22, KFe(CN)Z & DEEILH] %
Hwte i randy g Iy
SN T BT =) —VEERT A (Steenken
and Raghavan, 1979; Raghavan and Steenken,
1980) & HWTC, 3~ B LU4-MBAD y # I 5
WX B AW 5 ASHPLC % W CAThhiTw
% (Gaisberger and Solar, 2001). 3-MBA O¥&
X, 2,4, 600ORFIZENENEOHT Y ANVD
29% (£&187%) »3MHmL, A b FEAvE#L 72
C3Dipso ik F#IZIF10% M 5. 4-MBA D6
&, 3-BIUS-IIHHLETES %, CADipsojx
FIUE17 %, ZLTHNRF I NVEDSEHL 72C1
Dipso iRFIZLS BIML T D L L T 2.
NS DL AT OFERIIFADBRKFE EOHE
T AT 2 L TV 525, B EELIED
ipsofil (X MFVE#RFE) 1210% L EOOHT Y
ANVDPIMLTWBEZ &L, OHT VAN A MF

VIEDERFIAML TB I REEZ RIZ L T 5.

V. £&8
REBRMBBIOOHD A b EZ BHRE
OHTZ I HNEDISTHERTAIERFT T 7aAN
FHILNTIANEEE L7208, BB
L OIEMREER O 4T OHAMIMKIZB VT, St
LROSIE S o 7z, PHRERIY 43 T-BE =
(MOPAC) 12X D BRikF LB EREZ KD,
(LSS S SN TWD A M VRN LV
RAPFVERT 2 ) — VIR L7, R
DA F ALET VY VASENZ LA T, &
WRF VVEORBE SIS TANF TV EDT IV
I =TS & 2 Bk 3K O B R EE OB
PR OND720, HALFARIEAFHRE SN
ENFRERIBEINTZ. ITNHOMERIE, ZEER
FOOH 7 ¥ WA X B BOBIC BT, B
FHIBUBDOMRAEIZHF G LW L2 RL TV 5.

A

AbiEE R AR AR B A ZERHE L RRAR 12 51T
HIFFED—ErE L TARMITEDBATICI I S AR
AEWRK Bl Fy=yr () [EEHLET.
o 0y )P AIPU iR k3 N A AV AV ALY
Bl EPNC MRS L L VARAVI SNV E Ty St
WENFEE O HEAY, el — M E I EH L
9. ARBFZED—FRIE T 304F BE H AR FEA A4
MBI XD FEREE N7z,
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X
Variation analysis of outdoor radon-222 concentration in

the Vicinity of Sakurajima

BEIT AR
Kenta HIGUCHI

H AR 3R
Japan Health Care College

C:3=

5 R VM A S O 2R B TRA B2 5.2 5 2 L, SEEIF T CHEIC R > Tw b, AR
22 CTIE, T FYORMARD S B 3.82H ®Rn22212% H L, BAMNI BT 5 4 EMOME T — % % Hw
TXOZH (H, i, ) ZHmat i Lz,

JEIRBIREKRTOREID T N iklE% Alpha GUARDS FYE=# ML, 1MEOMEREE= ¥
)y TR ANMATo 7z BT N VIREORBES R T L2E 2 A, W FURESE < HHZ
WAL, WIS B ERECHEL RH2HALPBU I N, AEFHIZOWTIE, 1HFRD T Frig
ERFEL, SAHPRDEWZ EPEHl S h7:. FHEAHICOVWTE, ELLEIIMTTT FVREMEL,
MO OLIDT TR BDZENPHLNTR -T2,

Radon has a serious influence on respiratory diseases including lung cancer, being problematic
worldwide. Among three isotopes of radon (Rn-219, Rn-220 and Rn-222) in the environment, we focused
on Rn-222 with the longest half-life of 3.82 days and statistically analyzed the variation (day, season,
year) using measurement data of outdoor 4 years. The outdoor radon concentration in Tarumizu was
monitored every one hour for 4 years using an Alpha GUARD radon monitor. When analyzing the
time variation of outdoor radon concentration, the phenomenon that radon concentration is high in the
morning and gradually decreases in the daytime, and gradually increases in the evening is observed.
As for monthly variation, it was observed that January has the highest radon concentration and March
has the lowest. As for seasonal variation, it was revealed that radon concentration is low from spring
to summer and high from autumn to winter.

¥—7—F:J5FY (Rn222), BHF Vv, 5 RN VREOEH
Radon (Rn-222) , outdoor radon, variation of outdoor radon concentration
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I. INTRODUCTION

Sakurajima in Kagoshima Prefecture, Japan,
is one of the most active volcanoes in the world,
and more than 500,000 people are living within
a 20-km radius of it. The volcanic activity of
Sakurajima increased suddenly in the early
1970s. The numbers of eruptions in the 1970s
and 1980s were 1,621 and 2,483, respectively
(Kagoshima Meteorological Office) . A city close
to Sakurajima, Tarumizu, recorded an activity
of 74,486 g/m2 during the period of 1980 —
89 according to the records of the Kagoshima
Prefectural Meteorological Observatory
(Kagoshima Prefectural Meteorological
Observatory) . This high concentration of
activity remained unabated until the early 1990s.

