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ET AT AT RENTZ GO E ©T AT A T ) B XI5 %G S EARR T
HENDAECIT, BT AT AT HRBA I & RFRE ONLE 2T KFA) &
L7 (M1—-3), B A I AT MW &XGH OMEITR T KA O
TlE, FFEHElY EHFEEE BOHEID DXBNIE Lo & Lz,

(E)AE
@)
. L
e | 2 ~N
7|7 _
|
(BA)XAE
HZEIEI .
]
L
El> ETHAIASEIET
T |x
A
]
O WREBEZEZTRT,

c BT F AT BN TR OF L T AT AT BB R SERICEREN D A

CUF, BT AN AT BWA S0 &EXGE OB ZRTKEAMA) & Lic, ET7ANATHR

Mg 5 18] & RSB DAL & 7’ KA OWTIE, BEFHELD L REEE & BOHE D O XBIE L
NbDE LTz,

X 1—3 ET 40 ATREg 0 & RGO E 7RI
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3. R

TH2H (&) ORPFETIE29%, TH2H (&) Oo%FTiT114,. THI
H (&) OFPETIE214. THI9R (&) OBYETIL 445 e 52 L0
TX, At 105 4 Th o Tz, BREFED LT £ TOMITMBEDRIEEE Ol %
o TR L7272 DWUE D B I CHERS TR0 TeE 33 4 &, BT AN A
Z1ZxE U TR Z [0 TN 7o OIHM DM SRR CE o 7ol 8 4%
AT S BRA L T, 64 441k L CIHREIER] & [m DRIE 21T - 72,

1) BT AN A TERERIED L OBEOBBIEORT

MRE R —DOBANCER L., 2B 0RO T A0 A 712 L 0 R0
HIENATRETH - T2 B DM 2K 1-3 15 Lz, EfMES 1. 8, 9. 37,
38, 48 TiX 3 [al, FHM&EHE 7. 14, 31, 32, 36, 41, 46, 49, 50, 51, 52
TIX 2 RO AN AIRE TH > T2,

(1) BTN AT EX53H & Ok

BRI OB R 5 HEEDS 1280 ecm OEAITIIAT AR TH Y . 150
cm, 160 cm, 180 cm, 210 cm, 240 cm, 250 cm, 260 cm, 360 cm, 420 cm,
510 cm. 540 cm. 600 cm DOFEITIIEAT[RETH o 7=,

(2) HERLITIR D SN TV D RIRE DENL

HARSEORBBIZ DN TIE, RREOFRNC BRI Y - TWODIRTE, x5
ORI S BRI G Tz > TODAREE, RRE DRI H BRI L 72> T
DIRRED 3 TR L To, MRE OB BAEH Y - TODIRTEIT 2 44,
KHGE OIS AR Y72 > TODIREEIT 3 44, B OMIG N IR
YT TOWDIRBIT 124 TH o7, FHEES 7 TIIHREOERIZ AL
Y S TNDIRRETH W TN TX TednoTe, BRER 7T L ET AT AT DR
B 1280 cm TH o 7o, HEEE 7T SO GE 1IN ATRETH - T,
(3) I—TF kB E

=T U DEICOWTIE, BFEES 46, 49, 52 DA TIIH—T » OFER
B DI DD DTN FTRE TH - 7223, BiEF S 7 OLEETIIA—T O
2 HDARREDBIEE THITIN CE Do 1o, 1 —7 » OREEOSGE TR 73 7]
HETH Tz,
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(4) ©FAH AT DA i1 & RGE ONE 27T KA
ETAN AT DS TG &R OB Z R RPAIL 2 B 9 B 10 JE,
13 £, 18 ., 31 %, 34 £, 35 i, 37, 39 &£, 43 /&, 46 &£, 53 £, 58
B, 64 FE TS IRE T o 7o, A& & T DKL 25 LTty T & /¢
Nl
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#1—3 BHEBIEIC L AT 40 A THESN:

L LS
Ty

ﬂ%%nw”% Y Eﬁﬁﬁz) BiLT 7 7/03) e E0k UHU?&TTEJJO)%)JE
335 (em? AHZE BOFE zr=tym  OAFY
05 men
()"

