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Abstract

There are many studies on the benefits of dog ownership for human physical and mental health.
Some studies have shown that interactions with dogs reduce human stress. However, many owners
are being negatively affected by the behavioral problems of their own dogs. It has been suggested
that risk factors contributing to the development of a dog’s behavior problems are the owner’s
gender, attitude and personality.

Personality is known to be fairly stable across adulthood. Therefore, even if the owner’s
personality is one of the risk factors in the development of a dog’s behavioral problem, it may be
difficult to change their personality. Although the appropriate interactions between owners and their
dogs is important, there is no research that focuses on such interactions. Therefore, the aim of this
study was to investigate the relationship between dog behavioral problems and their home
environment, including the owner’s personality, and to investigate effective communication between

owners and their dogs.

Chapter 1: The reasons for adopting a dog, and the relationship between the home environment and

dog behaviors.

The first aim of this chapter was to investigate the reasons for adopting a dog. The second aim of
this chapter was to investigate the factors that affect the frequencies of problematic barking, walking
issues and elimination problems. The scores for each of these problems were calculated using
answers from the questionnaire: “Questionnaire about the housing state of dogs”. Owner
personalities were tested via the NEO-Five Factor Inventory (NEO-FFI). The Lexington Attachment
to Pets Scale (LAPS) was used for evaluating the owner’s attachment to their dog, and the Comfort
from Companion Animals Scale (CCAS) was used for evaluating the comfort received by the owner

from the dog.



In total, 37% of owners were negatively affected by their dogs behavioral problems. However,
some owners answered that their dogs had no behavioral problems, even though the dog had high
scores for problematic barking, walking issues and/or elimination problem. These results suggested
that there was a gap between the owners’ cognition and the dogs’ behaviors. This gap may be the
factor causing friction between the owners and others.

The most common reason for breed selection by the dog owner was “like the specific breed”
(15.9%). The next common reasons were “appearance” and “size” (14.3% and 14.3%, respectively).
The most common reasons for individual dog selection were “appearance” and “love at first sight”
(23.9% and 23.8%, respectively). These results suggested that the owners did not understand the
breed characteristics or the various difficulties that might occur in the future. Additionally, it would
appear that such selections may be connected to the dogs’ behavioral problems and, as a result, the
dogs being abandoned.

The results showed that the frequency of barking score could be affected by various factors, such
as dog breed, owners’ personality and the home environment. In addition, “dog breed”, “alone at
home”, “the length of time alone at home”, “elimination during walking”, “frequency of walking”,
“the number of dog”, and “owners’ neuroticism” were selected as the factors that may affect the dogs

LR I3

walking problem score. Finally, “dog breed”, “dog sex”, “presence or absence of a dog bed”,
“elimination during walking”, “frequency of walking”, “owners’ neuroticism”, “owners’ openness”,
“owners’ conscientiousness”, “CCAS score”, and “LAPS score” were selected as the factors that
may affect the elimination problem score. Except for the owner’s personality, the home
environmental factors that could be controlled by the owners were included. The “frequency of
walking” was included as a factor that affects the “total” problem scores. Therefore, these results

suggest that when the owner was faced with behavioral problems, the “frequency of walking” was

the first affected factor.



The owner’s personality, especially neuroticism, was included as a factor that affects the “total”
problem scores. Additionally, the owners’ neuroticism scores showed a positive correlation with the
“total” problem scores. These results indicate two possibilities. The first is that the owner’s
neuroticism influences the dog, and therefore, the dog presents behavioral problems. The other is
that the highly neurotic owners have overestimated their dogs’ behavior. In either case, it was
obvious that an owner’s neuroticism had a negative impact on the relationship between an owner and
their dog.

The conclusion of Chapter 1 indicated that the owners' neuroticism was an important factor in the

relationships between owners and their dogs.

Chapter 2: Physiological effects of owner neuroticism on interactions between owners and their dogs

The first aim of this chapter was to investigate the physiological effects of the owners’ neuroticism
on the interactions between the owners and their dogs. The second aim of this chapter was to
investigate the effective interactions of the neurotic owner and their own dogs.

The 24 participating owners and their dogs were randomly divided into experimental and control
groups. The behavioral tests included two resting times, R1 and R2, and experimental times. The
first resting time (R1) was 20 min in length, and the last resting time (R2) was 35 min. The
experimental time was 25 min. After R1 and R2, the dogs’ and owners’ urine samples were collected
and the urinary cortisol concentrations were measured. Each owner’s heart rate (HR) was monitoring
during the experiment, and HR variabilities in R1 and R2 were analyzed. The experimental time
included the first command communication time (5 min), a separation time (2 min), a free time (13
min) and a second command communication time (5 min). In the control group, the command
communication times were changed to non-communication times. The results showed that the

owners’ neuroticism score was connected to the owners’ autonomic nervous activity after an



interaction with their own dog. In the experimental group, the neuroticism scores showed a positive
significant correlation with a change in the high-frequency (HF) power of heart rate variability and a
negative correlation with the ratio of the change in the low- frequency (LF)/HF ratio. No correlations
were found in the control group. The dogs’ urinary cortisol concentrations were significantly higher
after the behavioral tests in the experimental group (P < 0.05). Additionally, there was no significant
difference between the change in the dogs’ urinary cortisol concentrations in the experimental group
and that of the control group; however, in the experimental group, there was a greater degree of
variation than in the control group. For the owners’ urinary cortisol concentrations, there were no
significant differences. In experimental group, the behavioral test was associated with a significant
increase in the dogs’ urinary cortisol levels. In addition, there was a greater degree of variation in the
experimental group than in the control group. It would appear that the dogs in the experimental
group were more active than the dogs in the control group due to the command communication
periods. These results indicate that the procedures, except for the command communication period,
may not be stressful for the dogs because there were no significant differences in the urinary cortisol
concentrations in the control group.

To explore the more detailed correlations between the neuroticism scores and the other
measurements, the data from the participants and their dogs were categorized according to the HR
responses in R2. One group contained participants whose HF readings at R2 were increased
compared to R1 (HFI), and the other group contained participants whose HF readings at R2 were
decreased compared to R1 (HFD). The owners’ neuroticism scores were significantly higher in the
HFI group than in the HFD group (P < 0.05). In other words, owners who scored high in neuroticism
had higher parasympathetic activity levels after the command communication periods with their own
dogs. These results suggest that active communication times with their dogs, such as the command

communications, could reduce the owners’ stress levels.



Based on the results of Chapter 2, we devised the “Communication program”. The four
participants, who scored high in neuroticism and their dogs participated in this program for one
month. After which, the urinary cortisol concentrations of the owners and their dogs were reduced.
Additionally, the owners’ parasympathetic activity levels were increased.

This study determined the factors that affect problematic barking, walking issues and elimination
problems. In addition, it showed that the owner’s personality was an important factor in the
relationship between the owner and their dog. It is known that a high neuroticism score has many
negative effects on physical and mental health. For instance, people who score high in neuroticism
may be sensitive to daily stresses, and the neuroticism sometimes causes serious health problems.
However, the results of this study showed that command communication periods with their dogs

were beneficial for such highly neurotic people.
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F14-2 EBEMEHL TS Y — FOFEHA
)—FDiESE BEH EE (%)
— A —R 470 78.1
fiE)—~ 108 17.9
— B —K - i ) —R Dl A 15 25
DIFAEL 6 1.0
RiCA 3 0.5
&t 602  100.0
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RICHE (A¥>Y) &5z DS

WEEDAEEDOH T, RIZHM (YY) 52BN OVTOEIRRER 15 ITRL
2o AYYEEZDHEZCONT, FOVERHIT VR @O EORD) ., BFERE, L
—= 7R HURRE, A% (- hE L0, FEOEORFE R, mARE o REE (B5F
FRELISL) . O, O 8 DDOBPFLDOHFNGIEIR L, BEEIE T & WD & FTHIZ LT
bbolz, TOMOPT, Gxipwn, Y, Kor 7#%, R OBREF L vy 9 BRI
BEAGAE L2, FEEZBMLUTER L, 8%, 77— MalSkk s KEE 0%
PHEEHNTEM Lz, RIZATYY &2 52 5B 0T BT ERI RS2 < 20 38%
DI, WNT FL—= 78N 32.1%., BWER ST 720 BV FEDKS) 2 28.4%

A=)

#F 15 RIZHM (YY) 252 5=

RICAYVE SR DM (EHEIET) B EE (%)
B P& 229 38.0
f—=2T 193 32.1
FALEDOLRD 171 28.4
A 121 20.1
fFAVWEDEEH 75 12.5
7 HiRFE-1-K5HE 60 10.0
XDOE®R 59 9.8
BZ 70 24 4.0
et 2 21 3.5
Ko7k 14 2.3
RHOLDEREF 9 1.5
ZDfth 42 7.0
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REESTESE LB O ETEIE

REBETHESEDLBHCHEIET D Z EICOWTOEERER 16 IR LTIz, REETFES
W OEEDOEMFHIZOWT, FanTd (BRSNS, ARTEES, iK% TLH, A
W LHH 2D, FRZH LRV, ZOM, @ 6 DOBIRFEOHF N HRINL, HEEEIZ ]
EWVWOIEHETTHIELTCE LT, HIAIE, 77— el b K E OBIREAE AW T
BH L7z, ARILSANOFENT N H %<, 51.5% % H7, FRIMb LignE ) EE S 42
KD HH21.9% % Hwiz,

16 BT IE

BFEAEREIE (EREER) BEH FE (%)
BEMT5 (BRI 310 51.5
TV VeHLESEZS 197 32.7
FEICAH LAY 168 27.9
BA%ELTS 140 23.3
BZREIZIES 100 16.6
ZDith 18 3.0

i\ T2 Tk 00 FE S FEIH

AP BIR - TEEE, B5E L TOWERIZH LTT O Z L IZOWTOERHEREE 17
R LT, BV EREBROFEMBFEIZOWT, TIEHFENT D (GRS . T <S4R
EIES, TCICHEEZRTD, TSIAPYRHLEEXD, RBELENTHLLHEE N
F% (BETLSN) . RBPBEHLENTODLATNTEIES, RBPELENTHLHKRERTSH, R
MELENTHOLAYYROHT LE 25, R L, ZoOftl, 0 10 ORFE O )
DR L, HEEEFENIFHETTRIE LT Loz, BIGIE, 77— MulE L%
HHOBEREEZHWTHRE Lz, T <ICARBADFEEMNT D, LWV RIZENRSHE L,
BIRD 46.2% % DTz, IRAWT, T IZAFTZ RSN 40.4%., T <ITHIKRE 72 TH0 43.2%

i Edi,
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F 17T FOTIFER O IR

fREERERNE EHEZT) BEH EE (%)
FCIZEEMNTS (BRI 278 46.2
IIZRATEES 243 40.4
IIZBHFEL TS 260 43.2
FEITANIOHLEEZD 32 5.3
AKNELENTHLEENITS (BRI 54 9.0
ANELENTHLLHIEIESR 39 6.5
ANFELENTHLERELTS 94 15.6
ADELBFNTHLAVYIYPHLEEZD 39 6.5
FEIZHLALY 64 10.6
Z Dt 20 3.3
RABH B OEH G

KB L OEBGIEICEAT 2EHMRER 18 IR LTz, RTBHLoOERITIEIC
DONT, RBBFICENR2NEDIZLEY . EAMIZIILE > T0D2, WS OEHL
TEFITLTND, RBGFERFHIERD XD RFTIZEWVWTH D, EOM, D 4 DOER
FDOHNHIERLTEIZEL T Lo, TOMERIELIZENEORTHE, RADELH
PR, LRI LT, B bR LOHBZEBMLTERL L, RADEBLH I
DNT, ROPFERIFICHERD X O RFICB N TH D LWV H BIENRRIRD 49.2% L kb %

Mmolz, RKADOBHEBHEFF- TN E W) EIEIIEIED 7.5%% Hbi-,

#18 RKMBbLHLOEEITIA

XABLPEEAE BEH FE (%)
KHOFEGHEISERDZEILFRIZENTHD 296 49.2
ROBEFITEHNGENKIICLED 141 23.4
HEARBIZIZLFELTLSM, LKOMFHLIZFFICLTLNVS 120 19.9
HEbeil 45 7.5
&t 602  100.0
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VLRI O ERELSR & BE O BEIEEK

PLRT O E SR & BIE ORI BFIHEIC BT 25 R 2 3% 19-1, 19-2 [T/R L 7=, BIHERERIC

DONT, HY 625%THV, 7L 375% LD bEhoT-, FHAEOFEBEEICE LT, 1

GAfAH & ZUHGBICOE LU CHEH LI 2 A, LHEEHFEN 69.8% % Hd, ZIEfME LD 1%
MNoi,
#19-1 fHERBROFH M #19-2 fHAHEIEEK
fHERRER BEH FE (%) fEEER BB EIE (%)
HY 376 62.5 1BEfH B 420 69.8
L 226 37.5 ZEEME 181 30.1
&5t 602 100.0 FRiEA 1 0.1

&&t 602 100.0

FEAERE (FJEAZD

JEERE (FE A (IS 28RN REZR 20 (R L7z, BEERREIE. 1 AEL6 L, 2
NES L, BALUEES LD 3 SOBIRENHEIRLEE L TH 5072, 3 ALLEEDL LS

BHEL . 2R 65.4%% 57,

#20 JEEERE (REAE)

FEiE 58 BEH  EE (%)
SALLEELL 394 65.4
2AELL 177 29.4
TAELL 31 5.2
&5t 602  100.0
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2) FRRRIEMH ) A 2T
X 317 v — REEE OMRIEEN A 27 OS5z~ L TCW5, 77— el
DARIEMHA) A 27 OFHIE A1 23.1+£6.7 5 (mean+S.D.) THY ., 5FL#PHITZ4-41 C

HoT,

As
50 1

40 —

30 ] |

20

10

0 |||:_=||||||||||| T rrr

0 2 4 6 8 10121416 18 20 22 24 26 28 30 32 34 36 38 40 42 44
fEEIER A7
X3 AFREREMA R A = T 4G AT

3) LAPS 2 =17
4137 > — REIEEZED LAPS 227 (BEHEAAT) O RLTWD, 77—k

EIEE O EE1£39.1+48 55 (mean+S.D.) THY ., Hu&MIXZ11-67 TH-o7-,

AB
30 -

25 - B

20

15

10 - B

0 TTTITTTIrTIrrirrr e rrtr LI} T rTrrrrrrrrrrrerrnm

0 6 11 16 21 26 31 36 41 46 51 56 61 66
LAPSRO7”
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X4 LAPS % a7 4855540
4) CCAS A =7

X 517 v r— KEl&E#ZE D CCAS A7 (IFHEHRES A7) Onffiz s L TW5,
T — MalEE ONE505 40.0 £ 105 A (mean+S.D.) TH Y, S %iPHIX 15-44 T

ol

A8
160 -

140 A
120 A
100 A
80 -
60 -

40 -

20 -

0 g1 ¢ T~ 11111 rrrr &t & & & & &t T T

11 14 17 20 23 26 29 32 35 38 41 44
CCASRa7

[X|5 CCAS & =27 15555450
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5) RABMEA aTIZHBEE G2 5T

WRZBE R 3 7T 5B R 2 R 72012, REE, ROMRI, AT, AT,
FHESGET. BROAE, FOEAEERORE, BT EREOIRE, KFEERSGDT, 7R
], PEIGET. Bobh Odet, BoREEE, BobkE, EimiE. U — MEE, KABLH

