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Abstract

According to the United Nations Environment Programme (UNEP),
approximately 1.05 billion tons of food were wasted globally in 2022, indicating that
food waste has become a major global issue. Food waste not only leads to resource
depletion and economic loss but also causes severe environmental impacts, posing
challenges to climate change mitigation and sustainable development. Therefore,
identifying effective message-communication strategies to enhance public attitudes and
behavioral intentions toward reducing food waste has become an urgent task.

This study aims to examine how different message-framing combinations
(gain/loss x altruistic/egoistic) influence university students’ attitudes, behavioral
intentions, and emotional responses toward food-waste reduction, and whether
emotions mediate these effects. The dependent variables include: (1) Attitudes,
categorized into altruistic attitudes (environmental and social dimensions) and egoistic
attitudes (economic and health dimensions); and (2) Behavioral intentions,
encompassing actual behaviors, behavioral change, and behavioral extension.
Additionally, the study employs the three affective dimensions of the Self-Assessment
Manikin (SAM)—vpleasure, arousal, and dominance—as mediating variables to
examine their roles in the process. The experiment utilized textual materials as message
stimuli and collected participants’ responses through questionnaires.

The results revealed that, in terms of message valence, loss-framed messages were
more effective than gain-framed ones in enhancing certain aspects of students’ planned
behaviors, suggesting that the positive or negative orientation of the message indeed
shapes participants’ responses. Regarding appeal type, altruistic framing was more
effective in promoting changes in altruistic attitudes. Among the four framing

iv
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combinations, the loss-altruistic frame most effectively increased altruistic attitude
scores, while the loss-egoistic frame most effectively enhanced students’ intentions
toward planned behaviors. However, no significant interaction was found between
message valence and appeal type, indicating that their combination did not yield
additive or offsetting effects.

In terms of emotional responses, message valence produced noticeable differences:
gain frames tended to elicit positive emotions, whereas loss frames evoked more
negative emotions. Gain frames also enhanced participants’ sense of emotional control
(dominance). Nevertheless, emotions only partially mediated the relationship between
message framing, attitudes, and behavioral intentions, as most indirect effects were not
statistically significant.

Overall, the findings suggest that message framing can influence university
students’ attitudes and behavioral intentions under certain conditions, although such
effects are not universally significant. Emotions play only a partial mediating role,
indicating their limited impact. This study contributes to theoretical understanding of
the interaction between message framing and emotions and offers practical insights for

designing more effective food-waste reduction campaigns.

Keywords: food waste, message framing, attitude, behavioral intention, emotional

responsces
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ARG T A i > TR sk (Girotto et al., 2015) o F|t 287 7 K F i 15 VBN

WA R A G ERLE R A LR RS R B AR 6P [

- " EBETREPE

A 422 x T 422 »x % (Framing effect) ) 5 Tversky # Kahneman (1981)
il Bl A PHERTASA R AES S (D) §ERIFOEK B

[AERES - 4’:%}%;}’;,%‘—,\/ ﬁglﬁ—,/\&"k"'ﬂzﬁfé‘ﬂ XETER ’T"f ?ﬁ%@%&*v (i@ﬁ

\\

FEHA)EFHE BB EF RTINS 0 FEF D g FSIEERED R
Mg o A4St P %% % 0 Tversky 2 Kahneman (1981) 2 T § 32
% | (Prospect Theory) T d1f2f » LT A P e {73 Fihit £ 205 ¥ h ' HF
EREFTAR o T ERRATHE (26 ), TP i §REEERF L
Mo { BT E ARG A i ERL T (F &), B A PR M

MRPER G LT 0 2 kR AR B F R A 2 RAE 0 IoB] - fFE o

W 2.1 % #2%3#® (Tversky & Kahneman > 1981)

Value

Losses Gains
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Levin & (1998) WL % 5 AR R 0[1e » #-5 87 b 85 3] ez 8 ok AEI 3

A B> ~ W AR 'kiEEIEZE (risky choice framing ) ~ {12422 (attribute
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FlF% ¢

= 4 I
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BSRED R AR AR T AR P BN RATIEE A A F A
2 B AP B R AL (citations ) o B A= A h A R (7 2 B TA L s % o W F 4T
ZRBEFEF RN S5 FAEERNE? AFIF R ok p 2k
TR Teh- BAEF R A0S AR IR AR - 75 frsEk o a PR

