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ABSTRACT

The mental and physical health benefits of natural sounds are well-known, but few studies
have focused on whether the level of biodiversity apparent in natural sounds has an effect
on their health benefits. The aim of this study is to examine the psychological and
physiological effects of natural sounds from sources with different levels of biodiversity,
and whether the higher biodiversity level of sound bring more benefits than lower
biodiversity level of sound. A total of 44 adults with a mean age of 23.25 + 2.93 years
were exposed to each of the three biodiversity levels of birdsong for four minutes over
three weeks. The birdsong clips were all from species which are common in Taiwan’s
forests. The three biodiversity levels were represented by the high biodiversity group
(which included clips of Alcippe morrisonia, Parus monticolus, Machlolophus holsti,
Heterophasia auricularis, and Liocichla steerii birdsong), the low biodiversity group
(which only included Heterophasia auricularis birdsong) and the control group (which
included no birdsong). The subjects were asked to complete the Paced Auditory Serial
Addition Test-Computer (PASAT-C) prior to listening to each clip. This acted as a stressor.
The subjects’ blood pressure, heart rate, and salivary alpha-amylase (SAA) were
measured as physiological indicators. The Profile of Mood States (POMS) and Perceived
Restorativeness Soundscape Scale (PRSS) tests were used as psychological indicators. In
terms of physiological results, there was no significant difference in pressure and heart
rate between the three groups, but the control group’s SAA results were significantly
lower the other groups’ SAA results. The control group’s POMS results were significantly
lower for the construct of “anger”, the low biodiversity group’s POMS results were
significantly lower for the constructs of “depression” and “fatigue”, and the high
biodiversity group’s POMS results were significantly higher for the construct of “vigor”.

All groups’ POMS results were significantly lower for the constructs of “confusion” and

v

doi:10.6342/NTU202200213



“tension”. There was no significant difference in PRSS results between the three groups.
Although these results do not indicate the higher biodiversity level of sound brings more
benefits than lower biodiversity level of sound, they do tend to support the Stress
Reduction Theory. The results suggest that natural or biological sounds are good for
mental health, and furthermore that the use of natural sounds may be an important
component of forest therapy, ecological activities or environmental designs in urban areas

which aim to relieve stress.

Key words: Biodiversity, Sounds, Psychophysiological benefits, Salivary alpha-amylase

(SAA), Profile of Mood States (POMS), Perceived Restorativeness Soundscape Scale

(PRSS)
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Hilb 2 % % [ ﬁ@ L

FLERS HL LR N L R k)
H2a 2 4 5 R B cnflf i ¥ 8 SRR e = s
B B ME LR

H2b 2 % % s a3 o g ¥ 2
PO B AR

H2c 2 % 5 HHdms a8 F a g FH L 54
LT SRS ]

H2d 2 % 7 H s B3 i & MR S 'T%"?,;ﬂif%i f#ﬁa
EEEL SR E

H2e & 4 5 R 4300 F cnBd i BF 8 1% 56 < il o

i i

A2 oA

PR

i % (T. Hartig et al., 2003)1" & ;* &, 4 +x42 (T. Hartig et

CECER- RN

T2 cE )

4 18w AR

y ¥

%4 b

SRR R T L

SR I I LTS

R U Y eR N gl

R el 8

} ol i3 v 4
N XE 1)

FEREAFIHRNE

BEEA B R

BEEA B R

BEEA B R
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BB LT HFLR
H2f 2 4 5 R d cnded S ¥ ik o i o o 2 B h 4 b 5 i

B BRI CH3 S BN S RS R § Rl 4 R RE

H3a 4 4 % 1E4a s e v 2 5 5 PR £ 3 (B F ok engic
H3b 2 4 % 4 d chi3 v 2 0 5 R 5 (B F g il enijic
H3c 4 4 % 1Eda s e v 2 5 5 PR 3 L F o 3 hendiiic
H3d 2 # % a3 chiE v 2 4 5 i anid 55 {8 5 cnut B P engjic

LT A R E SRR § 4B R R g e(Wilkde &
Clouston, 2015; Wilkie & Stavridou, 2013; & # %,2014) » F|pt 2 maa B 30 % 3
H IR A RR AT P BAF RPOBRIBREPE AL M R
(Nature Relatedness) i® % dntRd D AP B RS 45 i

FLERE HAXREERAFIF S HREES i L4 RPRF BB L hp Y
B A M
Hia X2 HH3 P25 S HREES AL R RE 8 p Rl B e S F 4
B 1
Hab X B H $7 P2 P SR Ef i g R 2Z 8 p RABERES ZHF
i e
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S E N Y EE TS S SRRy S S
PEERS R F AR &@?,Mﬁ?fﬁémﬁ%@% e H e B e
TREE LA S Fenet TR S P TRt EREE Y X F SRR T
FLFHRERPFLRE - T ¥+ 4 2 w5 F A 60bpm 2 100bpm 2 & > i
R &> 120 mmHg » 475k &R & | »+ 80mmHg (Basile & Bloch, 2015; Thomas, Pohl,
& Kunins, 2018) - i3 #7 3 4p &1 p RIRBL A B A Ry o X b REREY
mh s P BRI BT '8 (Ochiai etal., 2015; Park et al., 2009; Ulrich, 1981)-