SEEITIE, FEMER, S K (AL . SO EOVERRHE (FREMTA

W

ShEPE, BARCE. FRADPE, BREEME) ZMNZAEE L, RAMER a7 2t AE L LT,
— AL E TN N TREE T2 72, 77— hOEIZEND, SEERMTH - 7o K%
BRE . MM Z & ARE 26 RIEECRIT 21T > 7o, T ORISR, BRI A 2 3= 2957.217, P
<0001 THE T -7,

WRASEA 2 7582 JF R & LT, EARBER T, R, AFR#EE, A
FENZET b, FMEREICET ORF T, MESIT. BIROAE, fEERFOIRDL,
WSFRERF ORI, REREIR G AT, PR, PG, Bobkh o g, BobsE, ok
i, b b, SHRER, FIRMA. SEEENZT b, SV EREERE 7T,
PERSHRFME B K742 T &, LAPS 27 MZ&F b7z (Generalized linear model, % 21),

I, Hi S /FI2 IV T BRI i &2 Rl 9~ 2 7212, Bonferroni #7E %

117,
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21 WRAME R a7\ A G % 5 ER

KZEEXT7
X2 df P B*
PN 1034.164 24 < 0.001
A FH5E 28.243 4 < 0.001
AF%E 58.374 5 < 0.001
:ER=gE T 37.390 2 < 0.001
EROEE 25.795 5 < 0.001
EEHOKR 17.694 6 0.007
BrEEORKR 14.480 6 0.025
R ERERR IS AT 39.754 6 < 0.001
B-r&MHE 13.037 3 0.005
BEtt 15 7 23.050 3 < 0.001
S DOkt 11.003 3 0.012
b SEE 30.614 4 < 0.001
AL B ] 40.573 3 < 0.001
BiboeE® 89.630 3 < 0.001
BERER 5.673 1 0.017
RIEHERL 49.354 2 < 0.001
B EE 87.425 1 < 0.001
AR REIE M 208.699 1 < 0.001 0.024
ANk 15.530 1 < 0.001 0.008
R 11.129 1 0.001 -0.008
SRFNTE 5.023 1 0.025 -0.005
AEME 8.608 1 0.003 -0.006
LAPS 16.048 1 < 0.001 -0.005

©
=

T L= RIRTE 2957.217 < 0.001
* mERE R

PN

BbEWHEERN S 2R L REIII=F a7 - Eriy—ThY ., HbEWHEEE
WY R LT RFEIZ 7 Lo TF « TV Ry I Tholz, BITABZEDAH LN RFEIZOWN

ThO LT (Bonferroni, 3% 21-1),
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#21-1 RFEIZKDRZBEEAR 2T DEV
Xig AC ww WP CK GR
FA) Dy ayh— RIR=I )L AC ) — P <005 AC>WW ns ns P <0.001 AC>GR
DIRRNAZURRDAR-TYT ww ) P <005 AC>WW — P<0.05 WP>WW ns P<0.01  WW>GR
JI)la-a—F—XoJa—4y WP ) ns P<0.05 WP>WW — ns P <0.001 WP>GR
FoN\YT X5 - Fr—)LRX-R/IN=T )L CK ) ns ns ns — P<0.001 CK>GR
=T —N— GR ) P <0001 AC>GR P <001  WW>GR P <0001 WP>GR P <0001 CK>GR —
—R— ST ) P<001  AC>ST ns P <0.001 WP>ST P<005 CK>ST P <005 ST>GR
DIYb IR =Ty ss ) ns ns ns ns P<0.001 SS>GR
v Sy -TIT JR ) ns ns ns ns P<0.001 JR>GR
FII CH ) ns P <0.001 CH>WW P<0.01  CH>WP P<005 CH>CK P <0001 CH>GR
b -T—FIL TP ) ns P <0.001 TP>WW ns ns P<0.001 TP>GR
IN—=—X YT Kyy BM ) ns ns ns ns P <0.01 BM > GR
VA == PA ) ns P <0.001 PA>WW ns ns P <0001 PA>GR
E—=JIL BE ) ns ns ns ns P <0001 BE>GR
I7Zyba—T YR LK) —/3— FR ) ns ns ns ns ns
ILoF-TILRYT FB ) P <0001 AC>FB P<0.001 WW>FB P <0.001 WP>FB P <0001 CK>FB ns
R—&—-a1)— BC ) ns ns ns ns P < 0.01 BC > GR
RAS=ZTY PO ) ns P <0.001 PO>WW P <0.001 PO>WP P <0001 PO>CK P <0.001 PO>GR
TILF—R MA ) ns P <0.001 MA>WW ns ns P <0.001 MA>GR
S=FaT-aFoY— MS ) ns P <0.001 MS>WW ns ns P <0.001 MS>GR
S=FaT - HVIRITUR MD ) ns P <0.001 MD>WW P <0.001 MD>WP P <0.001 MD>CK P <0.001 MD>GR
STFaTEVLy— MP ) ns P <0.001 MP>WW P <0.001 MP>WP P <0.001 MP>CK P <0.001 MP>GR
I —FUY7 YT ) ns ns ns ns P<0.001 YT>GR
STSKR—IL-LMJ—/"— LR ) P<001 AC>LR ns P<001  WP>LR ns P <0.001 LR>GR
£ SB ) P<001 AC>SB ns P <0.001 WP >SB P <005 CK>SB P <0.001 SB>GR
Mix MX ) ns P<0.001  MX>WW ns ns P <0.001 MX>GR
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#21-1 REEICEDRZIBEEARA 2T OFED (FEX)

PN ] ST SS JR TP BM PA

AC ) P <0.01 AC > ST ns ns ns ns ns

wWw ) ns P <0.01 SS > WW ns P <0.001 CH>WW P <0.001 TP>WW ns P <0.001 PA>WW
WP ) P <0.001 WP>ST ns ns P <0.01 CH> WP ns ns ns

CK ) P <0.05 CK > ST ns ns P <0.05 CH> CK ns ns ns

GR ) P <0.05 ST > GR P <0.001 SS>GR P <0.001 JR>GR P <0.001 CH>GR P <0.001 TP>GR P <0.01 BM > GR P <0.001 PA>GR
ST ) = P <0.001 SS>ST P <0.05 JR> ST P <0001 CH>ST P <0.001 TP>ST ns P <0.001 PA>ST
SS ) P <0.001 SS>ST — P <0.05 SS > JR ns ns ns

JR ) P <0.05 JR> ST P < 0.05 SS > JR = P <0.001 CH>JR P<0.001 TP>JR ns P <0.01 PA > JR
CH ) P <0.001 CH> ST ns P <0.001 CH>JR P <0001 CH>TP ns ns

TP ) P <0.001 TP>ST ns P<0.001 TP>JR P <0001 CH>TP = ns ns

BM ) ns ns ns ns — ns

PA ) P <0.001 PA>ST ns P < 0.01 PA > JR ns ns —

BE ) P <0.01 BE > ST ns ns ns ns ns

FR ) ns P < 0.01 SS > FR ns P <0001 CH>FR P <0.01 TP > FR ns P <0.01 PA> FR
FB ) P <0.001 ST>FB P <0.001 SS>FB P <0.001 JR>FB P <0001 CH>FB P <0001 TP>FB P <0.001 BM>FB P <0.001 PA>FB
BC ) ns P <0.05 SS > BC ns P <0.001 CH > BO P <0.01 TP > BO ns P <0.01 PA > BC
PO ) P <0.001 PO>ST P <0.05 PO > SS P <0.001 PO>JR P <0001 PO>TP P <0.01 PO > BM ns

MA ) P <0001 MA>ST ns P <0.001 MA>JR ns ns ns

MS ) P <0.001 MS>ST ns P <0.01 MS > JR ns ns ns

MD ) P <0.001 MD>ST P < 0.01 MD > SS P <0.001 MD>JR P <0.05 MD > CH P <0.001 MD>TP P <0.001 MD>BM P <0.05 MD > PA
MP ) P < 0.001 MP > ST P <0.05 MP > SS P <0.001 MP>JR P < 0.001 MP > TP P <0.01 MP > BM P <0.05 MP > PA
YT ) ns P < 0.05 SS> YT ns P <0001 CH>YT P <0.01 TP> YT ns P <0.01 PA> YT
LR ) ns P <0.001 SS>LR ns P <0.001 CH> LR P <0001 TP>LR ns P <0.001 PA> LR
SB ) ns P <0.001 SS>SB ns P <0.001 CH>SB P <0.001 TP>SB ns P <0.001 PA>SB
MX ) P < 0.001 MX > ST ns P <0.05 MX > JR P <0.001 CH > MX ns ns ns
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F21-1 RFEICKDZWRZBEE R 2T OV (Frx)

Kig BE FR FB BC PO MA MS

AC ) ns ns P <0.001 AC>FB ns ns ns ns

ww ) ns ns P <0.001 WW>FB ns P <0001 PO>WW P <0001 MA>WW P <0001 MS>WwWw
WP ) ns ns P <0001 WP>FB ns P <0.001 PO>WP ns ns

CcK ) ns ns P <0.001 CK>FB ns P <0.001 PO > CK ns ns

GR ) P <0.001 BE>GR ns ns P<001 BC>GR P <0001 PO>GR P <0001 MA>GR P <0001 MS>GR
ST ) P <001 BE>ST ns P <0.001 ST>FB ns P <0001 PO>ST P <0001 MA>ST P <0001 MS>ST
S ns P<001 SS>FR P <0001 SS>FB P<005 SS>BC P<005 PO>SS ns ns

JR ) ns ns P <0.001 JR>FB ns P <0001 PO>JR P <0001 MA>JR P <001  MS>JR
CH ) ns P <0.001 CH>FR P <0.001 CH>FB P <0.001 CH>BC ns ns ns

TP ) ns P <001 TP>FR P <0001 TP>FB P<001 TP>BC P <0001 PO>TP ns ns

BM ) ns ns P <0.001 BM>FB ns P<001  PO>BM ns ns

PA ) ns P <001 PA>FR P <0001 PA>FB P <001 PA>BC ns ns ns

BE ) — ns P <0.001 BE>FB ns ns ns ns

FR ) ns — P<001 FR>FB ns P <0001 PO>FR P <0001 MA>FR P <001 MS>FR
FB ) P <0001 BE>FB P <0.01 FR> FB — P <0001 BC>FB P <0001 PO>FB P <0001 MA>FB P <0001 MS>FB
BC ) ns ns P <0.001 BC>FB — P <0.001 PO>BC P <0001 MA>BC P <001 MS>BC
PO ) ns P <0.001 PO>FR P <0.001 PO>FB P <0001 PO>BC — ns P <001  PO>MS
MA ) ns P <0.001 MA>FR P <0.001 MA>FB P <001 MA>BC ns — ns

MS ) ns P <001 MS>FR P <0001 MS>FB P <0001 MS>BC P<001  PO>MS ns —

MD ) ns P <0.001 MD>FR P <0.001 MD>FB P <0.001 MD>BC ns ns P <0001 MD>MS
MP ) ns P <0.001 MP>FR P <0.001 MP>FB P <0.001 MP>BC ns ns P<001  MP>MS
YT ) ns ns P <0001 YT>FB ns P <0001 PO>YT P <0001 MA>YT P<001  MS>YT
LR ) P <005 BE>LR ns P <0.001 LR>FB ns P <0.001 PO>LR P <0001 MA>LR P <0001 MS>LR
SB ) P <001 BE>SB ns P <0001 SB>FB ns P <0001 PO>SB P <0.001 MA>SB P <0001 MS>SB
MX ) ns P<0.05 MX>FR P <0.001 MX>FB P<0.05 MX>BC P <0001 PO > MX ns ns
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#21-1 KREICKDRABER 2T OEN (i)

Rig MD MP YT LR SB MX
( AC ns ns ns P <0.01 AC > LR P <0.01 AC > SB ns
( ww P <0.001 MD>WW P <0.001 MP>WW ns ns ns P <0.001 MX>WW
( wpP P <0.001 MD>WP P <0.001 MP>WP ns P <0.01 WP > LR P <0.001 WP>SB ns
( CK P <0.001 MD>CK P <0.001 MP>CK ns ns P < 0.05 CK > SB ns
( GR P <0.001 MD>GR P <0.001 MP>GR P <0.001 YT>GR P <0.001 LR>GR P <0.001 SB>GR P <0.001 MX>GR
( ST P <0.001 MD>ST P <0.001 MP>ST ns ns ns P <0.001 MX>ST
( ss P <0.01 MD > SS P <0.05 MP > SS P <0.05 SS> YT P <0.001 SS>LR P <0.001 SS>SB ns
( JR P <0.001 MD>JR P <0.001 MP>JR ns ns ns P <0.05 MX > JR
( CH P <0.05 MD > CH ns P<0.001 CH>YT P <0.001 CH>LR P <0001 CH>SB P <0.001 CH>MX
( TP P <0.001 MD>TP P <0.001 MP>TP P <0.01 TP > YT P<0.001 TP>LR P <0.001 TP>SB ns
( BM P <0.001 MD>BM P <0.01 MP > BM ns ns ns ns
( PA P < 0.05 MD > PA P <0.05 MP > PA P <0.01 PA> YT P<0.001 PA>LR P <0.001 PA>SB ns
( BE ns ns ns P <0.05 BE> LR P <0.01 BE > SB ns
( FR P <0.001 MD>FR P <0.001 MP>FR ns ns ns P <0.05 MX > FR
( FB P <0.001 MD>FB P <0.001 MP>FB P <0.001 YT>FB P <0001 LR>FB P <0.001 SB>FB P <0.001 MX>FB
( BC P <0.001 MD?>BC P <0.001 MP>BC ns ns ns P <0.001 MX>BC
( PO ns ns P <0.001 PO>YT P <0.001 PO>LR P <0.001 PO>SB P <0.001 PO >MX
( MA ns ns P <0001 MA>YT P<0.001 MA>LR P <0.001 MA>SB ns
( Ms P <0.001 MD>MS P <0.01 MP > MS P <0.01 MS > YT P <0001 MS>LR P <0.001 MS>SB ns
( MD = ns P <0.001 MD>YT P <0.001 MD?>LR P <0.001 MD>SB P <0.001 MD > MX
( MP ns — P <0.001 MP>YT P <0.001 MP>LR P <0.001 MP>SB P <0.001 MP>MX
YT P <0.001 MD>YT P <0.001 MP>YT — ns ns ns
( LR P <0.001 MD>LR P <0.001 MP>LR ns — ns P <0.001 MX>LR
( SB P <0.001 MD>SB P <0.001 MP>SB ns ns = P <0.001 MX>SB
( MX P <0.001 MD>MX P <0.001 MP>MX ns P <0.001 MX>LR P <0.001 MX>SB —
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AN FW i s
AFHREOBENIC LV IRZBE A I TIZENH Y, T4 » HELLE 6 » Al & i L
TI7 WEELLT ) 18 W LA I 4 » HEHAH ) 138 B IR 2 1 2 2 7 23 & )2 7= (Bonferroni,

P <0.05, [X6),

14 -
12 -
N a a
12
z 67
a 4 -
7 5 |
0 T T T T 1

7EE LT SEELLE 47 BELLE 64 AELLE 245 BEALIE
47 BlsRiE 6vBAERE 244 BESRE

6 ANFHEFOWEE LR HEA 27 (mean+S.E.)
WK ZBEEE R a T3 REOHEE L TE LTS (LU F2ETORXITRER)
Bonferroni: #4£75fH P < 0.05

AT
AFRICEVRZBERATIZENRD Y TAFEFH 13 515 2R E2TORELD b,
BHEITWRZBEEZ a7 085 Emh -7 (Bonferroni, P<0.05, M 7)., £7-. [y ra v 7| &

(7)) — & — | Il L CAHBEICIRZHE A a7 BN Edr- 7= (Bonferroni, P < 0.05, X 7),

14 -
abc
® 12 A c
Z 10 A
- a b ab ab
B
A 6
- 4
7
2
O T T T T T
Rykiay? Jy—45— HMAILDEE BREHE REL2— HB1F

7 AFRERZHBEARaT (mean+S.E.)
Bonferroni: #£55f# P < 0.05
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JTNEEZZIB))

FBEGINC L VRZBEER aTIZENDH Y, [ENERBIOE ] X, [FEN] @R &

el U CHEIZIR ZHEE A 2 7 MEH - 7= (Bonferroni, P < 0.05, X 8),

14 - a a
12 -

® 10

z

M| s

23

z 6 b

3 4

7 X8 FBELATERIBEA T
2 Bonferroni: B4 =4 P <0.05
O T T 1

=N =4t mA
REHERDH K

REHEROFEL ZOFEIC I VRIBERATIZERH Y, =7 LHNIZRy K]
T =727 b—F] UAOETORELL L T, AEICIKRIBEER T RN E)-o

7= (Bonferroni, P < 0.05, X 9).

