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Our purpose is to obtain the situation of 65-year-Life free of disability of 11 districts and to evaluate
6 indices, using two kinds of 65-year-Life free of disability which employs Sullivan’s method.

Data were accumulated by a field survey in local governments throughout Japan, which were
divided into 11 areas, and an analysis for 6 indices of 11 areas were made epidemiologically by order
and region, using coefficient of variation and etc. Indices are 65-year-Life expectancy, 65-year-Life
free of disability A and B (3 indices), 65-year-Life of disability A and B, and a difference between
65-year-Life free of disability A and B(difference A-B). A number of disabilities is a certified person
number by Care Insurance Act. Index B or A means to be healthy until the level of care needed
become grade 1-3/7 or 4 and over/7.

There were regional differences in ranked indices. 6-KOSHIN for males got Ist rank in the every
3 indices. 3-North KANTO for females was ranked in the upper rank (the 2nd and 3rd) of 65-year-
Life free of disability, and in the lowest (11th) of 65-year-Life expectancy. 6-KOSHIN and 3-North
KANTO for both males and females were observed in the upper rank. 8-KINKI and 1-HOKKAIDO
for both males and females were observed in the lower rank. Correlation between difference A-B
and 65-year-Life of disability was markedly strong. For these results, 11 area were divided into
three groups. One of which was 3-North KANTO and had short difference A-B(short 65-year-Life
of disability), long 65-year-Life free of disability, and short 65-year-Life expectancy.

Health assessment has been performed by life expectancy. We could detect the new regional
differences after evaluation employed difference A-B and 65-year-Life free of disability in addition to
the 65-year-Life expectancy. We will be able to find out many valuable issues to be examined from

the results.
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Concerning the development of the Parent-Child Relationship Assessment Tool
(PCRAT), which is used during medical checkups on 18 month old children
- With a focus on the characteristics of parents and children who are in need of
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Abstract

S
o
p={11}
EzD

Objectives : The purpose of this study was to use the draft of a parent-child relationship assessment tool
during checkups for 18 month old children to evaluate parent-child relationships, with a focus on

clarifying the types of items distinctive in parents and children who are in need of assistance.
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Methods :

Results :

Conclusions :

Fo—T—=Fiwb b =AYb BITEEL BRI 16 2 H IR EEES A,

Our survey method was to employ a self-answered questionnaire that we sent out by mail. The
study participants were 69 public health nurses who perform medical checkups on 18 month
old children. We asked the nurses to use the draft during their medical checkups, and then we
analyzed 94 cases that seemed to show that the parents were in need of assistance. Next, we
classified the group using a cluster analysis, and then investigated the discrimination rate of this
group using discriminant analysis. Furthermore, we focused on the applicable rates for each
item and interpreted the types and characteristics of parents who are thought to be in need of
assistance at the time of the child’s 18 month medical checkup; thus we created a format which
can be used as a tool. There were no significant differences in most of the 37 items of the PCRAT
draft, regardless of their years of experience in maternal and child health; thus we confirmed the
stability. The applicable rate was 1.1-53.2% , with an average of 35 cases per item.

Twenty items were valid for determination, and were classified into 4 categories; the
discrimination predictive value in cross-validation was 80.9% . We focused on the distinctive items
of these 20 items, and we believe that they are the characteristics of parents and children who
are thought to be in need of assistance at the time of the child’s 18 month medical checkup. Of
the 4 classified categories, Type I showed weakness in expression / poor involvement; type II
seemed emotionless / tired of caring for restless children, type III seemed to show extreme signs
of bipolarism / coarse influence was seen in both parent and child; and type IV seemed to show
shallow relationships / poor interaction between both parent and child.

The four parent-child relationship types shown in this study include items that are signs of abuse;
thus we assume that these characteristics represent the type of parents and children who are

thought to be in need of pre-emptive support.

TYXAX L MU=

Keywords : Maltreatment, Early prevention, Parent-Child Relationship, 18-Month Health Check-Up, Assessment Tool

I. F&

EwvbilTWwb, Erikson (3 HHRISZEHGGO R T, [0

EOENZ B 5T &b oo UL, B
JERERA 1L EASHIE 3 % Ji4E @ 1999 4:121% 11,631 fF T
o727, 2015 4E121% 103,260 1 & 16 4R T 89 512
ML Twa Y, S0z, HRESEICBV T, E
FRCRATT 2 BN D 2B A2 RN L, — KT
Bl D Bt CH AR 2 MUK S 2 BN D 5 o

TR H B & OB T % 5 RACAT o 7o M
R ERERATIE Y. B BT I ERO
HEE LR E LRAIBRTH 72 EARENT WD,
BUE, i ORHORTFLETIE, 2V VNTRERD
DIFA ) — = 7 REY % Bonding EH =Y % H
WS R TR A X Y PPFBEZ TIThITE D,
FOMBPIRENTYA Y Lh L, BEOLER
HoOBZTERL T2 —#kiy ey — ViR %7259,
MZ 2 vl 4 ORERMERICES A7) —=
YTl FOBRON YT 7L AIBITAIEILICE
WCEROVIERZPREL T b,

WRFEHIOFE L& [H<] BLO [FT] ih%
JEAS LB & O BIARTE D AT ART~ & 25 (b9 2 it 7

_12_

AL ANAEBERS 2 8 D). 205 1 B E LT
W~15,r AHE LTS, ZOBMICETENOR
ELERRMEINL Z LT, TELIXEFEZER
T5h, LoL. CORBMICETEESFELD—F%
Wz FEREIES LT b &, FEHIE AHBRY
o= FERRALEBMANZEFIET S 22852k
1Y LB RTWVA, L2zao T, FEOA1mEH
XTCINODOREEZZ ) TT5 165 A DRI,
PTFHROBEIZOVWTHRET A LT L THEET
5%

FAE TIE T REEICB VYT, 1% 6 20 A B @E
& (UF. 12 LT ) 2475 L) EHTY
Bo COWBOZTHRIIBREEL Y. HBEKTIRIZ
EALDBTFOMRTEIBTEIREE o TV D,
LA L. IS oZERBBEEE a3, 2EmWIC
135% (L > 2:0-46.7%) ' BT 2 J§ 4 15 (105 T HTHY)
T2 1.9563% ' L v ) MG DH Y. HBEHEKENK
EVEVIFEIVRENT WS, E52, FHBEIC
B BALEEZ O 7+ 0 -3, AL 184%. 3



AR IZE. %5 34 % 1 5. Bulletin of Social Medicine, Vol.34(1)2017

R 171% & 251272 2 s, TP RS 72T
498% & HWHEE AR E N TV P,

Z07O, 1RPRELT7 + 0 =P RELBF %,
—FEOKRETILRTE L L) LR THERICER L
TEAAZ Y= (LT, PCRAT) D ETH 5,
L L. CORMO@ELTHWSE Z LT RRLZEHTO
PR 4 A4 TRR L7V — WIZR L7257,

Bowlby 23E % Bl sh 218 2 ¥, Ainsworth 532 @
FABMICERLTC, AMLY Y - v Faz—Tay
BIZE BTy F AL b 88—k, HIBEAL, 258
B (7 ULy MR LY, L
L. BZTEFELORERCBOM#EE THhET L7
D, ALYV - v Far—va yEEHCTETO
A MR 5 2 L IEIEEICHEEL RS %,

BITHEBRET7TELAA Y I T H00Y =L
&, Bl %7K & ESLCLE The Home Observation for
Measurement of the Environment (HOME)® #3F &
LOBEFRELHOTEFE COEDRIEIZ, Parenting
Scale (PS)” 3 & BB DB EREEE 2 B 1) 2 4
MY A7 A7) — =¥ ZER&E Y 25 Rk
DIIRIZH VSN TW 5D, F 7 Interaction Rating
Scale (IRS)®® % Nursing Child Assessment Teaching
Scale(NCATS)Y B FHEMEHE T A XY b5
O TWS, L2 L, HOME, PS, &
DFE BB 2BIENERV A A7) -2
BRAIEB S HE T 2R TH 5720, FbMho Tl
L LI ERBOBBB TN TV EEEIL, Y —IVfE

ZH5L
H R&

FAORANH %, IRS B LU NCATS ZHEH S <.

T-Eb OB EOMBE FRE T L O THER
T WS ATREN TS 22,

DEoZ s, Falx Ll HMEZORS L7z
WTHEPVELRBT 27 EAA Y M T A2,
FriEge = p OHHE MR L, ST ST HA 2L &
LHTHBRTEARX Y My —)VEE (DUF. PCRAT
BHEET2) 2ERLEY, 20V — ik Scale-
Content validity index=0.90 T &\ AIA % 24 P A3 7
EhTws P,

AWFZED HiIZ, 2@ PCRAT HE% 1 @2 T
BHLTHTFERE T A X L, B2 ETLH
T OB BERICER LB T O 4 7S 2
THIEThHDH, RO ERIT, FAEM AR TR
DFREERE DN —EKELL L ORETIIREET S
HREACBETE, AROBTF¥ A T HEIIT L L
T, 1R PRZ T ET LB T DI A T2 Ao
L= bEEZ D,

_13_

0. MRAE

1. &

WFFes s 1x 1 s 10 iE s L Qv 2 R Cdb
D EIABRORERIFREE % A L CIRBE L 720 B
13, B CRETFIREHEEICOWTHER L TV,
H B \VFEEO BIGHEO LN REZ IZ0EE L T B ERIR
DI 3 L D IERAESZATE L, 26 7 ITICHRIEL 72
PRCNE RN Ak C ¥ (AN

2. TRPREFRE

ARA I IR X 5 HCREAXEMEHAETH D |
MESMOFMBESH/ON2FITH LT, igeHn s
RN 2 22 ARESC, REAECRE. R, [ R
L2 OEMME Yy ML TR L. WF%ES
MFEIZIE, 2014 4E3 A5 9 HOMME, 1~2 7 Ho
W % &1 F T 2 MO EE 2 KEE L T4 12R%T 5 &
JRDIz. RENFITIESINBE OIS (TR, 4,
FETARERRBRER) . RESTHHATH - 720 HEDEE
EREE, 7 WIS TIEEL~1: &S TIEES
HTWETOTERE L, FHBIZOWT [HTFHFRIC
O RN D DR THEDSLEL LB, 7 & A
AV MHHELTHWRREE] IZOoWTHE R KD 2,
F- 2B ORI, 1R EZICEFREZE L, £H
HiIZOoWCTHBEOMWIZHE 2 RD72, S5, [#H
TRRIZOTAD S DR TLIEZ BT HHG (LUT.
HE)EWES) 2. FHEOEOEAEY LA 12
OVTh, TOFEZLRT 2 L9 ko 7,

3. A E

PCRAT REDFEMEL. 2 4T - 72 AERHEOL
EMEIC L DHERE L 720 BAKAYIZIE. 2 OGOV T,
SR & BT PR R AR B AR JORE 4 | Wi P2 D 45 05 % IS S
Wilcoxon O 55 AL E % 1T - 720 R T IRIEREER4E
HOBES T2, Saeki 5 % @ 4 58 % V720 KU,
HEI~OEHETROFIATHERE L7z, (1) HE IS
THEBTL2EHOY A T2 EBEICTEAX Y PTES
9. BB A =G0y +— Nkt HwTE
Bl L7z QOELZEBOY A4 7% &0 W
2B 72012, SHUIRIZSIEE O M4 F 6 o B4
15% U EOEB CHEIT A2 & Lz, Q) LY
V— 7% BWZ S, PCRAT FEOIEH % LK &
L CTHIBI T 2 ATV 3 HHOZ L1k 2 R L 72o HIB)
FIHERIEE T EHIBIPEATE W & Wb LT W % 5HET
By 7% FHEIL 20 < WRRITIC 0% L L TH TR L &
NTW2 Y, @) FRROEREDP S, 1 RS TRz
LI LHTOIA TEEMERRL, v —LEe LTH
WL EDNTELHRICEZ e ZOBE, v —iZid



HABEZE. 45 34 % 1 5. Bulletin of Social Medicine, Vol.34(1) 2017

&5 A T ORMOMRICE S 2HH & LT, #HEH
HOBETED L )IHTOESY A TOFPIZLHEN
40%LL EOEA KL, VMO LI DERLE

AREHENT 121 IBM SPSS Statistics 23.0 % i L 72

4. fRIEAIECE

B ELIE L. FTEEMEE L iRSmE o L <.
FAT I O B H.
WFzefs o AndE. FAEH I L 2 BEHITOVTLE
THHIL, WIE2NE & ) MEE2 G2, WigeatmiE
IR KRR B S OKREE S CEML 72 (MWl
RFERF R E AR G E S T HEEARRS

D13-05, 20139.28)

m ##R

1. WERSINE DS

WrZEs N 1 11 BiGEICHE 3 % PREf 82 A C
Hotze BPEHREEDO I AL, 2HEORMEHE 12 A
R E. BRIRIEEIZ 69 N (852%) TH o7z, Wf
e NH 69 NDFEEIEFE 1ITR L7z MBI
Ay 68 NTH o7z, Fifinid 30 2A3348% & i b
% . RNT A0 DY 275%. 20 12 26.19% T 50 A8
PLEZ 115%THh o 720 FHFEIL 370292 5% (L~
T 2359) T o7z, PR O TFIRERBRFELIL, 5
FELF 2 b % < 333%. 6-104ELLT & 11-20 4E LU F
MZENZEN 246%, 21 FELL11F 174% T, P13 11.8
994 (LY 140) Tholoo 1B IEHERKIC
Ll Z R 7- 2 M H OFATIE, FRMERT 69 A 58 A
S 15 HE. A9 FH AR L 72,

2. PCRAT EEXDETEM
2EOFEDMER, BIR L BT IREEBREL 4 B2
BUBHBERICOWTE2IIR L. 2B L UR

o

A NEHRORE, 7 — & ORIFTE,

TR BRAE R A HET N TUIZBWTIFE AL DIEB S
BEENEL, FHETHWAEHROTEA XV M2
LEWEDND D Z L DRI Nz, kB L ORT-1#
BERBRER S FLUTHOBFOBEDLYICET S 1IH
HODOHAR2DDOMERM O TICHEENRD SN
(p<0.01)5

3. PCRAT REDEFINDEAM

B X2 ET 2O CRSRIC7 0 -t kott
94 FHHIZ DWW T, PCRAT JRE 37 HH D% LRI %
AT 5 LHHEIZO &P 182 FH4] (L P 1.50),
AL 11532%TH ) . TRTOHEAAEH S NT
Wico TNHIET TAY =G EHAVT4ADIZHHET
. EKIIWWRLAEBY, 47 T1236FHEH. 71
FTHIE34HEB, ¥4 7MF17HB, ¥4 TVIET7F
BlAsE E 7z,

720 Y FOI RO EBIEELZA 5% L OEHHE
E37THEF 20HETH o720 INHLOHFNLEHT
NREHE L LTUTOSHEW RSNz, 2G50
M A0% 2 B2 72HE X BOMT@ [FIGHHE
W2 LB D AT 532% T b % o
2o MNT, BFOEDYE [F &b IHAMBH L
Bz (BEnZezik), JOWFRZRTRLY)]
BA44T7%. BFOEDLYO MLz oM, FL&bo
FEDEITIZEALAONT. FELNDERENRS
N 25436%. T b Of%TO [WaiEd. #iF5,
BLETHD] D3436%D 4HHTH o720 F72. BT
D45 ATFTRTHEU%ULETH - 72HH X, SBITR
L72BORT@ [FREFE Z L B DS
W] W) THHDATH 72 4594 TH3 51
TA%LETH-7-THBIE, BHFOMDLHO [F&
LT oTChH, BREDLI R LW/ TELRW]

R1 KEBICHTIAESMEBD M

(n=69)

A (%)

TR B 1 (14
kg3 68 (98.6)

Fh 20~ 295% 18 (26.1)
30~395% 24 (348)

40~ 4975 19 (275)

50m% LA E 8 (115)

BT REEREHR 54 LTF 23 (333)
6-10FUT 17 (246)

11-20FE T 17 (246)

21 b 12 (174)

RigERN18SMAIRES T 045 11 (15.9)
BFEAGRIRITHE->TEIAO—L 1541 39 (56.5)
o t-EH (&5 94%41) 254 9 (130)
34 6 (87

4% 41 1 (15)

52451 3 (44)

_14_



Bulletin of Social Medicine, Vol.34(1) 2017

5534 % 1.

EEEATTSE.

s
=~

it

10°0>d *  ZHTYHIE£,QUOX0O| I3

10 G680 65°0 900 w0 0°9°0%0°G 0°9°0%0°G SRR - FILCUE INUNYATUEBHONOFRIES ©
001 90 9€°0 900 8L°0 (09°0%)0°G (09°0%)0°G VB AEWGEIE EWRCE ©
6570 GL°0 ¥6°0 0€0 0€°0 090%0°g 090%0°S LDBRGATYONKCIG R WEHOEH O +
€0 L9°0 Gv 0 LE0 LL°0 090790°g 090760°g Y@AEE YN LEIU @ F
70 001 ¥€0 920 L0 090%0°g 09010°S VINGREGHE YR GEAIGLENV PRI —CHIBERGER © n%
007t L0°0 9670 620 LS°0 020909 (690909 VN2 WML DGEHE @ 2
L9°0 G0 ¢5°0 05°0 8L°0 09010°g 090M0°g VRGBS © | £
€5°0 660 Leo JA A 87 0 0909078 (09°0°90°G SRGEC ©
vL 0 G8°0 880 820 860 (09°0%0°G (09°'0%)0°G VIEWGILE QRIS EYXTE O
001 90 §8°0 G20 6¢°0 (090909 (090909 QRGHEREO TG BT VL UBF T UE TIEZER €
0¢°0 020 L9°0 710 L0°0 090790°g 09010°S QRFERNIA NG H N BV TIEER @
8¢°0 ¥9°0 110 870 6L°0 09'61)0°g 09010°S QR\GHEREOW VN2 ANCNLEXNGE TIBEEHE OEE VNI ERHOEZER O
0 68°0 600 260 00 (090906 (09°090°G LURE YYRGHEGEN QT TIWEEY (RLYBZRESLIER O
vL0 ¥1°0 08°0 L0°0 L0°0 09090°g 090M0°g (CERY 2IUrEG R B " ORI E = U SVILVEIGEOR RIc 228 ©
¢ 89°0 66°0 290 0570 09010°g 090M0°g VRUSEGHEES LR (QUREE Y EOUEROE © | T
vL0 80°0 €9°0 66 0 Leo 090909 0907907 QLRRA-/U L ISMEBIZMEROEZN O w
870 9€°0 L6°0 69 0 69°0 0909079 0909079 VINHE—CISMEE INDVEREMAEISMEHOEZR O | »
G9°0 09°0 50°0 L6°0 S0 (09°0°9)0°G (090909 VIEG2RWEMZ Ak DIBGUFFIINREE ©
920 0€°0 Lo €20 780 (0°£°0°90°9 (0°£°0°90°9 QRLHBM T RIRZEETICALYER MIHTUSTLRUZAER LHAE DNRYYTORE @
0¢°0 ¥9°0 16°0 710 €Lo 09'61)0°S 09010°S QHBNEDN L TRHAT DY IHER ©
810 9L°0 G0 650 L10 020909 0907609 VIENGEEE VBAAMZ A VENGEIE ©
Lo ¥€°0 910 16 0 90°0 090909 090%)0°S VEAGS2BBWERY O
007t o 9170 Lo 9€°0 (690909 020909 VN2 AECIF R ERWRYRUSTIEZ OO RF @
9670 001 900 o GL0 090909 090909 VRGO LT IE 2L HOYRL0HE @
680 120 0¢°0 650 0L°0 (0°L°0°9)0°L (0°L°0°90°L SHEAN QERZTELATTILE €
6L°0 L10 €570 170 o (0°L°0°9)0°L (0°L°0°90°L QEMHCHC|E ML BB L AUEONERE @
00t 870 61°0 €e0 060 096109 090760°g VEAREH L CUMGBEFIITERAGFRE O
9¢°0 9¢°0 9170 LS50 960 020909 020609 (FITGLRARIVNGR2 YR QL EMIGUOTILN Y20 O | M
8¢°0 o ¥6°0 1L°0 €8°0 (0°L'6°90°9 020609 VEONGEED 2DNCS L GHEEONFRE © Mw
8770 G0 €L0 o €Lo 020909 0°L090°L (RUBAOALE " RFBOTLY) LLREUE YEZLNUBDNZ2LEZCTR @ _Mw
007t G600 110 8L°0 G0°0 0°L090°L 0°L090°L CEDHBREENMAS IUMDVBINGRIMEIVGNE 2T RE O | £
6L°0 €Lo 9L°0 650 9L70 020909 020909 QVILNEHZITAE RROYBOY MHNHRIINE (ANRIUGRERE O | B
¢S50 €0 9€°0 0g°0 G0°0 (090909 (090707 (FELL2YEP " MHRIOVEILERRBEHESHITIE ©
880 00 €0 * 100> 100> (0909079 07909079 (RUHHES R ENB/ LY E)GRL G UK L B AYSIIERIWEOTE @
€60 8¢°0 €10 670 G600 090909 020609 VZRLBHIUFIE/NGRECNY—FLVLYELNWERRYE I PEHSYPECTRE ©
970 001 1L°0 or 0 0r 0 020909 020909 VR ANENZI2ORAUT ' FLCLOWTRE ©
€0 9¢ 0 9¢ 0 Ly 0 LS°0 (020909 (0°£'6°60°9 VTUIEGEHONFIE " LUIEIVIENGLNENEONVE R+ BCH2E8 O
R I I
¢l=N L1=N L1=N €¢=N 69=N =] BT
TSR H0z-L¥ER  B0I-0%E  LHonH y=
#gHEEE)  #@EEEE)  #EHEEC BHEEO)
BHe POIRTUEBFLNLIHEIUAREOPHERERUE 2