Since the eruption of Sakurajima has
continued for a long time, and there are
permanent residential areas around the volcano,
air pollution due to volcanic activity is a matter
of concern regarding public health, and several
epidemiological studies on the volcanic activity
of Sakurajima and its influence on health have
been performed. Yano et al. concluded that
volcanic ash discharged from Sakurajima in
the 1980s had no serious harmful influence
on the human respiratory system (Yano et
al. 1985, 1986, 1990) . Wakisaka et al. reported
that only bronchitis could be explained by the
influence of volcanic air pollution in fatal cases,
but the influence was negative in death cases
from other respiratory diseases, and the sulfur
dioxide concentration was related, not the
suspended particle matter (SPM) concentration
(Wakisaka et al. 1986, 1988) . Higuchi and Akiba
et al. reported that chronic respiratory disease
mortality in the vicinity of Mt. Sakurajima
(Higuchi 2012a, Higuchi et al 2012b, 2012c, Akiba
et al 20152, 2015b) .

Volcanic discharges are known to contain
some radioactive substances, and Sakurajima
emits Po-210 in the range of 10-100 x 10"
Bq/y (Komura et al. 1988) . We reported
that abnormally high radon concentrations
exceeding 20 Bqg/m® were frequently recorded
in the continuous monitoring (Higuchi 2012a) .
The monthly cumulative hours of recording a
radon concentration higher than 20 Bq/m?® of
equal at our monitoring post was significantly
associated with monthly eruption frequencies
(P=0.016) . We also conducted similar dosimetry
study in Tarumizu during the period between
October 2001 and December 2006 to compare
indoor radon concentrations in the houses
where lung cancer patients and control subjects
lived although the number of cases was small
(Higuchi 2012a) . There was no significant
difference between patients and controls with
respect to indoor concentrations of those
nuclides. The indoor radon level in the houses
of cases and controls in Tarumizu was lower
than the global average (40 Bq/m®) presented
in the 2000 United Nations Scientific Committee
Report (UNSCEAR 2000) , and lower than the
arithmetic and geometric means (155 and 12.7
Bq/m® respectively) in Japan (Sanada et al.
1999) . We also examined association between
outdoor radon concentration around Sakurajima,
the eruption of Sakurajima and wind direction
/ wind speed. (Higuchi et al. submitted to SN
Applied Sciences) .

In this study, we focused on a lung cancer-
inducing substance, radon (radon-222) and
measured the outdoor radon concentrations in
Tarumizu. We investigated daily and seasonal

variation in the radon concentration.
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Figure legends

1 : Sakurajima

2 @ Tarumizu city

3 : Kagoshima Prefecture, Japan
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The monitoring post : A monitoring post in Ichiki district of Tarumizu city. It is around 10 km away from

Mt. Sakurajima.

Fig. 1 Location of radon measurement sites in Tarumizu city and Sakurajima.

I. MATERIALS AND METHODS

The outdoor radon concentration was
consecutively monitored every one hour
using an Alpha GUARD PQ 2000PRO radon
monitor (SAPHYMO, France) during the
period between August 2003 and June 2007 at
a monitoring post that we constructed in Ichiki
district of Tarumizu city (Figl) .

The design of the device is optimized for high
speed passive diffusion (SAPHYMO 2012) .
The important feature of the Alpha GUARD
is its linear response from 2 Bg/m’ to 2 MBg/
m® of radon concentration (SAPHYMO 2012) .
The One-hour value data is an average value
over 60 minutes in a measurement cycle of
10 minutes. The calibration stability of the
device is guaranteed for 5 years, and the device
calibration error is within 3%.

Measurements were conducted at a position
1 m from the ground. There are no houses in
the south and east directions of the monitoring

post. On the other hand, there are two wooden

houses in the north and west of the post.

Statistical analyses were performed in Stata
version 15 (Stata Corp, College Station, TX,
USA) .

II. RESULTS AND DISCUSSION

The arithmetic and geometric mean outdoor
radon concentration in Tarumizu were 80 and
6.7 Bq/m’®, respectively (Tab.l) . Although
simple comparison is not possible because
the measurement method was different, the
concentrations in Tarumizu were slightly higher
than the Japanese arithmetic and geometric
means (6.1 and 59 Bg/m’®, respectively) and the
typical global value (5 Bq/m®) (Sanada T et al.
1999, Shinji O et al. 2003, Tokonami S et al. 1998,
UNSCEAR 2000) .