14 -
ﬁlz-
ilo-
Z 67
a 4 -
7,
0
A A H—o)L gL—k -& ames& O»WL ZDith
JL—k Nyk

9 REMHEROAELIRZHEA=2T (mean+S.E.)
Bonferroni: 455 H P < 0.05
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B\ AL FIRF O R ORI

B ELEERF O RORPLOE NI L VIRZFERA I TIZENH Y T2 0fh) LIl LT,

(7 L— FN IZAEICR ZHEE 2 a7 2MEH - 7= (Bonferroni, P < 0.05, [X] 10)

30 1
lyt 25 -
A 20 A
|
E 15 -
A
2 10 |
) +
7b rA EE?#MV& Owﬁlﬁﬁiﬁd %2 ZDith
JL—kA H—oIL
X110 fAVELEERFO RORI E R ZHE A =27 (mean + S.E.)
Bonferroni: #4575l P < 0.05
BT ORI

RABER a7\ 5 A 08K & LTI SN2 s, 7 2 & Ol TIIARER IS

HEREIRLNIE ST,

1 RE AR A T

RFRERIGIT OB NI L VRZBEA I TIZERH Y, FRVWEEREAHE] X, [fFHV
FLREAH] 71— LHBLUTHEIDRZMEEZ a7 83 E <, THWIE L [ CA
IRV EEFREER] T b— M &R L THEISR 2 X 27 23575 72 (Bonferroni,

P <0.05, [¥11),
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14 -

5% 12 -
Z 10 -
2 6
a 4
7,
0-
ﬁ—JL‘Ic‘: fRALEE ﬁ=lL\EEt H— 7)b gL—k %8 ZDith
EFXEHm [REEBH RLHH
11 wERERGAT &R 2 HE 2 27 (mean £ S.E.)
Bonferroni: #4755H P < 0.05
B ST RE

HFERH OBV LD RABER 2720 H Y | (3L 6 FRefdlAm ) 13 T3 1F

I i U CHEICRZBEE R a7 RN Eh - 7= (Bonferroni, P < 0.05, [¥ 12).

14 -
ujtlz-
z 10 - a b ab ab
;{Es
ZG
3 4
7 5
0 T T T

WA 3FERLLLE  6EFfEILLE  10EERELLE
oRFfEIRE 10FFfEIR S

12 BEPEEEE R 2 HE A 27 (mean + S.E.)
Bonferroni: #2455 5f# P < 0.05
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BB Ot

W DOPEMIRT OBEVNC L VIRZBE R a7 ICENH Y, B S LT [N 1X
HEICRZBEERA a7 NEmL, £2, [Zofth) (3o 3REL Ll L CHRICIR 2 HEE A o

7 BMEA>- 7= (Bonferroni, P < 0.05, [X 13).

VS

ilo-

%

z 67

a 4 4

72_
0

BAst FDith
EE5TE

13 LB DOHEMIGAT & R 2 #HE A 27 (mean + S.E.)
Bonferroni: #4551 P < 0.05

BB o Peit

IRASEA A T2 G2 0ERA L LTI S ey, 7 2L Ol TS RIS
BERETH NIRRT,

HOGHEE DIEWVC LV IRZHE R aTIZEZNZ DY R4 o2 ToREL

&
C

THREICRZBEA 27 MES £z, TTH3ELIE)] LT A 1~2F] 1%

HEITWRZBEEZ a7 25mh - 7= (Bonferroni, P <0.05, [X 14),
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14 -

® 12 -
Z 10 -
%
z 67
ad 4 4
7 5

0 -

li&b& JE 1 [E] 1E|1~2|§| 1E|3|§|1/J~J:
'TT75‘7§~L‘ 1THVEL

14 BORBEEE LR 2 BE A2 27 (mean £ S.E.)
Bonferroni: #£7%[H P < 0.05

OB

BOBREHEI OFEVIZ L 0 IR X B A a2 71228 H 0 | 115 53400 1% 115 4324 | 30 43 A |
(30 3 LA b 1 BFRIRNS) LI L T, AEICIRABE R =7 2ME<, £z, 1155500 E 30
SyA ] 130 4y LA b 1 WA | & bl UC TLRERILL ) 1A BICIR 2 B0 2 2 7 DMK

-7~ (Bonferroni, P < 0.05, [X] 15).

14
12 -
® 10 b b
5§ g a ac
3 4 -
7 5
0 T T T

159%K#E 159t 309t 1ERELE
0K  1EFRARE

15 WORRR SR HHE A 227 (mean £S.E.)
Bonferroni: 455 H P < 0.05
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RKABLHLLOEHLL

RKABLHROEHHFEOBENCIVIRABERA I TIZERNHY, TRRENLNE DI
LE-STHD] IO IFEL I LU CHZICRZBEEA I TNEL . [Foft) 1T, THEA
FIZIZILE D DWW O L TH D TRBHFEREFICERSFNCBWTH D] L LT

HEITIR ZBEE 2 27 MED - 7= (Bonferroni, P < 0.05, [X 16),

RENGNELSIC %KE’JI Iibi??ﬁ\ ROVGFEARFIC Z Dt
LFE->THD WOMNHLTHS BARDFFITENTHS

14 -

N U N FRE

SO N A O ©

16 RABLHLLOEFTELEIRZBEE AT (mean £ S.E.)
Bonferroni: H7F5-f P < 0.05

B 5 R BR 0> A HE

A BERROFEIC L VIRZBEEA I TICERNH Y, WERER (L) o [Ho) &

el U CHBEIZIR ZBEE A 3 7 3@ h- 7= (Bonferroni, P < 0.05, X 17),

14 -
12 -
K 0
ilO a b
B/ 8 -
B
Z 67
: 4 .
7
2 -
0 :
L HY

17 ROFERBROAEL R ZHEA 2T (mean +S.E.)
Bonferroni: #4555 P < 0.05
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E/31.704

KRR OBENC L VRZBFEA 2 TITERDHY , MAES L) iF, 2 ABESL) [BA
UEES L] SHEBELTHRBICRZBER a7 NEm<, 12 NgEL L) LHgL T 13 AL
FEO L] ITABICRZBEER 27 R En> 7 (Bonferroni, P < 0.05, [X]18),

14 -
12 -
10 - b

SU N @

o N A O @
L

IAELL 2A8bBL BALLEESL

18 FIFHER &k 2 B 2 =27 (mean £ S.E.)
Bonferroni: #455fi P < 0.05

fii B EEEL
fABEMOBEWVNC L VIRZHEA aTICENH Y, MEFAT] i T [LHEFAT )
T EICR ZBEE R 2 7 3 E A > 7= (Bonferroni, P < 0.05, [X] 19).

14 -
12 -
10 -

S UN@ENFE

o N M OO ©
1 1 1

19 fAHFEEEKERZHE AT (mean £S.E.)
Bonferroni: #4551 P < 0.05
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R Hv>) 252 o=, BPEFNERER, RERERFHELE, ROKRIH
A a7 & OREMEZ T 572010, FEBOBERBZMIAEL E L, IRABER 2T

EIEREE L L TR EET V2 W TIREZIT 272,

RICHE (AY>Y) &5z DS

RIZHE (YY) 252D ERABER 27 & ORFEMEICBN T, BRABER =
Tk BT AR E LT BWEDORSy (P<0.001), #5FERE (P <0.001) , ##H (P <0.001)
BT DI, RABEA T2 FIFH2ERE LT, ROBHE (P<0.001), fAWEDORFH

(P<0.05), HrlliE (P<0.05), HEDr7#% (P<0.001) 23%F 57z (Generalized linear

model, ¥ 22).

B ST 2 AT S i = T

/

REETFHESEDLANCERT D L EIRIBAER a7 & OBEMICI T, IRZHE A
a7 &% FIFAERNE LT, Y VReHhbE52%5 (P<0.001). ffd L7gvy (P<0.001) 23
FIFON RZBEERa T2 FFAHERKE LT, 2 T5 (P<0.001) 23%1F 517~ (Generalized

linear model, % 22),

FAVEPNRERICE THEFEL TWZRICH LTTO 2 & ERIBER a7 & O REM:
IZBWT, RABEEA 2T % EIFAERE LT, T <I4RTEMES (P <0.001), #HEN
TeBARILSNDFEZ DT D (P <0.001) BZET O, RABEA 2T Z NP LERKE LT,
FT<2TS (P<0.001), BHFNTHRATYYOHLEEG 25 (P<0.0D), M Ly (P<

0.001) 2ZIF 517~ (Generalized linear model, % 22).

55



K22 RICHINZ G2 DR - BSTRAIFIE S - R ER I SR LA 2T

B* P B* P
AV VEEZBHA(IY
fALEnsy 0.127 < 0.001 PNO)-%: 3 -0.354 < 0.001
B EEE 0.110 < 0.001 FHNEDREH -0.071 < 0.05
M+ 0.230 <0.001 Heittt % -0.110 < 0.05
BRI T7 % -0.368 < 0.001
PR IES Ak
T YOHLEEZD 0.114 < 0.001 T3 -0.100 < 0.001
Al LAY 0.073 < 0.001
BHNERERRERNS
I<IZBETEESR 0.162 <0.001 ICHTS -0.220 < 0.001
B LAY -0.237 < 0.001

* mERRE
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6) BOBRRIER a7\ % 5 2 58+

BOBRIE R 2 7B 2 BN 2 RN 7201, R, ROMER, AFH, AFRem,
FHESGET. BROAE, FOEAEERORE, BT EREOIRE, KFEERSGDT, 7R
], PEIGET. Bobh Odet, BoREEE, BobkE, EimiE. U — MEE, KABLH

SEEITIE, FEMER, S K (AL . SO EOVERRHE (FREMTA

W

Shrabe, BEBCME. FEFAME, BREEME) ZMNIAEKE L. BURRER a7 2R AR E LT,
— AT N E OV CTRIEEIT T2, 727 — FOEEND, SR TH o= K%
BR& . M2 & 7o BFF 25 REE TR 21T o 72, TORR, BRI A 2 3= 239.654, P<
0.001 THE Th -7,

BB AR 2 7108 e JETRF & LT, EEREER - TIEREAZRT b, fHE
BRESICBIT 2R Tl RSP OdRL, BTk, Bobth ok, BoREE, SEH
BT ST, i F2BER F- T MRAEM ] 23 2815 5 4172 (Generalized linear model, 3

23),

# 23 HWURMER a7\ A 5 2 % A

MEGEBERT7
X2 df P B*
Rig 45.963 24 0.004
B rREORKR 15.439 6 0.017
B P& H5hE 18.403 3 < 0.001
B D HE 17.603 3 0.001
AR 17.084 4 0.002
EAB AR 8.490 1 0.004
AR AEE 27.185 1 < 0.001 0.232

FL=NREE 239.654 91 < 0.001
* mENFE R
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PN
BHEWEERES 2R LT RfEITE— 2 L Th Y . b IRWHEEE e 2R LT
KIEII 2w TV R v —F Ry P Tholr, HIIAEZEDL LN RKEIZHOWNTDL

~¢ (Bonferroni, % 23-1),

#23-1 REEIC X DBUGFBEA a7 OEN

Kig GR
FA) A -y h— RNRZT )L ( AC ) ns
DI NATURFRTAh-FTT C Ww ) ns
JI)ia-a—F—-RoJOo—Y ( WP ) ns
Fo\YT X5 Fo—)LX - R/IN=T )L ( CK ) ns
TJ—ILTo-LhJ—/— ( GR) —
—X— ( ST ) ns
DIYRSUR- =TT ( ss ) ns
Sy ovEIL-TIT ( JR ) ns
FI9 ( CH) ns
k-T—KRIL ( TP ) ns
N—=—RIYT-FvT ( BM ) ns
VAN == ( PA ) ns
E—JIL ( BE ) ns
Ioyha—TYR- L) —/3— ( FR ) ns
ILUF-TILEYY ( FB ) ns
R—F—-al)— ( BC ) ns
RAZ=T> ( PO ) ns
< ILF—R ( MA ) ns
S=FaT-atFoY— ( MS ) ns
STFaATFYYARTUR ( MD ) ns
S=FaT-Eviv— ( MP ) ns
= x—TI7 (YT ) ns
STSR—)L- LK) —/3— ( LR ) ns
3 ( SB ) ns
Mix ( MX ) P <005 MX>GR
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ST &I ORI

BSFREEOWRMOBVIC L W BOEMERA a7 ICER”’HY 7 L— N X, THHRES

Y=L LHEEL T, ABICHSBREA 2 7 03 &Eh - 7= (Bonferroni, P < 0.05, [¥ 20),

20 -
# 16 -
i
il 12 4
]
A 8 -
|
7 4 - i
0 .
Ol/ A EEEit(:t*f O)LW EEEitld: %2 ZDfth
JL—FA H—o)L

[X] 20 HESFERFOMRI & BORBEA 27 (mean £ S.E.)
BRI A 2 7 I3E B OHEE L TE LTS (L F2TOX TRER)

Bonferroni: H7F5-f P < 0.05
BT IRE
BESFREFR OBE N L UGB A a 7I2ZERH Y . 16 ReM LI E 10 BefEIAR ) 13, 13

REfEI AT | [3 IRpFET LA | 6 eI AR | & i L € A BICHURRI-E A =27 23 & 0> 72 (Bonferroni,

P<0.05 [¥21),

b ab
SEFREIRE ML L 6RFfELIE  10BRRELLE
GRFREIRE  LORFRRS

21 BASTEERR & HORE A 27 (mean £ S.E.)
Bonferroni: $4F=H P < 0.05

20 A

N U N R T3 O %
© N &

N

o
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o o Pt
BB OPEEOEVNT K W BUBRRIEZ a 7ICENH Y . TROGFE 720 13 T8V E2N4E

RLUTPT LG LT, AEICESMER 27 3 Emd -7 (Bonferroni, P < 0.05, [¥] 22).