1 3 " Efl 31 Cl
8 3 80 BE 0B 53 Cl
9 3 o EE 00E 35 [l
37 3 B fF B £ |
38 3 30 fF & 3 [l
48 3 m fr B 31 [
14 ) 60 KA & 3 El
3 ) 0 f#F & 2 [
32 ) 00 fi5 E 18 [
36 ) 0 f7 B 58 [l
4 ) 1  fF E 10 E
4 ) o i & 9 i
49 ) 50 #F & 37 El
50 ) % f#5 & b4 Cl
5i ) 0w fr B 3 E
52 ) 0 fEF A 46 Cl
] ) 1280  Hh ] 5 A

1D K12 1R LTS8 O OBiE % 69,

2) BT AN AT OEENE & RGHE ORI & Ot T,

3) H—T XD BN STV DIREER R L LT,

4) BT A I AT RENWTEHRIOFIEREE BT 48 A T BRSRE R SERIC e E N S M4

g, WEEHEY SRFREE BOAEID ORGNIIT LN b o L Lz,
5) NELWEA THNI JNELNESIRFIH] & MEMR IR 2R UL MW TN O MEAT 28 T & T2z il d %,
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2) HHEOBEIC LD ET A4 h A TakESMt:

HERIOBIEREREER 1—4 TR LT, MR EDEMEF T 6, 29 12O\ T
B DT A NAT Tl LTRERZ/R LT, 28 ZIT%F U CRERGRERH] & NHRE
B DRNEZAT > T2, 23 440 95 HIEIEFH & HIGEEOREN TE eho 7
RIREIT 1 4, THIEREH] & MRS R ORI E N FTRETh - 1o RE1L 22 4 Th
72,

(1) BT AN AT Ext%3#H & Ok

BT AT LRGE & OBEEE 1260 cm OHA I IXNEMEIRFRE & MHIE R
DIRFTINTE 2h 572, 270 cm, 300 cm, 320 cm, 330 cm, 340 cm, 360 cm,
370 cm, 380 cm, 450 cm, 480 cm, 490 cm, 500 cm., 510 cm, 530 cm,
550 cm, 600 cm, 610 cm, 1000 cm DA I INEMEGREHE] & IHEEELOfEAT Y
T&ET,

(2) HERLITHR D SN TV D RIRE DENL

HARIEOIRFBIZ DWW TR, S REHEOHF RN BRI Y > T DHIRRE, XI5
DRI BRI YT > TV DARRE, RBE ORI D FERERA Y 72> T
DIRAED 3 FEFUC/HF LT, *IRE OEANZ B Y - T DIREEIT 8 44,
KFGE OIS AR Y 72 > TODIREEIT 2 44 B OMIGH B IR
MY TS TWDIRREIT 18 4 Th o7, FHIERFH & FHMSEIEL DfEHTHS T E 720>
STEFIZ1ILTHY , HEZEOMTTNG BREN G T-> TWHIRETH -7,

(8) 1—TF T L BlanfiE

EEEG 41,50 1T —T L DR B DI 3D b BT  FIRE T - 72,
BT Bl TIEI—T » DRENR > oMM CE ot BE s T &
7 A7 AT OFEREE 1260 ecm Th o7z,

(4) BT AT AT DA T510) & X GeE OALE & 7~ 7K A

BT AT AT T & X RE ONE A R T AKX 0 B, 8 FE, 10 JE,
20 £, 25 ., 27 £, 30 E, 32 ¥, 35, 44 FE, 45 E, 50 E, 55 fECfif
WIS HE T o 7o, BE S 51 TIIAEMAD 50 TR A TE e o7,
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F1—4 BHEIBIZEICL AT A0 A THESN

At ETANAS
B : N
HRED  EH ERLTL h—T0 o ARs B
ZEEE)  (om)? AHEE RosmEd HREDH  DRATO
o 0w | BERTKE FRE

£ ()"
2 610 1L 25 a
6 530 L 8 a
6 600 = 27 a7
12 480 1Rl 0 a
o 490 % 1" 35 a
16 550 75 5 45 a
20 340 D] i 30 il
22 380 A% 1" 32 T
26 380 7 i 25 il
29 360 7 i 30 il
29 500 % i 50 a
34 380 7 i 25 il
35 320 7 i 35 a
36 510 i i 44 7
39 370 fil 7 i 95 T
41 1000 elyal 5 20 =
42 210 A% i 32 a
43 330 f%5 i 10 T
44 450 7% i 50 a1
50 450 (D] 7] 55 a1
52 480 7 i 30 a
ol 1260 75 50 T