_15_



~ R

HABEZE. 45 34 % 1 5. Bulletin of Social Medicine, Vol.34(1) 2017

3 BFEARTEIA> bV —JU (PCRAT) OEFIEICIKNR &R FRRDIFHAIER

2 H4T1 5470 H4TI AA4TN

BFEFET7EAAVNY—LDOER BE)  BEM  BE®  HEH® AEH®)

n=94 n=36 n=34 n=17 n=7

D B2EEOM. FELOEYHINFLEAERLNT, FELADEREBARSNELY 436 167 382 88.2 1000

@ FELOBREOFKZCEHELERT, 5B SN TERVN(FAERIGLV/ELTELHARE) 351 278 382 706  100.0

B FELIBAREROLE . FEEERLTEATOTE, —RICEFBLYVFELITEBRTERN 213 167 00 47.1 85.7

570 ® FEHIHEMBEELABVNENILERY, JVWFEERTHRE) 447 139 324 52.9 85.7
Y ZEOFELORTERBMICRAT S EMNTELN 330 16.7 59 41.2 71.4
Q FELHCTTH, HEHZIEELEL/ TERL 213 56 412 70.6 71.4

@ FELADFEHTAISA4FLLTNT, ORHTN 330 111 353 824 143

® FELEMDLN oY BLCRERLEY, BOBBEOFE, FELITELTNS 160 00 235 64.7 143

@ FELADEDYADHEBETINY, 5lo5ko1YT 5 213 83 147 353 143

@ RESELZLD B, KA 532 44.4 55.9 474 100.0

® FEELTOTHRGH, PYLEYNREZLEL 255 44.4 29 118 714

HOBT ® MBECBRFOBHIFPVEVEEIHS 170 83 324 59 57.1
© RBLEHOM. tiOBENSFENTNS (BENTIGATICES, B E HMBIRICALES) 330 194 265 70.6 42.9
BOKELSEZ. MERI/HY. HRTHEENRSNEND 202 56 176 47.1 00

@ MZEICRAEDENPT L, PEIENERVNVEEDRENHD 18.1 111 118 353 429

@ KNG BRERBECRIEHAZLN 160 56 265 59 100.0

. B BBRHEDLL 223 28 294 235 85.7
i;;@ 6 FAENHEBTHRA—ROBEAARBALGLEICEPTER, BHESALN 202 139 67.6 64.7 286
® YEET. HRITFLHEBRTHD 436 111 176 47.1 286

Q@ SEhHd 213 139 59 471 00

9528 BEBEVHAMTRDOEARBLV R T OHLEIS
W) 1THEHOATH -7,

S5, 20HEAHWCHNSMAITo72L 25
MIRLEZEBY &I NV—TOELNNII AT T (GF
1 IE#E25 s 213, 4 2 IE#EAE 022). ¥4 71 (018,
046). ¥4 71 (296, -145). # 4 7V (2.874.62)
Thotze INHLOFERLIY, ¥4 71, #1471,
5 A TMZETOF A T THEHMEN2GH Y., ¥4 TNV
DA R R BPF A THIRENTZ 454 TD
AT LA O B 1 80.9% THBI % AT 12404
TEDLIEHRENT,

4. 1 RERBZTXEPVELHRTOR2A4T

Fa4ld, B3I TRLAE20EHOF S, FHHEIFEY
FEDA0%L LOTEE (RFEHS) ICEB LT 15
PR TIPSV E LB TF DY A 7 L ek L7,
40% L Fa FHEI R E LEHE X, 4208 T D&Y

g
O /471
® R/47I
] * e
¥ S FOE:
24 TFN
2.5
. [ ]
. ® ¢
0 DQ D e e® ee2
0.0 B ox eno A
o !qp'*" A‘;«% “
L ] r-Y
gz TN T G
25 . b &,
2471 A
e 2471
T T T T T
5.0 25 0.0 25 50
R
X1 HIRIAFICED 4 DD\FOEA4T

— 16 —

KF 0% LDfE

AT CTHEEERNEETE, XVFE#MOD 2 L OITR
B TH b,

4DODFF DI A TE, FTRUIIRTEBY TH o7z,
FATIOT7ELAAY MHHIZ2HE T, RBHEF
SBELY)TFESATT, [BUCEES R, BESE
CHLRWEAICH L] LV IR RTHNRTH o 72,
FATNOT A AL FMHBIZ3HE T, LG 7%
LEESGWTEDICHFIATT. [TEBIHEDS
ED%L SLOBEHRORENZLL, FLx b
FLB7ZHoNHRV] LW EHERTRHRTH -7,
FATMOT L AX Y FHBIZM4IHET, BbHHih
fl, MHEHMEREY L 7T, [FELADENTR
LA I, & 2 Wi L Twv 2R
WAL, OBEPLFVT VDL, TEBICELES
BHRWIGEDPL L GBTIRIAONLZ L H 5 ]
EVI M ERT N R TH o720 FA4ATNDOT AR
v MEHBIZ, B ) A WESUNMREE S 1 7T, [H
OFRFEVEL . FEDICEDLERERCHIGATE 2
Vo FELBUNIZL L HESEVIZOW] Ew
) E R TRRTH o 72,

V. 8

1. HARSINEDIFE

WZesing & 11 BRI HTE 3 % 3 69 A T,
Z0H bEMIT1I N (15%) Tho 7o 2015 FFHER
IRRRHE R 7% TId, 2014 4E O T RTAS AT 12 451 F
LB EGAEME AL 16% %2R L. AEEOEETH-
722 PO RERMORENRE —FICETLEEZ b,



AR IZE. %5 34 % 1 5. Bulletin of Social Medicine, Vol.34(1)2017

R4 1% 6 »RRERFAE CHRFERT XX bY—)L (PCRAT) %@L (RENLZREET 5HTFDI 1 T L4

BFERO1T

L2147 DR

TFEAAUNER

B47 1
REEF /BAHOYTF1T

BITKEEALL
BEAECELEVMERICHS

BOHTF

@ RIEHEDZ LB, EEEAELX
® FEELTOTELRIGHI, PYEYRETLALY

5471
REE BLBELVFELIC
HF1T

FEBITELBREMNRL
ZLDBEROREMNZLL
FEVELFREDLNEN

BFOEDLY

@ FELNCT2TH, BEDBTEELEN TERLK

BOHF

@ RIEHEZ LB, AL

FELDOHF

O FENBETHRA—FPHEAREAGE TR P TELRLY, FHBEEHLLK

S47
BhY s~
MERMEEI(T

FELNDOEMNFOELAHTRRIFN.

HHNTHIZHELTLSRKEL AN,
HDOFMDFNTIVD,
FELITELBEHNRNEEN L
ERTIEAHDNBIELHD.

BFOEHY

@ @BEEOM. FELOEYRINFZLALERLNT . FELADEBARSONELK

@ FELNMAAREROLE . FEEERLTEATOTE, —HICEEGL/FELITHBETERL

@ FELOBBOREICGHEIFRNT, BB, JIENTERN(FARERSGL/HLTEDHBLE) *
@ FELNCT>TH, BEHHEELEL TELLK

® FELITHAMBEEHA LN (EVILENRY, FVFRETRTRE) X
LTBROTELORTERBMMICHET SN TERN

@ FELADEHHITNAF4FLLTLT, OHAH T

® FELEMDLD Y, BLSRERLIY, HOBEOFE, FELITHELTLD

© BBZEHFOM. thOBASFNTLD (BN TIHFTICES, BB E AIBIRICALES)

BOHKF

@ RIEHELZ LU BB, EEEHELN
HORE-SEZ. MERLNGY, MHTIEBNRLAGL

FELOHF

© FEHIBETHRA—FPEAREAGE ITRPTERL, BHBFEHELK
® WEES  RIFDABRTHD
2 SENHD

BFOEDHY

84TV BORBEHE

@ RBEHFOM. FELDBYBINEFLALRONT . FELADEENRDNLLN

@ FELOBEMOFECEOEIERNT, B, HEATERN(FAERIGLYHLTELHALLE) *
@ FEMNHMARERMU AL . BELEMLTEATLTE, —HICEFULYVFELICHBTELL

® FELIHEMBBERALN(BOILERY KVFAERTHE) X

@ FELACT2TH, BIEDIEELLL TELLK
EBROFELDHEFERBEMHRAT S EMNTEGL

E:keDEis ¥
mE RIS T

FELIZEDERECHSNTELL,
FEBLRGITZLL RRAE LKLY,

BOBKTF

@ RIEHELZ LU BB, EEEHELN

® FELTOTHRISHK, PYLYNE LN

@ R EIC MREOCHBAESVEVZENHD

© @ZEHFOM. OBENSFOTND (BNTIHATICED, AL E DIBIHRICALES)
® MBEIC BAAL, BAOT L, PERAHEVEE OEBAHD

FELOHTF

@ SKEHLL BRERBEOCRGHZLL
Q FRHELEN

BiE

AY— LI 16N ARBERLECTIENDECRFORMET AAVMERERL TS,

KEOHFQIRBEHNELY/ZLLVEED, RESBVIFASMIT LTSS 2EENBVERER THD,

XBEFOBDYQNFEINCT 2T, BIEDDITEELLN S/ TERWIFEAT I~V LT RSN BNEREE THD.
KEEOHLEAN0%ULZRLIERZER . RFOBDYD. O, HOHTFQ. FELOHKFOTHY . ChbITEBTIEENDDIITERRLOT LY,
*DDNTNBIEE [, SELUTOHAMIREUABNAE TH2, IBRFEDFELORELLNITHSIBDOEDYHEANA—SLTHDENHS.
BT 1IE FELITHIRIZRONENA O ABEITBIEA TSN, FHUZENEELS1TTHD,

BATTIE, FELITELFEENLL BORAE., FELADEDYDTFEINREIN, FHHUZENEELI1TTHS.

BATIM- Vi, FELEROMEITHIRARESN . XENBELLATTHSD,

2. PCRAT MIBEFERDOEE M

K522 3517 5 PCRAT @ 2 BIOFHEIZ, HTOH
DYIET 2@ 1 HALUA CTHEZITRO T, &R
EREMDTIHHATE2HEATH-o 72 EZ L, K
BEVSROLNI-HAER., [FL00HMBEREZEIIE
bEEE . B e TER W] THY . 18 #
AROBMAZDORECEHOTF &b DIEICONT,
MR RBREMDNLZHEHATHo2EEZ L, HERD
TR OFREIX. FLA RS R RKEE R CHIFRA
ERHGEEDEDL ) FIZHMATHLEEN3ETH S
R R THIRAE ] THMAR] 1284820 2%
BEVIHED BNENTWDE, LIzhoT, Ky —
WERMBHTAEICIE, SOLTHBIZDOWTIESELT
OB EWPEN L ZWE L, 1 RFoTF L
ODFEEL FNUHED) — I 2BOED Y F gL
THHTAZ L AMRETLVLENH L LEZ S,

3. Ef &A= PCRAT OE A

FEOR R, PCRAT HFE 37T HB L, LB LE
BXR MU FFONTNNICEYL L TWD T EDHERR
T&7 HTH, FHOHYUEROE» > 7220 HE

_1’7_

3. BFRRDS 9THE (600%). BOKTFH 5 61
H (462%). T-&b 0755 53HHE (556%) &. 3
FEIBIZD72 D NT VAL LB LTz, THUEEE
PLBERMRIE, FEOMTFHM, &5V IEHOH
THMTE R L, BTHEOMDY L FEICHEEL T
TEARX Y T HUEMEEIRIEBL Tz, ORI,
BT AR T OIS EE$ % &) Barnard
SORMY E—HLTHBY., BTHEHRET LA XY
MY AR, BELMATH-EE 2D, $72. W
HIHPER2S80% L AR L, BT BERORB AR E 2 T
4OIETELI LT, XBRPULELBTOI AT
FHREIORT S EDTE R EE R B,

T/, FHIRE5HE (HT0oBHLHODE®. #H
DT, FELOHTO®) 3. BBHOBERA ~
PELTRICEOTELE, IBPVELBTOS A
TEEBORTVWIHHE CH o7 EZ2 D, 2FD. &
NoORHEFROPEPPRTFILEL TS 9 2T
BEROTWAIHHTH D I ENHELFENSRIEZIN
720 720 BFOMDYQRBOMTOIL. HFOL
FATTEHELTVDE0, ¥4 724+ 59 2



A
=

2

HRBEAIIZE.

TH) W2 BET 5. Lo L, £4 TRLEE

TETHBBTOIA TERHERS LabEL I LT,

FATERGTDIEDNEG b EER D,

4. TRPVELGHRFD 4 214 TO4EH

WIZ, AWRTRENLZBFOI A TORHB LD
BENIOWTEZ B,

Y47 11E, BEETROEBTIHEDOL VIR T
Hol2h BOKTLIRINTELT, FEOITHE
oo 7R R (L ORI TF D) TFEW)
CEDVEBIN R YA T ThHoTze 2O ATIE, T L
bDOTLAAY PHHOMIERL72HE. #ZTIE
MEZR L EHBSNEHRTHL, Licdo>T, T

TREAFPRL AR -V TORLIBTELHRTH Y

K=V HOTRBEBLIZWHRTH 72 E R
%o

FATMIE, BAELESOLRVFELITHFIN,

HRFIZR->TWEIA T THY, BT LHENS
WEA T ThHotzeo SDFTALTIZFELORTTIE
hWhohs, BHEZOLRS] RREHE LTT7EEW
FLEEIR LTz, BOMTO [RIEVTZ L
W E, BlOREE LTItk b oh, T EHICEIF
ENTRENTZZL DODOHRNITE VDS, O
YT IFELNRSToTH, DO ARN] 2 &
AR E LRSI, REFE . BRTFREREIRDS
IRENTWEEEZ D,

—fEIC, TR T &b 3% B E & VWS EY R
T, BETIEIRBIENLTHREDSD LR TH
o LHIL, FELDOHELEHEZOLRIIIIMA T, BA
T ELICHF SN TEBEVZLL o T DA,
[ HREDRX Y F VHIREIHE L TV 5T HE
HLH)., VWTETELRRIEL DL R %S
WEEMDEZOND, T2 E1THRETCERTET
HIUE, LEETHZ L TREF RO RS 50
REENEZ BbNL, LIS > T, AY = Vva T
BB R E L CRIBD 5 NN DH D EEZ b,

FATMENIE, EBTLZHEIT. TLXY AW
LOD, FNENOFHMATRE N,

T, BHTOMDY) OBEEPERL RSN, ¥4
T, WEBIZ, [EZERFOHTTF &L NDOREMN
RonZzw] [FEBITHEbEFENT. JEATE
] [FEHICERETE W] [FLONOHEIH
HEHZ ] [HEOT &b Ok % PR 130
TELRW][FELDT o ThuZobNRn] &
WO BIHH LD, TN Y T OREALAIR

_18_

%5 34 % 1 7. Bulletin of Social Medicine, Vol.34(1) 2017

ENTWz, TNHOEHBIX, BEEWIEES & 47
Lo MOEIC B AR L £ 2 b, Fex OSATIIZE ™
THLR RS BOT EO~NOFHEREDL Y 2RT
bDEEZ D, LAL, MEBEDEWVIL, ¥4 TMOY
HTTFELNOFERITFNPA T4 LTT, Ol
W] [T eV o720, BRLSZRERLAZY,
BOBEOEFETFEDIHLTNS], 72, a1
% {7 was [BD ) ATV Floiko
7205 ] e E LTURENTWZ, Ihb g,
ek BARRYERER OB FERE O FHINIC R 5 B & 3
25, Fx DRATHHES THOP I HOT
ELNOBF DY ZRT OO THo7zEER D,

WICHORETClE, 4 7IMOBIT [FEREZ 2% 2.
MEEASH D . MRS 2 LE o N ] L)
BERL, ¥4 TNVOBUT [FEEPH L EE ]
[RIB2S$C . R0 LY ETH ] [HEE W
BN LW EHEIRL TW, FLEbOMT
TIE A TIE [HBEE 2] [EER] [HHEPR
b ZELEEERICH 720 —FH. FA TN
T RTOTEHIC [EEG A ] [HBzED R
DL EMENRENE Z %2 T0DbEER D,

bz ehs, ¥4 7MiE, T & BLEMEMEIC
B, BVHELZEDYEZRLESLL, HAFL A
T4 7 LTRRIBIICHEENCE D Z 720, BoT &b~
Db Y F, AE LB LREL Y O %Y A 7
EEZEZ2bNE, 2F0, HFLBLLZANVF—DFW
HRTHY), BUTHFOMMETTFELEMEL TS
—HT, BUERE 72 BRI L RE R L) T2 5
A TeER %, T2, BAHIIHERLEZ %2 F>T
W, MBS Vo, MR E 5D &2
VHIRERTAAEGDOY A T E2 D, ¥4 TV,
T O EMENRBEE R L, BUIHELEDY) =
RY 72, BT L DIMNAEZ T, BT OMEIE F
v MF SIS 2 e b oL E 2 %, BO
FELWL, R Y REZ LR, BHHELVWEW
ZEMS, LEZHGE I OHEEZON, HEHD
FHEESTLO, TBELV-PZODRTVEEZ L,
L7225 T, #A4AT7MENIZ, T &b 0OT2 582
BZORTEEPVLELRIA TEEZLNLN, BT
EEBIITEEETIINET 2 L, BEEEIETEIN
TR S F ST RESB T 2RSS LS
5o

UEozZers, Ky—Vvoltos 4 71EI
. SRS VE L BEASBEAAL LG 72135 ) OxF 5



&

T, PESE CRINCIE L CHRTHEERTE T
LUy =IO ET, BEFROFINIIES
WCREDLMRTHo/eEZ D, IRERELTHL
L VA TMRNANORITZ EL e h, Rilod
i B EETH D, £72. BTy 4 TMENIE.
A RBEDY & LTS R OERE S AvE L L CBE
IRENTEBY ., JEFAOBITZHIES % X ) %)
VB R E#E 2 b, Paavilainen 5 i, [REER%
ARTHEIE LT, TEBIEELEE R CETIDHE
LTWa, FEOBTIZIMZL TV TRy b7 =212
RiFTH, BIFEDIO—L D LESPLICR DR
COEMERLTEY P KRR RS NEE L E
PL Tz, L72Ao T, A4 EBFRERCELHANIIZ S
HEB:—HT2Z e, HTos4 7M. VIZTFH
WXIEETET DRR L LT R 2 LB RIE Sz
EEZ B

5 1 RERZICHTIBIARY —ILDEH
RIFFEAE RS 1 kP CHEB L 728 ok A
SETHRICOT AN D DMK % LIRS 5 LD
Wr&7z0Z 9 FHFT, NS DFEFILE RN
b D04DODY A TIIHEENTZ, TD4 YA TOUE
e, KA TEEHOTET LA AL PEHEIZOW
T L ORISR T ED DL LI LT 1%
FAEL TP VBB T OB ES kb EE 2
o RTHAXY MY —=VE, BZORTHEHTLZ
T BTFDOY A T RSB T THIBET & A REMES
F s 45 A T ORI EE T B % PR O REBRAE
BEMDOTIHERT L —MIco%d b ER b, T2,
TAERIAS TR R 22 B 0 & BHICAT ) 2 & T s
FToE=Y) yAMEES N, D TidEer T L
bORBEERIT A LICHMTED L EZ D,

V. KREORA ESEDRE

AWFZEDORFUL. FrE MO [R5 -5z hng <
HotoZ b, HREL Yy —IZKEL TFESNE H
HERTE 72720, B IREICHBRE.C 2 7D ik
BEWETH o 2R D ) . T DN T AR
FEDOMRFTH L EEZ L, T2, AIMESL TlER VW
BUEZ OR TR IR TH o 72720, BB HEOE
BHREZOND,

SHOREEIE, Ay — Vel L CER L7225
LTy ¥4 THONATT T T L &VER L CTEHM -
T 2 ATV BRSOV TIRE L T RED D 5

_19_

=

2

T7E. %5 34 % 1 5. Bulletin of Social Medicine, Vol.34(1)2017

HEF

AW EE/BT HI2H72), BICLWH Iz
W2 E LB OBARIZE CREHH L R E 9,
T 720 RWFIRIESCRI BB R AR R (C) (WFZERRE
Fr 1 20592630 WFFEMFE N ME=ET) DI
BRI TEBLI—ETH S,

REFERENCES
1) EEG @A, P27 FEOREMHIT CORE
JE AR IS 2 (# ). (online) P 28
F8 1 4 H, EHYE REZERKHER (2016
£ 8 A 24 HIgHR) |
2) URL<http:// www.mhlw.go.jp/file/04-Houdouhappyou-
11901000-Koyoukintoujidoukateikyoku-
Soumuka/0000132366.pdf>
FHIES. BRICB2BHOGE - A%, FF
TOERP & RMAFERIE—LE L K= MIAhD
FHETCHGEF O ERTH— &hE bR
KRR, 2007 @ 173-209.
MEF G, FHERT, Bl AR Y
YNT RS 2 HCRHiR (EPDS) OfF Mk
&LV R, 1996 7 1 525-533.
WERES, T HFHE. HEROREEAO
HORARNEMEZIEHE L2 A /NE R
fFge. 2008 ; 67(4) : 641-647.
WEREF, T, HHEE. BEROBEICZA
SNBIH DIEIE L R 70 v EE—E R
M2 L 72 S BE S I ER AR 12 81T & SR TR O
WMaf—. FEtRHZ R M. 2003 © 53 49-57.
RS, R DM R & ER TR -
A BEIHREIC B 5 EPDS (29 YN T jiE
%) DIEME) OER—. T XAV FANIVA,
2001 : 4(12) : 938-940.
MR AE . A2 T 36 2 5
2000 : 29-39.
MR %R BEDIZOO NHIEET
B EE R 2005 : 28-35.
JEAE ST @A, VI 26 4F B M PR AR - A e o
HEMEOME. (online) P 2843 A 30 H.
KEEBREHMERES AR - (RS at it
B ErE. (2016 428 H 4 H#ZR ). URL
< http://www.mhlw.go.jp/toukei/saikin/hw/
c-hoken/13/dl/kekkal.pdf >
10) EHEE T, FAERY, REM. FEEILLDEE

2)

3)

4)

5)

6)

7) Wt EAEE R

A

8) o

w
&=

9)



HABEZE. 45 34 % 1 5. Bulletin of Social Medicine, Vol.34(1) 2017

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

FERMAE HIRMEICIBIT 2 EEILL) AR
. BEEFEBENZE, 2001 ; 29(2) : 96-123.
WHT5, HIBER 1% 6 » HRERSED
FERANE & RO DY, HARRRAEEHERE,
2009 : 56(2) ; 111-120.