A 2 g F PR Ak SeniE TF s v Jik 4 fis (Salivary alpha-amylase,
SAA)S ¥ AR 17 2 B 4 % it ehj dp R (Koibuchi & Suzuki, 2014; Lee et al., 2011;
Park et al., 2007; Yamaguchi et al., 2006) » & * B % P& 4 pF > v H;]‘Lg A v ik
BB RS B 5 R TR R PRSI o 0 i B T

o A E A grRR R R AT 2 R P R IE{ ELPZA ’gff] 17
FrER R PR R ¥ *éﬁw?%%é{gﬁbuﬁ@ﬁ;?ﬁ%§@
B EM s Tk Y PR LA S @R UL TR R RS 2 (AR

20175 EH R~ R 0 2012)

~F % %4 Park ~ Tsunetsugu ~ Kasetani ~ Kagawa { Miyazaki (2010) %= 3 12
SEF B AR GPRR) S A TR Wi iR o TRt 2 e R R R
—dpthe LR SRR FREERZ B FRES P S L R R
B e e A E o @ % Polar HI0 5 3% £ R 85 H W B X B cha 1 o

=X
AL SLEI AL ¥R g * HEro - & (Profile of Mood States,
POMS) T3 Z R B hiF g F pehe Rdpth - Lo RALER £ £
( Perceived Restorativeness Soundscape Scale, PRSS ) & B 8+ 7 #7E # k4R {44+
HeAR B B 1%

1. %275 £ % (Profile of Mood States, POMS) :
S AETHEREREREA 01971 #d MeNair £ A #F 2 Ik > X 6588 7 61

11
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AR (vigor )~ ?f 5& (tension )~ J& ¥ (fatigue )~ ] & (confusion )~ 1 & (anger )~
7B g (depression) BK i * KiFGHA B i %—*‘mm)%‘ Pk LR LR N2z

BrEezigd p A e BN = € & 0 20 & Shacham (1983)#-4- £ 2 &5
o 37 i 42 - 1992 & > Grove £ Prapavessis M%%K/}%EE ) liﬂzfl‘ﬁ;g"/\ﬁ B
LR 0 F 5 40AL T S e IZ R A o T 2001 £ B KRGS p e
A4 ¢ 2 5K POMS £ 4 5 84T 0 4o URR o B 357 37 § AL 7 Hho oK+
(F O ~ 5R4R4E ~ Jp & 2 > 2003 P - kR ~ BBRAL 0 2006) o pt B F K i@
F NP IR ;é—ﬁ ¥ ARIE B e 32K g (Lee et al., 2011; Miyazaki & Motohashi,
1995; Park et al., 2011; Park et al., 2009) » % #& % 8T p AR B 54 A
Ao R W e G P O o AT R S L A RGP R E OTH
BEFRAME D) MF A B D EA BffrE CRE R R EE o X
37 A HEREHP RPF BEF B FRER G A BRAT

Yl [ R R D E PR
2. wE AR EER E % (Perceived Restorativeness Soundscape Scale, PRSS ) :

% Rachel Kaplan f= Stephen Kaplan % £ /2 & # 1R IZH 2 15 > 1P M TR Bl E
%4&§%ﬁﬂ’&iéHm@%l%7ﬁ%%ﬁrﬁfﬁﬁii(%mmw
restorative Scale, PRS ) ;> ™| & v B IRAR M8 e a4 1~ B3 s ApE M
P (e - RpEZR]) e B Y PIRG4S M odp F T SERIB A FHIRE DR 0 E
v LIER B A IR R o B A hiRdFs §RFILR A AR EEARE
BRI 5o e B0 fie] o £8 K Laumann ~ Gérling = Stormark (2001)3% 5 Hartig
8 4w BRI T PR A b - REERIE > L kit 7
P TiaR 4 =4 4 (Restorative components scale, RCS ) | » 4 3 Hartig £

A SV - [ IV B mj%ﬁ‘.]“} BIEE & Au 7&‘-'? rl&rﬂ}ﬁj 2 303

% ehisk 4
B G 2014 §02 5 52013) d 203K A R E 5 48R IR B eh
Xy 3&@4 TERB Y g WX ?;#% AR M2 % > 3 §_Payne {- Guastavino
(2013)12 PRS 4= RCS 5 A # > B 3 T o4 I fh 1+ %8 £ 4 (Perceived Restorativeness
Soundscape Scale, PRSS) ; (% 2)> — £ = g (f4 B ApF ~ B> ¥
poF R IE 0 BF 5 A (Payne & Guastavino, 2013, 2018) - %% (Soundscape) ™ £ = ©