Fig.2 shows the monthly cumulative hours
of recording an outdoor radon concentration
higher than 20 Bg/m® or equal and monthly
eruption frequencies. An abnormally high

radon concentration exceeding 20 Bq/m®
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Tab. 1 Summary of outdoor radon concentration in ) &
Tarumizu city. (Aug. 2003-Jul. 2007) . ’1\ ﬁ "
. AM” ¢ Min  Max GM' GSD ) "
Year N [By/m’] ASD [Bym’] [By/m’] [Bg/m’] i / “ 4
2003 3532 94 48 0 31 31 18 : " \ “
2004 7943 83 438 0 60 6.3 20 : m 4!
2005 8130 77 45 0 41 6.3 20 . .
2006 7877 78 44 0 52 6.6 19 ‘ » 52
2007 5088 75 39 0 38 63 19 07| M i 1.1; | * {1

0

* N : The number of the observation

* AM : Arithmetic mean

T ASD : Arithmetic standard deviation
§ GM : Geometric mean

P GSD : Geometric standard deviation

Fig. 2 The monthly cumulative hours of recording
an outdoor radon concentration higher than
20Bg/m3 or equal and monthly eruption
frequencies (Aug. 2003-Jul. 2007)

Tab.2 Time-course changes in the radon concentration [Bg/m® (Aug. 2003-Jul. 2007)

Hour N* AM®  ASD'  GM®  GSD'  Min  Max mlatie e aspt N*

time[hour]
[Bo/m] [By/m’] Bym’]  [Bym’  (>208/r) change [By/m’]
6 1357 8.7 4.1 7.6 18 0 32 23
7 1356 8.7 41 77 18 0 40 18
8 1356 8.6 4.0 7.6 18 0 35 10 .
9 1356 89 48 76 18 0 42 yp ~Tmoming 89 46 8ISl
10 1353 9.1 5.1 76 1.8 0 33 53
11 1353 8.8 5.1 7.2 1.8 0 33 50
12 1355 8.6 53 7.0 18 0 41 60
13 1357 8.7 5.6 71 18 0 57 57
14 1357 8.6 55 6.7 1.7 0 34 69
15 1357 8.6 5.7 6.7 19 0 41 77 daytime 8.1 53 9500
16 1358 8.0 5.6 6.2 19 0 42 60
17 1358 74 5.1 5.7 2.1 0 52 40
18 1358 6.9 4.3 5.6 2.1 0 41 20
19 1358 6.4 3.7 53 2.0 0 32 10
20 1358 6.5 34 54 22 0 24 8
21 1359 6.6 35 5.6 22 0 26 10
22 1359 6.8 35 59 2.3 0 25 8
23 1359 72 37 6.3 22 0 45 6
0 1358 7.6 39 6.6 2.1 0 60 12 night 75 39 14939
1 1358 79 3.9 6.8 21 0 33 12
2 1358 8.1 4.0 7.0 2.0 0 44 18
3 1358 8.3 3.9 74 2.0 0 31 19
4 1357 85 39 75 19 0 27 13
5 1357 8.7 4.0 77 1.8 0 36 21
Total 32570 8.0 44 6.7 19 0 38 716 8.0 45 32570

* N : The number of the observation

* AM : Arithmetic mean

T ASD : Arithmetic standard deviation
§ GM : Geometric mean

P GSD : Geometric standard deviation



was frequently recorded in the continuous
monitoring of the outdoor concentration.

The results of analysis of daily time-
course variation in the radon concentration
in Tarumizu are shown in Tab.2 and Fig.3.
The radon concentration gradually increased
the transition from night to dawn, in which
vertical air mixing decreases. The concentration
decreased during the daytime, reaching the
lowest concentration in the evening. The radon
concentration then re-increased.

Tab.2, Fig2 and Fig.3 show the cumulative
time of recording a radon concentration
exceeding 20 Bg/m® in which the radon
concentration generally reached a peak in the
early morning and decreased in the daytime, but
a concentration higher than 20 Bg/m® was most
frequently recorded at 3.00 p.m. in the daytime.
This phenomenon, a high concentration in the
daytime, is worth paying attention to. The
limitation of this study that we did not consider
comparison with meteorological parameters
(temperature, rain etc.) .

Tab.3 and Fig4 show monthly and seasonal
changes and basic statistics of the radon
concentration from August 2003 to July 2007.

The radon concentration was the highest in
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Fig. 3 Daily variation of arithmetic outdoor radon
concentration (Aug.2003-Jul. 2007)
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January and the lowest in March. The radon
concentration was low in spring to summer,
and higher in autumn to winter. Such a daily
and seasonal variation in radon concentration
was consistent with that in the previous study
(Podstawczynska et al 2010, Chen et al 2016) .
However, the maximum radon concentration
(60 Bg/m®) was recorded in May, in which the
average radon concentration was low. This
phenomenon, a high concentration in the spring,
is also worth paying attention to.

There was an association between eruptions
of Sakurajima and the radon concentration
in Tarumizu on the survey of the outdoor
radon concentration. Therefore, it is possible
that the radon concentration is high from the
1970s to the 1980s, reflecting higher volcanic
activity compared with those in 2003 — 2007.
The annual number of eruptions in 1983 was
643, about 20 times greater than those in 2003
—2007, suggesting that the radon concentration
and the frequency of the high-concentration
phenomenon were greater.

