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Abstract

Background and Purpose: Singing bowl therapy is a type of sound
therapy; it involves interaction and companionship that does not rely on
language. During singing bowl meditation, different sound frequencies are
used to help individuals rapidly enter a deep state of relaxation; this leads
to physical and mental sensations of tranquility, restfulness, and ease. This
study aimed to investigate the physical and mental benefits of singing bowl

meditation.

Materials and Methods: This is a randomized controlled experimental
design study with blocked sampling method to include adults aged 20-59
met the inclusion criteria of the subjects. The experimental group received
a 40 mins group singing bowl meditation sessions in every week for four
weeks. Control group were conducted by playing a singing bowl
meditation recording. Assessment tools are the Emotional Trait Scale, the
Connor-Davidson Resilience Scale, and the Pittsburgh Sleep Quality
Inventory (PSQI) for the psychological, physiological measurement tool is
Heart Rate Variability (HRV), low frequency/high frequency (LF/HF),
standard deviation of all NN intervals (SDNN) and total power were
measured. Questionnaires were assessed for two group at pre-test, post-test
and follow-up (more 4 weeks after program).

Results: A total of 52 subjects were screened for inclusion and the data
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were obtained from 48 participants who have completed the study (25 in
the experimental group and 23 in the control group). After the singing bowl
interventions, both groups showed significantly increased in SDNN at the
post-test. LF/HF showed increased at the 1st post-test and decreased at the
2nd, 3rd and 4th post-test in both groups. Participants exhibited an overall
increase in Emotional Trait and Resilience Scale, and decrease in CPSQI.
A significant difference in Emotional Trait, Resilience Scale and CPSQI
between the pre-test and post-test as well as between the pre-test and
follow-up test in both groups. A significant difference in Resilience Scale

was observed between groups at the post test.

Conclusion: This research indicated that, the 4 weeks singing bowl
meditation can effectively decreased LF/HF, it improved autonomic
function. Additionally, singing bowl could improve sleep quality, physical
and mental stress, and psychological flexibility constructs such as
resilience and stress tolerance. Song bowls is a type of vibroacoustic
therapy. It is a low-cost intervention technique that can reduce tension and
anxiety as well improve emotional health. Therefore, singing-bowl-based

therapy is worth promoting.

Keywords : Singing bowls, Vibroacoustic therapy, Heart Rate Variability,

Physical and mental stress, Emotional trait, Resilience, Sleep quality



=

IR BB i e i
BB B ii
ADSIIACE .o v
B T tttttttt ettt ettt —————————————————————————————————————————————————————————————. Vi
I L iy T T X
L L T = s TR X1
¥-F B H LIRS em e 1
11 P FER i e 1

1.2 B3 #1880 (fovay oty MONSE 5
Yo% 2 /F*J%W*/ép' ................................................................................... 7
2.1 ’“F‘%ﬂ‘«‘]ﬁf%} .................................................................................... 7
2.1.1 R 3§ A FH K £ (Vibroacoustic Therapy ) ............... 8

2. 1.2 SEER AR BEFT F oo 10

2.13 %@%—Fﬁf ETVIE B 1oiiieaee e st e e et e ettt 13

22 PEMNE FARECTFHER AT 14

Vi



fu
i

D21 B BEA S K Bt 14

222 W E BB AT oot 15
2.3 JBA BTG BE B oot 20
P R 20
232 JBA B R A I B 22
233 JBA BSIZEER e 24
234 FEA F I e 26
7 B R S o oS, S L 28
30 et JO AT o [ A L, 28
IRk X NS~ ST - S A, 30