FEBE & TBEF R F 0 %5 2P E(Landscape) iR L 0 B RALE oo F
12
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LS RY IR mEIREFI AL DSEESR @«(»‘f’-%;’fﬁ 0 2011) » AFE G 12K 0 B
P SABLROLE B B TELEEMAIE T R A SRR DS R
BLo TAEH LR A RPILIH T R E BB RE K F Y O ox g (Rawliffe,
Gatersleben, & Sowden, 2013) » r/ e f g BF £ 4 175 £ Rl4p 1%

ERR.

i o B HACEREROFHRY ¥R ahp REF KRG RER B
8 B BRI R & 2007) 0 d T E RS kALY R A g s g
FooHOM R T RATE o A P HE TR AN Bt Ay ad B S R iR
"G HETE G Ap iR A (B 2011)

A G BRSSP (2009)fr xeno-canto rze f FL 0 H I
B e EHEPERIA-FFLE T L8 -0 BFA ~mWh T
TN A (1200 28 1 2100 2 ¢ )~ 4pigH F (47 3 o R o S RE
CIAINRTE S LD &

B kiRp 5 M rE B TR R gk xeno-canto F B {F 0 PeiE S B BEL S8 B
3 ,—g‘-aiﬂ’rm% A8 (Sing) o @ * B3 T {EHH Audacity2.3.2 B2 B 5 B (Bl
B2): 45l 5 M4 4 5 fiteng B (6 D& Rl - 3 4) (B 4 4 % fiiben
EE(IREHFOFAHRE)B2)e ¥ b 4t R 22 f,%éé,gm%tﬁ (C)e

R R S TR Fé‘jl;% Excel p* #c B - 25 ¥ B inE S o 11 4 B

mls

JeJ2

KB G FFEBTRE RO E AL A0 104 A B L T0A
(B ) 24 (Bess ~Hf )44 (E¥Fe3) 64 (FEREL)-84 (X
R0 A(2F 2 B R R R A BB B £ L - Riz(Joetal, 2019)e

o~ R4 RE

B4 Jmi¢ * Lejuez ~ Kahler v Brown (2003)3% 3¢ T & B 714002 BIEE-7 %
%< | (Paced Auditory Serial Addition Test-Computer, PASAT-C) o & & 71 4v 2 i 3&
(Paced Auditory Serial Addition Test, PASAT) & & B3# *0¥R4p 5 & ﬁ el 4 (TE N
4 (Gronwall & Sampson, 1974) » p-RIFES A S AR LR * 5 - B L R4 IR
(Holdwick Jr & Wingenfeld, 1999; Steffen & Larson, 2015) °

Pl s L HFF LA BFR§ NMATHR T > KR HFRL
PR RATORF E N - KRR F AR T REFF P hE R R AT
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ﬁ@ﬁ9’¥%#§%mE*Y§%§§'t“ﬁéﬂ~ﬁ%mr gt
gl g o My “i‘a‘v;»pé‘* L7 LR+ o

%4 L@ 9T 7 & 3+ (Gratz, Tull, Matusiewicz, Breetz, & Lejuez, 2013; Lopez-
Lopez & Luciano, 2017; Lavender, Tull, DiLillo, Messman-Moore, & Gratz, 2017;
Reinhardt, Schmahl, Wiist, & Bohus, 2012; Tull, Gratz, Coffey, Weiss, & McDermott,
2013; BArw ,2017) B ¥ 4% 2 F ok 8 & 48P 0 “f Tk - RplEWE ALY
TRFY 20 (EFEFIRAL) RYATL A6 TRY o 2 182V REMF A
3ERGABIFE 5 - BIFEOEFRE 304 & BIcF ONIFRIF D ¥ =
FRELRISRPFR £ 52480 & B#cs cn LA IR 1.8 ) o

I ERFTATHEE

ﬁLP;Z{cJ“H% éiﬁm% AL R E S KT AR B A RS
WEF P ARG e B R O] B KT AR LR Y R
T £ 00 5 FRak L TSI D o BRI AR 2 Rl B

FREREE ) RPRERRSY > A H AR R LY BRERE ML B R
oo AR R * chp RBE B E 4 (Nature Relatedness scale, NR) % 3=/ g+ (2017)%%
#p Nisbet~Zelenski = Murphy (2008)57 8 AR B {2 8 £ @ k> & 21 4L 3 4.6 °

B fRif 2 A (NR-self)~ p Rt 2B (NR-Perspective)~ p 2R %2 5% (NR-Experience)
FTENBERMEJeAF T dp i WHF g RGN p REAJPERA F L Lo
L1448 B9 3G F R FE P A (R4 k0 BRRBEE LT EEES D
PEM%R TRBLIRFLTHEG PEOE LR -