28
24

ab

En'i16-
a g A
7o,

0

a
b
a- . b
[FIELEL ROFEGF  FALEA Z Dt

LT

22 HoRHh O L BAAREA 27 (mean £ S.E.)
Bonferroni: H7F5-f P < 0.05

BB

\zrr

AR JE
WS OBEWNC LV BSMER a7 ER/"HY, 11 H 1~28]) LHEL T, 24T
MW7) HEE A EITHRW | 1T EICHEARBEA 27 BMEH-> 7= (Bonferroni, P < 0.05,

23),

ﬁj{m-
12
5]
8-
4-
0-

[FEAE E1[E] 1H1~2[E 1H3ELE
1175\7EL‘ 1THhVELY

N U N

23 WM L EORRBE A 27 (mean = S.E.)
Bonferroni: 455 P < 0.05
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TNEREE

FBEEOBENC L WV BSMEA a7 ICENHY , MEFAET] OF)N [ZHEEHEE] L

LT, AEICHSMER 27 23 &) -7 (Bonferroni, P < 0.05, [X 24).

20 -
16 - a
#
5 b
12 -
22|
A 8
3
7 4
0 T 1
1BE8AE ZEEMAE

24 fRHEAE L HORREA =27 (mean £ S.E.)
Bonferroni: #4575l P < 0.05
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7) HEMRIEAR 2 7 ISR 5 2 SR+

PRI R 2 7B T 2 BN 2 B 72Dl REE, ROMR AFHE, AFRFin,
EELAT. BROAE, WV EEERORIE, BFERORIE, REMERE T, &F&R
M. $REEET, BoRh od, BoRsEE, BoRREF, EwmidkE, V) — FMEE, RiBb b
SEEIE, B, SEIEE. R (FJEAED . SO FEOVERRE (R EM A
ShEPE, BRECME, BRANVE, BREEME) AMNZARE U, PRI a7 2R AL LT,
— AU E T V2 W THRIEZ T 272, T ORR. LEHD A 2 3= 433.468, P < 0.001
THE Th-o T,

PEMERRE X 2 7 I B % RZ TR+ & LT, EERBEER Tk, R, MRZE T 6N
oo FIHREICET2E T CIE, BIROFE, Hukhodhit, BUREENZT bl
WERE R T, ARREME A, BACME, BREEME T b, CCAS 27, LAPS 2=

{28 H 7= (Generalized linear model, % 24).,

24 HEMRIER a 7B %R H 2 A EK

Pt AR a7
X2 df P B*
PN 97.847 24 < 0.001
431 16.63 1 < 0.001
BEROFE 11.834 5 0.037
SOkt 25.169 3 < 0.001
B EE 15.540 4 0.004
PR AEIE ) 16.331 1 < 0.001 0.015
R 4.104 1 0.043 0.011
AEH 10.555 1 0.001 -0.014
CCAS 12.766 1 < 0.001 0.023
LAPS 6.325 1 0.012 -0.007

I L=/IRRIETE 433.468
* mEFE RS

©
=

< 0.001
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PN
BbEWHEERD Y 2R LT RFEIZTF VU THY . R BIERWHEEE Y 2R L2 K
FEIIN—=—X e T s Ry Thole, BITAEEDHRLNITZ RFEIZOWT DI

~% (Bonferroni, # 24-1)

#24-1 KRFEIZ X DPEME A =7 O

Rig GR SS
T AYH Ay Hh— RIN=IT)L ( AC ) ns ns
DIRL-NAZURRTA-TYT C ww ) ns ns
DIy a-a—F—-KRoIJOo—Y ( WP ) ns ns
FXNYT X - Fr—)LX - R/IN=T)L ( CK ) ns ns
T—ILTo- L) —N— ( GR) — ns
—R— ( ST ) ns ns
DIy SUR - O—TRyT ( ss ) ns —
St TIT ( JR ) ns ns
FI9 ( CH) P <0.01 CH> GR P<005 CH>SS
b -T—FL ( TP ) P <001 TP>GR ns
N—=—X I TRy ( BM ) ns ns
VA == ( PA ) ns ns
E—=JIL ( BE ) ns ns
IZYha—TyR- LM —/N— ( FR ) ns ns
ILUF-TILRYT ( FB ) ns ns
R—F—-a)— ( BC ) ns ns
RAZ=TY ( PO ) P <005 PO>GR ns
TILF—R ( MA ) ns ns
STFaAT-aFoY— ( MS ) ns ns
S=FaT - HVIRTUR ( MD ) P <001 MD>GR ns
S=FaTEVIv— ( MP ) ns ns
—9 x—-TUT C YT ) ns ns
SITSK—)L-LNJ—/\— ( LR ) ns ns
& ( SB ) ns ns
Mix ( MX ) P <0.01 MX > GR ns
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# 24-1

RIENZ & D PRI R = 7 D (i)

RiE CH TP BM PO MD MX
AC ns ns ns ns ns ns
ww ns ns ns ns ns ns
WP ns ns ns ns ns ns
CK ns ns ns ns ns ns
GR P <0.01 CH> GR P <0.01 TP > GR ns P <0.05 PO > GR P <0.01 MD > GR P <0.01 MX > GR
ST ns ns ns ns ns ns
SS P <0.05 CH> SS ns ns ns ns ns
JR ns ns ns ns ns ns
CH — ns P <0.01 CH > BM ns ns ns
TP ns — P <0.01 TP > BM ns ns ns
BM P <0.01 CH > BM P < 0.01 TP > BM — P < 0.05 PO > BM P < 0.01 MD > BM P <0.01 MX > FB
PA ns ns ns ns ns ns
BE ns ns ns ns ns ns
FR ns ns ns ns ns ns
FB ns ns ns ns ns ns
BC ns ns ns ns ns ns
PO ns ns P <0.05 PO > BM — ns ns
MA ns ns ns ns ns ns
MS ns ns ns ns ns ns
MD ns ns P <0.01 MD > BM ns — ns
MP ns ns ns ns ns ns
YT ns ns ns ns ns ns
LR ns ns ns ns ns ns
SB ns ns ns ns ns ns
MX ns ns P <0.01 MX > BM ns ns —
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ROMH

ROPEHNC L0 PEMFEA 2 7IGERSH D | TH A & TAR] OHITIE, T4 2] 12
BOWTHEICHEMRE A =27 23&h>- 7= (Bonferroni, P < 0.05, [¥] 25), 4T - BEAOHMEE,
GHLH L [RBHEA A ) 13, DRESBA R [RBRA R L LT, ARICHR R 2
a7 ME2s-> 7= (Bonferroni, P < 0.05, X 26),

6 -

5-

< 3
it 4 - a
i}
B 3 - b
R
a
7

1-

0 T 1
ZIS AR

25 RoOMR]EHEHRE AR 27 (mean £ S.E.)
HEM R X A BEOHEE L TR L T D (LT TOXITRER)
Bonferroni: #£75fH P < 0.05

. a
a ab

B 34 b
x .
a 2
7

1-

0' T T T

REBFR HRBFFRX  REIFAR  EIEFAR

26 REEE - BEEAEETe ROMER] & P A 27 (mean £ S.E.)
Bonferroni: #£55fH P < 0.05
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REHRR DA I

PR R 2 7B e 5 2 28R & LT Sz, <7 2L Ol TSR

BRI NI o T,

Bokth odett
HOEE ORI OE N L BEEE A a2 7 I2ERH Y . TROGX 7207 1. NEFELA
W TEWERNE R L7zt [Z2oft) SR LT, AEICHEEA 2 7 BNEho Tz

(Bonferroni, P < 0.05, [¥ 27),

b
a a
' ' |
XIELAELY ROGFEGRT fAVED ZFDith
feRLF-FR

S U N R I G
o L N W A O O

27 EAAHOHE L HEIEE 2 277 (mean £ S.E.)
Bonferroni: #4555 P <0.05

HORBE

PR AR 2 7B e 5 2 28R & LT Sz, ~7 2L Ol TSR

BREREZTR NN T,

66



8) fAWVEDMFIEM A 2T & ZNENDIAHE & DR

ROWZBEA 2T | HORMER 27 YHRE A 27 fAV3ED LAPS 2 27 1%, il
FOMBIE[E ) A 27 L HRERIEOMBI% R L7z (Spearman’s correlation coefficient by rank
test, IR X BHE A 2771 rs = 0.24, Z = 5.84, P < 0.01; HURMBEA 27 rs =031, Z=7.48,P <
0.01; PEMHRIREA =7 rs=0.19, Z = 456, P < 0.01, % 23), fiil\ = CCAS A a7 LI
DMFIERE M A 27 & OMIIEA B2 BEMEILA b L7220y > 72 (Spearman’s correlation

coefficient by rank test: rs = 0.06, Z=1.36, P = 0.17, 3 23),

# 23 AWV EOMBEM 2 27 L& 2 3T ORI

MREEE DT
HHE rs z P
KZEEERTT 0.24 5.84 <0.01
BHMERaT 0.31 7.48 < 0.01
Bt ERER a7 0.19 4.56 < 0.01
LAPS 0.20  4.83 <0.01
CCAS 0.06 1.36 0.17
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At &

B

AHFETIERFEROEFTE 2RI, 5 1S, SEE RO RFER L OE KR

HERLNCT L2 L, H 2 12, BEDOAFHELOCAFRERL, € O%ROEFERF LD

S

I

B EOMR R, BAHSEOBERO BT, RORZFUE, BOSME, PRRIEIC SR &

FTRFEZRETZEAAME LT, T — Mt LFEMm LT,

fIEATENC DUV T

SEER LT v — FEEICB W T, B OEFEIRICOWTHRBEITEIN H 2 & [a1E
L7 Bi W EIZRIRD 36.9% Tho7c, EITHIRIZE T 2R TH B OB REEIZONT
WREATEN N 8 2 & [ LTV EIZ 2RO 37% Th v (34, 2010), AEIOFER L &
BILTWs, LrL, 72U B, AFVA, A=A T VT TITONTMEICED &, M
BATENZ R T ROFNEITEAED 80%LL L& L TEY  (Voith, 1985; Campbell, 1986; Adams
& Clark, 1989) . AHIO7T > — FRAD 2 5L EOEFI G 2R L T0D, ZORIEDENS
X, BEIZBWTEE STV D RFERZ ORFEDIEWVOFIE, F72idfFEORBETITE)
WX T DR DEVDENTH L AREMENEZ X DD, £bE b ROMETE & X, [
ENFRTERVITE., BIWEH 3 WEOMPELESIT DITEHOWNT NS T
HHDTHDH] EEBRBSNTVWDITEOZ ETHY, FBIN LMW CRIETTENZ &
HIRINTATEI TH->TH, SWVWEHIDENZHEITET 5 LV OTEN7Z &I LT
WRWEERE DL LEEZBND, AFERMRICBNTS, RABEZ a7 LBAMEA 2
7. PREREZ a7 S EWIC D 5 MBITEIZ RIS RV EEIZET DRV EL L,

FO-ORETENN G 5 & AIE LW ENRAERD 4 BFLE IS/ o7 CHERI SN 5,

AAHIEREE M OV (RN EE

BUES B RO KRNI T, TRERRF & ] LEE LW ER KR H %< 15.9%
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oL, TRIEBL THA X LW EENZNEN 14.3% %R Lo, FoEAREREHIC
BWTIE, TR2H] LEZELEGREWES AR LEELEEWERE L 2RER
23.9%., 23.8% % Wiz, T MERIRL TR 21.8% &7 o7z, EIRL TV @
FEICRBNT, TZ2OEKR LW h oo LEZE LIV ERR <, R TH2
W DT 267%% HDT, F. BRICOWTORHA LW EIX I ENTHY .
BERD 1% T o7, RERFREA TRbZ < FT o TRERMLFE) TiX, £ORHE
DITEVRFEEDIRENR > 72 ETO TRERTEIFE ] bEENDWREMD H D8, TRFERs
P 2T TV ET 91%ICE EE o TNDHZ L, RIEARY A X BREDHTE
BL MERMFE] THLAEENEWNESS, £, RFEREGE ] ICROTES
bive TREZA] IEERIREHICENTRBZBZT O TR Y | W EREHEE RFEL
OB A ZRET DEICESET 2HA TH L Z EBHA LN LR oT, 2D ORERD
5. BV EDEE R O SR EZRE T HERICIE, REREORFES, BHDOT A7
ABANI T FTHORETHLNOBEFTIHEY SNTVWRNWZENEZOLND, F
oo Xy ba vy TEOAFLRICBNT, ZOEEB LN Torz, MER & O g
AT D ETICEIR L AN ELZ N ERH LN E RS T, DAREICBITLZ0L)
2R T BV A X B L7 RFESRIR OE AR IR OB 3, RORZF 178 LR

AP &3 DB EEICIRN D ATREME DRI S LT,

RS A 37 & DR

IRZBEEA a7 LT, RICHIEZ 52544 07 B5FEMERSEE, REkE
FiSFIH & ORI Z A LT, TNENORIKOTIING, RXBER T 2HNEE5
HE, BASEL2HARENENRT O, BE 52524 I 71280 T, kbR
ABEEZREMSEL 24 I 703 TBUET ) THY, WD SEL22 A4 I 71F TRD

B#% Thole, £lo, HTEMERFHEICENT, RORABEZHMISELARIT T4
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YURHLEEZD] THY, WD SELINEIL [72TL) Thole, SHIT, AWV
FIRTHBRIEMFHETIT, ZRORABELIEMSELHA & LT, TRBEDF W&, AR
VSNDFEZ DT 5 BT v, ZED SEL2HBIE, b LRav] AT bonr, 3
ODRMFIZB T DRAMEZHEMSELHA & LTHEITONTEAEND, WV EDOIIGIZ
EU. RIFFERZA TORZZHMEETWDLAMRBMENE Z BV D, AP TIE, RIZH
WA G252 47 BRI FESHE, JnTRIFMFHICOWV TR ZZIT, 4T
FELZHLOZRIRLTH L o7, LML, EBRIZIEWEAFPETHO 5 HIZT-> T
LDHAG DL ENRTHISH, TORBIZ L > TRORZBEDEIML TW D ATREMES &
Abhb, £lo, ToOME L THBREMZZT 722, @Rk LTHEL TOWRVLAE
WZOWVWTEHEESN T RN EBERAOND, ZOXIRFERNL, 77— MHEIC

BT, ZOUHOERKRIZOWTOFHMEEAT 5 Z & IXREETH 5 AlREMENRIE ST,

HEA T\ BE 52 5K T

AR E T LB W fTORER, TR TOMBER a7 IR L RITTHERE LT
RFENIE L THET oz, BEAaT7OHRTYH, IRABEEA T TICEL TIEE < ORFHE
FIZBNWTZEDENRBD BN, FFZ, HRTOMEBEREERDLZNWVRETHD A - F—
R, FUU, 3=2Fa7 « Xy 7 A7 RO 3R (KC, 2013) i, fliRFE L i LT
PEESHOEV R X BEEE R a7 &R LT, RS 3 RAEIT, Eokmues, MERIK X &\ omIHE I
BOWTEWEEZ R L) Hart & Hart (1988) oL b —H LT\ 5, FAAT7=
ToRI=TFaT By —Lnolt RS, BiE 3 RFEITR T RFE & Bl LTk
ABEA AT REPoTe, EORH, ZO XKD RRFEOE T OB, REEFEEDFAFE)?
HECTHD Z RSNz, M, IERTIEZZLVUTF - TV Ry ZFHAMREE & el LT
RWIRZBERA a7 2R LTc, £7o, KERETIEILV M) —A"—%KHE (F—17 > -