R LA RS PR 3B PR A

‘Jr%*

Gtk MERIAEETEI B A5 KLt o R4~ (Levinetal,
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@ Gallagher 2 Updegraff (2012 ) R ’,‘if;;fii’l_@iléjgk%é CERATIEREE e o
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SEREGFRGRE A FARAEEN SFAF AR AL T RIS EE
18 437 B2 (Khaliletal., 2022 ; Septianto etal., 2020 ; Wang et al., 2022 ; Warner

etal, 2015 ; Begho & Zhao, 2023 ) - 72 3 S % » A7 > A fA{2 % % it 7 e 422

=k

TRERSFLAZPE R X uRFEF AR SRR L S Y
s R T A2 2 2%k ¢ B0 £ 2% (Wangetal,2022) °

",fitg;,_ EAE A feE vk oy X f g &% g Lk~ 4 (message
appeals ) » & £330 % & 2. (messagefocus) ¢ 7 © f# &£ i #& (Zhengetal., 2023) ~
& & 2% (Wang et al., 2022 ; Prelez et al., 2023 ; Begho & Zhao, 2023 ) ~ i * &

A ¢ (Warneretal.,2015) ~ # i 22 5% (Cozzioetal., 2021 )~ #ig /22 7 (Khalil

etal.,2021) ¥ - izt 4= f P E AR o g B R R A R o 4o TR F
T4 o4& kB R (Wangetal,,2022) &8 TH F 34, o 7

A~ Ak g ) R * (Warneretal,2015) % ozﬂ;‘g—‘ﬁ?uéﬁﬂ FizZE agua * > X
AP IR €A e R A AR Tk > Ba PN L EEIRS GF &L

fe3 -

",ﬁfi w2tz o T4le 2 Tle )& §F Lanefig-Tqle A5, wda
Hp Ll F 4o A B B4 (Kareklasetal., 2014 ) i % & ) (Green & Peloza >

2014 ; Segevetal ,2015) ;T fl# A & | PI5a BTG A ~ 4 S JR B F
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4otk B * L (Kareklasetal., 2014 ; Segev etal., 2015 )~ 2 3k gl £ 2x ( Green & Peloza
2014) - PG ARTRENZ (e J a2 THe s AR EHFR: fl2

AEAALEE U RRENERP R FEL D THESIE o blie & & i
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L EERRIEER VIEE S T R R 3 R

SR B IS R % SR S AR B R ¥ -

l—b*grﬁg/};ﬁi‘ , *}E_,Z ?‘;{‘ﬁiljfd %—;IETJ‘TE\‘{’TJE‘ ?_?;IE’PB g‘}{"%/ﬁ l—’f”ﬂi@}i
R LAY A Rnk f A RS AERT §A2 4 o 4o Cozzio
= (2021) 2 F7g B R BT é‘—%%’iﬁ'%ﬁ%""‘ " 4+ e i (Plate waste ) | p¥

Flie 2 EA=dE G R4 F 20 fle 1 KA Bom i § f $0 F H 3 & (collectivism )
L

g\x'i

B © Green £ Peloza (2014 ) B3 B3 % Jﬁ o B ATRBLE 0 & HH e 3
TR DR ARE R RIS £ AP BRI 425 G % R s o Segev

£4(2015) (ERER LR R LR J 3 HHIN 2 e 2R g AL A - feh

woF R ERER LR B

THER, Ra- BAAEE ALY g R A& 4 > Schwartz - Bilsky
(1987) 35 (TH ERI- EIMA A, 5 TH N ERORERES 75
HUlggRepin p Sl EFEfeR 2o 2 ¢ TifpHe 2 0
Flge ;3 BT R BEREFTB AT PG Ba PP PERS (T

AeFIMETRLER ERFY R FOREERL YR E AL LG i
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TR ERS R ERLEEAAM LAY o U B AR ER
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RIES LR EEZah R R S R e
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-~

1A Bt 2 SRR 0 £ S LR R 4T

A LEET e A2 P LS EF HA B2 RF FL T -
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HRr3 §EpmPE 2y 7 # s R 5442 58 Dunlap & 4 (2000) 07 37
£

LELPRA R RS S0 i
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- ST RERT LS

PRIHARETIORFGFRE 2 TE 0 L (R UP -3 SRS TR
ARl E R SR P E B ER X &2 4 12 & R - Schachter 4+ Singer (1962)
Pl & s T - fd Aot 5 0 R Bt ek Ao AP A o d B
TET Mg A fEd T AR AT St BT R AR
AP E 0 fTA S et G N EF G B X e T aEsE -t & % & Ekman
(1992) #-A ggenit-ig» 5 = 8 & W E_2-% (happiness)~ &% (sadness)~ 2 §
(anger )~ #& < (disgust)~ & & (fear) ¥ #37 (surprise ) e Cowen = Keltner (2017 )
Rlie— Rl 27 A 3 > 4o % 2T (admiration ) ~ %] & ( confusion ) ~ &4