Ao R %
EEF R - X E AR BGE hIFE AR  ee TA B T E # 3 20-75 K&
2 A E A Ti}*”f%&%ﬁﬂb AR AR 4 IR B R hak A S
NI AE T B - R AR T R L SR R I R TR
2% Ff o v it FBALE ~ Deard + 7 # > 3% i {4 $%:2 (convenience sampling)
4

BB Rt REL S «ik_-ho -‘—;;F ﬁ%g];q Efrigdonr g d G

4 Goz B S wf@g;gﬁ%mﬁ,&’j*;%?%éiw%ﬁ

TR ERMAAL FHAZ S00 AF SF kBB L H TR S g R

AT FEHRBALY A2 VR BV AR LR LRI VPR
14
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Rbk R B4R R L S AR R R « R e P
¥ 4

1. PM25 7z 5 & & R+ (PM2.5 Air Quality Monitor ) » %] %L ¢ TES-5321 »
WO RRIEN FOR CAREIRE  URRAFRE TR AL o (R 3)

2. & @R ® (Heartrate sensor) 3|%5 : Polar HI10 o 3P @ £ p| ~ % 4% K
B2 W XL o (B 4)

3. WENEBIF(FY SV FLB) 35 OMRONHEM-1000- 3. p
BRIR B B o AR R B REET T ( hiicdy o (R 5)

4, vEREPBIFERE (R 7 I F—¥E=%—) 3%  NIPRODM-3.1 -
PP BRI A R RO B L BB IS W 1 chiicdy o (] 6)

263 % % 215 ASUS UX333F « 30 © 5 384 4% 1+ PASAT-C 3% »
MR T LB P ERAEREYH o (B T7)

6. & "Ewk3 % (Wireless Noise Canceling Stereo Headset ) » 3] %% : Sony WH-

a1
\M:

1000XM3 = Fp? @ % BRI R EF VR 0 LM MR RS o (B 8)
N “?,56??;;!;‘!'—»0

FAR k4231844022406 F B R EEMAT AT RO LI 2R LR
RAFFATLN LT I P AHERHREH IR F L PR SR F R ER
4B gclE ~ 817 PASAT RI% ~ BT %G5 3 HF 0 = e FHR SR

lasx LR

1~ ZRFER
2020 & 10 * % 2021 & 2 " o

A B3 & 4% Alvarssonetal. (2010)% Mishimaetal. (2004) 5 Z# 3¢ © Ji
AN F Bl 2 2 & 5N EY (7 PASAT 2 3 ~ SRS PR Rl
£ BB H POMS K % » Pt RBEY BRLHE eI Rk
FHR AT BT H PRSS B 'o**éi"*”%“ﬂ?ﬁmfé?ﬁ“ L - =0
Eif=% > BEpEL 50448
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L

AFE 7 & * PASW Statistics 18.0 323 #td8 18 7 4 470 41 * 4p 2tk & ANOVA

TUE LSD R T A= 2Bl -B2-O)F ik E 1 B R EHE » UEkE
FoBH - T oL@ AF AN G B&RBERE o Alchts TN ER &
R ETL 4040

s P
P 9
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%gﬁ\&

-F AT R A
AEFTHFORBEEEREPRIES LS B 5 23.027°C+2.431°C ~ 65.197%+8.297% -
RIS A B 5 1591£1.22 (C 2 )~ 6.36+1.15 (B1 2 )~6.18+1.04 (B2 & )-
-l ig;’*l45w5£bki'ﬁ,|\zﬁc’]/\F‘I@;A"]—%%\gbmr}'i“ﬂ'ﬁ%}’*“*
JeBA4d A (N T2 F PN AL 6)o

- )

AP L 2360 (81.8%) § % 8 (182%)-

-~ E#
FHFEFC20 KT 30k > AR A H 20324 2 B (R A B 72.7%
T 3oE #2325 k+2.93 & o

'

SR T AR
BAY HTRESSE 5334 (75.0%) 3 7 F 11 4 (25.0%) -

BRAENRERES - LA L2 BER I B L E o S
ﬁf[a;a_:'z‘iia—;t‘ﬁi%—:’;oﬁgﬁ;ﬁa;g;;i;ﬁeﬁ 6 * (13.6%); & & -

:'t'“ﬁ’ﬁ 7 A(159%); L& - &2 13 4(29.5%);3 B - :'z'g”ﬁ 8 4 (18.2%);

= Tk'

F0 - &G 9% (205%); F k- A FEL A (23%) -

1 R AR R (p R )
pARERBEHRST E 4L i B A 47 Cronbach’sa 5 0.75> B4 4 #c i 3.63+£0.93;

=g
ra
ol

p iR g F E & R A 47 Cronbach’s a 5 0.65 > B84 #ici 3.8940.59 - % &
% i3 & & 17 Cronbach’s o % 0.82 » B 48 4~ #c i 3.78+0.70 -
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Fo& P BRERE
- ~FLERE- CHIEREHWIF S RBRE S8 § RN 4