) B 1—2 TR LI RA DR OB AE A 5T

2) BT AN AT OREERLE & R E OB RIGT L OREREE T

3) H—F T k0 ERIESEG ST BIRRE R A & LT,

4) BT AN AT DA H RO E EF 40 A T 935 xbRH Ak NI E NS fa
o, RigtRlY LREEE RCRHEI D ORBIIE L2t o L L,

5) MEMEATEN IIEMERERE] & nEME Rk ARk L. W TEI O CX -0 A 34 5,

1
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4. BE
55 3 HiCIE, EEEIOBIZIZ LY FERIEZH LT L7202, BT AN A
Z X D IHM TEOBIER FIRE T Hikas DR E R 2 et L7z,
1) BT A H A TERESM T L OBIEOFBMEORGET

HIMSIE & HMBEEHE TE o T BT 4 h A T L xtges & ol
2 [EIFHAIOFE RS 1280cm Th-o7= (F1—3), —J7C, MHMIRFR & MHAEG
BNPECTEETAH AT LxIRE L OFEfHT, 2 EH U< T3 BT
FD B/ 150 em, FcK 600 cm Th o7z, BT 40 A T Lxtgeas & O
X 150 cm 2> 600 cm D#FH CHHMGRER] & THIEEFORIEN RE CTh 7= 2
& EEERIOBIE TR LTz (R 1-3), 1995 FOHATHIETIL, BT 4 H
AT LG OB 400 e LIN TEUEMENT C& - L E Sz v
IR DR EMEX A L L TND Z L2 B2 5 L 19 FEXREHOET AT
A Z & FHWIUSTREZEIFAD RN D Z E N TR TE 5, ARIOFE THWW-ET
A ATI1E2010496 AICBEALIZT A NI RAT LT EY g e
T4 AZ (DMC-ZX3 Lumix 1410 HHisE, /XFY=v 7, HA,
HDC-TM60 211 FHizE, /XY =v7 HA) Th-oiz, 2010 46 HBIE
TLLEDOET AT A F % VN CHHBGRFSORERG R A R AT C = 7o R X
1280 cm, f#EHTCE 2 HEkE 150 cm 2>5 600 cm CTHIMERH 5 Z L 2VRIE
SA7Z, 600 cm 725 1280 ecm F TOREHEC-DUNTIEEEIETHET L T
23, 600 cm. 610 cm. 1000 cm ([Z2OWTIE 1 [BIOBIZRIZ X A IHIEHE] & [F13
DIFITINFIRE T -7 (R 1—4), BHEOET A I ATOMREEZE 2D L, E
TAT AT L xGFH O 1000 em F CIIMHMERERT-CIHMERIEL O FH 1398
TERICHTRE T D, LA L, FEHMEIRFRHEISCIEME R, & D\ I TEBIERIC B\ T
T AT AT LRGE OEBEL 600 cm F2E THAIULFHLEZ & > TEHUD AT
HEThdEBEZILND,

HARJEIZIR S STV A RIRE DOFALIZ OV TIEL, 501 FERL, A5 oug
NOWREETHRT N FIRE T -T2 (£ 1-3), T, I—TrOROFEZS
W, BHEEDS 510 cm, 540 cm DAITIE. B—T » DRERH HITH 0D
OTRHTARE ChH o7z (R 1—3), EITN TE RS TSROV TR, W
NHET AN AT XI5 & OFEHED 1280 cm & 5 )ME 1260 cm Th - 7= (3
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1—3, 1—4), ETA B AT LXRH L OEMEZBEICV NS & BRI
5 STV DRIRE DI H —T v OO M I TEBIEI B A 5.2 T
WRUWVATREMED SR, L ER D | BRNEOIREE L 1 —T L DRRO A IO T
IXFRAT FTREZRBEBE DS A1, FFBIEICITREE LW ATREMEAVRIZ STz,

BT AT AT DT 51 & 3G ONE A R KA OW T 25 FE TR
WERIERT-PIHMEEE 2 Bl & T CE 22hoT (13, FHEESF T, Lo
L., ZOBEIIET A H AT L5 & OFF#ED 1280 cm Thoto, D7
D, MHIERFCIHIE R OGN T X 2o e BRI, BT 4 AT Ext
LELOHMTH Y, BT AN AT S0 &R REONE Z T ACEA R
R TIERNEBEZBND, 2 END 64 EETTHIULEETE L bDLE
2 Bl