(awkwardness ) ~ # 4& (boredom )~ 4 # (calmness) & o H # ¥ L enfF B v 4

NS

EHELGAE BEAFEERFEBER FES LR REE

i3 R aA LT 2 Rofh FIEEEREALRF S R
SRR RS AR AR B AT P EREEIRD - RS
A% F B SR (Khaliletal.,, 2022) o {7354 FIP AR 241 % 20 L fEAE R Y > 1Y
FHEL FHRET VR AL P PRFLR DL D HAARRI IR HF

i Flfed % o » st 5 ¢ A EA g% E (Bagozzi et al., 1999 ; Yueh & Zheng,

ey

2019) - Bagozzi % % (1999) = 4p -5 § B0 § F dmnarifz ~ 7 5~ A1

VR REE e R 0 FIt S fR L

g e 74 A | 4125 2eehR 2 g > &
BN P Hnfs R AR T B 7 e
(=) B2 ek fFHF BT IEAFRR 22 2ok iy ihr 4o 23R4
g A il 4 2 B R e
(Z) R Fhe R P FEAIP BN S F st
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(Z) Moo afF FyesRaijy jﬁf’“f‘s@f/‘* e =
PMAEL S o T EER GBI K RN AR g .
() v LB RHARS 00 AR LR R RS P
EHEEFH R
S b A E i P AR e e R 4 MR A

P FERERT AEMEEY RN FE BT B

EIFR AR R AR S B RS

N EENH S R

TERAF AR s R AMAPER AHFERGHIRY F 5 075
Fnk ER - Eg2 2 e o i (Parizeauetal ,2015) 5 A T 4g 0 f o fF 3
BEFRFEFAME YEINFDE T RERER AT INERST
R SRS 847 hE & F1F (Russelletal., 2017 ; Jabeen etal., 2023 ; Attiq et
al., 2021 ) ¥ — 3 & At & & AINA BB EMN TR 947"}51'?3 7 & 58 e
4 4oF ¥ (hope)~ B #f (gratitude) % > B 587 1 6 FHHB AR AT 8

fenim s Le 7 B FHE (Khalil et al., 2022 ; Septianto et al., 2020) o Ft 2= f2 -

HE PR T L OB PR T AN MR RADFELIR Y0 X
- R AR
FHEAT Y RAET PR E L (51 20 4> e Khalil (2022 )

ir Septianto ¥ (2020)° A H & fibl £ 30 L4251 2 8 > S 37 LW

FRORE AREY N e (FE BRI HW AP AT FHF L
R X AP LR AF B AL ALY KA ARFTY

4] o Khalil # 4 (2022) Az kg HFE g 2 T 442 318 0 o iF
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¥ @ Septianto % £ (2020) RIst #-T AP (fear) 7| » Rl E > LRjaFH

fos e T AT MR R AR F SR (f F 20 H R T8

AR AR R EAT RS A L BT LT Y Aoek o
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"leEE Tl FA g R TREFL o TR EN S R e AR
"HEAIE e FBrEAFREL L HTIEHE 393 (SD=1.16) Aw
Boe? AREHEGIED o fIB 75 T e HE 453 (SD=1.06)> ] 75
Tiages 473 (SD=088) 34 F 5P 5 487 (SD=0.92)- &4gm = > =
m o A AR TS .

B b THEfle | 2? » FRES TH08:E 3.87 (SD=1.41) 1% i3
Hi o o flis 75 0T 308ch: 427 (SD=1.22) sp¥ k> fle 75 @ 4 &
% BE507(SD=103)> #EFZEENRBAJIE sk -+F 75T
$ap % 487 (SD=0.83) &4 ¥ fl© wiplk o

BTIEAfle | wd s FRELATOEL 443 (SD=145) fr ¢ 3

BRooad e BRApF o B 7L T5 464 (SD=139) fle 75 T3
5 529 (SD=0.73) 34 75 LHAlE 529 (SD=091)-

Beip o b Al md o FRE L ST 04 419 (SD=112) 5 e flw
75 T35 519 (SD=1.11)" swe? g - Jle (75 T35 513 (SD=
1.02) 3% F5T35 537 (SD=0.72)> 5% 6@ &3 o
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B 2 o e ifEELREFRL O B e F R FogFll i A

Mf‘g’?ﬁ/”\gi‘ﬁ*rs &F—T é " &T\ﬁ*’ib 5"?5!7“1’ f"?m};}% ’ mi‘a' i R B

<

REFZUEFEFEZ L EARK el AL R pA R S s B

FehE e o

() FHF &

b THEAIE =Y o R T08s 420 (SD=2.18) A S8 Ayt
AT AE R w e o R DT i 567 (SD=2.16)> AdkikE 5 2
FeR Bl 5 693 (SD=1.99) Ak Hihd » A4 S8 52 Faipl# o 2
B LRSTE MIRALR R o

bUTHEM  mY iR R TR K (M=347,SD=199) > &4 e
% d il A M Rl o s R T 085 6.60 (SD=1.95)> £ ¥ ke