Ishikawa et al. reported that atmospheric
radon anomaly was observed in the Kobe
Pharmaceutical University, which is located

about 25 km northeast from the epicenter and
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Fig. 4 Seasonal variation of arithmetic outdoor radon
concentration (Aug. 2003-Jul. 2007)
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Tab. 3 Seasonal variation of the radon concentration [Bg/m3] (Aug. 2003-Jul. 2007)

Month  Season N* AY™ ASD' Min Max o* GSD”
[Bq/m’] [Bq/m”]

12 2972 9.1 0 30 78 18
1 Winter 1972 7464 95 8.9 4.7 0 29 82 75 19
2 2520 8.1 0 42 6.7 2.0
3 2976 6.2 0 57 51 5.7 2.0
4 Spring 2880 8832 6.7 6.9 41 0 36 5.6 2.0
5 2976 77 0 60 6.5 19
6 2880 7.6 0 34 6.2 20
7 Summer 2976 8376 8.2 8.1 49 0 36 6.6 6.6 22
8 2520 8.6 0 40 7.0 2.1
9 2880 8.4 0 41 6.9 2.0
10 Autumn 2558 7898 8.3 8.4 4.2 0 31 74 7.3 1.7
11 2460 85 0 31 7.6 16

Total 32570 8.0 8.0 45 0 39 6.7 19

* N : The number of the observation

™ AM : Arithmetic mean

T ASD : Arithmetic standard deviation
§ GM : Geometric mean

P GSD : Geometric standard deviation

within the aftershock area, before the 1995
Hyogoken-Nanbu earthquake (Igarashi et al.
1995, Yasuoka et al. 1996, Ishikawa et al. 2008a,
2008b) .

Thus, the past radon concentration to which
the residents were exposed should also be
carefully investigated. Since the volcanic activity
of Sakurajima may increase in the future, long-
term continuous measurement of the outdoor
radon concentration in areas near Sakurajima
is significant, and careful analysis of slight and
sudden variation through constant surveillance
Is important because it facilitates the judgment
of various causes and the degree of their
influence on health. Furthermore, concomitant
measurement of the radon concentration in soil

may be utilized for the prediction of eruptions.

V. CONCLUSION

The arithmetic means outdoor radon
concentration measured in Tarumizu was 8.0
Bq/m’®, slightly higher than the Japanese and

world means. Moreover, an abnormally high

outdoor concentration exceeding 20 Bg/m® was
frequently recorded on continuous monitoring.
The maximum radon concentration (60 Bg/m?)
was recorded in May, in which the geometric
mean was low. The radon concentration
generally reached a peak in the early
morning and decreased in the daytime, but a
concentration higher than 20 Bg/m® was most
frequently recorded at 3:00 p.m. in the daytime.

The radon concentration gradually increased
the transition from night to dawn. The
concentration remained stable thereafter in
the morning and then decreased during the
daytime, reaching the lowest concentration in
the evening. The radon concentration was the
highest in January and the lowest in March.
Moreover, the radon concentration was low in
spring to summer, and significantly higher in
autumn to winter.

We clarified the variation of the outdoor
radon concentration around Sakurajima. For
future work, we need further analysis on

variation in radon concentration and comparison



of meteorological data.
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Barriers to participation in a physical activity program for the elderly

in one area of Hokkaido, Japan.
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BEDSS B LWL LTz SHREIDITHRBATEERLL, MIEEITo TWLEN D 5.

[Purpose] The purpose of this study is to conduct a cross-sectional survey to clarify the factors
associated with barriers for the elderly who participate in a physical activity program in one area.
[Subjects and Methods] The program was held four times, with a frequency of once every two
weeks in 2013. Among 210 subjects who responded to the questionnaire survey in 2013, 25 subjects
participated in the program. To assess the factors associated with barriers to participation in the
program, a comparison of the variables was made between the participant group and the non-
participant group by gender. The compared variables were living arrangement and the Short-From-8
Health Survey (SF-8) for health-related quality of life (HR-QOL).

[Results] The items such as social functioning for male, living alone and role physical for female are
significantly related with participation in the program. However, none of them were found to be
significant after adjustment for age.

[Conclusion] Reduced HR-QOL appeared in the low social functioning group among the male subjects
and low role physical group among the female subjects was suggested to be associated with barriers to
physical activity, although further study with a larger sample size is necessary to confirm our results.

* — 77— K : Elderly, Physical activity, Barriers
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I. INTRODUCTION

Physical activity (PA) has been recommended
for older adults due to the beneficial effect
on physical and mental state (Nelson, et al.,
2007) . PA has been shown to reduce the
risk of all-cause mortality (Bauman, 2004) ,
cardiovascular disease (Bauman, 2004,
Blair, et al, 1996) , type 2 diabetes mellitus
(Bauman, 2004, Blair, et al., 1996) , and falling
down (Gardner, et al, 2000) . However, more
than 50% of individuals over 65 years old
have been reported not to engage in any PA
program (Moschny, et al.,, 2011) . Having
chronic disease (Moschny, et al., 2011) ,
depression (Giuli, et al, 2012) , or fear of
falling (Lees, et al, 2005) , have been shown
to be barriers for the elderly to participate in
a PA program.