Hla 2 4 5 B RB 8-S S BEFERSF > P 2504 5 5 R KHE
FEFHEFLR

wF(HR) > & (Hiibpm) g2 4 83 2u (C) ¥ » LB E T3576.25-
T Z 8.65; wiplT3os 7531 R X 874 (| T 5 7441 B E 811 -
ANOVAp e 5 0.045 £ 2 LSD £ {6t %> (S RIBEF MR E > 2w (SR Fen
ARTAEF - AMA S SHREES 2w (Bl) ¢ > ARELIS 7730 - REL
9.38; % p| L3 5 77.82 &M X 7.71; (s iple F L 3977235 4% 5 8.16° ANOVA
PEL 072 AHEFLRE - F4 5 SHMES 2w (B2)7 AR EIHL 7627
Bl 879 bl H T 3L 76.610 L 8.19: t4p|Ta% 7625 & £ 7950
ANOVAp @ 5 0885 mE ¥ £ 8 -

PRz mene 0 L @ B C a5 091 R4 4261 Bl w5
5-0.59 £ 1 552 B2 2 L3595 036> {E £ 530 ANOVA hp &5 0.879
ABFLER -

VbR A Al R TR e W 1 AR C BT 5% 7565
R F 750; Bl 255 77055 % L 896 B2 2T 355 76.54 > & X 8.07 -

$ 2 AP C BTims 7605 % 1 8.06: Bl £Timi 7757 {E L
9.82; B2 a5 7722 L& 1 8.62 -

$ 3 A& C 2Tims 76160 1% 1 812 Bl £Tim5 7735 {81
9.56; B2 T35 7735 E L 827 -

40P CeTmy 7581 %4 888 Bl BTi5% 76.84 R% L
8.96 ; B2 2T 3a% 76.57 » & £ 8.50 -

217 ANOVA % 2ehit % » 2 A8 2F e FHKES A2 EF L 2 (p-
value 4 %] % 0.757 ~ 0.745 ~ 0.801 ~ 0.873) ©

FAG o2 R LR AT BRI ENLEL T2 F o FM

4,»%*

B

L e N

Hib2 # 5 B RF PEF AR FETERGER 2 5502 5 5 RERKD

35 HTALR
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Tekp/B (SBP) et o (H = immHg)» a3t e (C)¥ » AR E L 55 106.68°
25 12245 5 Rl 5 10450 RF L 5 10905 ($RpIL 55 101.86 0 4 £
5 11.81 - ANOVAp @& 5 0.000 = LSD § (6 2% » # SR Bx A F LB >
PR ABREREFRER ARASESES (Bl) P ARETIHE 105230 4%
B2 5 1147 5 pl T35 10550 HF L 5 12295 L 55 100300 ¥ £ 5
9.83° ANOVAp & % 0.000> e d LSD ¥ i 25 % kg > (SRIBF M L@
EmEPFTANELR AP RAER DB 2u(B2)Y s AR E T % 10580
L5 12305 wplF 325 103.93 0 RF L 5 11125 $RlF 55 101.23 > hF 2L

<

% 11.03 - ANOVA p 5 0.025> g5 LSD ¥ {4k 2.5 % > (PR ¥ Mot A%

o RSB IrERELS
$9.520 0 ¥ 7.87 ;B2 2T 5270 BIEL 9.660p B 5 02520 B A Y L

2o

TR 6 - wan BREARFLE DB RIALI

=
) -—
¥
J4
gy
sl
1
=3

AR B HIb & 74 &= o

Hlc 2 % 5 B RF ORI NEFEREFER > I B2 225 S HRERKS
BRI HRFLAR

&3 (DBP) * & (¥ :mmHg) &% C*¢ » AEEII5L 6341 0 1
£ 8.04: %Pl T 5% 62.820 B £ 8.13: (4R T 05 61.68 0 1 £ 8.61 - ANOVA
ZpE5 0094 RAEFLE  £Blied » AREIIHL 64025 FH L 743 %
PITHEE 5 65200 R L 9.09; SR TIE 5 6127 HE L 7.19 - ANOVA &%
P piEZ 0006 LSDEFF LRI WREFRERE . Ly B2Y o A
BET o5 63.59 0 L 10125 5T IE 5 63.59 0 BB L S 7105 SR T
5 63.27 > ¥ £ 11.23 - ANOVA chp £ 5 0962 A FLE -