BN RS AR T SR o LB 6.53 (SD=1.87) e

b THFaqle ) o o iR o8 500 (SD=2.16)" B f &g
MrAes g pd 5252 f o £ o e R T8 593 (SD=259)> Ak
BB NAFHELE LR E L (M=507,SD=2.56) BT st {25 ;& 42
RS R R YL

b T fle j ed o R 0%k d (M=631,SD=194) &% { #
BREBRL%7 e B Tofcs 638 (SD=1.64) B7 2% T chff 2 42
BRWHEN W EFA e e LRpR 5 650 (SD=1.55)" a4t B -

ERA oME e B s e B R E IR ALl Bk
FRAFE RS c BB R G  HEJIe 2 48B3 0 32 e P4 odp #HiR
Mo AR HEJIE RE > RANERELRFE AR IELFE > A
A AU B BEor H R S I HIRE o
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Frerd o e Bl fER e EaRAR PR vERSEF B2 AT 40T - 5

A TRy A THEfIE B T A qle hd TRE ﬁﬁga@ﬁﬁ
Al R FERIAARF AR I FEEARH LA F LR G D

B AREE o fle BRZ AP ER Ay B0 ] 0 BA Tl 2R HE

B amadm g (4248 2 T2 fle B ml AR R
BoOMAAEEL AL, LB RE R BRI B AFL L RAT

FORRRRBFEAFED LGS TREERL 2 TESEN R AL ROR

_\_&-

BARIRIPE B ATEF B 6 HEEEDS BRAIF A2
@%ﬁ’x@ﬁﬁﬂﬁﬁﬁziﬁ@:ﬁ%ﬁﬂm Balg g kg i o
AN AEFR TG or e LB

AETRE PSS d 28 '?"]’L B R AT R 4;;&-%‘!) £

FA50  pRAREH A FILHHBRATEAE T ELRWET R

~,
-

BRI ERE B gl A F A R - S g < R W F R
Sa

I 5 IR B R BN MR A (Kirby & Zwickle, 2021 ;5 Erkal, Kilig &

CRELEE: £ Rl PR R S S
FREAMG B EAA LG KA B L P RO BARRS o F 2 A 545
SRS FERARE MOTALE AL (218% > 2015) HBAMABEEE Tl
PRk AT RARERSE > RIEFJI R AR ARG P Foonk G U B AT GG

EEEETEE B SO AL TR E
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%44 3 R RF 2 HEERPT L

B EfI6 HEfe e WA Ale e Fafle
M (SD) M (SD) M (SD) M (SD)
4.88 (0.87) 475 (0.89) 4.82 (1.08) 479 (0.77)
5.27 (0.70) 5.00 (0.85) 5.07 (1.14) 4.13 (1.54)
4.60 (1.12) 3.87 (1.55) 4.79 (1.25) 4.56 (1.20)
4.87 (1.06) 5.47 (0.64) 5.07 (1.14) 5.25 (0.86)
4.80 (1.01) 4.67(1.23) 436 (1.82) 5.25 (0.93)
0.18 (0.84) 0.07 (0.88) 0.43 (0.83) 0.03 (0.93)
0.13 (0.83) 0.07 (1.10) 0.14 (0.53) 0.00 (0.73)
0.53 (1.06) 0.07 (1.10) 0.71 (1.38) -0.13 (1.71)
0.00 (0.71) 0.17 (0.70) -0.04 (0.57) 0.00 (0.98)
0.00 (0.93) 0.14 (0.92) -0.14 (0.66) 0.13 (0.89)
0.00 (0.76) 0.20 (0.77) 0.07 (0.62) -0.13 (1.41)
50
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Fiae  FwiEi 4.52 (0.85) 4.52 (0.91) 4.29 (0.93) 4.97 (0.83)
475 3.93 (1.16) 3.87 (1.41) 4.43 (1.45) 4.19 (1.12)

{18 7 % 4.53 (1.06) 4.27(1.22) 4.64 (1.39) 5.19 (1.11)

fle 7% 4.73 (0.88) 5.07 (1.03) 5.29 (0.73) 5.13 (1.02)

+H 75 4.87 (0.92) 4.87 (0.83) 5.29 (0.91) 5.37(0.72)

75 g 4.67 (1.29) 4.73 (1.22) 4.86 (1.03) 5.31(0.79)