There are a few reports about the barriers
for the elderly to participate in a PA program
in Japan (Ohyama, et al, 2005) . A study of
384 elderly persons in Japan showed that a
proportion in the non-participant group of
physical exercise program was significantly
lower in social participation than that of the
participant group (Ishikawa, et al., 2012,
Ohyama, et al, 2005) . Another study of 125
persons over 65 years in Japan indicated that
the frequency of conversation with another
person in the non-participant group of
physical exercise program was significantly
less than that of the participant group
(Ishikawa, et al., 2012) .

Because some studies have suggested
reduced health-related quality of life (HR-
QOL) or poor health condition as a risk factor
for the barriers (Bethancourt, et al., 2014,
Bird, et al, 2009, Booth, et al, 1997, Mathews,

et al, 2010) , we conducted a cross—sectional

survey to clarify the factors associated with
barriers for the elderly to participate in a
PA program in one area of Hokkaido Island,

Japan, with special reference to HR-QOL.

I. SUBJECTS AND METHODS

Erimo Town is located in one area of
Hokkaido Island, Japan, and was chosen for
the study area. The population in the town
was 5,303, and the proportion of people
older than 65 years was 25.9% in 2013. A
questionnaire survey was conducted in
February of 2013 for 567 persons aged from
70 to 79 years old living in the town, and
379 persons responded to the survey (the
response rate was 66.8%) . The questionnaire
consisted of items such as age, gender, living
arrangement, and the Short-From-8 Health
Survey (SF-8) (Fukuhara, et al., 2004,
McDowell, 2006) .

The SF-8 is a useful instrument for assessing
HR-QOL with eight questions. Each question
has 5 categories, and the high scale means
high in HR-QOL. The values of categories
are transformed to a 0-to-100 scale calculated
based on a large-scale general population
study conducted in Japan (Fukuhara, et al,
2004) . Physical functioning was measured
with the following question: How much has
been hindered on physical reasons to do daily
activities using the body (walking, going up
stairs, etc.) in the past month? Role physical
is measured with the following question: How
much was interfered with physical work for
doing the usual work (including housework)
in the past month? Bodily pain was measured
with the following question: How strong was
your body pain in the past month? General

health perception was measured with the



following question: Overall, how was your
health during the past month? Vitality was
measured with the following question: How
much were you fine in the past month? Social
functioning was measured with the following
question: How much was interfered with my
family and friends during my past month
for physical or psychological reasons? Role
emotional was measured with the following
question: How much was interfered with
daily activities (normal behavior such as
work, school, and housework) in the past
month for psychological reasons? Mental
health was measured with the following
question: How much have you been bothered
by psychological problems (feeling uneasy,
feeling depressed, feeling frustrated) in the
past month?

The mean of each question in the general
population was obtained from the tables
shown in the manual according to gender and
age class (Fukuhara, et al, 2004) .

Call for participation in a physical exercise
program instructed by a physiotherapist was
announced for the elderly aged from 70 to 79
years old living in the four districts of Honcho,
Yamato, Shinhama, and Fuemai in the town in
December, 2012. The program was held four
times, once every two weeks from January
to March 2013, and the contents of the
program were stretching and strengthening
exercise using an elastic band. Two hundred
ten out of 379 people who responded to the
questionnaire resided in the area where the
physical activity program was held. The
physical activity program conducted in
February of 2013, 25 subjects participated
in the physical exercise program, but 185

subjects did not.
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To assess factors associated with barriers
to participate in the physical exercise
program, comparison of the variables was
made between the participant group (males;
10, females; 15) and the non-participant
group (males; 77, females; 108) by gender,
using the Pearson’s chi-square test, and
the Student’s t-test according to normality.
Furthermore, an odds ratio (OR) and its
95% confidence interval (CI) was calculated
with a multivariable logistic regression
analysis. IBM SPSS Statistics 20.0 (IBM
Japan, Tokyo, Japan) was applied for these
analyses. The level of statistical significance
was set at P<0.05. This study was approved
by the Ethics Committee of Sapporo Medical
University. Written informed consent was
obtained from every participant, according to

the Declaration of Helsinki.

I. RESULTS

Table 1 shows a comparison of the variables
between the participant group and the non-
participant group in the physical exercise
program in the male subjects. A proportion
of the non-participant group whose social
functioning score in the SF-8 was less than
the mean of the general male population of
the same age class (49.07) was significantly
higher than that of the participant group
among the male subjects (p=0.039) .