TR =2 N A —— —— N A 31

3.3 T L 31

3.3.3 T BRI AR e 34

34 R A T 35

vii



41 ARFMFTHRAITE I e, 36

R =S IDNIER ¢ )\ 39

421 Hlem 8RB W B e, 39

422 22w m P E RN B 44

43 “FEFE S A N 20 TIITE W B 47

431 P RFFEAEL W R, 47

432 FHEE TR A EA B 50

433 ISP F AT A LB, 55

4.4 “FEEF S A N PR 20 3T E P B, 60

P SR SRR A — — A 65
5.0 AFHECHCFFER LB e, 65
5.2 AEHFFE G HAN S TR IE R 25T E e 67
5.3 % 3E K FALHF S [ e 69

B AT BEZEETIE IR ettt 71

6.1 2 ettt 71

viii



6.2 FLF P Z ZEZR oo 73
5 b
= /,;Jc ............................................................................................... 75
PS> > ER
}’;Jr .................................................................................. 75
mvv‘)l?% ................................................................................. 79

Ht sk =

e =

=

e T

K4

Kﬁﬁc‘;

Kﬁ&‘,’— AN

_:Li;k;#_:L)Fﬁ‘&Z\ @’B‘F\?"&E’
ACJ.E’/@’J F}'@;'E_;{L ...................

TORERER ST E A

................................ 87

................................ 93



FAL EFEE AR TH e 37
%42 & Eempl2. HRV 2 £ 2 F A F %‘r]%”fﬁ G PO 38
%43 %- FgH#FFEN HRV A SR Z L2 A i, 40
%44 5o e n HRV 5 8B 2 £ B A4 e, 41
45 Sz sFFcE)N HRV 58 R2Z £ 2 24 e, 42
246 52 rEa o 2] HRV 5 802 2 B A4 o, 43
247 22w 5B HRV 2L £ B 24T e, 46
%48 wERA T L2 BN EEFLREMELOIT 49
49 FHEPFFTELA2ep 2 aF L BB A4 (228 . 53
249 FEEFELiz o) 2 wF LB PO (o) 54
%410 wEHEMHF L2 BN Z2 BFLRE LI . 59
%411 TR FRERE R ZENE BRI RS 63



F 3.1 A= § e

xi



1.1 73 %%

EEM R RS o A P hd FAETRBFEMEE BB

Sy

e

"\

X
F’
FEIME ALK LR BT 2 g A RS A
BB 5 A S L FaEM G AEM G BT A1 TR 5 AR

i F 0 A1 K LEA YA

AR RERY B R T EREBL AR L 21975

# Benson 7 =t B & B4 $ A rid 2 IR 75%57:74;:}[;‘55??_'}]%?
R4 #73% (Landry, 2014) > A R SRy
E s ’gﬁ’\’% R 4 55

P ETRE F1 R Brk &

VAR AEM I ST RRS A

‘i . F\ ,l]‘_"_i ;E—'__q‘]‘% ’ ’%,%'lir':];? ,‘)—L N ;)% f% N
SRR R EREE B Z G I BACTEAE f kR
).:rf ’93—7\? A %% ~ g‘j’g ~ ﬂ,}'}‘tﬁ_‘ TI{‘/ LA :?E: R s -

PATRURHE] R
siepd Aorgay it 3

o F R sBE S  B a8 R E (TR 2017) ¢ F H-



KA PR e R 2T 0 SR R I RS D
Flk ot dig e § RFRAILRA LR E S A phind TLF H
(evidence-based biological model of medicine) » gt f-38 T > :‘_Ij“lf g
ﬁ%ﬁﬁﬁ&?ﬁﬁ%%’ﬁ%ié*%Aﬁig~¢;%ﬁ@ﬁ%

LB #F RN PP g o KRR A AE R s F

_‘ri‘:
=
)
b
=\
&
g

FuE (T4 G SR R w ik T gmE Eeng 0 T4 (g
2011 ) -
2007 & £ EREEDT I RAL X | (Anima Care) g % »

Tofk G55 W BB G iR A i B X dedg oA

EoARERNFRRET LFFH » L2 {3452 2ix
BT R A SR CRETER NS 1 AR
HAFR e 427 > B R OEE T dop Bk S AER R S B i h
W T (AAE - 2010) B4 ZRE A PAE o S &
FVRA T O EE NP RS AR GRA X B SRS P
FHR AP R L I R PRAT (A LA