PU—N— FFTR—L - L P == 7Ty ba—Fy K+ L kU——) AL
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FUEVR ZBER a7 2R L, FTHIT— T « L MU — =3 bRV IR 2 B R o
TxaER LI, ZORERIT, F—AT - U Y — =38l mELR X &\ o 72 THE
B WTERWEEZ R4 & 5 Hart & Hart (1988) Oty & —H L TWb, ZDO X O RK
BIRFEIEL, BHITEHE TR TRV, FERESELZ X 52N TE 50 THIUT, i
WEIZESTREN— =L D1EA 9,

FBBEIL, RABER a7 LR R a7 O HIC 8L 5 2 58K & LTl S
Nize WABERA a7 IIHEFAET LV bZBEFTOLARARICE o7, TORRIT, B
BHAH L HiE LT ZEFAFICE W TZORIBMEN R eo7z L) iy (Adams &
Johnson, 1994; Cross &, 2009) & [AERCThd o7, HIAMFIZH A, LA TiX 1SR R
52 ETENICHIEL THIERBIR R, ZNENORZBEDNFHEDRICEIVEE->TL
FOAREMEN B A OND, Fo, ZHEFTZITO 2 & THAEMORB R >N 252 L
WEZBI, ZTOREKL LTS TN OX 5 RIEICR Y . X VMR T
R EIC Lo TRABEZHIMEETCLE I AL EZL L 2D, RABEERA T
ST | BURRIEA 27 TIXZHEME & ik L CHBEM B ICB O THRICE VSR &
moln, BORMBEICBET 2HE TIE, BloR0RZBIEED | 2BV E, FHNEWVEID
DNTFHAT, FBEEN/NIRFETH DH5E, KR L ik L THURRO O - 1)
INFgs< . FNEMERT LEWERDRVATREERE Z O D, L, SEREIER/N
MR CTH->THLZHEAE L LTV D5, BURROMBEAFE N EICL s TEOFH LD
I, ZOREL LTEOMBEIZOWT L% THIGT D iREMEN & < 725 & HEH)
SND, ZDO7, HEEMFMEAEICE L TiE, BERRBEA 27 3@ W RN & 5 0 Tl
WNEBZ B R D,

BRI T 2B IR, RABEZX a7 KONBSERA a7 B2 52 G258 K L L
THET LN, BTFEREBEWIZERWELE OBSRICBIT A ROBEENEEDL Z &

(Rehn & Keeling, 2011) 7225, Z D& OEABRFICHE W TH EWEEMENHERF STV H]
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REMEDE Z B, Bl 2RV FOBURRF ORECHE IC K2R ABMED EFIZHORBL0T
T2V neEEZ NS,

BUBBHEE 1T, RTORMBEA a7 ICEE JFTER E LTl Sz, BubkiEz =7
[ZOWT, BRI TEATHRN] NEE A ETTHRV] BBV TZDOFRMELS 2o 7,
oL, [&<ATRn) NEE AT BEHZBW T, AW EXEFEIEOBAREO
RFAZOWTERICHIE L TWD 0 E ) NEN TR, BSRMEREOEREA IZoW
TOEFEITIIEEERH 2008 5 0B TH D, BARHE & MEITE O RIZITA DB
b LEDNLTNDT=80 (Kobelt ©,2003) . ROFTENTBIS 5 MEICE R L2 B2, H)

BHIXEZHEHTHLEEZEZDND,

IR ABEE R 2713, HOBRIE A 27 PRl R 27 & belig U<, ERRTEE 1, fWE
BREICET 2R, fAWEICREHET AR ORTIZB W TS ORI EEE KT TR
ELTHENT, DFV ., RAIT, R RERICE Y ZOWBARESND LBZ LI,
ZDOXMIITEG TIHRNZ LRI,

BRIV EDOMRFFED T, TRTOR I TITHEL RIT TR & U CTHREME R 232581
Bivl, MRREEMR A 27 LIRZBE A 2T BUEREA a7 YERTE R 27 & o
(XIEOHBERGRR S D | MIFEMEAI A 27 N EL 221 EThENORA 2T &< bR
MIZHDZEBHALNTRoTo, ZHHORRIT, 2 2O FEEEZRL TS, 120%, i
WEDOMREME M OFLENRICHEEE KT L, ERICRPEETHZ R L TR, ZOf
RELTENENORBERA 2T BEL Lo i Td s, b9 120, BV EDOMRE
M OREIZ LY ROITEDEKREHE S 4v, EEROROITEILL LICHEA a7 3 E< 72
STV AN TH D, AFERROLTIE, MRIEMHR A 27 OE WV E & RDOAT

ZOELLIZHETEELZONIAHTH D, LrL, 2200REMED ESLHIZBWTH,
BRIV EOMRIEMER A a7 BNEmNZ &Ik D, N FEEREDERICR T T 1 T8 %

MELTWDZ EEMLNTH D, AWIERRE . IREME R 2 TIXROKEMER 27

72



ERHENH D (34, 2010) WO FER, o, mOARIEM R A 27 2oV a5 & R
DN TE E RORT Ll LT X0 BUE 72 BfR %2 FF> (Kotrschal 5, 2009; Wedl %, 2010)
LW IREND . BV EORRRIEME R R 2 TIXROITENI S L Tl BT 5 HKNTH D

ZENIRE I LT,
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5 A
RETHEBRFEROEEE 2B, 8 112, FE EARO RFEEIR K O A 0
AAONTTHZ L F21T. ROKRZBE, HURME, PRlRTEIC 28 2 LT E RN %,
BRax REROTNOHET 2 2 L2 A E LTT 7 — &z I L7z,

ARELY . SFEEORERREFICEER SN LEAIIRZA LY A XTH Y, K
BRI ICHEA SN IHBIIALATHL Z ERH LN E o T,

ATOMEA a7I2Em U TR e LY KITTEWERER 1%, MRJEM M TH D Z &M
o272 v E & ROBRMEIZI T, SV ORI 23— D> DO EE R K- C

DT ENIRINI,
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F2EF VT L RO T 2 e R O 528
B K

F 1 ETIE, SV EOMERENED O B MREMN AR & SO OBRIEIC VD THE
RIRFO 1 5THDHZ EPRSNTe, NOVERERPET, FRSEGR, bk, BAkE,
e, BREMED 5 SORFHAY . MREMAIE, FENZEEER LTS (PR,
1999), MRGEMIA A =7 AV ANIE, HEAEFRICBT 2 A ML A 2537 < (Gunthert
5, 1999; Mroczek & Almeida, 2004) . & 512, VO ERREGE A 12 B AR Ao fEEERTEIC S22 23 5
LSO TS (Suls & Bunde, 2005), Kotrschal & (2009) I3, #HEEMEN A 27 DE
FVWEIL, BHORE Y =2y AP R—FEHRLTEBY, BENBRWVI L E2RE LT
ROITENIENFEOMR], BBEE, MAEFMER EOERNZ K-> TRELZZIT L L FbhTn
% (Jagoe & Serpell, 1996; O’Farrell, 1997; Bennett & Rohlf, 2007; Kotrschal 7>, 2009; Arhant ©,
2010; Kis ©, 2012; Hoffman &, 2013) , & @ H1°C & Rl 2l U = OPEREFEEIT R O 17H) (Aliabadi,
2010; Wedl &, 2010), MEjEH = /L5 —/LiREE (Aliabadi, 2010), A b L A~DXHLEE

(Schoberl 5, 2012) ICHEE 525 L WMESN TS, £, HHIOMZEIZIS VT, 354
FMOREFNEDONT 2RI, FVEOMERK LEFHT L TV L ROMBEITENCET 7
r— MNREZITV., ZORELE LT, fAVEOMBIEMER A 27 & ROBEME (FVEIC
KD BUEENE, F1 D 720 NI D BBENE) (ISR & 5 Z L SH B & Ae o 7o (Tateishi
5, 2010),

A\ FE & ROBRITIT 2 M7 ~D B 2 7l T % 72012, BRx 2 PR FEEE A
SN TE =T (Kingwell %, 2001; Kotrschal ©, 2009; Barker &, 2010; Handlin &, 2011;
Handlin %, 2012; Schoberl &, 2012) . = /LF > — /L3 WAL —KIIIZ A b L A% 3 5 A B
R CH 2, BIOBRIFIRICEDIREFIM L Z DR 2VF Y —/VREZNET 2 Z
iE, FREHNTHVEWITH L THRWA ML RZ 5252 R<ATHIZENTED

(Beerda ©,1996), F£7-. [LAZ5H) (Heart rate variability: HRV) Zf#tr9= 2% = & T H ftfk
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ISVEZ R 25 Z £ 23 CT& % (Task Force of the European Society of Cardiology, 1996), HRV
(LRSS ARRE & RARE O BEAEIC L - THIEH Z S5 0IC8IT % RR [FOW 5
T QUM LOEH) 2RL TS, ADHRV X, RR RO A BRI 2 LT
JEBEE DRy R T 5 HETH 53T — AT MUIRHTIZ LY | RIS AP RRTE 1 % S Bk
T HKE B (low-frequency: HF) k%5 (0.04~0.15Hz) & BlIAZREARRRIE ME K OV S i
Dt J7 % K3 % @A (high-frequency: HF) %4y (0.15~0.40Hz) (28T 5 Z LN TX
% (Pagani ©&,1986), Z D7, HF T XV RIZZREAEIENEAZ . LFHF (& 0 S dis 4
a9 5 Z L3 TE 5 (Akselrod 5, 1981), HRV &, ¥F#H) A kL A (Taelman &, 2009)
RAEHAYA kLA (Dishman 5, 2000), H#AE{EICHIT 2 A F LA (Lucini 5, 2002) 12 &
LRBEZTDHEEDON TS, A N LRRILTIZBWT, LFHF 13 HF iy 28972 2
LIC k- T (Garde &, 2002; Wahlstrdm &, 2002; Hjortskov &, 2004) . 5 & HF & Eb~ Ty Vil
#9 (Roeser &, 2012), 7=, HF B i3RI EARIEE 2 R L TV 572, HF Ok
A3V 7 v 7 ZRREZ 7~ (Roeser ©,2012), DF Y HRV 25 2 LT, kkx ZRPLIC
BUIEBREDOA NV AREEZTY 7 v 7 AREEFNT 22 LN TX S, BEOHZE
[ZBWT, MREGER A =27 O i NEHREE R A =2 7 DR N AT A
IEMEZRT 2 ERHL N> T D (Zverev & Mipando, 1999), HARANIZT A U ALkt
LT, ARERE I A 2 7 A & STV S (Matsumoto, 2006) , NEO-PI-R (NEO-PI-R
DFEAER A NEO-FFI TH %) 2 51 EZX G & LT OMARFEEO A 2 Fhi L7z,
McCrae & Terracciano (2005) D#dr Tid, FHIA 50 s & 725 KO ITHEREILS T T 155
T, HANIZ 507 Marl, ZO/AITT AU HAD 481 J Lk L TEVMEZ R LT,
NEO-FFI (2351 D HHFRIEMH IR 2 = 7 DG RHIPHIT 0 482005 48 )i TH Y | 28 ;LA ITAFRRIE
A a7 AmnEiHiich s (R, 1999), H—EIZBIT 57 7 — F&EICB VT,
RENEH OH T HARAEM R 2 27 28 ;LA ARV ETH 3EIF/EL T\, TD7

W, FOMRREMEIC L > T, REDODEFBICBNTRIEZZ TWAEWEITZZLFAELT
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WA ATREM DN B 5,
FTZTARETIE, fAVWEEREDORZMICEBIT D, FA T OMRIEE ) O G ~D B %
SN L, 2O LX) REWEEROXRTICHT AR e R FEE R 2 2 HEY

LT, &RT A &3 Lz,
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B2 ik

1) x4

I, 29 MDA E L RONT THSH, HRVIZIIHRNC LAWY 355 & Shiv T
%7=% (Antelmi &, 2004; Saleem ©, 2012; Voss &, 2013) , £ 1 & & [AIERIC KR H (X Aot D 7
ElTe, B1IEOT »r— MNAEICBWT, BIZEZEEWEIC L, [TEIT A h~DH
N%RD, 29 N OHEKFEE T2, 29MMOENWE L RORT % T & KTFEERFE (N = 15)
ExXBREE (N=14) I8 L7z, L L, fVEA S ORI, ROERECRBREZED
T, XRRBEICIR Y i o S MR ARBINE le ool BT 9 ML | AFEF
24 #LOFAEVE (mean + S.D.: 48.7 £10.0 %) & K (mean +S.D.: 62.5 £ 36.5 month) D=7 73
ITEY T A MBI LTz, ENENORORFE, PRI, Hln kO, FEREEE 72135 B~

RV 3T oONT, £ LITRT,
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K1 HARROFM

Kig 451 Atk gN—=7
FAJ A - ayh— R/=I)L IR 85 EEREE
AT FLANIUR AR 104 EEREF
d—IILTo-LR)—i— AR 112 EERR¥
d—ILTo-LR)—— AR 57 avko—)LE
—R— +2* 12 avho—)LE
5 AR 72 EERE
SxvdSukIL-FUT AR 76 RERH
FI7 *R 19 EEREE
FO0 #z* 21 avkO—)LE
k-T—KIL AR* 42 EEREE
b-T—KRIL AR* 94 EEREF
b-T—FL AR 122 EERE
N—=—R X9 T- Ry AR 16 avka—)LE
IZYha—TYR-LR)—/\— TR 68 EEREF
ILoF-TILEYS AZ* 40 EEREF
ILoFTILEYY AR 124 EEREF
R—F—a1)— * X 96 avkOo—)LE
KRR -TYT TX 35 EEREF
RAZ=TF > *R 31 avho—) LB
S=FaTFVIRTUR TX 65 KEREF
S=FaT - FAYYRTUR AR 104 avhko—) LB
STFaAT-aFIY— TX 60 KEREF
I—9ox—TIV7T =X 13 avhko— LB
Mg AR 32 avko—) LB
Y REB KRBT

2) Filk

7T A b

HRV BEONRY T NA~DRBEEEE L, BREIZIIITEHT A PYRICBRESCa—ke—72
EDOH 7 oA EEATREOEBREEZ TH LW, B AR 1L 72 (McCraty ©, 1995;
Kingwell ©,2001), & 51T, R, A& bICBREE 2 REEATA BRI U, EBRATNCSZ T 72l

WO RS 722, SWEITTENT X FRAA 1 FFREATE TICHER L. £ ORITLH L
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N

i

L7, RIZEERRIR CTH D72, 17817 X MBRGE 2 FEEIRTE ClICHER S, £ &

=N

L7z (K1)

NIZH1F 5 HRV @ HNZH) (Fauchier 5, 1998) &k UNICHIT 5 2 /LF Y — VRED AN
Z5#) (Knutsson ©, 1997; Sluiter &, 1998; Jerjes ©,2006), & HIZKRIZBIT D a/LF Y — L
£ HNZEE) (Beerda ©, 1999; Kolevska ©,2003) #&[E L T, X COITEIT A h%& 11 :
00 2~ 5 FE L7=,

TEVT 2 ME, 5mx7Tm OIS OFEERE (BRI KRT 7 5 201 #=) THEH L, FEHE
WIFTEERDEFAN—2A2HET L5720, IRO—FICH—<y Fa#E, 7 v a O
+. HlxsE Lz (K2),

ITE7 A ME, Mitsui 5 (2011) OFEEBEIZL, 20 57 0%FHO (R1), 25 5HOKRE
DALY, 35 sy DZFHD (R2) TR LT (3), BBREIIITEIT X AR B T E T
HR R AI v & —%MEIC, BilkEt& A4 7 Of5, K OGEMEZ Bl EE LTc, R @
il BRI 1Y | RITHIE T 25 7o, SRIRITEWE L ROWS TRL -
R2 %127 o7, ROBIRIZ, RN TH D BRIEIR TITV, FEBREDITo 7,

SEOREDORFETIE, EBREIIFERENICITB LT, REFAVEDORTITo, 4
SO (E1-1, E2, E3, E1-2) THERLSMNTHRY (¥ 3), El-1 & E1-2 ZERETIIa~
Rala=r—var MEECHEaIa=r—va R LOKHTH -7, E1-1 KEL-2
TIATIRFE A BT, TR E 55y & L= (Seksel B, 1999; Lit 5, 2011), FEEREFICHIT 5 =
vy Rala=r—varTiE MVEE 5 S, Rl Tavr Fehb5xk, avy»
NIZRPBFER DL L, fANEDHMNIZ LY, 2~ FERELTH B o7, fVFET
R a~ v RiCftbRnrolcht, 81756281383, 2OFEEROa~vr FE 525 &
IROOENT, FMBHEOII 2=/ —2 g R LORKHTIE, AVWECH LT, REoT
A A By NEORICHT HFENT, il AV E28IE L, E2 K OVE3 [T FEBREE & xHREET

FEECTHY ., E2 TIX 2 R EFWVEZSZEEL 72, SOV EIERENICREEZ L, B=ET
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HEokdonT-, E3IT 13O BE MO E L, SE K OEKARE | VI & RIixE
BN TCTHRICIEZ Lz, E2, E3 XA OSEEE L WS, AFAKEICBWLWTEZY

FORNELR L TWD, EL-2 #& T, SOV ETERENCTLHFRZEBIL (R2), Rl

& AR RIT RN TLFRRF ] 2 51T 72,

BER BR
¥
2 oo
R1L =8 L XA R2 R#
MRELE R (20%3) (2543) (35%3)
fALE (60%3) (605
4

e

1 FEROHN

5m

.“- IIIIIIIIIIII ..“

POk ¥

s OSa=—ay .