FIERIE 25, KIS, 4 KRG, JLiEEo 5
HBEENRIBE 7L ==V OFEEGITE L U0%
HIFNZ BT B OREWIRE, JLilE ) —< F
41X — 3 W%, 1996 8 1 115-130.

Bowlby J. Attachment and Loss, volume 1,
Attachment, New York: Basic Books. 1969, 1982.
Ainsworth, M., Blehar, M., Waters, E., et al.
Patterns of Attachment: A Psychological Study
of the Strange Situation. Hillsdale, N.J.: Erlbaum.
1978.

Caldwell, BM., Bradley, RH. Home Observation
for Measurement of the Environment. Little
Rock: Center for Research on Teaching and
Learning, University of Arkansas. 1974.

Amold, D.S. Wolff L.S., Acker, M.M. The
Parenting Scale: A measure of dysfunctional
parenting in discipline situations, Psychological
Assessment, 5, 1993:137-144.

B, AR BEOEFTREICBIT5
BENER) AT A7) — = v ZVEMEOEH
e ZUMEDORE. KB RAREED ¥ —F .
2003 : 3(1) : 55-62.

Anme T, Shinohara R, Yuka S, etal. Interaction
Rating Scale (IRS) as an Evidence-Based Practical
Index of Children's Social Skills and Parenting,
Journal of Epidemiology, 20(2), 419-426.

Summer, G., Spietz, A. NCAST: Caregiver/
parent-child interaction teaching manual, Seattle,
NCAST Publications. 1996.

JIATRK, AR KREES M. HAGHE
NCATS G ER DA FLA R EZ B 25
5B OBARIEDOEED 72012 FLARES -
LHEEERESE | 2009 5 18(1) & 45-56.

MIE=ZAF, MELETF, REABT. BTFRER
TEAXA N = VO -HHONKEZY

OG- HARMSEFWZE. 20155 33(1) :
131-138.
ME=2T. 1658 B EESE CRERMD

KU 72 B BEF ORES. AR E R ARSI TR

_20_

23)

24)

20155 39 : 115-122.

WMIER=8F, MR kF. 1% 6 2 7 B R
TORIERT DY [REY) %R ] LR 2RO RN
—A SIS 2 HE R O 7T 2— b
WEB SR A SRS 2008 5 21(2) + 141-150.
WEZAF, AR, fURET. RESET
TR DSV E LR BOT &b ~OAG#EY) 72 H
b —F &b OERMBEIZHED 2 FME~D 1 ~
y¥a—%EBLT. HEARMEEGMESE
2015 ; 4(2) + 121-129.

=]

U NN

[F=N

25) Saeki K, Izumi H, Uza M, et.al. Factors associated

26)

27)

28)

29)

30)

31)

32)

with the professional competencies of public
health nurses employed by local government
agencies in Japan. Public Health Nurse, 2007 ;
24(5) : 449-57.

NHFIEE D VT - EXF— D7D SPSS 12
L BIEEHENTAM, TV T7 T AHMR, 2007, KEF,
118-148.

DAL BN H AR B #ER & 0 P27 4 BRER
PR TGRS PRAERTIESE & 2, https//www.
nurse.or.jp/home/statistics/pdf/toukei02-2016.pdf,
ANEAEENE N B ARE RS P 27 4R FHRER AR
FrarE kR BIERMERMIBESE S £, https//www.
nurse.or.jp/home/statistics/pdf/ toukei05-2016.
pdf

BH AE, K& €0, &l #%, . ¥H5Cx
FAR—= b7 RO ACIRE  IRAEATEERAE
Bl ofE R, JLREARE RS SRS 2004 5 30(2)
81-86.

WEAET  FIRET AR M. RAARKE
SEIRE D DR AR R B 0> SE T & DR A AlAE BRI ] oD A 8
KW F ) A PERFHEHEAIAE. 2013 1 5(1)
23-31.

Barnard,K.E., Spietz, A.L., Snyder, C.et.al.
Thenursing child assessment satellite training
study guide, Un published program learning
manyual, 1977. 12-13.

Paavilainen, E.,, and Tarkka, M, T. Definition and
Identification of Child Abuse by Finnish Public
Health Nurses, Public Health Nursing, 2003: 20(1);
49-55.



AR IZE. %5 34 % 1 5. Bulletin of Social Medicine, Vol.34(1)2017

BEE T ETERIC L) BHE M 2 O R R
TALNXVDY =) - FxEX NV E AT VAN R EDRE

Relationships between individual-level social capital, family relationships and
mental health in mothers who have remained voluntary evacuees due to the

Fukushima Daiichi nuclear power plant accident

EHEREAR Y, SEERE O AMEART VL BETT YL R BT,
AREPARAN YL RIS > O B S Y, NE RS Y AR Y,
RERP IR Y RIR Y,

Takahiro Iwagakin, Takuya Tsujiuchi®®, Kumiko Komaki”, Chikako Fukuda, Ryuhei Mochida”,

) Taisuke Katsuragawa>’, Kazutaka Masuda®, Takaya Kojima*”,

Koichi Negayama®”,

Noriko Ishikawa", Yamato Akano*

Hiroaki Kumano™, Atsushi Ogihara™

1) B RER S B A A=A 7R

2) FLARH R N R A0 B

3) FLREHI A S E AR I e NJH S F 78 A

4) FARHARA N FES

5) RS EIBS AR AL AL &0

1) Graduate School of Human Sciences, Waseda University

2) Faculty of Human Sciences, Waseda University

3) Waseda Institute of Medical Anthropology on Disaster Reconstruction
4) School of Human Sciences

5) Department of Social Welfare, The International University of Kagoshima

w8

HHAKERIE ) MBS T HREETHFERIZ LD, 2016 4 3 ABFETH BEIREXEIOZ L OFERDH
T A BT T D, BEMEERORTHIRC, FBH THORBIIRRTENY 2 B0 BUR BB O LN 2
FEH THEBEOMINR RIEROZAL, #EETONHBEROMEEL 5 X 2 I VAV ZOEALPEH SN T2,
AWFFETIE, FEL AL HENICHEELZFIT 2 200549 FE TCORF 241 L2 R E L, RIEERLTY -2 %
W FXETVERIVANAEDEEIZOWTHL2IZTAZ EEHE L.

FRREOHE L B OIS DIKE (CESD @ 26 millb) EOBEIZOWTEEU I AT A v 7 ET ML D5
MaiTo/ze 2, BFOHRTEET 5 BIIRE L FET 2832~ 2502 5 (95% CI : 1.125-5563) #19 223
FEONDIREIZH 2 2 EPHL NI o7z, T 72, BEAERAOGEHED B REHI A, R 5434 5 (95%
CI : 1.384-21.339), HuUBHEI~O SIS ATE W EELIC AT, W EEHIE 3244 5 (95% CI : 1.0839.718) #19) >
BEONDIREIZDH D VWL NI R o7z 5%, BICHTORTHET ZHBOTIRICBVTE, FETY—
I NWVEOHILTITOND A 7+ =< VBB~ OSINE @ LT, MENOFEECHIBIE~OSIEZ &,
V=Tl FXEINVEBRE LT I EDNEETHLEEZOND.

_21_



HABEZE. 45 34 % 1 5. Bulletin of Social Medicine, Vol.34(1) 2017

Abstract

Due to the Fukushima Daiichi nuclear power plant accident caused by the Great East Japan Earthquake,
many people who were not in designated evacuation areas still remain voluntarily evacuated even in March 2016.
Among voluntary evacuees, in addition to concerns about economic burdens and radiation exposure, mothers
with children have been found to have deteriorated mental health due in part to increased child-rearing problems,
changes in family relationships, and weak social ties at the evacuation destination. In this study, we aim to clarify
the correlation of family relationship and social capital with mental health in 241 female participants between 20
and 49 years old who have children and remained voluntary evacuees.

The correlation between the presence or absence of a cohabiting family member and the mother’s depressive
state (CES-D : 26 points or higher) was analyzed by multiple logistic modeling, which showed that mothers who
lived only with their children were 250 times more depressed (95% CI: 1.13-556) than mothers who lived with
family. In addition, mothers who trusted their neighbors less were 5434 times more depressed (95% CI: 1.38-21.34)
than those who trusted their neighbors more. As for participation frequency in community activities, mothers who
responded that they did not participate were found to be 3.24 more depressed (95% CI: 1.08-9.72) than those who
participated. In the future, in order to particularly support evacuated mothers who live only with their children,
it is important to establish proper connections to formal and informal services to reduce child-cearing problems,
encourage participation in local activities such as childcare groups, and foster social capital in trusting others in

order to improve the mental health of mothers.

F—U— N RESE T EENRR, B, B, AUV, V=T x s FrES L

Key Woads : Fukushima Daichi nuclear power plant accident, Voluntary evacuees, Mothers, Mental health, Social capital
T=-B®W FNANIVAEFIRBROMER L ) EZN % o T 5.

HHAKEKICHED EEE TR EREROIE FE5 (2014) 3B, REROP@E) IELTFE
(MRS SIPE S T ANE SoR @ T FNEE THADOEEE R E L ZHEICBNTKE (92 -
HEE S, JHFE, S O FEMBERMREIZL o T NEIRFERHR EE) & Hv, BRI 2EZRD A+ LK

Wl BEOEREPEDONTELY. LA Leds, BEATA L7285, 308%D A2 D DA% & DIE
[ ASTE5E 3 B BEBEFE R XIS A 7 sl © ol Wb o7-Haiffii L, ROFBREMOAEHTHHO
. VbW B RS R B AT - RS A AP LARBEIHRL TR I L e WL T2 7. &
BB TR Th oo LSRN Tns 2. 7z, WS (2013) 1F, B CTHES 5 Bt
R ICRB SN TN D [ET RS EDSRE L 2HAEICBVT, BEEED C)RORBL OFR
2] OMETTIXTER 23469 H 22 HOBEIZBWTHE DHENBE, KhbLOLBADHELDTVLH, &
BILPIC 23551 A, 402 26776 N, A FF50327 A OWFUAT b H P FI#EEE LT 252 i LT
BEHEHICEEL TV I EBMESATNL Y. B w3 Y.
FREE I LTI, [ E E RS TR 5 B 4 AWFFE T, BBOANHBRE X 2 5L A
ELCHRETE, BRILTISE 0 F 3 A g S ok 5 X g2 PR DREIZ DTS 22T 2 720 RS M- 5
ESNIAERD ) BLHEKREAT S 72 BDRII—EHIL F2EALNVDY = x )b F v ES )L (Social
WA DM, BT O A TR 2 %1213 0 i k) capital LF, SC) 2 H L /2. SC & i [ 18 ¥ -
LS DB ASTONATUL Y. UL, MRS HMMWOREE - +v v —2 ] 2ERELAH
SRS O B RS bR RICED AL LT, Mo 2R 2 e THAMEREAR LR SN
FIEY P EEOEERSESITONTVEDOHRTSH 5. SCICIERE - L o LB FAEO A
%7 20X HREISA, B E RS T 5 DRESTNMS LR CTHL R T4 278, £
D EIFEEOEEMRS S 2017HE3HRTHRT T4 LTRI Y74 7R MEMEEOREE RiedH
LAR20154E5 AICEBE X DFERINY, BHMIC WA TZADRRCD L) O TR LTV T
DRI 7 e DSBS B 2 E AR A STV P, Dy P RS AY. F 72, SCIZiE Putnam 5
HEMESEZOEGETH, BICTETChoORED X >~ WICRBRSNDEFOHSWEEEZIRZ L DD L,

_22_



it

Lin 5 "W ICTREENBBMAOKNMRE LTORY b7 —
7, $hLLEMALNVTIRZD DO H L. AL
ANV SC OFHICIE, MENDOFBERLLZ AV OE
ke Vo ZRRAINTRIE L HIBATEAOSIEE R H
FWHNIRT T B N E v o 72 TR NS < Fv S
ncwz v

INET, TR LS LRI, )
DRFE~NDA ¥ 5 ¥ 2 — |2 &k BB ks
RIEOM A 70 CEATBIWRE A YRR L & b IR
LTw [HE8E7aycs b2k 2050 8E
ERTWDE P LhL, B X Yy vaL IR
RIS Z, SC & OBEEZMRET LRIz E A
RNV, 22T, RIZETIEHEEREEE L Cw»
HRBOFRFEEAREEALXVOSCIZERL,
VENANIVALOBEICOVWTHL 2T A EEH
e L7,

ﬁ%-ﬁ%
. MREFHE
ﬁﬁ*i SRR

$ 52 25 il
EEEI
Dﬁl

SR NEHAAF T &

s
=~

=

NHK &% R A4 m T 2015 4 1 H~ 2 HI247 - 72,

IR R R T, BT, AR, wh &,
TENT, JNEPHT, B RAT, AEENT o 8 THHTH > 16,686 1H:
il L7z, ZEEROHIZET, Fi Fﬁptﬁk
BMEAEAT L, EERAICKHEEE L OE%IC X
ﬂ%%%ﬁtt.ﬁﬁ%f@ﬂﬂ&f%tz%Z%(@
WHE17%) O b, THCE LAaAS HE#HZ 5
T2 20005 49 i F TOBRH 241 H &2 T OXF 5 &
L7z, WEEMEE L LT, BRERE [AEReT
B HFZEIZ B S 2 i 1 OEKBEG GREFES
2013-131).

2. AEIEHE

B % e B BN OREERIZOWT, [k
RPFED) RiELOHEOFE] [THAFEOHZKMET
OFE] mhrz. T, BIEORERERONMEKIC
OWTC, [THHELTWE] 25 [RERHTH 5 ]
FTo4METRRL. 51, AL LD SC D
L, BRAIMBIREL LT, [TEHDOALIL, —#k

WEETELLRWETH], [TEFADOAXIEIBE
T E-oTwh EBWETH] LOBICHL, [&
TLZHEH ] o [&ZHIBbhv] FToO5H
ECHEERD, MmN RiEEE LT [EFTH
WEOETHADONE] & [10 ALLEL 5 -9 A T1
-4 Nl TOA] oafppcama, [Hso—27)),
PTA, WREME, ARG, BHES, FHERS]

-
RRR
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BINOSNERE], [T ORZREI~NOSN] %
[ZILTWA] [BILTwaRw] o24ETHERa:.
AV E VAV ZADOREICIE D DFE CEMERE (L
T, CESD) #fiH L7z CESDIE, 721 »EHK
METAWIRFDS) DDA ) A 7 BORIE % HIZH
BLIZRETHD. 160K T14 7HHE (52
CLSRINGSUN LN
NTEY, ARFELZED30%Z2LEHICHRS
R IEIL <R ST 2 ) @3 1 ER o R
WREIZOWT, FEAERY (LHEM) 04, & &
LEHDH 1~2H) 14, £<Hpb B3~4H) 24,
WwWobdsd (5HULE) 3ATHEMHESEHO~ 60 5

TRMEL, — #1216 MU ETH ) 2fERD ) L4
%éﬂé 72720, BARANEIRY 74 7HHBIZOWT
ROR A & 0K < RREI S 2 A M E TORFZE TR S
NTW2 Y X )RS DIREICH B LT &
57y bAT7HE L CTEFHEN26 U EAER ST
BY, RBIETIEA Yy M+ 7EE 15/16 12 L7254
25/26 12 L2 EEREEL Y. B, v M TE
% 15/16 I2 L7=¥5&% [CESD : 16J, 25/26 12 L7-¥%;
#% [CESD:26] L%l 7.