ATEOHF TORFEROHIERH & HBESEZ B 7 40 A 7 TRIET 256
2%, BEBEEA) 150 cm 22 B K 600 cm OFEFH, AL 2 D 64 FED
HPA THIUTHBNEL S > TBIENFRE TH D 2 L AVRIZ ST,

2) BMFOBIERIC L D E T AT A TRESRMOMR

BRI OBIERIZBC, BT A0 A 7 Extges & ORF#EN 270 cm 725 1000
cm FCOLGAIIITAIRE TH - 7203, 1260 cm O (HME S 51) TlidfiE
Wrnc&iemote (F1—-4),

SHREDMITHS BN Y 72> TODRETHIER S NI-HIL 18 4 TH Y |
ZDH B 1 A TEHERECIHIE L O A T E ZRipoTe (R1-4), 201
O, BT AN AT EREE L OREET 1260 cm TH o7z (F 14,
EE S 51), HIREORBEICOWTIE, i aTER i ChHIUT, HERED
TRMLREARL, (5 D E DT 6 KTz TV DIRFET S BHRFENT 23 FTRE T -
oo WEIRMTANTTREZ RS, BRRNDOERMEL D b, EF AT AT Lt b
DOIEBECEEIND EF 2 LI,

FTo =T X EEDEANER ST BIREEIZ S )b BT 2 4 Tl
BT FIRE T o7z (T 1—4), FATIIRTIZI —T U5 [Tk T
(37 —7 VL DG BAHRAEDK 6T% 2 b D LA ST
% 2 IHWEHEFEAIEEE Z ©F 4 A T RIS A BA. I—T Itk b
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2T HHHRAED 67%-> TH ., B ORI CHE R OS5 O & CIEREIC 7
BN EDVRIR ST,

BT A I AT W IR & R ONLE &R KA IS OV TE 50 TR
MERIRF OB EEONHIE TE 2oz (R 1—4, BE S 5L, ZOERES
51 DBIETIIET A0 AT LXRIEEE L OREEN 1260 cm Th o7, Z D7,
DR R T-CIEME AR DO FHAI A TE 2o -HHIE, BT A A T LxIREH L O
HEECH Y . BT A A T WS I & R RE ONLE % R T A AR T
MNEEZOLND, 0 D 55 FEE TTHIUIMNI T& 5 b D & Rl 0#]
BRI L > TURENT,

3) BT A H A TRESM

ATRA CIIEE 0 12 K 0 Bsg B R U T x5 33 A ARt BERAN LT,
WD OFRIFRE MR A 2 v 7 Tholz, EF FBRETHET I 5E
(IR ED T DEEANETH D Z EBRMEIN TS 24, £, vF
F 71 A Z1ZxF U TG [ TN T2 72 OIEIE OGS HEGE T E o 725 8
DTS Uiz, TGO TORELEIRE L€ DT 2853 57201
1T, HFZER B U T EDMGE BN MBI/ D, BHEFIEN LK T ETO
RERHT CHBRICBIZR T2 Z L 2 BN & T 58103, JIBECAZ v 77 E
DERE B Z D 2 L MBENET AN AT L TR E AT TES RN K
INCET AN AT EHHRETDHZENEETH DI EIVRESNZ,
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B4 B TRIERET 5 bOREENS LUREEN
BEORA

1. BWY

T A BIEIEITEGR B U CERELE L HIETH LD, BT 58I L
o> TBIERERNRIND Z ENTREND, ZOT-OBIEER I E2EBET D L
PETH S 28 BEEOFML, B 5885 M CH—OmBlss 248
22 L2 EME ORI A U 28I M OREZE L [F— O8I 1 L 28R 0H
EMOMICA L DBIEENORRAE LR’ D D, BIEE ORI ONTE, )
BONLH AN R 260 0 RS T oD i b4 B OBES 29 3G STV,
LU, MHEATE) 2 BIR T D EROBIEE M W THIRE STy, B
T ABEREC X DB ERNTIE NN RIS X D 0 O 7= O mE v MERENE 215 5 4
R 5 26