ZledgRLEAS NS 0 CleTo 104 ¥ L 411 Bl 2T35393 5

£ 8.11;B22T355-032> 3 £+0.08 i 7 ANOVA A 474 2> p & 5 0.080

AR F KR

r’»ﬁ ,4‘4){7, v}{}'}mﬁvﬁ d ,Ap&E)‘imw s B E 3 F g%‘*iﬂ » ¥ Fé—é»-iﬁ‘&
SR A E T REF LR Hlc BRI 3 22 o
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Hld 2% 3 HPBRIPEE S HEFFERREPFEE P 25225 55

BRESEF EFHEFLR

Brd gk iR S 1 (SAA)(H o KIU/L) B3¢ > C lechfh 8 & T % 17.37;
LT 8165 % R T35 2434 %% 1 16.49; (SR T 0@ 5 1854 1% £ 15.04-
ANOVA thip iE% 0004 E5 ¥ £ 8 o« L 2 LSDEF ¥ 54k 2 o R BIGA Z B
A tsple AR E o Bl e chii B T30 16.88 0 £ £ 10.26; w0 BT 391932 5 {3
£ 11.95; t5p L% 20245 =% £ 10.28 - ANOVA 2. p & % 0.097 » % 4 B ¥ &
BMEAR B2 &Y > ABET 1632 81 11.02; RT3 1932 & 1
12.73 5 4@ T 355 19.37 > 2 £ 10.04 - AVONA ehA 5% % ¢ p & 5 0.075 #
fsprakgE LB o

Mz mats £ i ANOVA A 45> C ehTa % 580 % 1 1427 Bl &
Tia% 0935 % L 970:B2 2% 0050 % £ 10.78-p & 5 0.021> 2 LSD
S REFTShT CEEFRBI-B2A &

AP S HREVREDET EA P SRR AR RS RS 5

FAR NG AL EF i B FE MR AR P e T L BRI A

|4

Bf- 3 AR @A T 4 8% £ 9 a2 YL > W uF
MA P SR N R R AR R B %P&E@E’ﬁ REF M B ST R
Fpiaefad B orEy iR st - gkt e R By ¥ L8 - & F
SERANBERAPE > RA P ES D uF A [N “&xé*ﬁm

FL - B oA 2

SRR = EFEFHLF S RERS OB § REOTFHT
AR hEAT e E LG R RS HT18 0 EHEm 2 Cronbach's Alpha 4 %] & -

"FR 085 TEd 092 TEA 092 f}ﬁi‘}u0.89\F?T?%EJ0.89"—'}%T{Z§J

093 Fpt A=t g £ BF E N IR- R o

20
doi:10.6342/NTU202200213



H2a2 % 5 fHERFAEFAEFERAB T Hs - 2 8%82 43
PR EAEFEFREFLR

CamiA®ETiny, 1.68 %&£ 080; mp L5 1.73 & £ 0.88; ]
Tias 141 &% X 0.56 - ANOVA 4 +7¢hp @ 5 0014 2 LSD 27 £ 5 2
BRREF R AR EE P Bl ¢ > A ETIEE 1,60 % E 0.58; w0 p|T
2154 18 £ % 0.615 14 RT3 1.35 18 £ 0.50 ANOVA A 452 p & % 0.017>
B Ce- BUPEEEFRAREE R E. 2u B2 hABETIH5 1,74, L8
£ 0705w R T L 1.680 % £ 0.70; t5:p T 140 2% £ 0.54 - ANOVA
AT % o p 5 0.006 0 AP e (4RI AT K B R o R o

Meig Rl B w RIEEAP R > XV R CIBIB2 = 2 BFenz R oo FI& 4G
i SR L (AFE ) & CEeTimi-032 % 1 0.50; Bl 235018 £
£042;B2 2 5-028 > &% % 037 - ANOVA # %2 p & % 0.290 o

7w C Bl & B22Y » FIRHo AR THEFEDRE L= 8 hwi
RIABY > XA FALR > FIL R H2aame <2 o

H2b 2 % $ B RBAEI REFFREEHFTmi#s 28382355
PRy L EFLR

Cled » ABBEIHL 134 FFZL 5 058 nplTidEi 1360 815
0.52; t4 RT3 1.19 > =% £ 0.39 - ANOVA # %chip & 5 0055 A% £ 8 Bl
wd s REE T 120 B 038; wipTie 1260 EL 041 ; (5P Ta5
116> #h2F £ 0.33 > 2 ANOVA & %% % p i 5 0.050  j: LSD ¥ £ 1 %> 1 I3

F it m Pl Ecdy o B2 eam o AN E T35 133 FEL 052 wiplTie 135 &
%:_051 , |9/H'lf/’122 *&}& 0.40 - ,“‘T‘ ANOVA’}’@ L]b p LE'_,w 0.206 » E.E-—glﬁ' >
wiSRIFTAEREEFLR o