Table 2 shows a comparison of the variables
between the participant group and the non-
participant group in the physical exercise
program in the female subjects. A proportion
of the non-participant group who was living
alone was significantly less than that of the
participant group in the female subjects

(p=0.048) . A proportion of the non-
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Table 1. Comparison of the variables between the participant group and the non-participant group in the

program of physical exercise in male subjects.

The participant The non-
Variable group participant group P value
(n=10) (n=77)

Age in years (Mean * Standard deviation) years 732+31 74729 0.118
Living alone * n (%) 1 (10.0%) 7 (9.2%) 0.936
SF-8 : Physical functioning<Mean® (51.58) ' n (%) 4 (40.0%) 26 (34.7%) 0.740
SF-8 : Role physical<Mean® (50.90) " n (%) 3 (30.0%) 30 (40.0%) 0.542
SF-8 : Bodily pain<Mean® (50.56) " n (%) 2 (20.0%) 36 (48.0%) 0.094
SF-8 : General health perception<Mean® (50.67) n (%) 8 (80.0%) 57 (76.0%) 0.779
SF-8 : Vitality<Mean® (49.83) ' n (%) 4 (40.0%) 30 (40.0%) 1.000
SF-8 : Social functioning<Mean® (49.07) ' n (%) 1 (10.0%) 33 (44.0%) 0.039
SF-8 : Role emotional<Mean® (48.79) ' n (%) 3 (30.0%) 40 (53.3%) 0.166
SF-8 : Mental health<Mean® (4645) " n (%) 4 (40.0%) 46 (61.3%) 0.198

T : Student’s t-test
% ! Pearson’s chi-square test

# : Mean was obtained from the tables in the manual') with reference to the same age class of the general

male population.

Table 2. Comparison of the variables between the participant group and the non-participant group in the

program of physical exercise in female subjects.

The paticipant The non-
Variable group participant group P value
(n=15) (n=108)
Age in years (Mean * Standard deviation) ' years 75.0+25 746+29 0.608

Living alone *

SF-8 : Physical functioning<Mean® (4523) '

SF-8 : Role physical<Mean® (46.30) "

SF-8 : Bodily pain<Mean® (47.42) "

SF-8 : General health perception<Mean® (47.99) "
SF-8 : Vitality<Mean® (49.54) "

SF-8 : Social functioning<Mean® (49.25) "

SF-8 : Role emotional<Mean® (49.37) '

SF-8 : Mental health<Mean® (5055) "

n (%) 8 (53.3%)
n (%) 5 (33.3%)
n (%) 2 (13.3%)
n (%) 8 (53.3%)
n (%) 1 (6.7%)

30 (28.0%) 0.048
51 (49.5%) 0.241
41 (39.8%) 0.047
65 (61.9%) 0.525
30 (28.6%) 0.070

n (%) 9 (60.0%) 53 (49.1%) 0.490
n (%) 8 (57.1%) 58 (55.2%) 0.893
n (%) 3 (214%) 38 (36.2%) 0.275
n (%) 5 (357%) 41 (39.0%) 0.810

T @ Student’s t-test
E : Pearson's chi-square test

# : Mean was obtained from the tables in the manual") with reference to the same age class of the general male

population.

participant group whose role physical score
in the SF-8 was less than the mean of the
general female population of the same age
class (46.30) was significantly more than that
of the participant group in the female subjects
(p=0.047) . None of the other variables were
significantly different between the participant
group and the non-participant group.

Table 3 shows the crude and age-adjusted
odds ratio (OR) and 95% confidence interval

(CI) of social functioning less than the
mean (49.07) in the non-participant group
compared with the participant group in the
male subjects. The risk of no participation
was increased in the male subjects with
lower social functioning, although it was
not significant (OR=6.83, 95% CI 0.81-57.28,
p=0.077) .

Table 4 shows the crude and adjusted
ORs and 95% ClIs of living alone and role



HABERRAIE 5% 20194

Table 3. Adjusted odds ratio (OR) and 95% confidence interval (95%Cl) of social
functioning less than the mean in the non-participant group compared with the

participant group in the male subjects.

Variable

Age-adjusted

OR 95%CI P value
Social functioning = Mean (49.07) 1.00
< Mean (49.07) 6.83 0.81-57.28 0.077

Mean : See Table 1.

Table 4. Adjusted odds ratio (OR) and 95% confidence interval (95%Cl) of living alone and role physical less than
the mean in the non-participant group compared with the participant group in the female subjects.

Age-adjusted

Adjusted for age and each other

Variable OR  95%CI Pvalue  OR  95%CI P value
Not living alone 1.00 1.00
Living alone 0.35 0.12-1.05 0.060 0.32 0.10-1.00  0.051
Role physical = Mean (46.30) 1.00 1.00
< Mean (46.30) 4.25 0.91-19.84 0.066 450 0.95-2141 0.059

Mean : See Table 2.

physical less than the mean (46.30) in the
non-participant group compared with the
participant group in the female subjects.
The risk of no participation was decreased
in the female subjects living alone (OR=0.35,
95% CI 0.12-1.05, p=0.060) , and increased in
the female subjects with lower role physical
(OR=4.25, 95%CI 0.91-19.84, p=0.066) |,
although neither of them were significant.
Additional adjustment with each other did
not bring different results in the odds ratio
(OR=0.32, 95% CI 0.10-1.00, p=0.051 for living
alone, and OR=4.50, 95%CI 0.95-21.41, p=0.059

for lower role physical) .