Z ZTH AT, BT ABIEREE O CHE T8 2 Bl52 1 5 0 OfiEE
FHEEHILNNCT 22 &2 AR E LT, Bism e L OBIERE N OB L it
L7z,

2. Hik

1) B30 AT &AW THRE LZEigo it

2010E 7T H9 H (&) OBEFRIITm 9 HITR LIZEEAR—LORE
T, TN ETa BT A AT LR, E7 AT %) 2
LI LTz, BT 40 AT ORERIETHDES L HBIERE & OFfHT. Zh
ZHER O O T 27 THBMWEAZ 725 S 110 cm, #5#f 250 cm~320 cm
E LTz, ElE DI E O TR F 2 BLA LIRS 32 & Cauife L TiRE L.
BB IEOBIEE B OB b0 7T 1 % 2 fiCik 7= L B0 Th 5, Afi
TIIBIEEE 2 44D HMERER] & HMS e A B k32 Z LA Ch o 72 4 4
(B4, Ve 344, P FEIHRMERAE - 77+ 35%) ZHBIEEE & L.
2) B MRAEORIE

BIEEHEIL 46 7% & 22 RO 2 47C 24 & BITHEE O iR 4 T
NELMER AR & WEMRIEI SR 2 2 [MIFHAI L 72 ISR OT =4 —EifgE OB 21T - 1=,
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24 & bASHELURNIIZ BT ABIEEDORERZ A L T oTo, BIEH 2470
WeBlEE 4 4 2 BlEE LT, NEWRIEPEL & EMERRRFH] A U RE L 72,
3) BIEENBEDOWE

BERAEIL 46 mDRME 1 4 7C, BEEDPRIRE 4 4% 3 BT OB L T,
WELREFIRFH] & MEME RS2 E L7z,
4) rEtE

W EAE DO FRZE Z FH 3 2 FIEISHNFE B (Intraclass Correlation
Coefficient : ICC £4%) 2% 5 23 28, ICC (X VR BORHEEFIAT S
SO ORER AT HREMEORREZ RIRIED 1 D ThY 2 J3#sy
Mra Z R TR ZE 7 DIFHRDIMRAE S 5 T2 OEBMEDfERER 2K < RAE S
DI LN EENTWD 28 AREITCIHBIERE R OAITIZ ICC 2 v, 8]
RN ORREIZT—IeBlE BT HONZ ICC Z2 AWV TRRGET L7z, it
BCITRERHENT > 7 | SPSS 19.0d for Windows (IBM 1) % Hu 7=,

3. fER
NEMEARRIH] & MELMR IR D IERS R AR 1 -5 1R LT,
BIEZENORRZE L — OB BT O LR R, PRI B 2R
DI T,
#1—5  NHMEFRFH] & PEREIE O ERE S

RE% fEzE
1 2 3 4
.................. e A M %8 W
1EE 480 832 844 396
IRIBAFE (%) 2mE B 50 835 802 395
3EE 485 854 836 396
B 3EDTL+ BERE 195 + 20 840 £12 8 £ 396 +1
AR A 539 922 801 389
1EE 478 787 872 49
(e JEE B 473 808 860 11
3EE 539 787 854 40

B 3ENTH +BERE 097 £ 37 94 £12 862 9 M3 5

BESE AB 2 A DMHEIESE 1~4 D 44 % 1 [RIAIE U 72 HIEHRER & THME S OfES 2~ LT,
FBIEE B 14D 3 [NAIE L 7= HMERE & HMR R oD T4 + YR A2 A F5 9,

38



BEBEW BB N ICC & ICC DEERM AR 1—6 1R L, #igH
M OIHMEIRT D ICC (2, 4) 130.985, MHMEEERD ICC (2, 4) 130.922, #
ELENOIRIERF O ICC (1, 4) 13 0.995, MHIERIZED ICC (1, 4) 1% 0.992
ThoT,

F1—6 BIEHEW & BILE PN OGRS & HIEEE O PIFE BEREL

ICC 95%{E#EXH

«
. P e B i 0.985 0.794 0.999
AR RN % 0922 0553 0.995
. N Mg B 0.995 0.972 1.000
BREN Emm 0.992 0.958 0.999
4. BE

ITEVBIZR 21T 9 IZhT- > C, BT ABIRIEL W TITEIZBIZZ LT, 21T
2T DI FBEE R O EZFLR T 5 Z L DBMETH D, 4 HiTlIE
T ABIERIEIT K0 WHIEIRERH] & MEE A AL A 52T D BR OB R OBIERE N
DifAE%Z ICCIZ L VR LT,