: TU7 : Hyiay /m
: H—Ryk

: BF1

:"- t':
IE— ]

2 EREORT
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IR IR

PN
R1 &E R R2 RE
(204%) T (254%) (354))
fAnE
e - = =~ ~
e S~ [m®
7’ < = ~ ~
7’ < T~ ~
P 7 ~ ~ ~
P ~ -
E1l-1 E2 E3 E1-2
LB | ov R34y -3y SEt BH av Ra3az=H—>3y
(54) (243) (13%9) (54)
El-1 E2 E3 E1-2
pofickil a3a=4H—3avilL ok BH asa=4H4—3avil
(543) (243) (135 (543)

X 3 {7817 A b DN

1787 A R EFOJREREL

Y|

AR TEEL L 7= R Y > 7Lk, 4°C3000 iz, 43c T 15 SfE OBl Fa—7

WZEL, ok T—20C CTRfF L7,

R VT — VIR ORIE

PRI VT — VIREEORIEIL, BER 0 RIEE (Enzyme-immunoassay: EIA) % H .,
Mogi & (2008) D FiEZE AL TITW, IREZHE L%, 7 L7 F=HfEZ LT

(Jones ©, 1990; Beerda ©, 1996), Y 7 NI T _ERIEZIT -7,

TR YE IR DT

2 LF ) — uUAERE R, (hydrocortison standard, 086-08241, FiyGhlisk T ¥kkNEH, W) %
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AL = VIR L 1.00pgiul A ) — VIR AR L7z, T OWE & R E

(Disposable culture tubes (12x75 mm) , Kimble, USA) {Z 4ul F£0 BV | 45°CIZREE L7 1EIR
1 R gk Uarh, B0 CZFHLE L7, 2412 0.1%BSA-PBS (0.04M NazHPOs,
0.85%Nacl, pH7.2) % il %, 400ng/ml DFEAEV IR 2 /F#E U S5 BRUC & 0 0.78125~400ng/ml

DY PEDFERERIE (G 10 BebE) ZAER L 72,

P K O AR L8

% —PURIZ, Cortisol-3-CMO-BSA 1gG (FKA 404-E, =2 2 « A AHEASH, TR %
AV, %5 UL, AffiniPure Goat Anti Rabbit 19G (H+L) (111-005-045, Jackson Immuno
Research Laboratories, Inc., USA) % FlV 7=, £k HU 21X, Cortisol-3-CMO-HRP (FKA 403, =

AE « N RS, W) 2RV,

EIA 1%

% —Hi{A% Coating buffer (0.015M Na,COs, 0.035M NaHCO, pH9.6) T 400 &R L. Zh
Z 100l 95> 96 /X~ A 7 11 7 L — | (Assay Plate 96well/Flat bottom, JIEAYEFER &4, HUR)
DFE T = VAR, #EL, IR TH 24 Bl A o F 2_X—a L, B L7, FEMEk
¥ T, v =/L® Coating buffer 25T, PBS (Phosphate buffered saline; 0.04M Na;HPO.,
0.85%NaCl, pH7.2) {Z BSA (Albumin, from bovine serum, BSA* Cohn Fractation V, Sigma, USA)
% 0.1%/1 2 7= 0.1%BSA-PBS % 200ul "> AL, =i T30 /A > FaX—va L, 7
0y 7L,

ERLETVv—he~xA7u7Lb— Uty vy — ("M ATy R FRIT =X
R, R0 &V, 0.05% tween80 #itk (FHoGilipRaiaft, Hn0) T 3 vk L7,
PRV > 7L, 0.1%BSA-PBS 1A% T 50 A L, HIEIZH Wz, P Lz = ki, Ml

L7zRY 7 v, EHERE, 7y AMiEEZEHT 7200 ay he—1H 7 ez
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LA 15Ul T2 A4, 0.1%BSA-PBS “C 3000 {5547 L 7= Akl A 100l 97>, PBS T 400
EAR L. D% 0.1%BSA-PBS T 200 547 R L7256 —Hufk % 100u > A7z, Znbx
A2 T b— F Ot Lctk, 4AC TR A v Fax—a L, FURBURSIS Z {2
Lz, 0k, FURLHRES Lo T2 FRIEZH5T. 0.05% tween80 ¥A#Z T 4 [IWE4 L7, K
VN, 0.1% Urea hydrogen peroxide (Sigma-Aldrich, USA). 0.1M Na2HPO4, 0.06M 77 > [ig
ZE s A &L 0.05% 3,3°,5,5 -tetramethylbenzidine (FiyGlispk 24, #5T) . 4% dimethyl
sulfoxide (Sigma-Aldrich, USA) ,0.06M 7 T &% & TeiRi B % %% IR Fn L 7= substrate buffer
ZAEELL | 150pl 3704 T = LI ARV, % 20 3SR TA % =X — |k L, 4N H2S04
Z 50ul ToMx, KibhEIEDiet%, T— R —F— (XA F Ty K- TFKRTFJ—X
BRASth, ) ZfEM L. R 450nm TUOREZIE Lz, €0k, HHY 7 hv =7
(Microplate Manager Software, Version 5.1, PC.9; /XA 4+ v K+ TR T kU — AR ES4E,

F) IRV REZREH L,

HRV OHIE

ITET 2 MERRIZISIT DEVED HRV 2 JII7E 4% 72 912 Polar®RS800CX (POLAR, Finland)
W ATEN T 2 MET# 5ok S 727 — # 1% Kubios HRV software ver. 2.0 (The Biosignal
Analysis and Medical Imaging Group at the Department of Physics, University of Kuopio, Kuopio,

Finland)Z AV T AN T DT 24TV AR o M OMEJAE Ik &2 T L7,

B T

7 T D AR EE ) A SR 5 72 012, #5132 L [AAEIC. NEO-Five Factor Inventory

(NEO-FFI) g AH % HWT=,
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3) HeaTfEAT

MY 7 MIkEEEY 7 R =7 Statcel3 (85 3 hiR, 2011, A —= A= AHIIR, W) & A
7o ATEI T A FETRIZIIT 2 RE UMW EDRF 2V F > — VIR %t 4 % 72 12 Paired
ttest 1T o7, F7o, EREE L MRBECEBIT D RECEWEDRY 2 LT — VIR DZE
Lz g 572012, Welch’s t-test 2 V7o, & BIZ, AT OV EDO L, HF
S OY LFHF % bl 2 7212, Paired ttest #1707z, RIZ, AW EOMEIEM A 27 &
fAVEED HRV 7 — % & O BIENE % 5Ffi 3% 7281 Spearman’s correlation coefficient by rank
test Z MV, FAWVEOHRIEM M A 27 & HRV OZ L& & OBIMREZ I ST 57291
Mann-Whitney’s U test Z H\ 7z, SEEREE L O HREEIC 351T D8\ 320D HRV D2 L &% ik
T 5 720IZ, Paired t-test 21T o7z,

7k, AERIIHAM KT EREY M E B S OKGE UK 75 120806) MUY, BRI KT

b b7 b B RITOIEIC BT 2 B AR B R DK 2% T TV D UkadE 5 045),
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I KR

FEREED 1 MO\ L ROXT OF — 2%, B 72 fBEIZ L0 X TOREHET )
BERSN S, FEBREEIT 14 4, BRI 9T —Z 2 Az,

R F Y = AEIZRB W T T v A [HiRAEIL6.04% TH Y . 7~ & A NERAIE 1.95%

ThoT,

1) RORFaF ) — ViR

KREFED 3 BHDRD, 1TE)T X MATEIIFATEN T X MRICHEIR Ligdno7o7osh, EBREE
14 > F)v, SHBEE6 Yo TV DR o T I Z AT I VT,

EBRFECRBWN T, R aVF Y —VREITATE T A MRIZITEN T X FANCHTHEIZ
HAN L7z (Paired t-test: T=2.32, P <0.05, 3 2), xfHREEICISIT 2 RORF = /LF Y — LIRS
X, ATENT A FATRICB W THEZRZCIEA B Ve h - 7= (Paired t-test; T = 0.25, P = 0.81, #
2), EEREER OSIIRBEC BT 21787 A b OEEBA AT 572010, JRF2NVTF Y — VRE
DEEZ I LTz, RORTa/VF Y —/VREOZEEIL, WSO CTHEZEITA
57 o T2 (Welch’s t-test; T=2.08, P =0.052, % 3), L2>L., FEBREECEHE W TRIBEEC A

TELEDBREWEM DD - 72,

#2 (TEIT A FETZICBIT A RORETaLF Y — LR (Mean + SD)

X
Pre Post P{E
JLFI—IVRE
(ng/mg creatinine)
EEREE(N=14) 150.82 + 67.05 185.19 + 83.91 < 0.05
xtHEE (N = 6) 119.11 + 57.80 116.65 * 53.05 0.810
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3 ATEIT R MEIRIZRIT D RORF a2 vF > —VREZ & (Mean £ SD)

X
EERE poTiE
(N = 14) (N =6) P&

LFU—IVRERILE

. 34.37 £ 55.33 -2.46 + 23.82 0.052
(ng/mg creatinine)

2) FAWEDRF 3 )VF ) — LR

FEBRAE K O FREEIC IV T Bl W ED R 2V F ) — VIREEI, 1TEIT A MRIZIZEB
THEBEREAITA B2 - 7= (Paired t-test, FEERAE: T=0.09, P=0.93; xIH#: T=174,P=
0.12, % 4), Fiz, EBREE, BHCR T 21787 X b ORBLZFMT 572012, Rzl
FY = VREOEEZ KR LT, VW EORFT 2T — VREOEEICITA R

LA BV x> 7= (Welch’s t-test; T = 1.36, P = 0.19,  5),

F4 ATET A FETRICBT AW EORY 2 LT — LiEE (Mean + SD)

AL E
Pre Post P&

LFIU—IVRE
(ng/mg creatinine)

EERBE(N=14) 280.83 £ 91.53 278.69 = 79.96 0.933
XTHEEE(N=9) 256.36 = 162.70 196.46 + 92.87 0.120

#5 1TEIT A MRIZICBIT AW EDRF a/F ) — LiEEEE (Mean +SD)

FE
EERE poTiE
(N = 14) (N=9) P&

LFV—IVRERILE

. -2.14 + 93.37 -59.90 + 103.34 0.179
(ng/mg creatinine)
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3) FVEDO L OV A BT

FEBRBE M O RBEO T 7 C, RUiERT% (R, R2) ICHBT 2 FEIL AU =R A B, Wik

IZRBWT, R1 &G LT R2 THEIWZODHEDN A L= (Paired t-test, SEBRAE: T=4.12, P <

0.001; *fFEAE: T=4.82,P<0.01, X4),

(bpm)
90 -

80 A

3 OR1
3|
i 70 - BR2

X 4

60 -

50 .
REREE xf HREE

EEREE, XTHREEICBITA RLR2 TD
SEE R D&V (Mean £ SD)

Paired t-test: 7575 P <0.01

EEREEK OSIREEDO T 7 T R1.R2 IZEBIT 5 HE ICH BRI B/ - 7= (Paired t-test,

EERFE: T=-0.61, P=0.55; x/MRIE: T=-031,P=0.76, X 5), £7-. LFHF B\ T%, &£

BREE. STHREEDOM )7 CHBEREIZA B - 7= (Paired t-test, EBREE: T=0.59, P = 0.56;

XHRRE: T=0.17,P=0.86, [X16),

(n.u)
80 -

60 -

OR1
T 40 - @ER2

LF/HF

20 -

RERFE puiichicd
5 FEEREE XTREBEICBITARL-R2 TO 6

HF @&\ (Mean + SD) 88

OR1
y BR2

REREE pafiichic
EEREE, XTREEICEBITH R R2 TD
LF/HF ®3&\™ (Mean + SD)



4) fAWEOMRIEM A A 27 & AT ORIEM & oM

FRWEOMBYEMEN A 27 & HRV & OB T T2 72 D12, FEBRRE & Skt B ol
IZBW T, HF £{k& (AHF) & LF/HF Z{b& (ALF/HF) Z#&H L7 (Hanss &, 2007),
4 [EENFEOMRIEMH A 27 & AHF & OB, #hREH R 2 =27 & ALF/HF @ Bk
R LTS, EREHCEW T, SV EOMBYEMN X 27 & AHF I3A B2 EOMEEZ R
L (Spearman’s correlation coefficient by rank test: rs = 0.80, Z = 2.90, P < 0.01, X 4 (A)). fa &
DHFRSEME R A =27 & ALF/HF 138 E 72 A DOFABI % 7~ L7z (Spearman’s correlation coefficient
by rank test: rs = -0.85, Z = 3.07, P < 0.01, ¥/ 4 (C)), *IMEFETIL. AV EDOMRIEMI A =7
& AHF, ALF/HF ORIZA B 72 BEE 34 537203 7= (Spearman’s correlation coefficient by
rank test, AHF: rs = 0.39, Z = 1.12, P = 0.26, X 4 (B); ALF/HF: rs =0.04, Z=0.12, P =0.91, [X 4
©) -

BV EOMRIEM A 27 L 2N ETHORIEEB & O XY FEMRBIR AT 5 7201
R2 1231 2 DAL ENENT DFERIZIE SN T, W FEE ROT—F 2 i LT, R2 BT
% BIAEARRE (HF) OIEMED RL X0 B8N L2\ E & RDOXT % HFl 7 v—7 & L,
WIZ, R2IZEIT 2 B BARREOIEMEN RL K0 Hib Lz i3 & RD~XT % HFD 7' /L—
T L, EREHCBWT, THOFWEE RONXT N HFI Zv—F 120 E N, EODT
FHLOAT D8 HFD 7V — 2 S Tz, SIRBEIC IV TR 6 MBI T2 & RODT 2% HF
TN—TI S, 550 O 35023 HFD 7 v — IS T,

FEREEICB W T, filWEOHRIEMER A2 2 71X HFD ZL—7 X 0 & HFl Z v—7 D58

y

AEICEVMEZ R L7z (Mann-Whitney’s U test: U = 4.50, P < 0.05, XI5 ), xfREEIZBWVT,
O T OMFRAEE ) A 22 TIZZE XA S 372 ho 7= (Mann-Whitney’s U test: U = 11.0, P = 0.60),
F72. EBRBEICEBIT S HFI Zv—7 HFD Z /b —7 DO RO R 3 /LVF ) — LR & b L
ThHDBHE, AEEIRZNEDOD, HFD Zv—7DJ5 ) HFl 7 )L—7 DO RITHRTEDZE(L

ERRED -7 (Welch’s t-test; T =-2.05, P = 0.067, % 6), XMREEICBWT, HFl 71—
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SN ROI B, 4 EHORRF T NVE/DZ LN TE, HFD Z v —7IChE ST
RTHE 2 HOBTHoTled, F U TAEDORRIC L VREHET 21T 5 Z &N TE R
Too Fiz. FEBREE, XREEICEIT D HFI 7 v—7 HFD Z v —7 O\ EDRF 2T
— VIR IS IR 2 B A4 DIV hr o 7o (Welch’s t-test, SEBRTE, T=0.63, P = 0.54; %}

MERE T=074,P=050, 7).