;_E_r;tsf#a shm (R L B (ARd ) ACeTas-017 %% X 029;Bl 2T
$55-0.11 0 ¥ X 0245 B2 2 T355-0.12 > % £ 0.26 - ANOVA ihp (& %0
0.545 -

B ¢ hid b S R R A BRE R FEREFLR > BREF M
WERgE LAz e BRAREY > X AFIREFLLR DR o TR
H2b & % & 2 o
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H2c 2 4 5 MR B3 A HFRAFES omfHe P 85 a4 453
BPREOETEFREFALR

] CenfA Mg T39275 B8 F 0.81 ;5 5 p|T39247 5 BE £ 0.94 5 (R
T352.67 0 ¥ L 094 12 ANOVA #4714 8 p  0.130 > 7 5ok B & ~ % (3R]

CREMEFALR Bl AT 25348 1 0.90; % BT 35243 % £ 0.96;

SBT3 266 0 EEE 097 ANOVA 2 %% chp e s 0110 e PR ¥ £
B oB2lew? » ABETIH25] 8L 5 079; wpT5231 0 %EZL 087
SR 22.70 0 % £ 092 ANOVA # %16 > p i3 0.014 > (2RI Bdpbg F 3 >0
R Py o

WISRIEEY CABAS ACETIL 02021 % 055;B1 25 023
¥4 5 0465 B2 2 T35039 % £ 5 0.53 - ANOVA ¢hp & 5 0.194 -

BEA G B2 IR TR ES T LR L

ZEARTARF o I BRI 2 e

H2d 2 # 5 HERF DB A BEFEIRRF T e 2858253
wpERAOES EHEFLL
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AEE () 6359 1012
B2 waml (1) 6359 4710 0021  0.962 0
“ml (@) 6327 +11.23
AEE (b) 1737 +8.16
C (1) 2434 +1649 6066  0.004** 3212 0.132
#l () 1854 +15.04
AEE () 1688 1026
(ks;ﬁﬁ_) Bl ##l (t1) 1932 +11.95 2406  0.097 0.057

e (©2) 2024 +10.28
AxE () 1632 +11.02

B2  #pl (t1) 1932 +1273 2682 0.075 0.063
i@ (2) 1937  +10.04
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2 O8ANEREMK TR FFL L c EREHFRIEY B2 5 S 2HO)R

BREFPEOLAPRFENT S 25 4 4

32 mu/(Bl 2 B2) o (*p <

0.05)
it i w) Tim REL F p-value Post-hoc (LSD) eta square
C 091 +4.26
AHR B1 059  #552 0129 0.879 0.002
(bpm)
B2 036 530
C 264 +6.89
ASBP B1 52  +787 1394 0252 0.021
(mmHg)
B2 27  +9.66
C 114 411
ADBP B1 393 811 2571 008 0.038
(mmHg)
B2 032 +1008
C 58  +14.27
ASAA . C<B1
L) B1 003  #970 3981 0021 oo 0.062
B2 005  +10.78

1209 R A BT SRR A o DR hiBART o A e R

EFEE £ 8 -3

min i w) Tim  ERE F p-value eta square

C 75.65 +7.50

1 B1 77.05 +8.96 0.279 0.757 0.005
B2 76.54 +8.07
C 76.05 1+8.06

2 Bl 77.57 19.82 0.295 0.745 0.005
B2 77.22 18.62
C 76.16 +8.12

3 B1 77.35 1£9.56 0.222 0.801 0.004
B2 77.3 +8.27
C 75.81 +8.88

4 B1 76.84 +8.96 0.136 0.873 0.003
B2 76.57 +8.50
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F 10T EL A IEFRFEFRTSFHFER L - ’&_fﬂ%léi’?j«?fv%f#ﬁa L

ZEBFROEREFEN AR B F S g ¢ ’ﬁééi—*ﬁ%miﬂi#’ﬂ%%i'rwﬂ
FBDEEEFTE AEA e CBRRRF AP SRS BN E

R GRS LR 2 B B (O)f @ L3R F b R L B F

(*p <0.05; **p <0.01 ; ***p <0.001)

m\?

A Mg B T R F p-value  Post-hoc (LSD) eta square
A%% (b) 1.68 +0.80
C @R (t1)  1.73 +0.88 5.186 0.014 * tti>>ttZz 0.108

il (t2) 141 +0.56
A®E (b) 1.6  +0.58

P??]';'is B1 #p (1) 154  +0.61  4.853 0.017 * 3222 0.101
@i (t2) 135  +0.50
A®iE (b) 174  +0.70

B2 #pl (1) 1.68 070 6.831 0.006 ** ttittzz 0.137
il (t2) 14 +0.54
A®E (b) 1.34  +0.58