ICC DHIERAEZ OV TERIFESIE, 0.9 ML EAET, 0.8 LI & B, 0.7 LA
EAiE, 0.6 LLEZFTRE, 0.6 Kz 5L L 29, Landis Hi% 0.81~1.00
% almost perfect & L.0.61~0.80 % substantial & L.0.41~0.60 %z moderate
&L, 0.21~0.40 % fair & L. 0.0~0.20 % slight & LT 5 30,

Ble2 M & Bl PN ONEIGRFH & HIEERR D ICC 1% & b2 0.9 LLETH -
T, BlEga W OMIERHIO ICC (2, 4) 1£0.985, MHIEHEED ICC (2, 4) |
0.922 L @imoleZ Enh, B 7 AEIEREE T IEMER & HE O #BIE2

B HBIEF M OENNIRE RN PRI, BIEEARIORRAT
B2 A TE OB A BIERE T OB m < 72 0 097\ 80 Zﬁﬁﬁﬁf“%ﬁﬂ%‘
M ORREZ fRET U 7o HAEIRA R & MRS, B3 [ CRFBMEDs & - Refi] &
FH RO LT OB & ZHE Uiz, BUELOBTE A ORI L - T
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S D BRI DD 72 T2 ONH G RFf & ISR A TEI D@ L 5 %
D CTHH D, #EAORREEG A O CHiE L% 2 BIFLEREE L-BlsE b
AUX, 14 THIE L T, THMRERH] & EME R R ©F A BIEE CRMIcE 5 &
B2 BTz, L UBIZE SN & S (IHMER & MHMEEE BRE S D
AIREMEDS SN2 3D | MG IRFRTSONE R R A O THIE TEN DBIZR 2 1 3D THiES
HHOWENLETH D,

AFHEOBIZENO ICC (1, 4) [ZIHMERERE] 0.995, MHIEEEL 0.992 & &<,
4 [BlOBIESHRE RV INEIGIRFH] & HREH S HIT—E LT 2 &R Sz, Blg2
FNEFMEIZOWTE, BIENEO DT TV =D ngGa, HH 0T
U —DOERVPIAETH 2856, HEROLEMENDIRWGEAIT, BIENEOTEL
MR 72D Z ENME ST D 32 | AFREICR O TRIEEE N OBIESHE R
D—BE R @D 7= DI, ﬁﬁﬁfz) & U CIHMEIFTCIRERD, AR E A
TIIBO ETREEBH E DR BRI TH O HEGG O MLENEN D72 & T
bololod L&z Hivie, HIE ﬁ%&mﬂﬁﬁ®%W%W®ﬂm$%ﬂméﬂ
ST ZEND, 1A THEL TOHEMERENZ LRI, LovL, H
WEIRFR & MG RIS OBIZENE DN T TV —BEWGERA T Y —DFE
FNDUVEWRIHIBA TR OB ORI 1T, dod THIZRE N ORERRAZ DT
DELTH 5,

AEI TR L BIEENOREL R LIRS, 7 ABIEEZ I
CUEMERFH] & WHIE R 2 53 D BRITIT, RAEDVD 7a < TOREEED N Eiv VB VBIZR
FH1AICED 1 BIORETHELILD Z &R ST,

BIEDOELD

WHLIE TEh & SERERICBIEE LA S 2 AT 2 E CTITHL S Cunvieho
72 AEOE 1 HiCII BT AEEREIC L DBEN RO CORITE 28153
DI-DICHERATH D Z &8 28 ClE FHHOB & IR OB E2 ET 4 h
AT TATHTOITIE, BT A H AT LBIESEGH & O 150~1000 cm, &
TA I AT OFFER S 70~160 cm, A —7 TSRV D X, R
WD FEEW)~DORE DB GRESRM L 70D 2 & 5 3 HiCIIAEED T TD
BHPOUEMGRN S IHEEE A © 7 40 A 7 CEET 254123, BBl E
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150 cm 7> H K 600 em O#IFH, AL 2 FED D 64 FEOHIPH THAUTFFELME
b o TBIENARETH S Z L 5 4 BiClI e T A BIEEEZ FV CHRMEIERH] &
MBS A BlE T BRI, BEN D e  TREREWVESBIEE 1 412X D
1 EIORETHLND Z EAVRR I Tz,