(A) (B)
40 - 40 -
30 - * 30 - L 4
20 - *® 20 -
10 - * . 10 | o *o°
% 0 T |‘ “‘l T T 1 é O T T T é| T T 1
S -10 - *0 o < -10 - M 4
204 -20 |
-30 - A -30 |
-40 - -40 | .
50 - 50 A
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
HIEER AT FHREER AT
© (D)
3 3 -
.
2 - 2 -
¢ IS
"I : ] .
E 0 T ‘l ” T T T 1 E 0 T T T ;l T T 1
- * | *
< L 4 4 * g L 2
-1 1 *0 -1 * ¢
S
2 2 - .
-3 -3 4
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
AREERRT7 AHBEERRTT

4 R FEOMRIEEA A =27 & AHF « ALF/HF & o B

(A): FEBREEICE 1T DARIEME A =27 & AHF & OBk
(B): *HHEFEIC IS 1T D ARIERE R A =277 & AHF & o BEf:
(C): FEBRHEIZIR T D MREME M X =27 & ALF/HF & OBk
(D): AIHEICI T D ARIEMA A =27 & ALF/HF & O BEM:
Spearman’s correlation coefficient by rank test
(A):rs=0.80,P<0.01 (B):rs=0.39,P=0.26
(C):rs=-0.85,P<0.01 (D):rs=0.04,P=0.91
90



N
o

w
o

N U NI SRR
5 S

11
J 1 T
_ i

HFI I HFD I

5 HFI-HFD 7 /L — 728 A #EE/E A A =2 7 OEFED
Mann-Whitney’s U test: P < 0.05

#6 HFI-HFD Z L —128BF A{TE7 A Fi#&O RO RF 2 )vF ) — LRl &

(Mean + SD)
X
R JLFJ—IVEEEILE
— [E]
=7 (ng/mg creatinine) P18
HFl (N=7) 7.19 = 36.67
EERE 0.067
HFD (N=7) 61.54 £ 59.71
K7 HFI-HFD 7 v —7 281 21787 A MRIEDEWEOR P 2L F > — VR &
(Mean + SD)
fALnE
R JLFJ—ILEEELLE
— [E]
gn—7 (ng/mg creatinine) PiE
HFI (N=7) 13.97 £ 81.80
SREREF 0.541
HFD (N=7) -18.25 + 107.66
HFI  (N=6) -34.74 + 70.48
pufiichicd 0.501
HFD (N=3) -91.36 + 139.56
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5

B

=

%4

RORP T — VR

FEREEIZRB W T, 1TEIT A FEMRICRORT 2V F Y — VRENFEICHEM L, L

KRBV TIRDRF 2V F Y — )VIREICITENT A MR THEZEILA DIV
STz, Flo. RORP AT Y — VIR OEACEITEREE & B CTHEREII R > T
HDOD, EFRECIBNTEY REWELEZ R LTz, BIICK LTI L2 0REN 5 2 5
B, ENE A RV AL UTRIMEEN R L, SR T~ mEESND & KR TE
2B B BUE R VE AR VE IS WS NG, TORIVE DR Ch D T
R & B BB RIS VE DU Sd, BRI T d 2 BIB RN D VT Y — L i
HEnd, 2£0., aAF Y — A REISNBRIEICST 2 EROSOIEE L 25, AT
V= VREEOEINIL, A R LA LV OIS TRE 5 L Fhit T % (Beerda b,
1996; Clark &, 1997), L2 L., —F TaiF >V — LigE ORI RAOTEEhE O N % K
B9 % (Gawel 5, 1979), AMFZEICEBNT, ERFORITa~v Fala=r—Tara®
L7722 Lk, REEOR & L CHRINEER BN L ko eBIX B2 D, £D
7o, FEBRFIZ BT 2 RORP 2 /v F Y — /WREITHIME M 27~ L7z SHERI S D, E72,
KRBECIBWT, fTEH T X R B HRORT aNF Y — VBB RE DN D
Niholz L VI FERKO, EBREECH S TEEN NS Do bW RN L, a~v
Fala=r—a DANOITEIT A FOFIEIX, RIZES>TA ML RAEZH5 2GRN T

IR oo LIRS D,

PRFRAEE A A =2 77 & D e

FR O EOAPRIEHA A 2 71X B & O KR & ORI O T B AR & B L T
HZENELMNE 5T, RLICZEIT A HF, LFHF 121, fAVWEE OMBIEEm A2 T & 0

BEEMEIL A BV Do Te A ARUE/E 2 207 OO R FEIR, ARRERE T 2 =27 DR
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FWFE LT, av o Faia=r—ra 250787 2 MIZE W HF KRN
LFHF ZoR L7z, —MA9IS, HRV (TREMIEY A~ L X (Taelman &, 2009) CfEf#IIA L
(Dishman ©, 2000), H&AENEIZHITHA M LA (Lucini &, 2002) | WEEZF, A
LRI FIZEB W T, HF R O3 L 0 (Garde 5, 2002; Wahlstrom &, 2002; Hjortskov
5,2004) . LF/HF 23 EH IR & Bl U CRVWMEZ 779 (Roeser B, 2012), F7-. HF A5y 1ZE
EEARRRTE M 2 R LTV D72, U T w7 ZREETFICBWTIEL HF 28 E5H9 2% (Roeser
5, 2012), Za6DOWEROCARMFRERNS, a~vr FaIa=F— g IREGR
A2 2T DWW ED B EFRREMEICRS LT, RWEEL 525 2 RIS,
—MRBGIT . ARIERE R A 27 D@V NTEBRER R EZ 2TV A BICR Y . Bo0RY
IR pa sy b — L TEF MALYD A RV A~OLNTFETHY (Fif5, 1999)
FEFREY A b L 22k LT & b E DT % (Schneider, 2004), F 7z, FEFEMEM 2 =27
DIRN AN &R LT, BUPAE LA, 280 . INERD X 9 X H T 1 7 70i8Bik 2 9~ S A a2
bHD, IDIT, MREEM AT OFmOAE, K0ESEOF BRELEY, DELE
D, BEYTDZENEW (FMPb, 1999), W AEMREMEIL B HAEEICBIT 5%
(Brosschot ©,2007) %Y (Horsten ©,1999) L BHE L TV | #FRIEM AR 27 DEW
NI MRAEME A A 2 7 DR A L AT, mWRREREEE 2R 2 L bl S Tw
% (Zverev & Mipando, 1999), Kingwell & (2001) %, #ED & kL AEA:F Tl ROFLE
WCEDIREF/DL ZLIFXTE RN ERE L TWDHD, FREER A 27 O @OV EE
ZDOATT ORNWENEE LT, XY ROFECE TR EEL LN TE S L
HShD, £7-. Motooka b (2006) |3, il IZIWV TRV RWEFE LR LT, K & fif
BT DEE LTI LR, RIS R A BITEE LT 5 2 L 25 Lz, 612
WEOMIETIE, KEFRIZRBEE LR &b, RBHFETDIZLICE>TADA ML R
EERREE D Z LR ST S (Allen 5, 2002; Polheber & Matchock, 2013) , AHFZEIC

B DRREETIL, (TADLOHEERE D R2 IZBIF5 HF 28 RL L0 S EIIN L7228, HhREME
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A2 27 & ORI DR h o7z, HF IEB IR T L, EE% ORI 5
EEDBR TS, EENEOEWVIC KD R21ZEIT 5 HF OELR H - - AR B 2 6
N5, £ Z T, Polar®RSB00CX (T HENHIICIRAFE S AL D EE 1 ) —F — & & Al HFI,
HFD MDORIC K 21HE I 0 ) =Dk ZIT- 1o 2AH, AEBRERALN -T2, O
£V, Rk DO HF OZ(bIT, BEEHEOBEWNIL Db TIE R, RéDavr Rala
=y ali b0 ThLH I ENRBEIN, ULEXY | ARREMH R 27 O &R
B D EIZBMREOTEE I SO R EDa~v Ly Fala=r—va ik TH &

fZShiz RIS,

HFI & HFD @ thiig

1TENT 2 NEFRTZICBIT A RORF a/LF Y — )LEEEIZHOWT, EBREEO HFD 71—

IHHEENTZROGTNHF Z—F I ENT-RED bB(LENRRE WD LR ENT-,
F o HFl 70— S T O B S ORIEHR A 2 7 2R3 2 E LM -

oo VRTORIZEIZIV T, EWHRIE/ER 2 2 7 Ofi i3, 50 RE LD %< Ok
ZEI L, AP VARMETIZBOTEWHEE THE ORI THLHAICH D Z & 2H
HEN TS (Kotrschal &, 2009; Wedl ©,2010), 512, ARREELL 2 TY fil>7-
DT ETROMBPANT Y =N EREMEIT LI ENRTEDLIENRENTND
(Hennessy ©, 1998; Odendaal & Meintjes, 2003), 2% V| HFl IZB W Ta~v>r Kalao =/
—YarEfToILICR Y HIRRIEBIENEINT 2 0 LR, SWEND O S

ML, ZOfERE LT, RPVF Y —/WREDO LA S aTRetEd & 5,

AWFFRICIBNT, TEIT A M LD ROA RV AL~V ZFHET 2 72D RO R P 21
FS— VBEERRAIE LT, L L, R/ F ) — VBRI TEREA N L AE KT A7

TET A S USAOMOER IR 2 F Y — VR E DI B e 5 A -/ B A5
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ND, FEREEL MRBEOMEICIS WV TRISZMETTEML TWD 2D, TOREIIWAEL b
EobipNeBEZ LN, REDOBED Y ORI T TRV EO L RO HRV % JIlES
5T LaZAME LT, REGMWETHIETLEHRHZEZ LD, ZOREBRIZE -
TA MLV RZEZ =0 LR,

MIFEMEM A 7 N@ENZ EICE D, BEARICETHR ML AEZZFTVWE S b
TH Y (Gunthert &, 1999; Mroczek & Almeida, 2004) . FEK7HEFEREIZ SRR b dH
D LEHESN TS (Suls & Bunde, 2005), ABFZERTRIE, ST RRCHRREM A 2 =27
DEWEINE) I2EoT, RéDavr Falia=br—rva i, #TH 05 no7
72751 (Odendaal & Meintjes, 2003; Motooka ©, 2006; Handlin &, 2011) ® 1> Téh 5 =
EERRLTND, MRIEMIA 2T OEWEINEIZBW T, DT 10 502~y RaeHn
TEREDRRZT DT LT BIRBEMRENE T2 Z AR ncZenb, Ha DA
EOHTREDAVY L Faia=r—var&79 2 LT, AVEORFEICRWEREEL S

2% LIREE NI,
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ABFFRIC LD . @VERIEME ] A 27 &R U7l EORIZEA IR TR A & OfE K
tavwr Fala=r—ya )2 TCHEMNML, Zoa~vry Fala=br— 3 0%
RIZFHLTA RV RAZEGZRWZ ERRALNC STz, a~v 2 Fala=r—arDk
9 TR REMRA 22 K L DAL, MRIEMER A 27 OFWEWEICE > TEETHY, ZD X
DA L > THHEAIEICBIT DA VALV EBD SEDH 2 LIRS 2 LR

=iz,
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=i

REBE

B

H 3
AWFZETIT, ROBBEATEN L | BV EOVERRNE 2 5 Lofi F BT & OBIEE 2 B & 7>
2952 &, FEWCEOMBEMA & K & DD VI 2R R AN 1k E BT
ZLEmHAME LTT v — FAERORTIER 2T o1,
ANDLE DEEFRIZHK T 2 ROZIFUTHOWT, Ba RFENRRENTEY . REFETFT D
2 & D ERE~DZh R (Friedmann ©, 1980; Serpell, 1991; Siegel, 1993) <>, K & Ofiiia
WEDAFRIC & D A b L AN R (Odendaal & Meintjes, 2003; Barker &, 2005; Motooka &,
2006; Barker ©, 2010; Handlin ©,2011), & 512, A VAL TFIZET 5 KOMFEIC L D A
L 2 esh 5 (Allen &, 1991; Kingwell ©, 2001; Allen &, 2002; Polheber & Matchock, 2013)
PHRESNTND, ZOXD RADLE DB T 5 ROMRICONTORENRL 7
£ 2 =0T, ROMBATENCHDE W E S D722 <72y, Blackwell 5 (2008) O#EIZ L
T, BERZRBBITE 2 Ff > T D RIZEERD 98% % 5D, VWA ST S OITH)
ZMETHD LKL TV DEIAIE 76% % HO TR Y . ROMBEITENIMWEIC L > TKE
IR & 7> TV D, ROMBATEIOERINFIZOWTHA PR R ENTWD 3, €
DFERAFD—>& L TEWEITER T2 ERE P EET 5N TR Y | Sl EOMERICREEE,
PEREREVE, RANOBEORE L ROTHICEELRETT ZLAHALNIR->TVD
(O’Farrell, 1997; Kotrschal &, 2009; Hsu & Sun, 2010; Kis %, 2012; Hoffman &, 2013), ¥ 7-.
ROBEMIHEL G52 5B REZRMTZ 2B E LTT S I2BITIFRIZB VT iy
FOMREIEM ) & ROBEEMIZBAENED S 5 2 LAV Shiz (374, 2010),
ANDOPERFET, A E TIOBR S, BT EORE RZBEPHDREER 220 R Y 221k,
LaWEEbnTngd (Ffhn, 1999), ROMBITEIOER, S>FVHWEIZE > TRD
BN T 4 72D Lo TUE D ERE UTHRERIERZRT oG, T Ok
A2 SED Z L IEEARTRTH DD, TNOLDH A TDONITHE LI REDHEL