7 5 a @ 4.40 (1.52) 5.00 (0.85) 5.07 (0.99) 4.19 (1.07)

W#HF & WA 4.20 (2.18) 3.47 (1.99) 5.00 (2.16) 6.31 (1.94)
B R 5.67 (2.16) 6.60 (1.95) 5.93 (2.59) 6.38 (1.64)

A e 6.93 (1.99) 6.53 (1.87) 5.07 (2.56) 6.50 (1.55)
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AR E A A L2 e L2 74 A 5% (Manipulation check ) » & fFE
WEFELRALHEREERLE AT R AR TR LR =R o SRR
FEFhom i L2 > A Y F Y EA~ Y (Segevetal,2015) > 4%

¥ P #ics 47 (twoway ANOVA) %k 4472 (Mt ) X2 (GRIRTE2E ) 2 3
TR s > ST S F A F LR Y R LATR Y chie £ o

HAJIT SRR LY THEEE ) 2 RS BRE BRE 0 AR LR

WA B SRT itE R Wik A Bl B FRE (F(1,56)=

WA GEE (M=257) EPHFHRI SF PR T o WIRIEE DAk
* A ¥ (F(1,56)=0.09,p=0.768) » &7 487 ¥ 4430 4 e 5 422 g o7 £ 4

AR B B o R B ER BRI S 3 (50 2 KEKF (F(1, 56)
-2

=0.00,p=0.987) % 7= & fEi=2% fE et £ £

-
w7

\\\xr

% ,rﬁi\a_‘;)aﬁ‘r’o

245 JAtHREEE (RRF HE)

Pt 2 58 ERS A T o8 (M) W% Z (SD)
¥ E file 15 5.00 1.46

s 15 5.10 1.27
HERRY 30 5.05 1.35
4 e 16 2.56 1.26

s 14 2.57 1.45
F4 e 30 2.57 1.33
2RSS 60 3.83 1.84
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B RE L TR | 2 %A Bl R 0 BRET MEiEE A Bl
FHFEE (F(1,56)=32.61,p<0.001) 2% adf4 {228 i 7 e 300 dic
(M=547) BEE 3" e ise (M=370) #PFLES 35 o fafs
T PRI hA sk A BF (F(1,56)=3.66,p=0.061) > AT %8 K Hn

SEdF A e R ok R e AR A RBE . B AR & EIREE o
LI Er A AERF 0 F(1,56)=1.65,p=0204 > & 7 A e st € £k #

Prr g i % 2 g A

%46 HAWBKEEE (RBF 1 44)

[BUS ES N o M) HEL (SD)
¥ E fle 15 3.20 1.57

Flis 15 3.20 1.52
HEreBzy - 30 3.70 1.60
F 4 i 16 5.37 0.81

Flis 14 5.57 0.65
FaeRy - 30 5.47 0.73
L E —~ 60 4.58 1.52

B L (s | 2 kA s FF R AT o BE AT B
t22eni sl 2 ¥ (F(1,56)=0.19,p=0.664) » # 7% %81 % a3 5 47 % =%
TR R R R T LB o Ra RIRIEE LT AL EE (F(1,56) =
1.33,p=0253) » 77 S8 % & @ PR PR R L u] o o iR
WIRIEZE R T (Er L AEHF (F(1,56)=0.02,p=0.900) > % 57 & fai=2E chgg

fodi A B 8 K $T {1 E 22t R o
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247 B3 HB%HEFE (R87F 4lu)

WIR =3 [y A/ N T 398 (M) ¥ L (SD)
i HE 15 5.00 0.85
14 14 5.14 1.03
e 2t - 29 5.07 0.93
e HE 15 4.67 1.35
14 16 4.88 0.72
fle 283t — 31 4.77 1.06
E3 i F A ~ 60 4.92 1.00

Bots o I L Tl e, 2 S A s TS SR EAY 0 BEE
RS i s BEF (F(1,56)=1.89,p=0.288) > £ 7 %27 % &df 5 & 4f
4z T gl Ea R deit d LB o B BURIEE I R A Y
(F(1,56)=0.01,p=0.908) » &7 %% % © & P Fijf Soi PRy 2 e w] o g oh
MUEHE2E SRR ch 3 (% 4 AZEF (F(1,56)=124,p=0270)> 4 7 3

Az e A2 b B R

i
ke
=4
(VJ
_.;.
\—‘
)
o
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%48 HABHEFE (BT 1)
PRI 2 M=% N T 3odk (M) ¥ L (SD)
fle ¥ 15 4.60 1.30
i 4 16 3.88 1.41
fle 23 —~ 31 4.23 1.39
i HE 15 4.20 1.41
i 4 14 421 1.42
LR — 29 4.21 1.37
e - 60 4.22 1.28
Fefe ek Ak s ki 0 - FIF R EELAITE ST 0 R
PERE R LW T FEFAHEERT ORI TR R AR