Z oM, Fikn, RACERE, BSIERD HREPIRA, E
BRI, FORREA DL, & B OHITT DR
SR EER IR~ OLE T4 CLRL Tw
vl & 70), TdodI<0m] %2 110 &L, 118
BrCU I ELRTFHAELTLHo72 E512[0~2)
[ L] # [3~7) % [ B, 8~10]
[ COLE] BECAH T T =) Lz BAME
T, FKiELFEL WL A [RiERRE] B, &1
DI THEGES 2 B A [R50 ] BEEEg L7

3. PhAE

T, [REFRE] Be T80 ] BoElk &
MEERE, BSIRIRDL, BTN, FEIAOREEE, R
HIEAOLE, BEOHITADFEEERIZBITSZEN
%nw@%%m%%%xzﬁm\;ofmﬁtt.m

, [RWERRE] Be [RT#E] o CESD #H0
#%&J?éfbtﬁm%ﬁof e ,%%%%

ICBIT 2 HE RO SCIHHE & B O DIREL
BEIZOWT, $EOVAT A v 7 ETFTNVIC b\ﬁ
L7z, Gt adr ) B, ElERA~ORGE, Biadvo
FH#oWw TR TomE Y [Hw], [HEl [

S

4DORY T 4 THEDHRERE

Wl O3 hTIT)=IIhELE HnEDOETLA
BlzowTid4ETcomEx [10 ALLE] [5~9
AN, TANLF] @o3H73) =208 L7z W1

13 HALBAU7 (#kstastt VR iigerr) % w7,
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&R OEE L [RIEFE | BEDT58% Tdb o 725, [HET-EHE |
1. BAEMS SUOTRERRE B & [EFRs| L 228% L AEICE o2, F7z, EBINEREL

HOEEOHER
HE RS 2 B8 [ R B L [RE7-R
HOXAREM % Tablel 12777, 4F#nIx, [FERRE]
HETIE 30-39 ik & 4049 %45 40%75 T IR IRE LEI £ C
Ho7zhs, [HEFEEE ] T T 4049 RO EIE A 639%
ERBIZED o7 BERIIZOWT, B - L5155

v & m%E L7z NoF &I, [RERRE] #2°21.7%

Th o7z, TR ] B3 288% L AREIZE o 7z,

& 512, CESD ORI LT, 1) 2RENEED N
% 16 sl EoElE, 5 <) DIREDEED LS 26 A1
DlEo®IEIic THRERRE] B TR | 2%
DEEBLO T I I E o 72

Tablel. JKEDEAREM

£ RiEEE B R
41N (122 A, 50.6%) (119N, 49.4%) x 21 olB
N % N % N %
FH
20-295% 10 4.1 7 5.7 3 2.5
30-39%% 98 40.7 58 475 40 336 7.58 0.02 *
40-497%%; 133 55.2 57 46.7 76 63.9
IRFE
hZ  EREEE 85 36.6 38 325 47 40.9
B ER S ESEFE 89 384 49 419 40 348 1.92 0.38
KR/ KREREE 58 25.0 30 25.6 28 243
t%h;té‘ﬂ
201 85.9 113 94.2 88 77.2
Z Dt (B5E, FERIE) 33 14.1 7 5.8 26 228 13.9 000
HHFILA
2005 R 43 19.0 16 13.9 27 243
2005 A L 4005 F kK 76 336 42 36.5 34 30.6 5.36 0.15
4005 M LL_E6005 FRH 64 28.3 37 322 27 243 ’ :
6005 M LI E 43 19.0 20 17.4 23 20.7
FHAORER
=1 114 47.9 68 56.7 46 39.0
o 64 26.9 26 21.7 38 32.2 755 0.02 *
&L 60 25.2 26 21.7 34 28.8
AR IR~ DI ER
IDERARL 17 12.1 11 14.7 6 9.1
fiE 41 29.1 25 33.3 16 242 3.19 0.20
ETHIDE 83 58.9 39 52.0 44 66.7
IREER
xRV IRY =0 48 20.3 28 23.3 20 17.2
EBELELE RN 99 419 48 40.0 51 440 1.37 0.51
HERHEY F=<EL A IRY =< A 89 371.7 44 36.7 45 38.8
CES-D:16
155 UTF 89 41.0 56 51.4 33 30.6
165 L1 128 59.0 53 486 75 69.4 9.712 000 x*
CES-D:26
25| LT 158 72.8 91 835 67 62.0
265 L1 E 59 27.2 18 165 41 38.0 1261 000
*:p <0.05, **:p <0.01
2. CES-D O&EtH{E 131627 5, TR | 132237 M ThHo7z thR

Table2 12 [ KR E] B, [#T#E | BT o
CESD Gatfemzm L7z, [RIEFEE] OV

EORER, [RIERRE] B, [ 8EE] B
HPEBIIEWI LWL E R o7

Table2. [RixEE] B, B8] BB CES—D X7

ait IRIERE I3 T &7t | 7¥
e e = - olE  tIRE
n Ty REFE o FH FEFE o FHY BERE
RS 209 1936 1104 103 1627 996 106 2237 1125 000 %

*:p <0.05, **¢:p <0.01
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3. REMERE AL 2ILAILZ EDEEE
FEMRICHET 2 &LEE EBHOH ) DIRE
(CESD:26 fibll) roM#EIZOVWTELED Y X
TAYITETNVICE BN AT, F v XHE 9B5%
BEX M2 EH L7 (Table3). Modell 1Z7H% 7% 1,
Model2 Tlx 4, FERE, BEWRM, HEINAT
F# Modeld Tlx Model2 @I H (22, F@EinyE
HERE, AR o3 A LT L 7
Model3 I2B\WT, KiEEFEEL TWARWEH (BT

Table 3. FRIEMFR E X > ZILAIIL R EDEE

ZDFER,

WEE) 13, FREFAEL TV (RERE) 25
~N 250 5 (95% CI : 1.13556) 19 A8k 5 IKAE
Wb ERHLPI o7z, $72, BUIEORRER
ORI D WT, [T - el & m&L
TWL B, [RER - LR AR & mEL
TV 5 BEHIE 4590 5 (95% CI @ 2.014-10461), % A
OHFBAHFIZOWT, WD | LRI LRI W
Zeua] LA L 72 B 3.025 B (95% CI:1.214-7.536)
) OWEEbNBIREEIZH B 2 DS TR 5 72,

Model 1 Model 2 Model 3
SCiRiR % OR (95%CI) OR (95%CI) OR (95%CI)

REEDEE

HY TRIEREIEE) 309 1.00 1.00 1.00

HLTBF8% 3 695 3.09 (1.64-5.85) * 282 (1.36-5.86) * 250 (1.13-5.56) *
RIERAZR D B

THHmE - PREE 320 1.00 1.00 1.00

RERim-POTHE 68.0 4.17 (2.19-7.93) * 4684 (2.23-9.84) * 459 (2.01-10.46)  *
1A DEHEF

HY 576 1.00 1.00 1.00

AL 424 542 (268-10.96) * 4.3 (1.92-9.60) * 303 (1.21-7.54) *

* BB=AY

OR:AwXtt, 95%CI:95%= 48 X &

Model 1:5fE%L
Model 2: & iff, IIRFRE, IBIEKR, HBIRA

Model 3: i, HAEFE, IHIEKT, HHIRA, THRMOBEZ, RITRERE~DDLE

4. [BFEE] B0 SC & XL 2IAIL ENGE

BT, ALV SCIZET 20, ik
BB AR & 19 DIkAE (CESD:26 MiblE) M
HNZOWTHH L7z (Tabled). Modell 1278437 L,
Model2 T4, IRCFRE, MRE, HaNA T
Pz Model3 Tl Model2 ®IE B 12/ 2, @094
HERE, SRR ISR B OB T L 72, Model3
IZBWTC, EBRERANOBEESEVERICES, K

WEEH X 543 1% (95% CI - 1.38-21.34) #19 o »35EH
NDHIREIZH L ZEDNHLEN IR o7z F/2, s
I — 2 VR PTA, TRIGE 7 & OMiGE~ D2
HEIZOWT, Bl Wb EREL TWwAREICH
X, S TWARWEEE L Tw AT 3.24 15 (95%
CI:1.089.72) ¥19 ONEbNLIKFEIZH H Z &A%
Lo 7.

Table 4. [BFB#| BEOY - v Ilx v ERILE AL ZILAILZ & DEIE

Model 2 Model 3

OR (95%CI) OR (95%CI)

Model 1
SCHEZ % OR (95%CI)
SRENAISC
BT RADERERK
=1A 150  1.00
Ffa 400 407 (1.32-12.26) =*
&Ly 450 458 (1.54-1362) *
EBEEDBITELDER
=A 525  1.00
ol 275  1.10 (0.44-2.73)
fELy 200  2.18 (0.69-6.83)
#EMSC
i EE A~ DS
HY 244  1.00
Ay 756 275 (1.16-6.50) *
HNEDETDHAH
10N L 100  1.00
5—9A 200  1.33 (0.33-5.43)
ANLUT 700 227 (0.66-7.79)

1.00
436 (1.25-15.23)
5.63 (1.56-20.31)

1.00
0.77 (0.26-2.33)
2.47 (0.67-9.04)

1.00
3.85 (1.36-10.84)

1.00
1.83 (0.35-9.50)
2.96 (0.72-12.21)

*
*

*

1.00
3.77 (1.01-14.07)
5.43 (1.38-21.34)

1.00
0.81 (0.24-2.72)
2.35 (0.57-9.65)

1.00
3.24 (1.08-9.72)

1.00
2.42 (0.39-15.01)
2.56 (0.56-11.73)

OR:Aw XLk, 95%CI:95%15 38 X 4

Model 1: FH%AL

Model 2: iy, BRIQFEE, SRR, LA
Model 3: &, RIEFE, IBIRIKG, HFIA, THEBER, METRHEE~ODE
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ER
1. CES-D#B=
AWFze T, [RikFE] #o CESD 45350
[Tl | 13 2237 M ChH o 72
(Table2). *7z, [RIEFE] #o 16 m EoEG1E
486%, 26 M EOEEIZ165% TH - 202K L, [#
T ] B 16 MU EOBIA1E694%, 26 ML Lo
EE12380% TH -7z (Tablel). 5EH S (2010) A%
S S AR L 72 32,729 N % R BRIZAT - 72 AR
Tld, CESD OFHintklcB w1364 HTho
R EERELTWS Y. F72, I BT CESD
BEME D16 B ETH - 72841 31.8%, 26 siLL
ETHo72EEIRT6% TH o2l RRT VDT K
WFEDOR R HE 12 30 A5 49 % TOTHFTHORHE
ThY, SO OETIIEBFEICHET LI 21T
VA, TRETREEE | BIER ICEVWA ML A%
ZTCWDLIENEESNL. F/2, 1) ORETH D
AR EEbN LB (CESD @ 26 ML E) 41 A
DHIL [ZIHDTTRZITTVWET ] &) HH
IR L, 28 N (683%) 7% [5if72Z &A%\ ] LW
BELTWwD, IhLOREFE I L fr@inidsEo

FA I A Z AT, B R 0HR T T 2179 L& b,

DEGHZGRIIO% CIEPEHETH L EEZ LN
5.

2. iRk

RWFZECTIE, RiREFET 58BN, BFo
ARTHET 2 BHIII D SDIREBICH 2 EEVHEIE
Molz kS (2008) ASARFFEW A FEORE A R
AT o 72 Wf5E T, BB U 2 [B I~ &K [F
THNORZE] 1E, RPSOFR—- ML 0T LK
WZEERHELTWS Y F72 Ak (2009) 13, FL
WABCAHBIIBNT, Er50HR- ML nIZ
EHID OBEMEL BT EERLTWDE Y. B0
ARCHEET 2RI, RIE & ARG 2 BN
THETCEOYR- 22 2REDLHRVEEZ LR
b, LIioT, Z0L) Y R— T OFEHA ML
ADEEICHEELTVWAEEZOND.

F72, AWIETIE, BHEOREMRIZHLE L TWD
FEBLUCHA, AR 2 % LT B RIS DIREEIC S
LUREM A EICE o 72 AT, A DKM T
DD BB, W VRIS DIREEICH B 1T
RS EEICR P72, T b2 E TAHREN Y
188, FENTREEICTT2ERARLT b O
SHRBEMEIC X3 2 Bk s 22 ), BT 1108
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BoNT, BFORTHEES L7 —APHEShTw
29 s (2014) R EENOR L E @ & 2 JEP O
NEDFEFHRD [Th] B, FEHO X F I~V ZIKHE
OEALICEBELTCWLZEEHEL, [F¥h] TEL
72 N B O BEOBEI R OZHR L L TRo b
BENTWE Y F RN (2016) RGO
(353 RIS 2 WIRICOWT, BMEOM T HE
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MOEEL T LIRS D 1), BRI S A
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3. BALNILDY SC & A L ZILAILR & DESE

KifzeClE, RARIEECTH 2 [THER L OEH
B PEWIZE, BWA ML AKRREICH B T L AHE
FWCHEIIRD Nz T2, MENRETHS [H
BISEI~OSHERE | AEWIEE, mwA b L AIKEE
W2H DI EPMEAFMICHERICRO SNz KRS
(2009) 2SH4EH] (40 ~ 50 %) D&M R RIAT- 72
fZeCd, HWIBIEEH~OSIMBEED A > ¥ VIV R &
HAELZEEEZELTVWAZ L 2WMELTHBY, Kk
DAY TNV ATRICSC BEE L EEHEZH - Tw
HATREME R R L T B P,

DL BRBAOZIRICEETXMA T 7 + —
RNVt —ERE REZRE - JBEZH L NPO Bk
EQHINERIIT) A > 7+ — <V — Y ADW
NEETHLEEZONDL, 7r—< VY —E 2L
LTiE, BICA Y Z AL AREALT B a0 &
B RO RAF ) & SRR 2SHERE R 12T D LIRS, 4%
HXHO7 7 3)—HR- b ¥ -TEEINL
FECEIGES R FEOTEHIRENIEZ 5D, T
HFCEDGEREE L, F b 0ERMOTER Y,
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Bk IR ER TR 2 2 LT E, BEAT
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LY —ERTHL. Tz, BTFREICBVTEENIC
Al A RESELHTOEETH Y, W ICHE S
ND|MF Y v 5 —EOEARENEZONL. A
VT A=V —ERAELTIE, BHEL TSR
FE2E T 2RMSPLMIKOTETURIPET L TE
THoy, ¥xIYKOE, FETH—IVPE26N5.
2L, 0Lt —I VTHoTHTEDL DL
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PWLTHBMTED L) II—HRE — C A %1%
LEOTRIKDO SN L. 2016 4 3 AHE, EHLD
TR OCRAEIGEE 247> TO A EIR T, JIEd =
WEM M T22h 7 2] EIHENR L BT O
REMN ERREVFHEIN TN DS
it,ﬁﬁnfi,%wéO%xbﬁkﬁtxyy
WAV A DN 7 BRI A S e o 72, Ao
i 5E D 59% (CES-D Gt 16 sl Eo#ElE) (2
A S 2D DEMHBA SN End, HWSORE
BEORKBEOMFZAVOHEIIH F ) HEE ST,
WA EHAELZY HEEGFEOR TG0 $5%
Eﬁﬂ%%@%&kﬁ%%@ﬁﬁib,xyyw«w
B 52 TV AIREELEZ 55,
MEFEDIF IR S MR IS TSGR ER ] &
IS 2 MEEE O A 2 R — T 2B EE S
TWa7A, HEMBEEZNRE LAANIERIZITZEA
ALY BEEIRICRS S, FRHENS A

T+ =< NVBREREEEBAIIEH L, fE N 0EFHEK

HEZMED SC 2K L TV ZEDPEETH L &
ZzHN5.

S (2014) 1F, EHEAEETICBWT, ®RHA
REKBZOBMEAERE N RISHAEZIT, HISERD
S OWMABFAHAEED Y — 2 v LY K=+ DEZHE N
ERIZEHMGICBETH L Z ExME LTV Y.
F7-, KES (2015) 1E, WHAKRBKZORERRH
HTOREIIBNT, HEMLEREEE (o Tw
BRI, BHIREYND 2 RELEL TBY, KA
RLHEMIIZRT 5 N\OFIEPRELAELZNSITS
M EEE L COREE R L TR HEREL T
5% LdioT, 29 LHEiEE~0Sn% L
EHAERNOEEKZ &0 SC # B L, it &%
HIET S L RBOX Y VAV AD EICEETH
HEEZLNS,

4. FETHOEEEHEEICHT 2XE

JESE 12 ;5W“%@$ﬁﬁ%%5%mﬁ%én
72 [FEd - W EHELRE] P Tk, BERTIA B
ET2 AN, 2L THRMIZ iﬂﬁﬁﬂ“éﬁ% LIS
BUIR T3 & k9 2 A9 _CIZ, ZhENo@:R
EHOATIMAPRES N TS, T2, &3 (2014)
(&, RHIRGEE I T, o TITR & s o T
Mot s ThiiREY B 2 ZEERERE#RE
LTw2 7 SE0O%EESOHRETIE, BEROIIT
ANO BB OWT [HAIR Y 72w G0 72w
ERIE L2 N 172% Th - 7202wt L, THExHE Y 72
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Attitudes and Skills Ought to be Acquired by Contemporary Public
Health Nurses: A Qualitative Study of Resident Public Health Nurse

Practices on Islands in Okinawa Prefecture, Japan
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Abstract

This study was to reconsider what attitudes and skills ought to be acquired by contemporary public health
nurses (PHNs) through identifying the circumstances and practices of resident PHNs in Okinawa prefecture,
Japan. To specify their activities in their residing islands, semi-structured interviews were conducted with
10 persons who had worked as a public health nurse on remote islands in Okinawa Prefecture. As a result,
6 main categories were extracted:(1)a sense of vocation outweighing solitary and strained feelings, (2)self-
improvement of sympathetic and supportive PHNs, (3)tackling problems of the island with cooperation of various
specialists, (4) ensuring activity base despite unstable political affairs,(5)inhabitant-oriented activities of PHN
which closely supports the lives of the island residents, (6) PHNs as a member of the island inhabitants. Our target
attitudes and skills were identified by deliberating these categories. For the attitudes, the following were revealed:
attitudes to have a sense of vocation as PHN, to live together with inhabitants, to have sympathy for them, and
to cherish their importance. For the skills, negotiation with local leaders for ensuring PHN's activity base, and

selection of activity approach based on locality.

F—U— o fRMEE () BEFERIE IR S

Key words: public health nurse, resident system, Okinawa Prefecture, remote island,
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Relationship between caregiving burden in primary caregivers of patients with
Parkinson's disease and emotional support by patients attending physicians:
Simultaneous analysis of several groups focusing on the cognitive evaluation of

family function by primary caregivers
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Abstract

Purpose: The purpose of this study was to investigate the relationship between caregiving burden in primary

caregivers of patients with Parkinson's disease and emotional support by patients” attending physicians from the
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standpoint of cognitive evaluation of family function by primary caregivers. This was expected to shed light on the

existence of public support that contributes to reducing caregiving-related stress in primary caregivers of patients

with Parkinson’s disease.

Methods: The subjects of this study were 381 primary caregivers of Parkinson's disease patients using the

outpatient clinics of four medical institutions and one adult day care center located in Prefectures A and B.

Subjects answered an anonymous, self-administered questionnaire, which included questions about caregiving

burden, emotional support by the patient’s attending physician, family function as well as the basic attributes of

the primary caregivers. The data of 134 subjects were subject to an analysis of the relationship between emotional

support by patients’ attending physicians and caregiving burden in the primary caregivers, in which a path

analysis by means of simultaneous analysis of several groups was used to investigate this relationship from the

standpoint of cognitive evaluation of family function by primary caregivers.

Results: In the group with good family function, emotional support by patients’ attending physicians was not

found to be significantly associated with the two factors of caregiving burden, “awareness of restrictions to social

activity” and “awareness of negative feelings.” In the group with poor family function, emotional support by

patients’ attending physicians was significantly associated with both caregiving burden factors.

Discussion: The results of this study suggest that emotional support by patients” attending physicians functions

effectively to reduce caregiving burden among primary caregivers who are aware of poor family function. A

future study will need to consider the relationships of patients with their attending physician based on this

support.

F—T— R N=F VU, ENEE. NEAEEK,

FHBEIC L B R H— . Rk

Key words : parkinson’s disease, caregivers, care burden, emotional support by patients” attending physicians,

cognitive evaluation of family function
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Abstract
Background / Objective

The prevalence of hay fever in Japan is a little over 40 percent. Effective treatments for hay fever have
been sought in order to prevent not only decreases in affected individuals’'quality of life, but also labor losses
and increases in healthcare costs. The purpose of this study is to verify the clinical efficacy of Hydroxyapatite-
binding silver/titanium dioxide ceramic composite Sheets (HATS) , a new, proprietary treatments for hay fever,
developed by adding silver to the photocatalytic effect of titanium oxide and by using hydroxyapatite.

Research Method

The research subjects were seven women and five men, with an average age of 47.6 years. The method of
the research was to compare each respective subject's time when not using the treatment to their time while
using it. We verified the data by comparing the subjective clinical efficacy of both not using HATS and using
HATS periods after using usual mask for two days. Specifically, additive-free non-woven fabric not treated with
HATS were made into string shapes 2 cm wide x 15 cm and inserted intranasally for 40 minutes from 9:00 AM
for five consecutive days by the patients henceforth, the HATS non-using group. Five days later, non-woven
fabric containing HATS using group was used in the same manner as with the control group, and a comparison
evaluation was performed by comparing the therapeutic value against hay fever before and after for each five
days. The institution carrying out the research was a medical institution in Tokyo. The research period was
November 1st, 2015 to May 30th, 2016.

Results

Both using the usual mask for two days and the HATS non-using group for five days, when values for three
symptoms of nasal inflammation sneezing, nasal mucus, nasal obstruction were compared with each others.
Sneezing went from 2.25 and 2.33, nasal mucus 3.08 and 3.05 and nasal obstruction 3.08 and 3.05. The resulting
overall score went from 846 and 8.33.

As such, significant improvement in symptoms was not observed, and no significant statistical difference was
obtained. In comparison, improvements in symptoms were observed in the HATS using group. Twelve subjects
when comparing their cases 24 hours after treatment, the value for sneezing went to 1.42, nasal mucus to 2.17, and
nasal obstruction to 2.0. The resulting overall score went to 5.50. Their significant effects were maintained during
five days compared with both using the usual mask for two days and the HATS non-using group for five days.
Additionally, neither subjective nor clinical side effects were observed.

Conclusion

Both using the usual mask for two days and the HATS non-using group for five days, improvements in
symptoms were not observed. In the HATS using group, however, subjective and clinical improvement without
any side effects were shown. In order to make practical use of HATS treatment as a simple home care therapeutic
approach, there will be a need to verify the absence of side effects. Randomized, controlled intervention studies,

along with research into long-term effects is needed.