HalHTBENS L, L, SONEOHEREFEICER L, 20X 5 NI ERIZE
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> TRWRWI 7R AR TR OV TRET L 72iFZE T 720,

Z T, B 1 ETIE, ROWRZHBE, BebrroE, PhtBEOMBICEREZ YL T, £
NENOREE | W EOMERFEZ B ORERES & OBEMELZH OGN T2 L%
& LTT v r— MlELZ I LTz, £, FRFC, &5 RO RFEERRIE B & OME 2R
HEICoOWTbHEAL, 2 BT, REOZFHEHICEIT B8V EOMRAEME R O %
ALNCT B0, avr Fala=r—ray, i BREZET, BEARICET

DA N R LTATEI T A b2 EE L, Sl 3 L RO L A2 7l L 72,

B 1 EOT = MHEICEY ., LFTONERH LN E o7, BUEOERTE RO RFHE
FEHE L THROZBFT NPT RERMEGFE] THY 159%% 5, kT TA
7B A4 X)) EWHERBENETN 143% % HDTc, Fio, FEEEIRERIZOWTIE,

(R7=H) T—A®RI] 23%< 23.9%., 238%% D, IRWNT HERL TV 2% 21.8%
Lipol,

H & OFERICOWTHBITEINH 5 LB LIV FRIZBEROK 37% Th o7z, RO
BR 2 BHEE, HUBREORIE, PEMBIEDREICOWT, T — hoRZ#ERE S L1
TAEL, RABERA 27 BEBRRBEA 27 JRltfEA a7 & L, ZREhORXaTIl%
Brb 2 5BROMMEIT o7, ZORER, RABERA A TICEEL G2 5HERE LT,
EARBIER Tk, RFE, AFREORE, AFENZET bive, FEREMER T
FESHIT. BIROFE, EEREORDL, BFERFORDL, KEMERSIT, Fr&REH,
M5, Bobkm gk, BOREE, BUREH, b b OB HETIE, FERER,. FIEHERNK.
BE BN FT b, iz, BV EBEE T, PSR 5 KX T L& LAPS 22
THRET N, WIS, BBREA a7 B2 52 28K & LT, EARBEKF Tl
REENZET DT, FEREREK T Clx, B FERFORDIL, FFERFH, Bk o e,

BB, SN ST bivle, £72, SV ERER T, sREMR ST ST,
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BT, HRERIEZ a 712 5 2 52BN & LT, EARBIER 7 T, RFE, MhlA 2
Fhhiz, SEREMERFTIT. BIROAE, b odRt, BEREHERET b,
fil N ERRER 7T, MRRAEME . B, BEEME. CCAS A= 7| LAPS R a7 MREIT 6
iz,

H 2 BICBWTEM LIATE T A FORSR, W EOMRIEM R R =27 & il FEO1THE)
7 A MARICE T 5 HF Z2ERICAERIEOMBNH Y | LFHF 21L& & ORICAELRAD
RN B D Z LB N E o7, S HIT, BWVEDOHRIEM A a7 NEmunix e, K&
DavryRFala=r—yarORIC, BIREMREPEML LT, £/, RORFaLF
Y VIR EIE, ERREE & RREE ORI T AT < L RHRBRIC B W T ERAT#IZB VD
THETHBNRNoT-, FNEDRP I LF Y — LT, T817 2 FERICB W TE

BRFE, XIREEOMBE CTARLREZIAD N D> T,

RNORBEATE), FARBEA 27 LERk* 28R & o BEE

FBERICHEEITEN 03 2 L VA LTl BT RIKROK) 37% % D7 iy, IRASHE A 27
BOBRE AR 27 | JEERIREA a7 BEnIic b b b9, BBITEI 278 7220 L [AE L 7oA
WEH L, FANVEOREFRE ORI ¥ v TR H D 2 L VRER STz, Blackwell & (2008)
DOFIERERIZBN TS, BERREITENIIRED 8% TRON-7ZICHEb LT, 0
HCHWVERS D ZIOOITEIZ MBI LK TV DEIEIE 76% TH Y . ZOEIGITIEE
W AFRIZBNTHREBROEM NS5 Z LRI SN, ZOF v v 7L, fnE
DROBFEITIN KX T 2RO ENORNTH D EE X DI, fthHE & ORICHLEEZ TR
(K & 732 2 WTREPEAS R STz,

BIE D RO RFEERILH K ORI H OFE RS, RIZAROV A A2 \EER L,
— AR TREEER 2 LI W ERSSAFET D LRH LN E Rode, VTR

PEDBEC, FRE Z VG Dk e TRetEe, HHE DT A 7 A Z A VTl L TW L ERT
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HDHNEIMOZREEZETIZ, B LG D REERE N LIRS, I=F =
T By I AT RRFUT LS KL, DREICBWTARRKETH Y %< Ok
WETF SN TS (KC,2013), £D—F T, BRI LRI BN, FWEICHT 5
KO, RISH T DHEMEOT N TUTB N T, MORFEL L THWAa T 2R LTE
V. RE SR 2R, RIS 28IV THRERICEWA 27 2" 4 RFET
»7% (Duffy ©,2008), F7-. KRAFFEICBNTH, oo RKFE & el LT, EFE 3 RFEILEL
WRABERA AT R L Enb, TR R RHEEEF L TV DHEWEICBNT, KR
EVO REICIEE L TW AW EITZAFEL TV D AREN R I, LL, 20
KO RFEREZ o 72 ECERB AT 2V EIZ I —HTh 5 LHEHI S, kD
MEITEI OB, ZOBROBEIEL WO MBEICER LD TIERWNEEZEZ b D,
IRABER 27 BBEMER a7, JERIER 27 OF X TORa 7ok L THEr 5
ZDERE LT, BB, fFEREREEA . WV EREEFOh TE LR~
RS E T, BREA a7IC L TREE2 52 28R E LTSN DX
Bk o MBI TEh O fERIN - & ST D RoMER] (Hart & Hart, 1985; Wright &
Nesselrote, 1987) . AT5E (McMillan &, 2013) . AFRFO4F i (Pierantoni &, 2011) %% —
HEATEY, TN L, Z< O ERERER NS £z, 2 O R B
FIE, FVWENR L b — AT L ENAETHLIENENEEZEXONDL, TOHFTYH

Frio, BRI TOMER 2 7T\ e ETIR7 L LTt sh iz, BobEE &R

ﬁ

BUTENOFEHIZIEL, ADHERALND &) HiE (Kobelt 5,2003) 2266, MEEICER
L2 RE ST NS HAITESHE TH L L B2 bND, Fo, RABEZX AT
BBIEN L 0D Z LI X VNI 2720, 280 H OfE Z BT 2B D L 5 e fali
PR D Z LICEETRETH D, FNEOMEREFEOF T, RXBER 2T | BAME
Za7 PRMEA a7 OFT X TCICEE L 52 28K & LT, a2 S, 2

D RIT SATHIEIC BT D ROBEEMEICH L 5 2 5 HA & L TEW EOMREM A 23
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it En 7=/ (74,2010) LREECTH -, Flo, MREMMA 2T & FEA 2T
& DRITIEDHEN A LTz, T 6DORRIE, 2 DDAREMZ /R L TWD, 120, v
FOMRIEM R ORREENS RICHEL KT L, ERICRARETEIZ R L TRBY ., ZORR
LLTENENDOBBEA T NEL RO TH D, b9 1 DIE, ElWVFEOFRREM
ORI LY, ROITEDIE KM S 4L, EEOROITELL LICHEX 27 @< 2o
TWAHHEEETH D, FVEAHICHA L TH 5 H 7 v — M&EZ AW AN T,
MRIEER A 27 OFWEINELE ROXTNRZIDOELLIZBT 50N EHLNITLHI L
IXT&ERDoT, LL, 2 200FREMED EL HIZB W TS, filW\EOMREG R A =277 23
MW EIZkY, REA a7 O ERLROITEI O KGN & W o 72 R E DRERICR AT T 4
TREEERIELTNDZLIFHLNTH D, EWEDEWARIEMA) A 227 & ROITH)
S ORA MR = LT — /R EEICIIEENME R & D & ST (Kotrschal &, 2009;
Schéberl ©,2012), £7z, REHHG DY = v LY R—FTHDH LMIE-TEHBY, Rick
STHHHANEENOHL Y =% VP R—FThDHEESTHLHEAICHY, ROBHE
HEWEDOZTEHE VRN L D & L2gn/e L (Kotrschal &, 2009) . FRERAEMH TR A =27 0D
BWEWE S RE DRI, BEWIKFELE O £ 9 REMRMENIFAE L TV 5 FIREMEDN H D,
DT, BOVHREBM R 2 7 2R 0T & RIE, o e Ro~T &g LT,
K0 BUERBGRERFO LV O A (Wedl 5,2010) HY ., ZOX I lENL L, REf

WEDBFRIEIC W T, W EOMRIEM M S EE R B EI ZH > THD ZEN I PN R D,

fVFEOMBIEER o~y Fala=r— g

FR N E OMRRIEHE ) A 2 7L, il E K & DA ORI B3 AR EME & B L T
HIZEDHLMNE o, — IS, HRV TSI A LA (Taelman 5, 2009) <ofE &MY
A kLA (Dishman ©, 2000), HAEIRIZE TS A LA (Lucini 5, 2002) (2 X B 8%

ZUF. AR VAR TIZEBWT, HF ) oA L0 (Garde >, 2002; Wahlstrom &, 2002;
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Hjortskov ©, 2004) . LF/HF 23@ % s & bbig L CRV ME % 7~ 3 (Roeser 5, 2012) & ST
W5, F7Z, HF BRIFEIEMREOTEEZ KL TS 7, U T v 7 ZIRETFICENT
EFAT2% (Roeser 5,2012) & EHITV D, FRIEMMA A 27 O@EWEIWEIZIBWT, il
BREORM /R a~y Fala=r—varafro 7, BB OEM % Ku LT
WHHF SN ER L, oF0, fFEREDavry Fala=r—a 2k, VI
I AR EFDH ZENTE L, MRYEMM 2 a7 Omn AL, DELZY, BEYETRY
THIENRLZNESOLNTWVDEN (P56, 1999), REERED Lo 72l I3 m W AL
PRIEME & B L TH Y (Horsten &, 1999; Brosschot 5, 2007)  #H#ERSEME [ 2 =2 7 D Al

R A & Bl U Cia W AR RIS M 2 v 2 & (Zverev & Mipando, 1999) B & 272 -
TW5, bz, MREBM A =7 O AL, HEAEFICBT DA ML 222040
Z & (Gunthert &, 1999; Mroczek & Almeida, 2004) 7>5 . H & B AR ME AL 70k fE
ThHhDHIEWEBEZDND, 1BV EARENL T b D RAEIL, DRI E R OREIZ 72
WHZEHHY (Charkoudian & Rabbitts, 2009), MFIEMA 27 OEWAIZBWT, £
DIFEAPRRIEME A NHI L. BISEAMRIEE 2 SO0 Z LITHEETH L LB bLD, WF
RéDfEMNca~y Fala=r—a  &2179 2 & T, BRI REE LT 2 2 &
PIRENTZZ LD, £D X9 R ZRIC L > T, HEAEFICZBIT DA PLA LA
NEWDEED ZEICEND ZEPRRENT, FAEREOMAGWVIZE DA b LR
#Zhi (Odendaal & Meintjes, 2003; Handlin &, 2011) <0, K& ORI X D N ORI EAFHFED
EMEAL (Motooka 5, 2009) 23y STV DAY, ANFZEIC LV . #EEMN 2 27 D@
fAVWEIZE ST, fABFREDa~v Y REAWEREBH /Rl 2=r—varb, T0L)

RARBRZRDO—>THDH I LRI NI,

R 22 R & DAL = o HET VD EE

B2 BEOFERENS, MREMB A I T OFERWEWEICBWT, [ < ke %
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Gra~y RERWEEBNSRa 2a=7r—2a BNAERTHD Z ENREhi, 7k,
Motooka & (2006) DHFFEIZ LY REDBHEIT O Z LT, NDRIZEARENTEEL S
HZENMBLNTND, X512, Nagasawa & (2009) OHFFEIZ LV | FWVEITKT D RO
FEMHIZE D FOVEORRPA R b REREINT 2 2 LR ENTZ, T D ORER
b, 20 3 EREGULRIT v 7T LOERERRTZ, DF0 ., MERICK LT, e
RED 2O~ FE& 1 HIZ 5 BT OFEM L, RVHERICHES 72 H a3z 52 %

[(EARa~v L Fhb—=07) REDOERDOESZITV, BURRHIZ 5 n DO RAEE 2 G0
HadTH THUR ), BONERROAFEZIFO, RBEWEICER Lche, a5 2, £
NE1R0REIEETS (TAar427 hhb—=27 O3BERL2ELR{[ T T L%
R LTz, ZORMT 07T L, FEEITHBIEB A 27 O@mnEEnE L RONT 4 i
W1y ABFEmL T B o7& 2A 4MAETOREFANEIZIBWTRP VT — LR
WAL, T _RTORBNWED HF IEEREINT 5 2 L8 nholz, BLEED | TERa~r
Rhb—=27) T, (742027 b hb—=027) © 3 BREZDRIR T w77
DTMRIEME A 27 OFE W W EICE > THATH 5 Z L RE ST,

AARNZT AV NE LT, #REMAA 27 RAE0nE 50TV 5  (Matsumoto,
2006), NEO-PI-R (NEO-PI-R D% #fihR7Y NEO-FFI Th %) Z My, 51 mEA x5 & LTE
DOVERSFEIE D FHA 2 0 L 7=, McCrae & Terracciano (2005) O Ci, A 50 M & 72
DI NTE THAT, HRNLB0.7 827l £O/AIET AU I AD 48.1 5
EH L TRV MEZ 7R L72, NEO-FRIIZIS 1T 2t iE IR A =0 7 D5 i I 0 487 5 48
KTV 28 UL EITHREMER 2 2 7 3mn Eafli s s (T, 1999), AdH& Iz
T, REEHFOFTHIRIEGN R 27 28 fll EA R TEONEIETH SHFEEL T, £
7o, ROMBITENCH LT, a~v >y FED M —=V I NAHTHLZ EBRINTND
Z & (Clark & Boyer, 1993; Jagoe & Serpell, 1996; Bennett & Rohlf, 2007) "5, a3~ K=

Raoh—a VEERANEOLEOBEOR LT, RED LY BWAETEEZEL-DICE
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FHTHLEEZBILD,

BRIV EOMRIEBAIL, REFNFEDORBMRICE W TEERZHZH IR FTHDL Z &,
FLZOERIMAAT 4 ZTI#H< T ERHOLITR 572D, BED D @O A A RRE M &
ATHRIEMAI A T OFENWAICE > T, REDavr Faia=r—ra IAHTH
V. BEAEOTICEmH R REDa~vy Feflnlcala=r—va U afllhirie 2 &
T, DEOBELROZLICEND THA 5, AR TH NIRRT, MRIEG R 2 =2
T DENENED A b L ZADERICBWTHAEOENEDTHY . AN RDEYREH

PRMEERF —Bh LR D125 5,

KL DO—HIFLLFIZ AR LT,

Tateishi, K., Ohtani, N., Ohta, M.: Physiological effects of interactions between female dog owners

with neuroticism and their dogs.
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