Fooghth o A KT TR D% BF > BT MUERE X IRIEE SR Y > 17 6 R
F 5B R e u] o

I RIRARE A TR % o R R AR HIRIEE 0 N E R T
T DR ERF c R FHT O BRAMEIEEIULES LR S E P SRR
R SPRARIE chffe i AL 2 # F A 0 FEFEOI LA A i Sl e
AEAHEFAR -
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ERLEERHER CFIA e FEF ROEBP

PHHRAFALIEE T EH IR ERBEOFUEEL APy AT AT
(Segev etal., 2015 ; Changetal.,2015) 2. 2472 » &% 5 R E LR s 47
(Multivariate Analysis of Variance, MANOVA ) - k%% " mitiz2t (5 /4% ),
B TEgpRiEE (U /4l ), @ BARIE > HWER - FELPNHNEFEES
HRRgROPEITE REFLE o

i REREEAS YT (MANOVA) ¥ - Sh BT MIETEF i ek R F
(Wilks> A=0.493,F=7.35,p<0.001)> %7 Mit{eZ a7 F TR N Ak
FFEMRES T REFALAR PR T o WIRIEE DIk T AL D F (Wilks’
A =0877,F=1.00,p=0440)> * 2 PRI L2 A2 FHUHE N T T alfF L

Boom MR B RIRIEE T 8% Ak F (Wiks” A =0.933,F=0.51,p=

_\_8-

0.823) B A 2 B @34 & F4frak o drdk 49

%249 S RERPEALAVLES

29 Wilks’ A F df p
B 0.493 7.35 7 <0.00]1**x*
PR3 0.877 1.00 7 0.440
BUEIE2E x IR 0.933 0.51 7 0.823
#%% 15 < 0.001
- HPEFE AT BEARAS G 0 AR EAFHAR C BRRE (]

NEEF oA birE Az BHEeC TRMFAL AL, e TRy
R MR RS 0 R ER T (FY P ARBFLE o R E R
56
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FEsdrFe B e kg B TFEFL ) d e RIE G HEk (F=4497,p

=0.038) ¢ e R RATREENLR A LI 7L PR PR G

Bfs i F Bt 0 MIEREZHEFOLE o BRI > MEIEE AR

=l

B (F=3425p<0001) 2% £peg (F=506p=0028) % 4 ¥k »
g B (F=0.043,p=0836) = & R A LAY o M7 Mt {24 2 R B 5o ¥

HALPL o R 2 bl fep SFEREHRAE T PELD -

2410 ERERAELS1TL 5%

% 3 i R WIRIZ2E I e
F p F p F p
FHER 0.001 0.975 0.114 0.737  0.054  0.817
iR s 0.006 0.940 2.822  0.099 0247  0.621
(%)
iR 0.264 0.610 0264 0610  0.110  0.741
(12 )
=it 3.444 0.069 0016  0.899  0.016  0.899
E o N 1.476 0.229 0210  0.649  0.067  0.796
w7 5 2.770 0.102 0202  0.655 1717 0.195
fle 73 1.612 0.209 0.129  0.721 1.055  0.309
PEEE 4.497 0.038* 0.042 0839  0.042  0.839
75 % 1.547 0.219 0992 0324  0.026  0.873
Fauw 0.665 0.418 0.193 0.662 0330  0.568
e & 34.246 <.001*** 1847  0.180  0.040  0.842
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FF R 0.430 0.836 0.047 0.829 0.107 0.745

ARE 5.062 0.028* 2.279 0.137 1.890 0.175

*p <0.05, *** p <0.001

T AL MANOVA 2 E B R Tgddpd > L Lifeg it
BhoRkp s TR EE | Ao Hock X AR A THEF i 2 T34 7
PAARARRANSFLRAP LR c BARF O HME S LA LR
REEEE GRS F R A RIRER DL B AT Lo
ST - HBFREIEEEEIRIERE A R h s A0 MR
AEZ BEE G ABESLIT T > AFTREHEY - FF % B HEA T (Two-
way ANOVA) o 6 d -4 0 i 898 4 Wl » W22 7 o UHAES $ 387 3
AAedE b H - 37 Pk 0 I %% MANOVA SfFH e % o 11T #4944 i