ARFETIL, T TEH OB 21T\ 2 OF T 2592 OIS B ABIEENH
HATHDZ NS 240 27, Z 2 CRBSUCITAITEIOBIERIC v T 48
EEEAND Z L L L, 2 BRI ET ABIEEE AW T2 ED D 2 &
L,
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Study of chewing behaviors in elderly residents in a nursing home:

Observation using a video recording method

Japanese has the world’s longest life expectancy. The studies about
dietary habits in elderly people need to extend the active life expectancy in
a rapidly aging society. Thus the objective of this study was to clarify
characteristics of chewing behaviors in elderly residents in a nursing home.
An investigation using video observation methods was conducted.

In the first chapter, the validity of a video recording method was verified
to the observation of chewing behavior.

In the second chapter, the objective was to clarify problems related to
chewing behaviors in daily eating among elderly women residents in a
nursing home. I measured the chewing time and number of chewing
strokes in ten elderly women residents in a nursing home (elderly group)
and nine women in their twenty’s (young group). The mean values of total
chewing time (seconds), total number of chewing strokes (strokes), and
chewing rhythm (seconds/stroke) were compared between the elderly and
young groups using an unpaired #test, and the relationship between total
chewing time and the total number of chewing strokes in the elderly and
young groups was analyzed using Pearson correlation coefficients. The
present findings suggest that problems related to chewing behaviors in
daily eating among elderly women residents in a nursing homes include
insufficient chewing associated with bolting of food and rapid eating
characterized by a low number of chewing strokes.

In the third chapter, elderly residents in a nursing home who are
self-awareness of their rapid eating behaviors were studied to clarify the
eating characteristics. Subjects were evaluated eating time and number of
chewing strokes using a video recording method. Subjects were twenty four
elderly residents in a nursing home. Twenty four subjects were interviewed
for the self-awareness of rapid eating behaviors. The subjects were
categorized into two groups in accordance with the self-awareness of rapid
eating behaviors; fast-eating group and slow-eating group. Analysis of
differences between the fast-eating group and slow-eating group was
assessed using ttest. In addition, discriminant analysis using the stepwise
method was conducted, with each measurement item as the independent
variable, and the self-awareness of rapid eating behaviors as the dependent
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variable. In the third chapter, it was suggested that the total eating time
and the total chewing time among the elderly residents in a nursing home
who are self-awareness of their rapid eating behaviors were short.

In the fourth chapter, the relationship between the speed of eating and
blood chemistry test. Subjects, twenty two elderly women residents in a
nursing home, were assessed the speed of eating such as chewing time,
number of chewing strokes, and chewing rhythm, body mass index (kg/m2)
and blood chemistry test. Twenty two subjects were categorized into two
groups; fast-eating group and slow-eating group, in accordance with the
average speed of chewing. Blood chemistry data between the fast-eating
group and slow-eating group were assessed using Mann-Whitney-test. This
study suggested that the speed of eating might be related to rise in
postprandial glucose levels.

In the fifth chapter, the objective was to clarify factors that cause elderly
residents in a nursing home for the elderly to eat quickly. Two different
menu, the rice diet menu and bread menu, were examined the difference in
total chewing time and total number of chewing strokes. The number of
chewing strokes of bite was significantly less compared to the rice diet
menu is bread menu. Then seventeen elderly residents of a nursing home
for the elderly were analyzed. Survey items were chewing time, number of
chewing strokes, chewing rhythm, and chewing time and number of
chewing strokes when chewing while eating soup. Based on chewing time,
residents were divided into a fast-eating group and a slow-eating group.
Using data from all subjects, regression analysis was conducted, with
‘chewing time with soup in mouth” as the independent variable, and
‘chewing time” as the dependent variable. The results showed that in the
fast-eating group, the rate of decline in the number of chewing strokes and
chewing time with soup in the mouth was high. Chewing time and number
of chewing strokes was dependent on chewing time and number of chewing
strokes when eating soup. This study suggested that a concern for elderly
residents in a nursing home for the elderly who eat quickly is that they
swallow food that should be chewed without chewing it when eating soup.
These are the first findings to clarify characteristic of chewing behaviors in
elderly residents who eat quickly.
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