V. DISCUSSION

Lower score in social functioning and lower
role physical in SF-8 were suggested to be
associated with no participation in physical
exercise in the male subjects and in the
female subjects, respectively, although neither
of them were significant after being adjusted
for age. From the results of this study, both

the reduced social functioning and reduced

role physical categories are profoundly
associated with individual health problems or
poor health condition.

Similar to our results that health status
could be a barrier to participation in
physical activity programs, Bethancourt et
al. (Bethancourt, et al, 2014) suggested that
prominent barriers to PA were physical
limitation due to poor health condition.
Furthermore, Bird et al. (Bird, et al, 2009)
mentioned that the most common barriers
to PA were the matter of not being good in
health. Mathews et al. (Mathews, et al,, 2010)
stated that common barriers to PA were
health problems. Likewise, Booth et al. (Booth,
et al., 1997) reported that most frequently
cited barriers to PA were poor health.
Consistent with our results that many
participants of a female lived alone, it has
been reported that the elderly who lived
alone tended to participate in physical activity
events (Boehm, et al., 2013) . Women living
alone may be more likely to be physically

active due to conducting various domestic
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tasks without any assistance. Women who live
alone may also be more interested in their
own health promotion and participation in PA
programs.

This study revealed that there are gender
differences in barriers to participation in
the physical activity program. People with
low social function did not participate in the
program in male. Male tend to emphasize
social relations in the workplace compared
to female. Therefore, male are considered to
have weak connections with the community
after retirement. On the other hand, many
elderly females are working housewives
more than working in workplaces. There is a
background that has constantly established
the connection with local communities for
this reason. Thus, female live in close contact
with the community on a daily basis. The
previous suggestions report that female tend
to experience more psychological stress from
participating in social networks than men
(Tomioka, et al, 2017) . From this difference,
it is considered that men with low social
functions did not participate in the program
and differences in these living backgrounds
suggest that sex difference appears.

There are some limitations to our study.
First of all, the sample size was too small
and since the difference in the number of
people between the groups is large, there
1s a possibility that the statistical result is
affected. Secondly, since the response rate of
the study subjects was as much as 66.8%, and
the study area was not representative of the
entire Hokkaido Island, our result could not
be generalized to the whole population. As
future prospects, it is necessary to increase

the number of subjects and to conduct further

research.

V. CONCLUSION

Reduced HR-QOL which appeared in the
low social functioning group among the male
subjects and the low role physical group
among the female subjects was suggested to
be associated with barriers to PA, although
neither of them were significant after
adjustment for age. Further study with
larger sample size is necessary to confirm our

results.
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FHE) OB ZLIEREIRILS LU Z OFERRAT FIIRHI AT O L ERIC L0 RS R E 2 W 52012
THIETHAS.

AR GUIALHE D 2RI 156 7 T O G ISR O L F TH Y, Bk TR 2 BA - L7z,
24EHDORAT B %2 48 T100% D BIG A PRER S 23HU) LA % BAG L 7220174F 4 AR CTOERIRDUZBL, #E65F
SEOFIIRNIHAZ AT o7, BAT TR TORIIR) MAPE DA T 2RI, MOTAIHH & OBz
TS HEEBIZ, FREICES AR A S, BATHIRHICEEE L TR SN2 W2 7 T — L L THlti L 72

BIPUI68E (436%) THY, HEFHFEIIBIT BRI —Y AZ971%AHBUTHYL THEME, FHHEY—E 2 A
13257 % DIRRE TR L Tz, BFTTEY —E BV THIT1 %D BUTHY TH Y, MR — X AlE357%
HFERL Tz, SR PAEEFHEL O [FRIENEMGS R FEOIEN | DA TR #
HDOFENETE LA BB L Tz (p=0008). #REE L THHZ R0 3 2 IIIRF AT E R 2 LR 7128 1%
ORI LIINEETHY, EIZXBMBRSHRD LI TH L 2 EDTBHYZ IR S Tw

BB ERR D2\ WALHEE T, BRI OFER E & B BEFEOEPNI S SR AN EL 5 Z DS SN A5,

The objective of this research is to clarify actual implementation status of the Preventing Long-term Care
Need andComprehensive Livelihood Support Service which was created from 2015 under the revised
Long-Term Care Insurance Act and issues that persons in charge in local governments recognized during
the grace / transition period for its implementation, intended for long-term care insurers of all local
government in Hokkaido.

Questionnaires were sent to and collected from the persons in charge of all 156 local government insurers
in Hokkaido by mail, and the implementation status as of April 2017 when all insurers started the program
was investigated. They were divided into two groups according to the presence or absence of plans on
early stage efforts. Then the association with other survey items were analyzed, and semantic analysis was
conducted on issues obtained during the transition period.