B~ i7hhm o 1EER A U EAH o

Fht TEMGER o R MEIEE LR BEFE (F=0001p=

i

0.975); IRFEH 2 s AL AF (F=0.114>p=0.737); 4 52 2 3 ¥ %
B2 EFE (F=0.054 > p=0817) T R sc® (fl# ), chadr?d » % Kr Wit
t22 3 se s B (F=0.006p=0.940); #IRte2 3 >efy ™ A E g% (F=
2822 p=0099); A K2 23 t% b BF (F=0247 p=0.621)° & [ f
B (fle )y 2o » MuidfeZ i s % (F=0264 > p=0.610); #iR{=
%eha sl ¥ (F=0.264>p=0610); 23 i¥% 7= 2 % (F=0.110 " p

=0.741) -
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2411 GR2Z-FFREE,MTHE

iR %k F p
FHLR PR i 22 0.001 0.975
ERS 0.114 0.737
3 e 0.054 0.817
i B R R 0.006 0.940
(%) PR =2 2.822 0.099
X3 e 0.247 0.621
YA R 0.264 0.610
(e ) PR 2E 0.264 0.610
2T iEH 0.110 0.741

(=) Fais
b s dw ity o FASH TREEL RS BRI B
Mtz (F=3.444,p=0.069) -~ #PRiz% (F=0.016,p=0.899) " &5 —fg 2kl

5 ie% (F=0.016,p=0.899) o4 B E K& o x4 7 F I el L2 4 42

i}
‘ﬁz‘

'*F'f EERRC AP AT OEL T AP RERE

F_‘-

MiEdee® | hits > BE kAT MitiEs (F=1.545p=0219) - %

PRtz2 (F=0.992,p=0323) % 23 i* (F=0.026,p=0.873) % % ¥ % »

B AR L= %m—, I:’Ll%i"t”ﬁ’zij’ﬁa | g% ?IWEXF‘”T FAZ P RORTE o
et TiE L sk 0 % R MiktE2 (F=0.665p=0418) -

PRz (F=0.193,p=0.662)~ %2 2 3 i¥* (F=0.330,p=0.568) }=A L4
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TRIAEHF

- HEFHARS o FHA

¢ 1M=537,SD=0.72) ¥ B> H £+

ik
0.92; # ¥ 41z
(e B L3

BEAAFHAE e I LT G EE PO S 75

Hepz Bow { 2% A

o fFAfenE

:M=487,SD=0.83) "

(4F 4 fl
e (HE A1
kI R

FORHIRM 7 5 TSR o E R

AT IR X

gk 2L g
b

i

- M=487,SD=

B o

% ¥k

e

: M=5.29,SD=091; 47 4

412 FERAP2Z-FFRBELITES
X 2 fitiEs F(p) #®IR{EF F(p) 23 E* F(p)
FHEEE 3.444 (0.069) 0.016 (0.899) 0.016 (0.899)
F R 1.476 (0.229) 0.210 (0.649) 0.067 (0.796)
e 7 5 2.770 (0.102) 0.202 (0.655) 1.717 (0.195)
fle 73 1.612 (0.209) 0.129 (0.721) 1.055 (0.309)
i el 4.497 (0.038*) 0.042 (0.839) 0.042 (0.839)
75 % 1.545 (0.219) 0.992 (0.323) 0.026 (0.873)
Fiuf 0.665 (0.418) 0.193 (0.662) 0.330 (0.568)
% p < (.05

(Z) FaF &

Al F etk 0 | A H SAM 'Iﬁl'}ﬁ:}iiif—?/v\ﬁ o HR KT MifE

(F=0.040,p=0.842) ¥ A

Y

fll RREF HEFRE (F=34246,p<0.001) -

&E—?Z FE')IL:Q.L;EJ” 4\‘€

T

Sl f e RS o A 0 IRIER (F=1.847,p=0.180) 2 4 £ 2 3 1

13

FoAAHRALRLIRLE § o oW
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4 SAM s B etk s 2 R PR > Mtz (F=0.043,p=0.836) -
PR1Z2% (F=0.047,p=0.829)~ 112 %3 8% (F=0.107,p=0.745) 51 E ¥ ¥
kB RAFFE LIS B EFRE AT FPALERT I ANREF LR

s 0 & SAM R e et e 0 Rk dp MR EE & 7 A F %k (F=5.002,
p=0028)- &7 2 FLLI > § 8 %f‘"ui"‘ﬁ m 3SR R DT RE
PR F e TIEERIEA ed 0 fEA SR EARHMEINLPFR XD f
B {5 e #PRiEZE (F=2.279,p=0.137) &2 3 is* (F=1.890,p=0.175) 3%
¥ > RNAARROFLMmAIED MLE [ w TSR o