F—"T—=F:NnA Faxd73% 4 MREMEF 5 >~ (HAT). St fEE. BEEIR
Key words: Hydroxyapatite-binding silver/titanium dioxide ceramic composite Sheets (HATS) , photo-catalysis,

hay fever, subjective symptoms

1. % B T2, AFMEHEEZECT LVF ek, BERO
TERIER I X 5 QOL KT 0B UEPBEL T EEZ SN, 5% LWNT 2
TEMEEIS & D5 AIE, BEMBEICBNCIMT L TEHTREND,
VF = FUSHEIZA L2 BB TH %o 2005 4F 12 TUVF—HEREOTERIERIZ, L Kk
17 N7z ECRHS (European Community Respiratory HalE, S THH., BROIIZREREE, FEREE,
Health Survey) % M\ /z&EESFHAETIE. EHIE FER P OBT 7 EORAFERNE HEE L T 5, €D

REULRTLLVE—OBEIIHRATAI2%TH 72", #i, HADEEIZBT % Quality of Life (QOL) %

_56_



AR IZE. %5 34 % 1 5. Bulletin of Social Medicine, Vol.34(1)2017

BT EERED—D L L THEHEINTW A,
TEBAREC & 2 REFFPERYE

TUIVF—HREIE. FEHEEEOKTOHS,S
bEETH L, HlziE, Lamb® SE7LVF—{hE
FOEFEWIEERFMIZ I HH 20 238 TH D, £
M 36 HORENCAH LT A EMESNTWD, F
727 LIVE =R EACRHEIC BT AR 1 4720
DO FEFR AL 593 ok FoL & i S M Twv 2 25,
CORFHELEIL. HA MLV A, HF, 9 0. B
KR T F, AEEE, WWRERERE, ST, 5
PRI, SAETME. DMERER LD LW &2k
HEENTWD, BPEICBWTH, HKEFY 12, B8
fE B E TOMAEREME L QOL REROERERE & HE
GREEPROONLZ L2 HE L TWwD, F/2, WA
Y, BEIARMED T LV F—ERLICRD D RE
HEIOWTRAE L, BRI TLLF—HRRE
FHOFEHEEEOTIC L B RFHELIZHEAREET
4R 4 9 3966 5. BEARREEE (2 X 228 @H ISR
LEEFEEIE, FR 1601 EHE 2D, BREETE
FRWTLEFI4IL5567 BHTH B LRI L T b,
INHOZ LD, HYRBFICLVEREZIEL
QOL Z T &8\ 2 Lk, AAD QOL #xkm 72
FCIER L, FEEEEROBIOYUEEICOEHTH S,
AERE O R E T

FOE O 2014 FEERERFIT 40 LA EZB 2 Tw»
5o ETORRPEBIMA SN 5 EMILFETEREIR
7500 M THH—FH., 7L IVF—HEEIC L BEE
BHLIZIZEETH L, T2, TLIVF—BIC X
LIRER, W2 L A RFEREEEIZ. 7L
F—MU B KB L OTERAE DB HE AH 4000 T AT
HY. —Ad7ch) OEMEREH B L ORFHELED
¥2~3HHTHDHI EnS, AT 8000 EH A
5162000 M52 EDHEESINL, TDLD
W27 LV = RRkB X OTEHHED R E R & /%
HIEE ELETEETIL, #UL2FHRH LG
B EORISIE. EEMICHBEFN LR E»5 /T
SREXLWMFEREDO—DOTH Y, #YL Tz Lk
WHEORESNFES LTV 5,

CNETOHRBHEEH LEHG %

T UIVF-MREB L OEMHEDREEFEIX, K&
CADITHEEN S,

1o HIZ. PUEZB2ERR~ A 7 A THEL 7 L

WV DR SR = WA HIR 5 % ik Th %,

2OHIEYFETH Y, ARNTOT LIVF— L

& LB o E AL W T Ate A8 2 v
LR AT O FEETH S,

_57_

3O HOH L, W EICAER S N L RERk

Thbo.

4 O BOFFL AV FRLETH ) L —H—

FEER RN 72 &AW ST & 72,

RIFZETHW 2 HATS &, S TICHZE S
AR BE 2 FIBLICISH LB ICHB L72boTH D |
TLVFE Yy ORNBREWETH S, B =, ZL
T ANV ARHIE % B LEITCHEIC L ) WA WL
LIS R S &, RNEBR T WIICHREESL 2
& CTAEBME D SSIE & W3 2 LR o8 — oGk —
DTH5bo

WIZEH I & BIFE =%

AKWFZE HigiZ, HATS (2 & 2 FBirik % et %5
LoD, FOBEMBEIZOVWT, BETATZERHE
HAT # & F v a3 ) RAA O HH%IC. HATS
R L7-ABA ORI R HIEC L, 20X H =X
AEWE L, RETOLVIAFT A r— 30—
ELTCHEMTCEX MR AT A2 & TH D,

ZOH L\ HATS FIHDS, ERZEWER % < »
DEOENHEIZ UL, FECTOBEL LNV T A
TAr—aro—>28 LTHHATE 2R L
ELTHEDT SN, AAD QOL I8 Lidiimo 2 &,
DM FIN RS & R E w57 0 A e 1 % [
L& HEO—DE LTOERIEVL O LHHT
&5,

KL TOFRGEICOVWTIE. "V Y FRES
DIt M T 5 &4, ST TIEAID 2 H W T
fENT L7z T72, BfEL T4 — A2 ) = v 7 el
TEATOAGH (WM ART Nol0l3 2015 4
11 H) 2B TERL .

2. MREFHE

2-1. MER

TR R EL, fEWIEY — X2 Th b 35 A0
HFid, Lo, Sk BESIZIZHBHASNL, HE
TULVEF—2#EBT7VIVE -3V K54~ 2013
FEOBMEIEIIEDO VT, HREEMEIZBI S 1z,
A T T A, 3~ 4 HEBNERPR S, AR
WM 2S3ED LoBEE Lize £/ TNFETOEHE
FEELTELE L TEWREOADLD L L, IR
R L — P IREAEREROZ IR L. FN50
BHEETIE, —EOBRRIRNE LT, GEEE
B DLEERNOFREZLTHRE L 2805 54 7%
FCORMSH, WHETHD 122 TH b, FIYFi
476 TdH 5 (Tablel)s

xR E O LT R Y. Nol @ 26 itk



HABEZE. 45 34 % 1 5. Bulletin of Social Medicine, Vol.34(1) 2017

FEFIE, I84FFT L 1. { Lok, SR, HOFHDFE
B Ll T LV F - IIEERE L. IR TILE
R IER 2R LTz THE TSR L 723854
i Hle 28 I UH BIEENZ T 04 NI TER

2T H DD, ENBHERDOV SFRITL ST

FElt R 2 B RIE R o N 2o 720

No2 ® 33EDOLMEIL 6T A LD L Lok, BIK,
B0F ) OIEMIET LV F—EIRAEERKRGE L, 1
B 72 354 Z ke L T 728, ERD ROV R
BIA SN, & ICEKROIERDTR . AEEE DT
i H A~ OEFICKEZ 72 L TWwiz,

No3 @ 34 i HEAEBIE. 4 4EHT & 0 228k, AEAIE
M2 CTERBTLIVEF L &0 L7z FEERTH S
Lo, 8Kk, BOF )AL N, EHER L EH %
SEHEAT 200, IREOBWEHABRSNZ L
SRRBIREDS TE L holze Ny FICHIZZ 5750
TEIRDPHE THRNAFE S MEREZIE P TOE 2
O &L RIRIER S TRVIRRETH - 720

No4 @ 38 I MERNZ T A5 L % A, 8K,

BOF ) OIHET L IVF—IERDEEME L, 2
B 72 38K 2 Mk LT u/zas, ENB LDV R
BIEASNT, AFICKEL X2 LT\,

No5 @ 44 W MRERNIE. 12 4ERT. 32 /8 & 0 fERME
DFEIRDEAL L, FEIRATO & & &2, IRZEIC T
R L CW2hS, TR RERMRSRS 2h o,

Nob6 ® 44 B ERERNE . 28 1% & 0 AEIE D AEIR A
EALL, #@EIIC2E, L—Y—I12 X D BHERE R

M2 fAT L C07zds, FHxhe <L HERDP P E v & Z2,

RN TR 2 LT 723, T G R AR R
Lol
No7 @ 45 BB MWREBNL 5 F T EHI2H < L % A,

®R1 12 AOEEDME - FHth

FEl 26 33 341 38 4%

Bt
itk 1 1 1 1 2
E 1 1 1 1

2-2. i LUWAEE HATS D4 E X =X 4
THATS] 1%, B LF & o o ah £ 125 L <.
FEBMINAL FOX 757 4 b2 FWCHBERS
L7-BA MW E S — FTh b, 20 [HATS] ©
JFFLIE, 1967 4B ICHEIBIAATRILF & Y IC %2 HTAH
L OKDIR S NEREE L RF e A TSRS % S

E L7z TH o —VRERALT & > il L7t

xBTS 2 LT 5 CNOETHIBE T2 LT

B, BOF Y OIEMIET LIV F —SEIRAEAEMESE L.
TR 7 R 2 MR L Cw7eds, EhbiiEow
CRIRIEALNT, L CIZHK, Lo APDERD
HERVIREETH - 72,

No8 ? 47 I HMIEGNL 22 TAH LD, < Lo &,
SR, BOF ) OIEMIET LIV F —SEIRAEAEMKGE L .
T HE (1 70 SEH) 2 SRR L T 7ee — SR 27 4RI
L—HF—GEE1T) 25, MRIEAZEETH 7D T,
v 2% 3 UHI 2 @R L T\w b,

No9 ? 49 & B HREF L. 1ISFERT L . < L % &,
BK, BOF ) OFENHE L BEET LV —ICRE L.
INE TITEENZER AL T, TNETIC
L7235, te 24 3 UF) iafa by v
#l MEIGER, BERNATOA NEE A704 K
AIREEL & O SHEEFRELY AW OERZEMT 2 b
DD, FRELPL ENDWMEDOWLHRIEA ST,
FEBEH R RIS R R S N o 720

NolO @ 50 B WAEFIL. 40FERAT L ). < L % &,
Bk, BOF Y OIEIET LIV F —SEIRAEAEMESE L.
T 7 K 2 MR LT 7zas, EhbiiEow
CRPEA ST, & AZEPAAR < M PGHH % &
T HHT 5 O FEAERDEALENICH Y. H & DA
IR & 72 LTz,

Noll @ 50 L HEAEBIIE. 28 ik & O TEMIE D SE IR
HEAL L, AR 2 35K 2 B L Cwizds, Eh
LIEDO W RIEA SN D> 2,

Nol2 @ 53 B MAEFI L. 40 £ HT 0O /N A B AR A
B Lod BAK BOFY)O@EET LVF—120
ZACIEMED Y, B2 3R] % RAEMH LTz
BOD, ENBWEDWFIRITR SN Lo,

45 47T 49 50 53 % B

1 1 1 1 1 5
1 7
1 1 1 2 1 12

T)=F TV ANEELEELDIH LT, FlBSEL
72 THATS] &, $i25inb 2 2 & T, ATk
fillit & FEE %R oA 7)) v NEIEM LT
HCTHbo F72. THATS) OFEid. ML= ICrEH
WCED, EREBEHRIANVA L EREEEESL L1
LELZ (K)o F/. ABFFETHWA [HAST] X,
K1) Z 2TV 100% DAKEATNA Faglry % 1
FHA=DMVELD 4 gt ed X ICBFEEL. AME

_58_



AR IZE. %5 34 % 1 5. Bulletin of Social Medicine, Vol.34(1)2017

MICIRBEBTELRWVWIYF /370 U EOFFLANL HATS DA H = A A1%. b0V F—
RO 2 WL L 720 THATS) % AN#kAi IR & & W&, BftF 5 v oOXRMTETRA—Vh+%2EDH
HEE72H 00 [HATS] TH5 (M1, K2), o ZDMHRIZ, KOS LIEHRESE (OH-) #@Eitd
r = T102
P EieFy>
e | "‘ AR N (LR - - RWEED
1 ﬁ SN EEDRTD

A—p'ﬁﬁ _ iy
ZoOmHAREEY /) s \ 2 i

HAp

Ag

N RO P+
HEYITILAGEER B{tF70BEEED.
I 35 EBEIEAY—EK%MELE

1 HATS DOtéaE & 5

N R OEF Y 2 E

[Ag i - ]Iilﬁ?:.fmm’.}-.

B — R L2 S,
i @
LA . A @
BELE Tl nreniEFy B
A @

0 @

['l'iD;i L3 ] SriLA- LD [ngl,mm] BRI AEE

Fr T REHRET 2, PRRETE | L TIE AL,
b radia] =
0, TiCzpgET o R
o . Tio, O 3O TIOL TRILF— (3640 BiihaERME T,
Lok E Emdy e _
= De (FRELTR e [ HE-RTHrH)
- ] (0 - R BE
© D WRELB ()

3] [ﬁ 1 =@ R TR
DA R o SEMERGL T[0 ] (A—r—a%
SR i e
Bt R] ®

@ Ha0 + h¥—=[-OH- ]+ H°
@ 4 HD — [-OH] D AR LN O — [-OH] (R o) ICHA D
I S (IR . [0, ]i7 — o i)
m&um%:umw%m T T,

2 HATS DEZERICET IV

_59_



HABEZE. 45 34 % 1 5. Bulletin of Social Medicine, Vol.34(1) 2017

bo TDWH, Oy LG L. A—=/X=F FH A F (0,)
RS D, THRILT F iE. WHDGR OGS X
D, A, Y. SUREHYELSEAIEHEZ A L
T, FUREAZBRILSE L. IO, BRfbikFE LMo
ST LS, MR & L CHEET 5. N1 RO
FITNF A NI BB A e ¥ NS E, HWE
LT ANV A% EOMBEY % REE R v LRI SIS
THEEEHSTWD, NA FOFT 757 1 N AL
ETHIET, LVRRESBILTFT Y V2L 50 %
BRI S DEREE Do

2-3 HATS OZ&et

HATS T L TWwa s Lo ¥ >~ i,
AAI B8 EDIEA L O il & L TR S hTw
L0 MH L7z, Lo Lad»s, HATS I, BRLF
ZMAZ, FRICANA Fax o788 4+ ROERIE
EMRTHD o, BEMMHERBRE L TL &
CaMHEEREE, 2) b3y FF A, 3) BE—K
T RER, 4) FEIEIEMRER, 5) MldE R %

SE eI R L 20REME R LT Y,

D ROMFEMERBIE. v P EFRICKRAEH
=L AR IET TIT o 24 . 19994E 8 A 6 H
FFTEETHLLEOWEERTVD, 2) B Yy
F 7 A ME #EEIEANHREEZREW ST o 724
. 20024 12 A 4 B CHRIBSOSE 24 7 WL T
HDHEODHMERHFET VD, 3) B — itk sEkid,
OECD Rl i Bidgst b > ¢ WEIEARAR
B v ¥ — T o 725 R, 1999 46 H 13 AfF
TR EARD NV EDREEZ BT NS, 4)
B2 8 AR BRI, Mt = e R T e B
2288 ¢ Adjuvant and Patch Test 12 & W #E L. #
B ¥ G- Tk S o B o B E % G- 5 AL
2R RUSIEER SN h o7z, 5) Ml RER L,
V79 M %t i, MRS =R eR AR E
PERFZER TIT o 7245 5. MifadtE 2 7R L% o 1C50 1%,
535%Td A Z &% 20034F 1 H 20 HAF I CTHis &
NTWb, ZOLHI, B3 2 ERREIERIE
RoENBnWZ 2R T\nhb,

2-4  HATS (Z & BERFRAYIC R 7-CE R RO MBS

T UIVF =R OFEE IS T 5 HATS 12 &
5 R BICE S % BRI 9 % TR, 2013 4F1CH
KT VNVF—ZEZPRR LR T LIVE—3BET A ¥
FTA DT, L Lei, 8K, BHO3EHE

L7zo 3 FEMOBRMERIE, BEBOHACHEL LT
FUERHARIZREA L7e { Lo, 8K, SO 3 £
IZOWT, [#Ww] 208, [Bw] 18, [RRHE
Wl Z 208 TEW] 2304, [FEFICEV] 2454
L. AR 7R R %2 5T 2 #4ER A 27 (TSS:
Total Symptom Score) 1% 3 B DO EEE % #ET L 72,

2-5 BRRAEEMDRZEREICT 2MRAE

WFzeiikid. HATS OEOREERM 2 iGEsh 5 % 5
T572027 T 4 KR e PR 2 kL LT,
WY A7 % 2HBEMAK, HAT 2L z2vwa 3
RAKERAT % 5 H R L 72 e o0 B R R I % ST 28
WAL ED T/ RHIRE 22 HAT Z&Ai LT\
7\ iE 2em x 15em AfAix 23 U RICL T, 9K
5 40 . BFEAIC 5 H MR T A L7z kI,
HAT #@IN L7223 3 ) IRAREA &, xR & FkICH
9IEA 5 40 43fHl. BIEANIC 5 H R T L T A
L7zo SR ARED BPE~ a3 VAL, BEB
BHH S TRIG L 720

HATS o%pFix. 5 HHMEH LEH o & &=EK% H
CaHil L 720 HATS 25/ L 723053 % 503 5 H i,
WH< A7 A LZHME, HATS 2L 2w
TV IRAEEAT % 5 H BB LTI, 132 AL
WRONG o722 b, BEYAZZMHLZ2H
MOV H, HATS 2300 L 2\ 3 30 BRAEA
D5 HMPHEEERD, HATS #fH L72%& 5 HR
LDOETOREZ, MEDH L tREEZHWT, fBE=
FER O H R ERIR TR R % e T 001 HUBGE L 720
MEHEM B O R EAKEIL, 5% L L7,

HATS ® 5 HM 4 H O RE AT 572012, &
&L CEDT/EE~ A7 R 2 HEOFE &,
HATS 2L v 3 ) IRARKAR 5 H B o
EIZRH LT, 1HEAS 5 HEEF COETOMARDLYE
WZOWTHHIBDH B tIE X ATV R FERIIRE L7z,

IREAILE S LTALY Y R ESEETF L, %
7o RWIFEOBINE I LT, ERDS O E L HATS
R ALES LKL Xid, BERADHKT
HATS % #EHRIETE2dDE Lz, TDEHIC
FRTICOWTIRHBEEETH Y, ZNIC L0 MME 00
ARG EED Z Ed R W R R A MBI 2 % 5k
72 HATSHEHIZ L W EIRPA SN DD, 4 H
H 7 & WL O B FEATD ) BRI 2 B CERMATH 2R 72
o ZfERIZ, 1240 T 1 AICHASNTZ,

BEIRY HATSZELD31) HATSHY 3!
“am [P mem [P zem

HATS “~MEH

HATS £

X 3. HATS ® 5 HREMERIC L 2 BEERNDEAROZIRICEAT 2MET 1>
CBEOYX7O2BEERS LV HATS RMEAD 5 AR & DEEEIC & % 5F4f)

_60_



AR IZE. %5 34 % 1 5. Bulletin of Social Medicine, Vol.34(1)2017

3. MRER

R LIERfRE LT, B~ A EH2HE L,

HATS 2L 7z v a 2 ) IRASEAR R 5 H B O RRIR
BRFRE &b I2, HATS 20 L 72 2 3 ) KA
HATS i/ 5 HE OZIRIZOWT S5 3HEIR (< L %

A gk, BEH) L EORERRERT (K4), Lo
T, WS, 31, 7 LV F—HWEE K e iE

s aME~ A2 L HATS 24 L Zeva 3 J Ik
AT & ORFERY R ILE, 32, HATS AL 724
A ORISR #E~ 27 2 AFE L ok,
33, 7 LIVF R LR OTESIEICH T 5 HATS @
BERZN S -HATS 20 L 2 v a 3 ) IRAHEAT 5 H H
gL o, % LT 34. HATS #A&ARA O EI1E
I3 TibR %,

31, FULIVX—MHERRVITEMIEICH T 28
WYX EHATS 2L A3 VK
T%ﬁt@ﬁfﬁ%kﬁ

AECKT T 5, BFE~YAZMHH 2 AMoORMEL.
HATS 2L 22w 2 3 )RR A 5 B o &%)
BIZOWT, AENRE 12805
Bk, BB OFHBEEFN L7z, { LeADEN
2225 5 & 233 M5, BIAKAY308 Kk 303 M. 5B
25308 17 & 305 A A T T AS846 & 842 4 TH o
7= (HM4)

WHE~ A7 2 AEE E HATS 2L 2w
a3 ) IRAKEAT L 5 H T & DMIC
K, B, ZLTRARE, WINTHHEEN%
FEEIEON LR, o 70 Lo T IEMIEICKT 558
WA 7R E HATS AL 7 v 3 2 ) RA KA
DOEFRIEE ORI, HETFIZATAEEITRS
Nihrosz (M4),