68 questionnaires (43.6%) were replied. 97.1% of both home-visit care and day care for the General Program
have continued to implement the previous program, and 25.7% of home-visit care type service A and
35.7% of day care type service A were implementing the newly created program. However, the number of
insurers who were conducting self-directed services by residents was small. Regarding the association with
voluntary projects in community support projects, only the “Implementation of Family Care Continuous
Support Project” was significantly associated with plans on early stage efforts (p=0.008). “Time is necessary
for development of the system”, “Difficulty to newly find resources”, “More financial backing by the central
government”, etc. were extracted as issues.

The further differential seems to occur to progress of the system from now on in Hokkaido with a lot of
small-scale autonomous bodies.

X—T—R AT - BRGSO G, M, Juiaofks, 38
Preventive Long-Term Care and Comprehensive Livelihood Support Service, Long-term
Care Insurance, Insures of Hokkaido, Issues
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Dementia-town : New approach for elderly with dementia

in Svendborg municipality in Denmark

g BEAT
Takayuki ZENIMOTO

H AR BEHER 4~
Japan Health Care College
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Dementia is a pressing issue in Japan, which is rapidly becoming an aging country, among other
advanced countries in the world. Dementia is also an important concern in Denmark, where the
Svendborg municipality started a ‘dementia town’ using the existing special nursing home, Bryghuset,
in November 2016. It is inspired by the concept from Holland where people with dementia can live with
security and safety in the town. On the other hand, Bryghuset continues to enhance the environment
and is also conducting practical research on how to care for elderly people with dementia.

In many areas in Japan, regional development such as a watching system for elderly people by a local
resident, is currently underway, with the goal of elderly people continuing to live in their local areas
as long as possible. However, there are still situations where an elderly person has to move to an
institution when they cannot live at home anymore, and they have a choice between living at home or
in an institution. In contrast, Bryghuset is an institution itself, but it is structured in a way that allows
the elderly to continue living as normally as possible. The Bryghuset model is one that Japan should

consider to help people with dementia as they continue to age.
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The relationship between the difference of the upper arm circumference between

the elbow flexion and extension position and the muscle strength of elbow flexors.

W MG, BrBE R, ORE B, Pl f
Koji MUKAI Fukashi SHINKAIYA, Yuriko KIHARA, Toru NISHIYAMA

HARE®BKY RREEHREAR I 57— 3 V98
Department of Rehabilitation, Faculty of Health Sciences, Japan Health Care College

EE
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We examined the relationship between the difference of the upper arm circumference during the
flexion and the extension and muscle strength of elbow flexors. Ten healthy males and 11 healthy
female subjects were measured for the upper arm circumference diameter during the flexion and the
extension and the muscle strength of elbow flexors. No significant correlation was observed between
the difference in the circumference of the upper arm and muscle strength of elbow flexors. But, the
smaller the circumferential difference, the weaker the muscle strength. Our findings suggest that the

circumference difference may be an indicator of the lower muscle.
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upper arm circumference, muscle strength, physical assessment
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Difference according to severity in conducting multi-target stepping

test on patients with stroke-induced hemiplegia

A AT, PHiE BAET, SR MRS, WY MY
WO kY, KE mRETY
Akihito ISHIBASHI '/, Ryosuke ITO ?’, Kaori WATANABE ?’, Yuki OKUDERA #’
Tomoyasu SAKAGUCHI V), Yuriko KIHARA "
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1) Japan Health Care College 2) Sapporo Miyanosawa Neurosurgical Hospital

=

AWEZED B, WA BB E A 126 L C Multi-Target Stepping Test (MTST) Z3jt L, EB)kE
FOEIEEIC L B ERARETTH L TH D, P GUTABATRE 2 B Z P B B35 29% T, T OEE
FRIETE & BERE R (2 20T, BATIERD, %k, Bas L%, SBERARE Z7O0RXF—nN—2F v 7l
AR U7z R E LT, FITRM & RBUTEEIREREOIZ O A EICEETH > 7225, BEAE L,
BURANE, Z7aAF—N—2AF v THREIAEE 2RO Lo 7.

This study was performed to administera multi-target stepping test (MTST) to patients with stroke-
induced hemiplegia and to examine differences according to motor paralysis severity. Subjects were
29 patients with stroke-induced hemiplegia who were nevertheless able to walk. After dividing them
into two groups of patients with severe paralysis and mild paralysis, we compared the times taken to
complete the test, numbers of steps, times of stepping failure, times of avoidance failure, and times of
cross-over steps. Results show that, whereas the time taken to complete the test and the number of
steps were significantly higher in the severe paralysis group, the times of stepping failure, the times of
avoidance failure, and the times of cross-over steps were not significantly different.

¥ —"7— K : Multi-Target Stepping Test (MTST), HH, FIEEE
Multi-Target Stepping Test (MTST), hemiplegia, severity
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