C g (1) 1.36  +052  3.456 0.055 0.074
@i (t2) 119  +0.39
AdE (b) 1.2  +0.38

Pgl;/lfs Bl R (1) 1.26 +041 3.272 0.05* t1>t2 0.071
fsipl (12) 1.16 +0.33
A%E (b) 1.33 +0.52
B2 gl (t1) 1.35 +0.51 1.647 0.206 0.037
il (12) 1.22 +0.40
A%E (b) 275 +0.81
C R (t1) 247 +0.94  2.247 0.13 0.05
sl (12) 2.67 +0.94
A%E (b) 253 +0.90
POMS = -
s 4 Bl a0 ] (1) 2.43 +0.96 2426 0.11 0.053
sl (12) 2.66 +0.97
A%E (b) 251 +0.79
B2 R (1) 231 +0.87 5.182 0.014 * t1<t2 0.108
fspl (12) 27 +0.92
A%E (b) 177 +0.88
c =@ (1) 1.85 +0.83 2405 0.115 0.053
il (12) 1.61 +0.74
A%E (b) 1.88 +0.76
FEI;I'S Bl @R (1) 1.77 +0.64  5.326 0.013 * tti>>t'(22 0.11

is® (©2) 157  +0.59
Ag@E (b) 1.9  +0.72

B2 #ip) (t1) 1.95  +0.73  2.683 0.094 0.059
@l (2) 171 071
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AEE (b) 165 081

C  #a (t) 184 087 7612 0003 ** 3222 0.15
G () 134 +054
AEE (b) 159 063

Pg';"gs Bl  ## () 166 067 10827 0 *ex ttizté 0.201
T skl (22) 125 4045
AEE () 173 074

B2 #l () 166 068 7.387 0003 ** 3222 0.147
G () 134 +053
AEE (b) 122 041

C  ##l (t) 131 +054 4461 0026 * 1>t 0.094
Gl (@) 114 2032
AEE () 117  #0.37

BL  # (1) 122 052 1794 0182 0.04
G# () 111 2026
AEE (b) 121  £037

B2 # () 124 044 1618  0.209 0.036
Gw (@) 114 $031

POMS
e

2 N B ELEFAHFERL - NBREFT VLR B 25 5 R

Bz i TG PALHEALE -

H C B1 B2 F p-value eta square
AFE  -0.32 +0.50 -0.18 042 -0.28 +0.37 1.250 0.290 0.019
AEdE -0.17 10.29 -0.11 10.24 -0.12 10.26 0.610 0.545 0.009
AEA 0.20  $0.55 0.23 10.46 0.39  $0.53 1.661 0.194 0.025
ARF 025 10.52 -0.20 1043 -0.25 10.44 0.140 0.869 0.002
A?{? % -0.50 $0.61 -0.41 049 -0.33 047 1.124 0.328 0.017
Alg® 018 10.34 -0.11 1044 -0.10 +0.31 0.537 0.586 0.008

2 RARRARER LA AL L o e BAORREEES B L2
PIBREIRTZ B EFTRIAFTHRFDLE o

o C Bl B2 F  p-value eta square
PRSS-#1t+4  3.49 10.77 3.82 10.77 3.70 10.85 2.002 0.139 0.030
PRSS-i%&g  3.56 +0.75 3.53 10.61 3.60 +0.72 0.106 0.899 0.002
PRSS-1p % 3.82 10.66 3.98 10.54 3.92 10.62 0.728 0.485 0.011
PRSS-#£ & 3.95 +0.66 4.18 10.66 4.13 +0.61 1.517 0.223 0.023
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2 BpREER pRAGAECRRALERT LA 2 PM LA 1THFR & o
PRSS 5% &7 p fRil 512§ 4 38 (7 pearson 4p B A 47 > LB i ¢ o 5 BAxY
Bl A SRR B AT A 2R A T e 4p B ARSE o (Fp <0.055 ** p <0.01)

H A PR S Bk g 53 F A BT
Person #p i} E Person #p i EE Person g B A ¥
C 0.1420 0.2605 0.1796 0.3579 0.1733 0.2433
S 4 B1 -0.0001 0.7731 -0.0912 0.9996 -0.0447  0.5562
B2 0.1571 0.4103 0.0672 0.3085 0.1273 0.6646
C 0.1742 0.2153 0.1753 0.2580 0.1906  0.2550
%3 Bl 0.3438 * 0.0100 0.3625 * 0.0223  0.3842* (.0156
B2 0.4270 ** 0.0019 0.4063 ** 0.0038 0.4556 ** (.0062
C 0.0914 0.3347 0.1919 0.5553 0.1489 02122
A F Bl 0.1555 0.4673 0.0389 0.3133 0.1125  0.8020
B2 0.2261 0.1918 0.1321 0.1399 0.2006  0.3926
C -0.0552 0.6583 0.2075 0.7218 0.0686  0.1766
it B Bl -0.0064 0.7184 -0.1063 0.9672 -0.0559  0.4924
B2 0.0792 0.7197 0.0166 0.6095 0.0557  0.9151
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