3-2. HATS N L =g HERDEERDER

BEYXV2BEFEH E DR

HATS Oz FE% B A 72012, BE< A7 M2
HEOFHME L HATS EHMH O A 37 % L L 72,
ZOREE. HATS HBEY H OFERIZ. @~ A2
fEH 2 B RBSEIMEIC TR T 12 SERI L 12 EA A S L,
L% A5 225 A8 142 I, ks H1E 3.08
B8 217 152 %ﬁﬁiS%ﬁWZWﬁ . EL
THREAa 7’1%ﬁ 3 846 HAYH50 A &3 )JJ%Z’P
RENZ (M4),

W, BE~AZMH2 HEoFEE E HATS £
MR FEHBEGE 2 H225 5 A H T TOREE LY
e, BEIFEROFY, LB, SKERN,
SHEL, SOHITRAEATITHEELE DI, £2TOMA
HELEIBWTHMEEN AR (P<005) LRI

b\

3R (K Led,

. < Lx&,

_61_

bz (X4),

33 TPLAX-—MHERRVIEMEICHT S
HATS DERFRII R HAT 2800 & w2
KA HEHBTF & DLEH

}MT%HML#T%%HAB@%5BH%B@

BEERL-DIC, HATS#HEH L% W5H Fﬂ¥i’7
fifi & IREE L 72 %@#H‘é\ HATS i H B %6# H 12
HABK@%5H%$%%K%NTBE%@T@E
BICRERSE DS A LN (K4), T/ HATS 2
MU 72 A HATS R SR L 2w ok
S5HM&HTASLE, HATS EHELG 2 H H AT
B 3IERE DI I R CHE R REIE S
7= (K4),

3-4. HAT &A% DEIEH

HATS i O BIVER I DWW T, HAE W 2 ik & I
TFR R ZEALEE IS X 0 o ANERAR 720 O 3 AR & 3|2
HATS #fi AR DT THREE L 720 2 DR, HATS
AN #E & HATS #4012 ABRI2, 7 AOSEB]
2BV T, A 30 5 RE B %12 K O — KRR 3 5 AT A
SM7ze 3ZIZBVTL Lo A0SR0 Wigl 72, 241
UHNoBENZEMERTH 5. EiH, iR, S
B, HIM. BUEREE, B LR, BEND D O %
F 12HEFH TR RS o Ttz —T . WA
DSR2 6 % D GIEA I R MRANE TdH 5 I IgE. K
" LDH B R Cld, EEMEIIR SN o7z,

s

4-1. TEMEICIET B HATS &
R

TUVF—WERKEIEMIEZRET 28 Lk
D—2& LT, HATS % H\ 72 BRI A 72 BE IR %D
REPMICTE2Z L2 B, A L2 2 RE L
T HATS A& & HATS HEIICIXS L. H
CHEIC & 231 & FEROBRSEE 5 HELEYFRE
L7zo ZOfEFE, HATS 2l L 2 WEETId, FHars
BOBLEFEDI RSN o720 0D, HATS i
FETIE. BRIARNIC IR TR R 24 M 14, 48 BefH 14,
T2EE . 96 BERIfA. 2 LCH5 A% E 1 120 BRfH

i 12 FEFI 11 IS BT, BRIz B R EIE
B ERLERN RS AR S Nze —FIORBIESRS
N0, BPENGERMBELH ) 4 HEIZEMAR
kL TWwW5,

ZOXHIZ, HATSOfFH T, ~AZfHH &
HATS 231 L 2 VAR IERT, < Lo A, HIK,
BB ETBERA 27 L AMEIFNICRTEE

BN ORRR



HABEZE. 45 34 % 1 5. Bulletin of Social Medicine, Vol.34(1) 2017

i

i
e

FRHATS-5H(11A)
B RHATS 4B (11A)
B AHATS-3H(12.N)
S RHATS-2H(12.0)
M E1EEHATS 1B (12.0)
BEBEHATSTER(12A)
HRERRBERETAY(12.N)
HATSEEASH(11.AN)
HATS&FA4H (11.A)
HATSSEA3 A (12.A)
HATSZEA2H (12.A)
HATSZEA1H (12.A)
HATSA A £FA(12.A)
BETRAV)EFH(12A)
HATSS: /K5 B (11.A)
HATS&JK4H (11.N)
HATS&7K3H(12.A)
HATSZ7K2H (12.A)
HATS=JK1H (12.A)

HATS A& &K (12.0)
BEIRIEK12A)
HATSSL®#A5H (11.A)
HATSSL+#A4H (11.A)
HATSCL®#A3H (12.\)
HATSKL®#A2H (12.N)
HATSSL+»#A1H(12.A)
HATSA{E AL 2 #+(12.A)
BEIAILv#A(12.A)

"
*
*

P
=
A
=
pas
=
P

*
*
*

-
*
*

|
=
w

l

Ak

3%
bk

| I
=
n
L_T_J
¥
*
|
|
1

*3%

Hm”um”mu

=
L
¥
o
|

ik

o

2 & 6 8 10 12

4. BEVIXVEEBEDO2 HRE. HATS NMEHDO 5 HRE. RUHATS{FEHO 5 BEIO 2% 3ER
(K Lx»dk, 8K, 2B OA#ttE (FH+HE%#REE) *: P<0.05 **: P<0.01 ***: P<0.001

_62_



AR IZE. %5 34 % 1 5. Bulletin of Social Medicine, Vol.34(1)2017

AEIRDOYEED R S5 7z,
REFROBRRKOEIE, 20 ~ 30 F12H72 5 HwmiE

DEIFEIRZ DT A M ORI, MR35 T

WETE2Z L, DT ) RIBE;TRETH -2 2 &

Thrbo VER, HEPHELR Z EDVLVEBERTD .

FRWHD SENR SNz T, BYHRETHDS
NLEWERO—>Th 5 PIRHERER>E ) HEW
ZIRE R ENEL RSN BN L BN ED—>
TH5bo BT EOBRNEP VL kDL —
=G/ EHIE D £ 5 12, @IS 2%E LN g
MRIIERTEAWREENEVWEZEZ LN S, HIZ,
BVWERHMZ2E L v L5 REEEETOEH
DWETHA ). F/2. BHNIEL, #HIZTH, &—
AT T ELTHETHE. BETEI)BHEDO—DT
Hbo T2, BRERMELEL ST, @il vorz
BEIANOEHLIZEA RS NFIC, BERIEIC
BENLHEIESNS Z L, ERAZL LA ARE
HIZBWTHAEDLEVEBELED—DTHH ),

AFFROWR e REFN L ERE LTERET L L,

AAND QOL A Fidimn Z &, BFEMICRTLIEE
FHICRTOERD LFAENERETHD . BFROD
BIHEFETEO—20ESINITRENH H DL E
BN/, LrLahs, HATSHE4HE2S, &
WEERED 7O\ BBIEE 2 P L2 A — 2R o h
722 Enn, BEMZRW LR ZEIER ZER L 7
WH, MEEETELUIEETY A 2k ). BRsFREE
EBHITHENTRAEWER %2 &0 7RG KD 511 b,

INLSOWRELT, Bk, ¥ e

FHER BT 10 4 M TRIIME D B b T3 S WV id,

A FACRE ST 60 4E 4> 54y 30 4 T 2 R izHin L
TWRIEAWME L, RS Y 3, MRS

F B AFTEREDTIMARRH SN T VD, ZD L)1,

TERE L. 2RI D725 . BREED EEEERE
D—2TdHhDHDD, LI FATRISITHREZ
HoTWEWI EICHETRETH D,
42, TLILX—MERRVTEMEICHT S
HATS DERFRIIR A H =X L
HAT OWESF 285 e LCid, 2 EMmE LT
e T s —ERmLT ¥ Y NOETHHHE S
. BEILZZEFIZLD, BILF 2 SR AL,
COEFLIZEFROKRERIE L, A —73=F T VR
WREFEE LT D, TDA—IN—F TV H VR REE
. Aila e EoMifaEE R AR L. JKIC
AL S5 Z EE, el VW Ty — ERIER(L T
¥ oL LTHE SN T 5,
TUNF—BEROCIEMEICH TS HATSI2X %

BRSO X 1 = A 213, HATS O W 220 70 45 %
EWFEZROL)ICHEE SN S, HATSHTEA L
Te A== F DA VRGBSR S PUREOTEY (5=
RNTAY AL, MEREDL) EA%Y, BLETH
WCEDEERW LRI A LT, BRiETOT LIV
F-HInzHEL, SRIEROFEHLEEL TV LT
BEMEATRIE STz FHE, HATSIE, N FFF VR
EOMMENDOHMARTND EHE T R BRE R IR
KIGH 2 & O HEE 2 BT 5 2 L APRIZHE ST
w2 9)0

TUVF—BRROMAHET TR T LV F — %
HBOBM T, Z0O X 5= X L3 NEH N MC s
O IgE Piik L PLE & OS2 & 0 . MC 5 B A
S END 7 IHINAT T — % —DERICTHEA %
SERDEIET B HATSIZ X o T, BRIC B EAERDS
T2 DI EFENHIRPBO SN2 LiE, R
HEATICAT2E L7 HATS By & SRS 45 2 &
T, BENORERE OB IR T EH T B 2w
LafEsg, 7TV VF—HEEEZLDLE, 7LV EF—
SN & OBl 2 WS T O TRV L HEEL T
Bo SlE. TNSDA N Z XA REMICKEET 5 2
EDVHIREEI NG,

43. FLIWFXF —SRRCIEMEICH T 3
HATS 3R DR ZCERE & REE
REFFETIE, 7LV F—BRKOTEHIEII T 5
HATS FEEDE DA BT, ROEOBKRE DS,
HRTHDOTRENTZDDTH Y. FORYMERIEE
PEIZOWTIIHERIEFEE NS Z el s s, 72,
B 3 2t Rst e A D = A AL YL 220 |
FEERE L TEHTENE, HROEBERBILIC

DRECHEHBMT A Z EWIFETE L,

W2, 7 UV F =K EISRETR T B B IBFEAER AT R
LZERI L RENTWDS Z Eh S, GHERRZ T
TR R AT A E b END, DX,
PERDESRED LB L, FTLVBEA»SOT LV F—
PERIEET L L %) ) DRRIEAVRIE S 7z,

HATS R EICHE T A5 B OMERELS LT, §f
IREIRA T = X % 45 FHilfa L~V CHHIELIC T 5 & 3t
2. MEBEAICBER L. BIIMIC R 7-8ITEH 2 MGE L %
HOEMMELWHMEIIT L L TH D, HIZ, R
LAV TOMBEEIRE S LT, TH2, (FERERZE. S
M5 bRz B DA M, AT L, MG IgE. IL- 4.
L33 DA Mo A vEEEZBfEICT 2 L EHED
H5o

F72. HATSHEEDORRIREZ & LT, RETOMME
AR— LT THEEFFEO—DL LTEHTE 5729012

_63_



HABEZE. 45 34 % 1 5. Bulletin of Social Medicine, Vol.34(1) 2017

(& BB RN R A e L TR ZHEEL .
RIVE ORRGEE & 12, AR 2 AL IR & A ARFFE Dk
AR AR S %o

SCHk

1) AREERAM 7 LV ¥ — B O E A ER
BLOGETA BT 4 28 RREESRAIIE
D FHERR - IR HIFE 2B 5 pEoE . R
FrEFEIgE i . 2010.

2) EAEMFERSPIIHRTE Vo~ F - T LV
FoMEEBEEK 1) v~ T - TUVF—IRER
S #E P16.2011.

3) Lamb CE, et al : Economic impact of workplace
productivity losses due to allergic rhinitis
compared with select medical conditions in the
United States from an employer perspective.
Curr Med Res Opin 2006; 22 (6) :1203-10.

4) FKE . AEWERF BT B I A DR
B HARMZE - BRET LV ¥ — Rk 2015,22
(2) :25-31.

5) WM& 3% Crawford Bruce, YR 50 %
DT LVE =R IITIRD B AEE IR R
¥ x =7 201450 (3) :983-991.

6) Akira Fujishima, Kenichi Honda:
Electrochemical Photolysis of Water at a
Semiconductor Electrode. Nature 1972; 238:37-38.

7) http://www.drciyaku.jp/

8) http://drc-web.cojp/invitro/

9) Kasuga E, Kawakami Y, Matsumoto T, et.al,
Bactericidal activities of woven cotton and
nonwoven polypropylene fabrics coated
with hydroxyapatite-binding silver/titanium
dioxide ceramic nanocomposite "Earth-plus’. Int
J Nanomedicine 2011;6:1937-43.

10) BEH @A, WG T Bal E [ ). R
HiIZBIF 5 AF - v/ FRAEHRECRIL . 7 L
V¥ — 201261 (1) : 51-62.

11) # B, =9PAT 4, L BEA, M. CAP-RAST i
THBELZT LV F—dkzZ/hRIZB T 5 2
FAERPUS A ERILOZEE - #) 15 4FHT & D LB
7 LIV F— 200453 (10) :1066-1070.

12) Wadm H— , kb 5 M HA G RS Ml R
FHRIZ BT 2 A FFEHEAIRE « FOHRIEEE S
RIRES R ROV 8 FEEERENS. 7LV
F— 199948 (6) :597-604.

_64_



AR IZE. %5 34 % 1 5. Bulletin of Social Medicine, Vol.34(1)2017

SDWED 7 T X b — 7 DPVARINRA T T 2

The Influence Exerted by Cross Talk in a Stereoscopic
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Abstract

This study aims to verification the influence of crosstalk on the fusion limit and protruding distance of
stereoscopic images. Sixty-five subjects participated in this study. The subjects included both males and
females from the ages of 14 to 79. They were presented eight 3 D stereoscopic images with different crosstalk
rates (0, 3, 5, 8, 10, 20, 30, and 40 %) on a display at a distance of one meter, and subjectively evaluated
the perceived protruding distance of each subject. The results showed a tendency for the protruding distance
perceived by the subject to decrease as the crosstalk ratio increased. When the crosstalk rate exceeded 10%,
the protruding distance of the 3 D stereoscopic image decreased significantly. The findings suggest that crosstalk
affects stereoscopic vision, with increases in the crosstalk ratio causing the fusion limit and protruding distance
to decrease. Furthermore, the significant decrease in protruding distance that occurs when the crosstalk rate

exceeds 10% implies that keeping the crosstalk rate below 10% is effective.

F—T— F: 3D VMBHE S UAb—2, BUEER, TRIELE

Keywords: 3D stereoscopic image, crosstalk, fusion limit, protruding distance
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How Well the Elderly Evaluate the Readability of E-paper Devices: The

Effects of Font Sizes

EE LB R= N2 DO HVEFHEARLT W EFHEIL TV ?
— XFH A ZDOFRIZDONT

Paul Lege”, Shigusa Matsunami”, Takehito Kojima?, Masaru Miyao"

1) Nagoya University, 2) Chubu-Gakuin University

Abstract

The purpose of this experiment was to measure and understand reading tests how the elderly evaluated the
effects of the three font sizes using the Courier typeface from two different displays. The two devices included
the E-paper device (Amazon Kindle Deluxe™) and a backlit LCD (Apple iPad™). These were compared to
conventional paper as a reference. The study involved 99 participants of various ages, who were given a short
reading task that measured for speed and a correct answer rate from different sets of font sizes of 8 pt (2.75 mm),
12 pt (3.25 mm), and 16 pt (5.75 mm). After each task, the readers rated the readability of visual performance
of the device at each of these point sizes. Our study found that the readability of the E-paper was equal to the
performance of paper text. Therefore, E-paper designed to function similar to paper can contribute to improving
readability including magnification function, especially for the elderly. On the basis of this study, we recommend a
default setting higher than 8 pt (2.75 mm) be displayed on the screens of E-papers.

Wiz

COEBROHMIE, BT R—/N—IFRENLLEEZRDREIIOWT, BRET EUEBROERSMEIZL -
Ty EDL HVWEFR—IS—EBROTART EEZFHE L TOAPIZOVWTHIEL 720D TH b, 2 HolEHER (7
TR=R=DTITY - F VRN TITv I RENY 7 T4 VEGEEOT v TN - 7 A8y F) 2EHL, 27—V
I T3y efliol3007 4 Y MY A XOMREFM L 720 MEE L THEROMK D B /2D 72, F2BR
ZiE, TRIEVAERTE % &1 99 NOEBRSMENHE SN2, ok, HugisiEz 520607, ZOF A M
8pt (2.75mm). 12pt (325mm). B L W 16pt (5.75mm) D7+ ¥ M A AO L FximEE, A—- FEEEHRE
HE L 720 4 O TOFRAMEDORIZ, BIE L. BERPMOTNENIEBO LTI A XTI, A
R SEFML72. ZORR. HHEHROFAR T S, MEFAFETH LI L25bh o7,

L7e5o T ME IS WZMEAETL2ET =51k, AFIIWRIEH T, BEEIZL > T, GiAPT &%
YWETHILIIHFEGTE DL, ZOMZEICED T, RiEld, BF/S—/X—OHEHEIZBW T, 8pt (275mm) DOLTF
B AR RIS L T2 0ART ST A RETHIET S,

Keywords: Readability of E-paper, Font Sizes, Aging, Standards
F—J =N IBFR=8—, 75V A X, B, AT SOEE[L

1 Introduction have arisen regarding their functionality relative

Conventional books have a long history of global to conventional paper, especially, e-paper devices.
publication, while the development and spread of The readability of liquid crystal displays were fully
e-books has only been present over the two decades. surveyed till now, but e-paper using e-ink has not
The use of e-book readers has spread remarkably and been tested on readability.

appears to be expanding for all ages, but questions
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2 Methods

2.1 Participants

The participants for this experiment included 99
males and females between the ages of 15 and 76
years (M 46.7, SD 14.7). Participants who usually
wore glasses or contact lenses used them for the
experiments. We obtained informed consent from
all the participants and approval for the study from
the Ethical Review Board of the Graduate School of
Information Science at Nagoya University.

Table 1 below shows the number of participants
divided into four general age groups. The participants
were divided into four groups by age: young (29 years
and younger), middle-aged (30 to 44 years old), senior
middle-aged (45 to 64 years old), and elderly (65 years

and older).

Table 1. Participants divided by age groups

DeluxeTM), a backlit LCD (Apple iPadTM), and as
a reference, conventional paper text (with the text
printed on PPC paper of 69 % whiteness)*?. Table 3
below shows the shows the general specifications for

details each mode of delivery of the text.

Table 3. Device specifications

Kindle Deluxe iPad Paper
Screen size 9.7 inch 9.7 inch 6 inch
Resolution 150 ppi 264 ppi 1200 dpi

Senior

Young Middle Middle

Elderly Total

N 15 24 44 16 99

We measured the participants’ lens cloudiness with
an Anterior Eye Segment Analysis System (NIDEK
EAS-1000). The typical gradation in the range of
cloudiness is from 0 to 250 with the higher number
representing greater cloudiness Table 2 below
shows the measured values of the readers divided
into age groups. The youngest group had sufficient
amplitude of lens accommodation. The middle-aged
group had sufficient near vision ability, although their
accommodation was slightly weaker. The senior
middle-aged group had mild presbyopia and problems
in near vision work. The elderly group had typical
presbyopia and generally had to wear glasses for

close vision.

Table 2. Participant lens cloudiness

Young Middle Senior Middle Elderly
Mean+S.D Mean=+S.D Mean=8.D Mean=*8.D
46.0£10.0 69.121.3 93.3+21.6 148.8+36.6

1The range of cloudiness gradation is 0 to 255.
2.2 Experimental design
For this experiment, we used three types of

reading terminal devices, an e-paper (Amazon Kindle

In order to avoid reader bias from brand
recognition, the participants read from a bezel
covered with white Kent paper with only the screen
showing. The test media or test paper was mounted
on the center of a board. The text displayed on each
medium was set at the same height. The front light
level of the KV and the back light level of the iPad
were set to maximum levels. The text color was
black/dark, and the background color was white/
bright.

Figure 1 shows the screen luminance of each
device. The screen luminance for the iPad was much
higher than for the paper text and Kindle Delux (DX),
suggesting that it would perform better outdoors
than indoors. We then calculated the contrast ratios
from the measured values of the brightness of the
background color and text color (Figure 2). The DX

showed results on the screen luminance similar to

500
F»TE" 415.9
= 400
L2
g 300
E 214.6
£ 200
= 122.6
[ -
§ 100
8 139 5.0 13.2
0 |
black white black white black white
DX iPad Paper

Figure 1. The screen luminance of the

black letters on the white background
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100
83.2

50

Contrast ratio

16.3
8.8

o
DX iPad Paper

Figure 2. The contrast ratio of each device

conventional paper. The iPad had a higher contrast
ratio compared to the other devices because it
showed a lower screen luminance of black/dark and
a higher screen luminance of white/bright.