E- HBEEM A S L g DT OV F R WA R AR e (3
4% 1 M=500,SD=2.16; 2 4] :M=631,SD=1.94) 58 * 4 5 =%
e (B F 1% M=420,SD=2.18 ; # ¥ 12 1 M=347,SD=199) - ¢ *ifi fi
BARE AR g 4 o FR B W SRR T o) BT LAl v iR AP
Eohs 4 fss (a3l gdf el e IXWARE M EtE2e (W
fl# :M=6.93,SD=1.99; #H £ 42 : M=6.53,SD=1.87) ¥ 4% **4f % 1=
w (F 24l :M=5.07,SD=2.56; 4F4 4] : M=6.50,SD=1.55)> B & &

ALnRAFEEFHp P ERNERREEL ER -

R 2 o SRk T rf&b%.«ﬁm,rﬁ,;g}ﬁj;ﬁa}ég«ﬁgf%
B DN ERERE R AR AL il 2 g R BRI P
WV E e B2 T o Fmlidpdod 413 -
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413 FHF B2 FFIREELAFES

i Ritfe® F(p)  RfER F) 362 F)
'Ffa'u’] o3 34.246 (<0.001***)  1.847 (0.180) 0.040 (0.842)
FFR 0.043 (0.836) 0.047 (0.829) 0.107 (0.745)
A peR 5.062 (0.028*%*) 2.279 (0.137) 1.890 (0.175)

% p <0.01, *** p < 0.001

(2 )
AR EL T BRI RIEIEE CIRIER 0 A A F 2L B T i
A

FERAEE AERE AN LAY

LARFF L FEoamn L BR BHERE A kMaFmd ] > dofg L7 It
FEAFRmaHR £ -

P2 T o R E it AR R E R AP ESDLE c Ar kg i
122 r'fﬁ Pk & TARE ) A Bie P EREY  Fralzmds Smd

ERFpEF o aR  HESAFAGRLEARFRFRLE f o2 E iy

“‘3;%
*Zé?
S
N}
R
iy
=
Em
il
3
N}
!

R oo F 2o BaRte s R T AF R F

Rl SR R S AR o T RIRER H R T (T8 Bl A B
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IR ot - EELEE RS A o)

SRR F pend A (E% » KTy ie— #H 3% PROCESS macro # 4 i

A

A SR F AR AEIREE > U2 BREF LA L B .
AU AL AN R GA FHEG BT A Az G (5 RRH o
BERGOZBRRL Y AR EFRSE o BENL LT P ERTR N LY
BAZELLw i sk mVhr AL TEETHF B A2 Fins it
- HEPFEE B LR R RS o TR R RS BRFY 4

AFg o R R ihe Aok o

(=) JIe i
BAMMMEARE TR p ORI > Ik R FL BRI RAERGRERF RO

BAR LY ART hEA o LBk

PR TR Y AT LB RS  REEERET L R RA (B
2.733,p<0.001) > {aifte Rl G AT ¥ ([320.075,p=0.243)’ B 2 2

HA# BRI Has T AERF (P=-0.171,p=0551) Fisc%k 2 ¥
(95% CI=[-0.207, 0.758] ) -

MEFRITLY A RM 2 EEET 0 R HEE R (B=-0.100,p=
0.836) % g R4 # A (P=-0.103,p=0.096) 57 3% > B 422 % 7~ A ik
3% (B=0.023,p=0.919) W% 7 ¥ (95% CI=[-0.110,0.130]) -

MAFRRIELY ARB2ZSEHT  MEEELEF L » R RE (B=
1.067,p<0.05) > o fe g 4441 A& % ¥ (B=-0.093,p=0.117)> & #&rc%

A ERE (B=0.133,p=0571) Fi>ck 2 F (95% CI=[-0.363,0.050]) -
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%414 iR /I8 BRY A AR

X=Ht it {27

’ Y=—¥l]ﬂ ,’:f})i

M X—->M M—Y XY =S H LA

MR p=2733 B=0.075 B=-0.171 95% CI=[- &% 4
p<0.001*** p=0.243 p=0.551 0.207, 0.758]

¥R p=-0.100 B=-0.103 B =0.023 95% Cl=[- &7 4
p=0.836 p=10.096 p=0919 0.110, 0.130]

AR B=1.067 B =-0.093 B=0.133 95% Cl=[- &* 4
p=0.039* p=0.117 p=0.571 0.363, 0.050]

*p <0.05, *** p <0.001

B R UBRIRZE T L p I 0 I8 R TL

Bagivra @
uﬁﬁaﬁé

0.355) %

iy e %

[-0.192, 0.034]) -

CEER LY A RTL R R RIRER

0.820) % jcw B %1% & (B =-0.100,p=0.098) 57 B ¥ » HIR{E%

Wi R eNE
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