We put the reading devices into a compartmental
lighting system placed on a desk within a darkened
room (Figure 3). We created this lightning system

with reference to a previous study®. We carried

Fluorescent light -LED |

A /v
Diffuser Head rest
60 100° 499 ’mm
0
m

Figure 3. The setup for reading

out the experiment at about the 1,000lx level of
illuminance by using a 65600 K LED light source
with a fluorescent lamp that had a uniform color
temperature. The International Organization of
Standards (ISO) recommends an illuminance level
of 1,000Ix for doing precision work in an office”. The
headrest for the participant’s forehead was kept at a
visual distance of 400 mm. The participants looked at
the devices at an angle of about 100 degrees to

2.2 Task design

The experimental task was a block reading test
of a short duration (Figure 4). The display format
conformed to that used for evaluation of electronic
display devices by the International Organization for
Standardization (ISO)”. We used random alphanumeric
text and unified the size of the characters. The
font type was Courier for because it is a uniform
monospaced font that has a slight serif ( “bearded” )
which may be of some help to the elderly in reading
from e-papers. A monospaced font is one with a fixed
width; that is, each letters occupies the same amount

of horizontal space”.

LeBs ENckC gplY ELOjPxasTPtAxa
hQ mpU cg VwFdihGamGMztI sj ov
mn KCU QNY hoGgw oS Fa DmsUiLG
BDIqUrGx gLfdaehwd XNj ELdP tL
wYsfmlQa USIg xb BavcTslj QBFv
dK Mb tBH FNcLijY lgZrzN GfrdjcC
XS51L NdyTt sa XH wCIIcT rernDg
TIEDr vJIBpc RvibD LdzY QXb NQET
kUx zMkm JSxg wmHGF Ltw AOkPjd
BtT xzJT YAI bjYHII AQ vQa Goh
bY nlZ uivPGzP SZf pH nrzv jDa
tgBBpkRmv QgX AjMGzoJBOrvpKrCZ
Ecwgo zJ ZdyObJn YOz PDBOmzneT
ale sdN1DL SrysCAcmxbTrMQ sRmA

Figure 4. Example of text block for the reading task

As the width of the characters for Courier is
uniform, our focus was with the height of the font
size. For the first experiment, the font sizes were set
at 8 pt (approx. 2.75 mm height), 12 pt (3.25 mm), and
16 pt (5.75 mm). Figure 4 below shows the example
of the text blocks for the reading task. The readers
performed nine tests (three font sizes per each of the

three devices) in which they read the text silently
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from the top left and then we measured the total
time that it took to complete the procedure.

The participants were asked to count the number
of capital letter “M” s in the total text with a counter
device as they read through the characters. We
calculated the correct answer rate from the number
“M" s that the participants found and the actual
number of “M" s in the text. The correct answer
rate was not entirely exact because the participants
sometimes misread other alpha characters as large
‘M’ s.

The reading time index and correct answer rate
index were divided by the average values of each of
the participant’s actual values in order to standardize
the participant’s performance. A high-scoring reading
time index meant that it took the participant a
long time to read. The high scoring correct answer
rate index meant that there was a large number of
correct answers.

After each reading, the participants also evaluated
the readability of the texts using a Visual Analog
Scale (VAS). We converted the values of the VAS
into a 100-point scale in the final analysis. Figure 5
provides an example of a subjective evaluation using
the VAS method. A high-score on the VAS means
a device was very readable. A score of zero (0) as
missing values when participants could not read or

when the reading time at the answer rate could not

be scored.
0 100
f !
Very Very
unreadable readable

71
| I ]

Pretty gooc/

39

1 ) |
I 1
/ Poor
Figure 5. Example of evaluations by VAS

We used a two-way analysis of variance (two-way
ANOVA) as a statistical method to evaluate the final
results. According to the age grouped analysis, we
also used a one-way analysis of variance (ANOVA)
and the Scheffé multiple comparison procedure in
order to check the differences between the age

groups.

3 Results

3.1 Experiment

Table 4 below shows the results from the two-
way ANOVA for participants’ evaluation (VAS),
reading time index, and correct answer rate index.
The VAS showed significant differences among both
the types of devices and the font sizes. No two-factor
interaction was observed among these fonts. For
reading time index, no significant differences were
observed among the types of device of the font sizes.
The correct answer rate index showed significant

differences among the font sizes.

Table 4. Two-way ANOVA for the VAS, reading time
index and correct answer rate index

Source Df SS MS F
VAS
Types of devices(D) 2 7030.47 351523  7.94
Character sizes(C) 2 84091.96 42045.98 94.96
DxC 4 174.48 43.62 0.10
Reading time index
Types of devices(D) 2 0.004 0.002 0.226
Character sizes(C) 2 0.001 0.000 0.028
DxC 4 0.045 0.011 1.163

Correct answer rate index

Types of devices(D) 2 0.032 0.016 0.851

Character sizes(C) 2 0.330 0.165 8.732

DxC 4 0.404 0.101 5.334
% p<0.01

Table 5 below shows multiple comparisons
between the VAS and correct answer rate index. The
VAS scores for 8 pt (app. 2.75 mm) were significantly
lower compared to the higher font sizes. The VAS
scores for the DX were significantly lower than

those of the iPad and Paper. The correct answer rate

Table 5. Multiple comparison for the VAS and correct
answer rate index

VAS Correct answer rate
index
(Mean+S.D.) (Mean+S.D.)

Character size
. .

8 pt 45.9 + 21.8 0.973 + 0.161 e

12 pt 63.9 + 19.5 ar 1.018 + 0.122 2"

16 pt 68.4 + 220 V7 1.009 + 0.130 >~

Type of device
DX 557+ 22.9
iPad 62.5 £ 23.3 ar*

Paper 60.0 + 23.1  b*

T Values in the same column with the same letters are
significantly different (**; p<0.01, *; p<0.05)

T For example, 8 pt and 12 pt in the Participants'
evaluation column are given the letter ‘a’. This means
that the subjective evaluation of 12 pt character size is
significantly better than that of 8 pt
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indexes for the 8 pt size were significantly lower than
those of more than 12 pt (3.25 mm) size.

Table 6 below shows a comparison of the VAS
by the font sizes for each age group using the one-
way ANOVA. The VAS scores for the DX at 12 pt
size were significantly lower than for the iPad. Table
7 below shows a comparison of the correct answer
rate index by the font sizes for each age group using
the one-way ANOVA. The VAS scores for the iPad
at 12 pt size were significantly lower than that of the
Paper. No significant difference for the reading time
index was observed between the font sizes and types
of devices. Finally, no significant difference for all

indexes were observed among the age groups.

Table 6. Subjects’ evaluations using three devices under
three character sizes

8 pt 12 pt 16 pt
(Mean=S.D.) (Mean+S.D.) (Mean=S.D.)

DX 42.6 =+ 22.1 60.3+ 19.0 2" 64.3 + 21.2

iPad 494 =+ 21.0 67.1+ 193 2 71.1 + 235

Pape 458 =+ 21.8 644+ 19.7 69.8 + 20.5

F Values in the same column with the same letters are
significantly different (*; p<0.05) using ANOVA & the
Scheffé multiple comparison procedure.

+ For example, DX and iPad in the 12 pt column are
given the letter ‘a’. This means that the subjective
evaluation of DX device is significantly better than that

Table 7. Multiple comparison for VAS, reading time
index and Correct answer rate index

8 pt 12 pt 16 pt
(Mean+S.D.)) (Mean+S.D.) (Mean=*S.D.)

DX 1.014+0.151 0.967+0.116  1.044 + 0.101
iPad 0.936 + 0.125 2" 1.025 + 0.071  1.058 + 0.095 "

Pape 0.947 +0.173 2 0.988 + 0.117  1.021 + 0.100 **

T Values in the same column with the same letters are
significantly different (*; p<0.05) using ANOVA & the
Scheffé multiple comparison procedure.

4 Discussion

In this study, participants of different ages took
a silent reading test to evaluate the readability of
three different font sizes used on e-paper device and
liquid crystal display with the Courier font type. The
aim was to focus on what was the minimum font
size that various ages of participants could maintain in

their reading performance; that is, testing to see that
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there was no significant decrease in reading speed
and the correct answer rate. In addition, we wished to
evaluate to what degree E-paper devices matched the
functionality of paper text with respect the Courier font.

In this study, we conducted an experiment under
1,000 1x of illuminance to eliminate the effect of
ambient illuminance on the readability of the e-paper
and backlit LCD. The ISO also recommends more
than a level of 500 Ix for indoor reading”. In our
previous studies, we found no significant differences
on the readability of an e-paper, LCD, and paper at
the 1,000 Ix level™.

We used the Courier font type because it is a
monospaced font recommended for such studies
by the ISO®. In addition, in order to conform to our
previous studies, we measured the character heights
in millimeters to ensure compatibility. Studies have
reported that Courier is a viable font for the elderly
suffering with vision problems including macular
degeneration'”.

In this experiment, we focused on the e-paper’s
font features as a display media and how they may
effect readability for various ages. We also compared
the e-paper and paper with the backlit LCD which
are currently available on the market. We referred
to previous studies in order to set the experimental
text font sizes'™. We set the text font sizes at three
levels; 8 pt (character height: 2.75 mm), 12 pt (3.25
mm), 16 pt (5.75 mm).

The reader evaluations showed scores above 45 (on
a scale 0 to 100) for each device and font size. In our
previous studies, we suggested establishing a baseline
score of 45 for VAS to indicate whether participants
reached a certain level of proficiency in reading a
text'™?,

The e-paper showed no significant difference
compared with other devices for the reading time
index and correct answer index. No significant
differences for each character size were observed
among age groups. All the devices were readable at
about the 8 pt size which supports previous studies

that looked at visual performance and fatigue™®.
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5 Conclusion

This study investigated the effects of font sizes and
aging on the readability of e-papers. We summarize
the findings as follows based on this and previous
studies and specifically focus on the use of the
Courier font size used in each of the two devices.

5.1 Font sizes

(1) The screen font size (character height) that
participants felt readable was more than 2.75 mm in
height (8pt). We recommend a font size of more than
275 mm as a default size displayed on the screens of
e-papers for all ages.

(2) All groups saw a decrease in reading speed
at the 2.75 mm (8 pt) font size so this is why we
recommend this size as the minimum limit. The
decrease was greater for those over 65 years of age.

5.2 Devices

(1) The readability of the two e-books (Amazon
Kindle Deluxe and iPad) that we used in this study
performed equally to paper text. However, e-books
are more advantageous because they allow the
reader the opportunity to change the font sizes. This
is particularly helpful for the elderly.

(2) The front lighting system (iPad) on e-books
works well for improving readability. Furthermore,
reading is improved when the screen resolution is
greater than 150 ppi as seen with the backlit LCD
with the lighting system (iPad).
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How Well the Elderly Evaluate the Readability of E-paper Devices:

Standardization of Minimum Legible Character Size
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Abstract

Electronic Paper Displays (EPD) are similar to conventional paper and recently widely introduced to e-books.
And backlit Liquid Crystal Displays (LCD) has been popular for long years. Although the readability of LCDs
were studied well, that of EPD has not been fully investigated. In this experiment, we asked different age groups
of participants to evaluate the effects of font sizes of two different e-book devices (EPD: Kindle Voyage and LCD:
Apple iPad) on the readability. We set the text character sizes at four levels; 4 pt (character height: 1.4 mm), 6 pt (2
mm), 8 pt (2.75 mm), and 12 pt (3.25 mm). The study measured reading speed, correct answer rate and a subjective
evaluation. Our study found that those under 64 years of age could maintain their performance of readability when
the fonts were 6 pt size or higher. Those participants over 65 years of age could sufficiently read at the 8 pt font
size. The participants found that the readability of the both E-books was equal to the performance of each other
and also equal to paper text. Therefore, E-paper display designed to function similar to paper can contribute to
improving readability, especially for the elderly. On the basis of this study, we recommend a default setting higher

than 8 pt (2.75 mm) should be displayed on the screens of E-papers.

i

B R—=— T4 AT LA (EPD) IIHEROMKE LW TB Y GEERBTHFEIILCEASN TV S, T2V
774 MR T A AT LA (LCD) &, LS EFHE L EICECAHAINTE L, T2 T &7 AT
A ORI L T K ORI RREEN TV LA, BFR—/73=OWFHEIC DOV TOWIRITKRIZAT S TH %,
AWETIE, BLrOFESEZ250FEBRSMEICL > T, 2HBOEFEEE (Kindle Voyage & Apple iPad) 12815,
AFEDLFA A ADU GO E M S 72, HELLAFEOLFY A Xk, 4pt (CFE 14 mm). 6pt (2
mm). 8 pt 275 mm). BLU12 pt (325 mm) THolzo EETIE, FHAAE—F, EER, BLUHEART
SOEBEHMEA G S N7z EFFEE2S, 64T TIETEY A X256 pt U EAR S IEHARLT W AL 72,
). 65 MUl EOE#E TIE. XFEY A X038 pt L bZ 5IEFHART o7z, SRIOERT, 2HOETHELE, &
UTEROMD ENDH D, IFIZFEFRICHEART VI b o7z BTR—3—1F, ML LB THED, ELIIH
W IR L CiE, BHAZIERT 22 LN TELDTHART Ve KO RN D, BFR—/—IZERT DT
A A2, 8pt (275mm) DLTFE AL L CHET L,

Keywords: Readability of E-paper, Font Sizes, Aging, Standards
F—7— N BTR= =0 M, XEHA X, k. ikl
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1 Introduction

At present, manufacturers of e-paper devices are
striving to improve the visual performance of their
products to be equal to or better than conventional
paper”. Technically, electronic paper display (EPD,

such as a Kindle Voyage) uses E-ink. E-ink is

four general groups according to their age: young (29
years and younger), middle-aged (30 to 44 years old),
senior middle-aged (45 to 64 years old), and elderly (65

years and older).

Table 1. Participants divided by age groups

consisted of black and white particulates through a Young Middle 1\%332 Elderly Total
process of electrophoretic display, while a device such
as an iPad uses a Liquid Crystal Display (LCD)?. Both Exp. 20 7 28 15 80
devices have their advantages and disadvantages Table 2. Participant lens cloudiness
particularly with regard to long term reading such as .

] ] ] ] Young Middle Senior Middle Elderly
from e-books. The interest in e-books is growing and MeantSD  MeantSD Mean+8.D Mean£S.D
appears to be expanding for all ages, but questions Exp. 42.5+10.0 70.7+17.4 985+30.1  162.1+43.7

have arisen regarding their functionality relative
to conventional paper. The aim of this study was
to compare the readability of different font sizes on
the two devices and to estimate minimum legible
character size and to obtain such standard.

In this study, participants of different ages took a
silent reading test and then evaluated the readability
four different font sizes used on two electronic
devices (Kindle Voyage and Apple iPad). The
experiment looked at the reading performance of the
participants for each of the four font sizes (4, 6, 8, 12
points). By testing to see if there was a significant
decrease in reading speed and the correct answer
rates with the font sizes, the aim was to uncover the
minimum readable font size for each of the various
age groups. In addition, we wished to evaluate to
what degree these devices matched the functionality

of conventional paper text.

2 Methods

2.1 Participants

The readers for this experiment include 80 males
and females between the ages of 14 and 79 years (M
46.7, SD 179). Participants who usually wore glasses
or contact lenses used them for the experiments.
The experiment received approval from the Ethical
Review Board of the Graduate School of Information
Science at Nagoya University after we obtained
informed consent from all the participants.

Table 1 shows the number of participants divided

into age groups. The participants were divided into

T The range of cloudiness gradation is 0 to 255.

We measured the cataract cloudiness of each of
the readers with an Anterior Eye Segment Analysis
System (NIDEK EAS-1000). Table 2 shows the
measured values of the readers divided into their
respective age groups. The youngest group had
sufficient amplitude of lens accommodation. The
middle-aged group had sufficient near vision ability,
although their accommodation was slightly weaker.
The senior middle-aged group had mild presbyopia
and problems in near vision work. The elderly group
had typical presbyopia and generally had to wear
glasses for close vision.

2.2 Experimental design

In this experiment, we also employed three types
of devices, an e-paper (Amazon Kindle VoyageTM),
a backlit LCD (Apple iPadTM), and as a reference,
conventional paper text (with the text printed on
PPC paper of 69 % whiteness)*”. Table 3 shows the
technical specifications for each of the display devices.
In short, we refer to the Kindle Voyage as KV, the
Apple iPad as iPad, and the conventional paper as

simply Paper.

Table 3. Device specifications

Kindle Voyage iPad Paper
Screen size 6 inch 9.7 inch 6 inch
Resolution 300 ppi 264 ppi 1200dp
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In order to alleviate the possibility of reader bias
from brand recognition, the participants read the

different texts from a bezel covered with white Kent
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paper with only the screen showing. The test media
or test paper was mounted on the center of a board.
The text displayed for each medium was set at the
same height. The front light level of the KV and the
back light level of the iPad were set to maximum
levels. The text color was black/dark, and the
background color was white/bright.

Figure 1 shows the screen luminance for each
device. As expected, the screen luminance for the
KV showed similar results to conventional paper. In
addition, we calculated the contrast ratios from the
measured values of the brightness of the background
color and text color (Figure 2). The iPad had a higher
contrast ratio compared to the other devices because
it showed a lower screen luminance of black/dark

and a higher screen luminance of white/bright.

400 362.3
£

Tawo 2815

o 233.1
c

80

£

=

§ 100

= 293 193
(8] -
) 45

o N

black white black white black white

KV iPad Paper

Figure 1. The screen luminance with black letters and

white background

100
81.0

50

Contrast ratio

9.6 12.1
,
KV  iPad Paper

Figure 2. The contrast ratio of each device

The participants sat in a cubicle that had a
compartmental lighting system placed on a desk in a
darkened room (Figure 3). This experiment followed
the lightning system created in a previous study
in order to be consistent”. The headrest for the
participant’s forehead was kept at a visual distance of
400 mm. The participants looked at the devices at an
angle of about 100 degrees to eliminate any problems
with self-reflection.

The experiment was conducted at an illuminance
level of 1,000 Ix using a 6500 K LED light source
with a fluorescent lamp that had a uniform color
temperature. The International Organization of
Standards (ISO) recommends an illuminance level of

1,000 Ix for doing precision work in an office”.

Fluorescent light *LED

A . /v
Diffuser Head rest
60 1 #00mM
O -
m

Device

Figure 3. The setup for reading

2.2 Task design
The display format conformed to that used for

evaluation of electronic display devices by the
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International Organization for Standardization (ISO).
The experimental task was a block reading test
of a short duration (Figure 4). We used random
alphanumeric text and unified the size of the
characters. The font type was Courier for both
experiments because it is a uniform monospaced font
that has a slight serif ( “bearded” ). A monospaced
font is one with a fixed width; that is, each letters

. . 9)
occupies the same amount of horizontal space”.

LecBs ENckC gplY ELOjPxasTPtAxa
hQ mpU cqg VwFdihGamGMztI sj ov
mn KCU QNY hoGgw oS Fa DmsUiLG
BDIqUrGx gLfdaehwd XNj ELdP tL
w¥sfmlQa USIg xb BavcTslj QBFv
dK Mb tBH FNcLjY lgZrzZN GfrdjcC
XS1L NdyTt sa XH wCIIcT rernDg
IEDr vJBpc RvibD LdzY QXb NgEI
kUx zMkm JSxg wmHGF Ltw AOkPjd
BtT xzjT YAI bjYHII AQ vQa Goh
bY nlZ uivPGzP SZf pH nrzv jDa
tgBBpkRmv QgX AJjMGzoJBOrvpKrCz
Ecwgo 2zJ ZdyObJn YOz PDBOmzneT
ale sdN1DL SrysCAcmxbTrMQ sRmA

Figure 4. Example of text block for the reading task

As the width of the characters for Courier is
uniform, our focus was with the height of the font
size. The font sizes were set at 4 pt (approx. 1.5 mm
height), 6 pt (2 mm), 8 pt (2.75 mm), and 12 pt (3.25
mm). Figure 4 shows the example of the text blocks
for the reading task. The participants performed
twelve separate reading tests (four fonts per each
of three devices). We had participants read the text
silently from the top left and then we measured for
speed and correct answer rate.

The participants were asked to count the number
of capital letter “M" s in the total text with a counter
as they read through the characters. We calculated
the correct answer rate from the number of “M" s
that the participants found and the actual number of
these letters in the text. The correct answer rate was
not entirely exact because the participants sometimes
misread other alpha characters as large ‘M~ s.

The reading time index and correct answer rate

index were divided by the average values of each of
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the participant’s total values in order to standardize
the performance of all the readers. A high-scoring
reading time index meant that it took the participant
a long time to complete a task. The high scoring
correct answer rate index indicated that there was a
large number of correct answers.

After each reading, the participants also evaluated
the readability of the texts using a Visual Analog
Scale (VAS). We converted the values of the VAS
into a 100-point scale in the final analysis. Figure 5
provides an example of a subjective evaluation using
the VAS method. A high-score on the VAS signified
that a participant found a device to be very readable.
In terms of the scale, a score of zero could result
from extreme difficult to read or for missing values
such as when the reading time or answer rate could
not be scored.

0 100

Very Very
unreadable readabl

| I |

Pretty goocf

39

| : |
/ Poor

Figure 5. Example of evaluations by VAS

We used a two-way analysis of variance (two-way
ANOVA) as a statistical method to evaluate the final
results between the reading time, correct responses
and the subjective evaluations. In addition, we also
used a one-way analysis of variance (ANOVA) and
the Scheffé multiple comparison procedure in order
to comprehend the importance of the different age

groups.

3 Results

Table 4 shows the results from the two-way
ANOVA for the participants’ evaluation (VAS),
reading time index, and correct answer rate index.
The VAS, reading time index, and correct answer
rate index showed significant differences between the
font sizes (p<0.01), but no significant differences were

observed among the types of devices.
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Table 5. Multiple comparison for the VAS, reading time

Table 4. Two-way ANOVA for the VAS, reading time . .
index, and correct answer rate index

index and correct answer rate index

Reading time Correct answer

VAS

index rate index
Source Df S8 MS 7 (Mean®S.D)  (\ean+SD)  (Mean=S.D)
VAS prey ey oy
Type of 4pt 12.2* 124 b, 1,112 £0.189 ™ 0.795 £0.301 ™
device(D) 2 940.79 470.40 1.33 . - oo
Character o a**, a*%, art,
. 3 504425.46 168141.82 474.42 o o N
size(C) 6pt 36.4+ 19.9 ¢ 1.077+0.179 ¢ 1.011£0.162 "
DxC 6 151156 25193  0.71
b**’ ek ek
Reading time 8pt 56.4+ 21.7 4 0.932+0.142 4 1.065£0.182 5
index prex
Type of L . o
device(D) 2 0.110 0.055  2.867 2pt 73.6% 19.7 ¢ 0.932£0.104 oo 1.112+0.192 o
e
Character 3 6.074 2.025 105.514 *
size(C) T Values in th I ith th lett
alues € same column wi € same letters are
CD"C . 6 0118 0020 1.028 significantly different (**; p<0.01)
orrec T For example, 4 pt and 6 pt in the Participants'
answer rate . . ' .
index evaluation column are given the letter 'a. This means
Type of that the subjective evaluation of 6 pt character size
device(D) 2 0.006 0.003  0.066 is significantly better than that of 4 pt.
Chawacter 3 13231 4410 99.109 * _
DxC 6 1792 0299  6.713 of the devices. Therefore, we next compared the
% p<0.01 character sizes for each age group using a one-way

ANOVA. Table 6 and Figure 6 show a comparison
of the VAS by font sizes for each age group. For all

Table 5 provides a multiple comparison for the
VAS, reading time index, and correct answer rate

index. The VAS scores for the 4 pt font size (app 1.5 age groups, the VAS scores for each font size was

mm) were significantly lower than those of more than significantly lower as character point became smaller.

6 pt size (2 mm). In fact, the scores were significantly c 100 ——1 Young 2_Middle
different between each of the font sizes. The reading '% 80 ~®3_Senior —+—4_Elderly
time index was significantly longer for the smaller T; 60
font sizes. The correct answer rate index was also —:: 40
significantly lower per smaller font size. E 20
The results from two-way ANOVA established § 0
that the font sizes had an effect on the readability 4pt 6pt 8pt 12 pt
Character size

Figure 6. Subjects’ evaluations under four character sizes

Table 6. Subjects evaluations of four fonts

1_Young 2_Middle 3_Senior 4_Elderly
Mean+S.D Mean+S.D Mean=+S.D Mean+S.D
a**, a**, a**, a**,
4pt 157 =133 P 127 £ 122 P 117+ 127 P 7.7 +£86 P
ot ot -, ot
a**’ aalcak7 a**, a**,
6pt 423 +16.9 4 350+ 169 4 392+ 202 ¥ 247 + 213 I
e** e** e** e**
e, e, e, -
8pt 642+ 172 & 574 + 195 4 60.6 £ 194 9 370 + 22.3 4
£ fr* £ e
- e oo o,

12pt 773 £ 16.9 pu 734 £ 183 . 768 = 183 pe 632 + 233 g

T Values in the same column with the same letters are
significantly different (**; p<0.01)

T For example, 4 pt and 6 pt in the Subjects' evaluation
column are given the letter ‘a’. This means that the
subjective evaluation of 6 pt character size is
significantly better than that of 4 pt
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Table 7 and Figure 7 show a comparison of the
reading time index by font size for each age group.
The reading time index for the younger and middle
aged groups was significantly longer for the 4 pt. The
reading time index for the senior middle aged group
was significantly longer between the 6 pt and 8 pt
sizes. The reading time index of the elderly group
was significantly longer at each font size between
the 4 and 8 pt sizes. The elderly readers showed no
significant difference between the 4 pt and 6 pt sizes

compared to the other age groups.

Table 8 and Figure 8 show a comparison of the
correct answer rate index per font size for each
age group. The correct answer rate index of all
age groups for the 4 pt size was significantly lower
than those of more than 6 pt. The correct answer
rate index of the middle aged group for 6 pt was
significantly lower than that of 12 pt size. The
differences in the proportion of slopes in the line
graph (fig 8) for the young and middle aged groups
were smaller than those for the senior middle aged

and elderly groups. The correct answer rate index

Table 7. Reading time index under four character sizes

1_Young 2 _Middle

Mean=S.D

Mean=S.D

4_Elderly
Mean=S.D

3_Senior
Mean=S.D

¥

4pt1.132 + 0.152 »*1.104 + 0.109

oxE

6 pt0.996 + 0.109 2 0.991 + 0.292

8 pt0.936 + 0.084 »™ 0.952 + 0.095

oxE

12 pt0.936 = 0.112 0.952 + 0.103

a*
Pk

o

a*

15

o

ar
a**

1161 + 0.149 ¥ 1.112 + 0.189

oFE

a

& 1.077 + 0.179

e

’ C**,
1.011 £ 0.146 o
e

b#*

o 0.932 % 0.142

ar*,

0.919 + 0.080

o
oH

' 0.932 £ 0.104

ox*

e

0.920 + 0.081

dr*

T Values in the same column with the same letters are
significantly different (**; p<0.01, *; p<0.05) using
ANOVA & the Scheffé multiple comparison procedure.

1.2
6 —-1 Young ——2_Middle
E 3_Senior =8-4_Flderly
£
= 1
[<4]
=
©
©
.5}
o

08

dpt 6pt 8pt 12 pt
Character size

Figure 7. Reading time index under four character sizes

Table 8. Correct answer rate index under four character sizes

1_Young 2_Middle
Mean=*=S.D Mean=*=S.D

b*0.896 + 0.210
i

4 pt 0.939 + 0.200

a*
ax

6 pt 0.997 + 0.125 1.006 + 0.150

8 pt 1.021 + 0.129 "™ 1.013 + 0.161

e

(2 pt 1.042 + 0.113

b, 0.732 + 0.299

' 1.033 +0.128
b 1.091 + 0.16

¢ 1.085 + 0.138 5 1.124 + 0.145 ©

Mean=S.D

4_Elderly
Mean=S.D

art, at*,

b**.0.486 + 0.334

oxE

3_Senior

b,

oxx

a%*

a™ (0.988 + 0.262

P b

1.132 + 0.26

ok

1.213 + 0.318 <~

T Values in the same column with the same letters are
significantly different (**; p<0.01, *; p<0.05) using
ANOVA & the Scheffé multiple comparison procedure.
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[J]

Ec 1.2

£

9]

P
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4

Q

@

b

8 04

4pt 6pt 8pt 12 pt

Character size

Figure 8. Correct answer rate index under four character sizes

for the 4 pt decreased greatly in the older groups.
Because the correct answer rate index had the most
difference for each age group among all the indices,
we analyzed the data by types of devices for each
age group by using a one-way ANOVA.

Table 9 and Figure 9 show the correct answer
rate index for the younger group of readers. The KV
had significantly lower ratings between the 6 and
8 font sizes. No significant difference was observed
among the font sizes for the iPad, while 4 pt size was

significantly lower than the 6 pt for the Paper text.

Table 9. Correct answer rate index in the younger

1_KV 2_iPad
(Mean*S.D.) (Mean=*S.D.)

3_Paper
(Mean=S.D.)

0.854 = 0.204 ™™

P

4pt 0.893 + 0.191 . 1.070 + 0.126

6pt 0.931+0.129 < 1.011 £0.112  1.051 = 0.103 ***

e

8 pt 1.065 = 0.085 :* 10.965 = 0.150  1.034 + 0.124 »**

12 pt 1.018 £ 0.104 »* 1.030 £ 0.124  1.079 + 0.099 <™~

Values in the same column with the same letters are
significantly diffferent (**; p<0.01, *; p<0.05) using
ANOVA & the Scheffé multiple comparison procedure.

——1_KV -+2_jPad 3_Paper
814
£
gl,o "":_"_':7.4_,_._}—"
a [
z
£0.6
7]
g
80.2

4pt 6pt 8pt 12 pt
Character size

Figure 9. Correct answer rate index in the younger group

Table 10 and Figure 10 show the correct answer
rate index for the middle aged group. For the KV, the
4 pt size was significantly lower than those of more
than 8 pt. No significant difference was observed
among character sizes with the iPad, while the 4 pt
size was significantly lower than those of more than
6 pt.

Table 10. Correct answer rate index in the middle aged group

1_KV 2_iPad
(Mean=*S.D.) (Mean=*S.D.)

3_Paper
(Mean=+S.D.)

a

0.839 + 0.239 >

oxE

o

4 pt 0.888 = 0.199 v 0.960 + 0.167

6 pt 1.026 + 0.168 0.970 = 0.120 1.028 + 0.150 2™

8 pt 1.060 £ 0.095 2" 0.922 = 0.172 1.058 £ 0.165 »*

12 pt 1.092 0.136 »™ 1.029 0.148 1.134 0.105 <

T Values in the same column with the same letters are
significantly different (**; p<0.01, *; p<0.05) using
ANOVA & the Scheffé multiple comparison procedure.

—-1 KV -=-2_iPad 3_Paper
b
<l.4
£
& R
£10 o _ ——°
@
2
£0.6
t
g
80'2

4pt 6pt 8pt 12 pt
Character size

Figure 10. Correct answer rate index in the middle aged group

Table 11 and Figure 11 show the correct answer
rate index for the senior middle aged group. For all
devices, the 4 pt size was significantly lower than
those of more than 6 pt size. For this age group,
there was no significant difference in the correct
answer rating between the 6 pt and 12 pt sizes.

Table 12 and Figure 12 show the correct answer
rate index for the elderly group. For the KV and iPad,
the answers were significantly lower at the 4 pt size
compared to more than 6 pt size. For paper, the 4 pt
size was significantly lower than the 6 pt size which

in turn was significantly lower than that of thel2 pt
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3_Paper
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Correct a
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Figure 11. Correct answer rate index in the senior middle aged

Table 12.Correct answer rate index in the elderly group

1_KV
(Mean=+S.D.)

2_iPad
(Mean=S.D.)

3_Paper
(Mean=S.D.)

ars, a*,

4 pt 0.434 + 0.286 ™™ 0.554 + 0.356 P 0.452 + 0.333 >

o o oF

ar®,

s

6 pt 1.018 + 0.289 2™ 0.957 + 0.233 = 0.986 + 0.255 :* '

8pt 1.023 0.269 *™ 1.116 0.253 > 1.254 0.197 >~

o

1.134 0.389

%

12pt1.194 0.251 < 1310 0.270 4

T Values in the same column with the same letters are
significantly different (**; p<0.01, *; p<0.05) using
ANOVA & the Scheffé multiple comparison procedure.

——1_KV —2_iPad 3_Paper
814
£
2
1.0 3
g
5o 6 '
0. /
: g
g
50.2
4pt 6pt 8pt 12 pt

Character size

Figure 12. Correct answer rate index in the elderly group

size. The differences in the proportion of the slopes in
the line graph (fig 12) for font sizes in the young and
middle aged groups were smaller than those of the
senior middle aged and elderly groups. For the older
group, the correct answer rate index for the 4 pt font
decreased significantly compared to the other groups.
This was especially true for the rating of the reading
from the KV (p<0.01).
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4 Discussion

The primary aim of this experiment was to identify
how well different groups evaluated the readability
of different font sizes for two types of electronic
devices. This experiment was conducted under 1,0001x
of illuminance to eliminate the effect of ambient
illuminance on the readability of the e-paper. In our
previous studies, we found no significant differences
on the readability of an e-paper, LCD, and paper at
the 1,000 Ix level™".

We used the Courier font type because it is a
monospaced font recommended for such studies
by the ISO”. In addition, in order to conform to our
previous studies, we measured the character heights
in millimeters to ensure compatibility. Studies have
reported that Courier is a viable font for the elderly
suffering with vision problems including macular
degeneration'.

This experiment sought to identify what would
be the lower limit font height at which participants
could maintain their reading performance. We tested
for reading speed and correct answer rate, while also
looking at how font sizes effect readability for older
individuals. We set the text font sizes at four levels; 4
pt (character height: 1.4 mm), 6 p (character height: 2
mm), 8 pt (character height: 2.75 mm), 12 pt (character
height: 3.25 mm).

In this study the VAS scores for 8 pt font size
showed an average evaluation scores above 50. We
found that the participants felt that the character
height of more than 2.75 mm (8pt) was sufficiently
readable. The reason may have been due to lighting
differences or the differences in resolutions. The
screen resolutions for both the KV and iPad were
well above 150 ppi (Table 3). Previous studies have
shown that participants’ evaluations of readability
were higher when resolutions of the device were
between 150 ppi to 400 ppi®.

In this study, the 4 pt font size for all the devices
showed significantly low values for participant
evaluations, reading time index, and correct answer
rate index. Lee et al. also reported that the legibility
of the 1.4 mm character height size was lower

than that of 2.2 mm". The results in this study
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also suggests that the minimum font size at which
participants (64 years old or younger) can maintain
their reading performance for an e-paper is at about
2 mm (6 pt).

Furthermore, the VAS scores were plotted as an
increasing straight-line from the 4 pt to 8 pt font sizes
(fig 6). There was a gentle curve that represented a
significant increase in the scores between the 8 pt
and 12 pt font sizes. In this study, we found that the
character height size of 2.75mm (8 pt font size) was
the lower limit to which reading speed decreased
significantly. The correct answer rate index showed
that a significant increase between 4 pt and 6 pt
(p<0.01), and some increase between 6 pt and 8 pt
(p<0.05).

There was no significant difference between the
8 pt and 12 pt font sizes. Thus, we can suggest that
the lowest limit that participants can read words
accurately is the character height size of 2.75mm
(8 pt font size) for e-paper devices. The LCD with a
backlit assisted those under the middle aged group
with reading proficiency with font sizes less than 2
mm (6 pt)., but was not helpful for those in the older
group.

Table 2 showed that the elderly suffer from higher
cataract cloudiness compared to younger people. One
of our previous studies reported that high cataract
cloudiness decreased the ability to read from tablet
devices™. Cataract cloudiness plays a role similar to
frosted glass which can diminishing effect on how light
enters the eye. Thus, while the minimum font size for
most individuals might be at 2 mm (6 pt), the elderly
could only maintain performance at 2.75 mm (8 pt).

This experiment supported previous studies which
found that readability of e-books for older people

is affected by poor conditions such as low ambient
16,17)

illuminance and low screen contrast ratios
This study buttresses our other research findings
which show the LCD and e-paper are only more
advantageous to conventional paper because the font

sizes can be easily changed by the reader'.

5 Conclusion
This study investigated the effects of font sizes
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and aging on the readability of e-books. The findings
in this experiment can be summarized based on the
readability of the font size and the devices.

5.1 Font sizes

(1) The participants felt that the screen font size
(character height) of 2.75 mm (8 pt) was readable.
For all ages, we recommend a font size of more than
275 mm as a default size displayed on the screens of
electronic devices.

(2) The minimum font size level at which those
readers under 65 years of age could maintain their
performance (there was no decrease in reading speed
and correct answer rate) was the character height of
2 mm (6 pt). The visual performance of those over 65
years of age decreased in below 2.75 mm.

(3) All groups saw a decrease in reading speed
below the 2.75 mm (8 pt) font size. As a result we
recommend this size as the minimum limit.

5.2 Devices

(1) The readability of the two electronic devices
we used in this study performed equally to paper
text. However, these devices are more advantageous
because they allow the reader the opportunity to the
change font sizes. This is particularly helpful to the
elderly.

(2) The front lighting system on e-papers works
well for improving readability. Furthermore, reading
is improved when the screen resolution is greater

than 150 ppi.
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Prefectural difference in percentage of death due to senility in Japan.
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Abstract:

Aim: We studied the prefectural difference in percentage of death due to senility in Japan. Furthermore, we
studied the association between percentage of death due to senility and socioeconomic and medical environments.
Methods: Vital statistics in Japan were used. Multiple regression analyses were conducted to clarify associations
between the percentage of death caused by senility and explanatory factors. Explanatory variables were as
follows: annual income, medical expenditure, number of hospital beds per population, number of nursing homes,
rate of death in hospitals, and life expectancy. Results: Percentage of death due to senility increased in Japan,
and was significantly correlated with the rate of death in hospitals (men: 8: -0409, p: 0.003, women: f3: -0.409, p:
0.003) and number of hospital beds per population (men:f: 0.378, p: 0.004, women: £ : -0409, p: 0.003) respectively.

Conclusion: The rate of death due to senility may depend on the place of death.
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Key words: Vital statistics, Senility, Dementia, Alzheimer’s disease, Regional correlation
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[ ]~462
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L] 575~
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| AL

PERIER B LRI AL TS
(Ersxov BEE Fo3r, kif)

# 1. 2000 4=, 2010 F MBI b E B & = CE G (%) (42F)

G8 0 Total 65-69 70-74 75-79 80-84 85-89 90-94 95-99 100 VL L
Rk 2.20 0.07 0.17 0.51 150 368 8.08 14.1 23.4
Bk 1.14 0.07 0.14 042 116 275 6.30 11.1 18.9
7 3.49 0.06 023 0.63 1.83 436 9.00 152 24,5

GR Total 65-69 70-74 75-79 80-84 85-89 90-94 95-99 100 Ll L
T 3.79 008 025 0.63 1.82 433 930 161 27.7
Bk 1.70 0.07 024 050 1.31 2.86 6.48 119 212
etk 6.13 0.10 0.28 0.84 249 547 10.6 175 29.0
F/Rx0L 2000 A2, R/ RL 2010 A
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eElE (8 =0343, p=0.007). AITE72 1 JHK £
(p =0446, p=0001) T h, LW TIL, FERBIL
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Y H IFHERE | B
90-94 I EEHTHIE (5) (%) 6.38 1.92 0.23
90-94 i EEHLTEIS (&) (%) 10.75 2.55 0.17
— NG REFE (TH/A) 2,654 362.1 1.69
ERE (THIN) 285.3 33.4 0.22
INEE YRS - S OUNAPN 1,175 286.3 0.79
ANRSET= D ZAFR—L8 ([E5/10 T AN) | 48.0 13.3 0.64
bt CORXLTEE (%) 77.9 2.56 0.40
W () () 79.5 0.63 -0.81
W () () 86.4 0.42 -0.16

ENR— L= BHEENT — L+ REENR— L+ BEEANR— L+

AEE AR —LDEF

7 3. 90— EDOEEFX RS EREL L T 5 ERIFIHT (n=47)

B B P value
B FBETORTEIS -0.257 -0.343 0.007
UNEE YRS -0.003 -0.446 0.001
R2=0.387, VIF=1.058
M JEBE T O T EIS -0.514 -0.518 0.001
ANA%7-0EE | -0.003 -0.356 0.003
R2=0.481, VIF=1.058

RV ERH, VIF @ ZEAHEME, B RS0, B« IEEREIFHLREK
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Hospital | Old Nursing | Own Hospice | Others
people’s home residence
home
Dementia | 17,680 11,336 13,623 | 1,993 52 44,878
(64.3%) (45.7%) (50.9%) | (27.2%) | (47.3%) | (51.6%)
Alzheimer’s | 5,734 4,650 5,357 1,192 41 17,052
Disease (20.9%) (18.8%) (20.0%) | (16.3%) | (37.3%) | (19.6%)
Senility 4,061 8,798 7,781 4,140 17 25,086
(14.8%) (35.5%) (29.1%) | (56.5%) (15.5%) | (28.8%)
Total 27,475 24,784 26,761 | 7,325 110 87,016
(100%) (100%) (100%) | (100%) (100%) (100%)
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