B Z02005) BOHR BT NEMRLRBR 0 TAETARE 0 A4

TORAE P EA DT g S K RE S ke A ATH R 2 B R B



H ¢ - 7k (Landry, 2014) > P % 3@ aawT 3 i3 5 > FQ AT
;}g‘&%;;j‘/«g’ﬁjt%; N = VNN PLF o
GBS G fE  RARG E R R B -

ESAR T LBIFANE AL heTfod ARG > Fios

NS

i

R~Megf ~PenEFFIAEY L LI ERE TN SCRETRE &

SR

HE e BEf G IESIF A P AR SR (R S
FARBO2017) o HHEAGTEEL S T {oik § X L fEpT A S
SUMERE R L PR AT 3R MR A i

Bi7 s NeE R $TRos i e GF 2 F 0 2006) 4 5

=

el BEARBA M U S ED SN R BT o
B R LA TR S E A R R R 0 TR B X TR e ok
o B BB E Al LY a4 (Pressman & Cohen, 2005) -
FAE P EAFCR BN L Ty R E P
Mol  #FoR Ry PR FiELRYE KB

(Landry,2014) c #8 @ » &< Z B2 T chb a4 > B3 3,4 7 A H -

“q

P~ - BEAPLARER G (T »2016)  TE 4 454
7 i'fé'} B - FZRERBBEOECE S EERIVVEH FoRFE

)=

BEISE R

"ﬁ\

T2 AR AR S YRR X Rl

BERH - FIPAPZTE- 3% T3 SEFEY il 4 g



LSS -
- By
LY

EPEEd .‘151]‘ 4

Id_é;l: %ii

FLdp o B dRE et FCD 312 g UK i
» 7.8 2913 17}‘ ’fﬁm'i‘&ﬁ )% J=d ﬁq{ /,%rfr';{& CD ;bg

% 1 (Goldsby, Goldsby, Mc Walters & Mills, 2017) o



12 e p o
Ei I m%g)%‘ 75 AR ”éf ESERE= kel EP’:? & # 7% (evidence-based
bmbgwhdemmm&dm)’_“41W§§nwvﬂﬁﬁ%;igﬁg,iﬁ

A A3 2~ o3 e iR 5 A#H D B E ,pfé%?—‘),%:’%i“’ﬁfék

A4 1. Aq\-d-é.',;\m}\lF}\fngi:’Hb;aﬁﬁ;‘?"fﬁi’}?m?g}%""\* @*Kf,
4o~ £ 2011),_\Eimwﬁfﬂr,mru%%%r@m@ il

i
)"m

e IR R ’ﬁﬁiﬁﬁl‘%?i?,l‘u‘:frﬁvo e LA AR T > W
BB ISR A 0 AL TR KL RALR S E 0 ()

Wk S A AT R ARDE o EARALD K dle o SRR

—~\\
I~

EFE2 @ RFRERAEAP - SR Eage g3 n 2]

e ¥ o

agﬁﬁwu%*?%‘@@%%@’iﬁﬁﬁéﬁﬁ’%ﬂ%@
R ARk S D R0k % P AT (Goldsby etal,, 2017) o 4 R 12
RS HEKEEEEY 2 - sV NERBERE  TAETAGR

)

B4V RERIRMGET e REH 2 AR RE IR

|

§ AR R R T ¢ g Bl foal SO B T R BICO AT B e

B

’

l
Eﬁt—

B A (385 2014) g 3 # g £ 0 B

2 /g‘
SRR T A



FrREAR#HF DL O E oy P e

=

AATAEER A N R R p A 2 g .
2. AR A HLFEF LIRS 2 PY
3. i taEe i~ HEHETLBF
4, FFitps A o~ fFoo TR 2 B8 o

5. fFuAEe i » HpER ST B L -



ok Tpv
2.1 4R

TRARE R SRR A AT 0 B - S g Ay B R
Baken ] ~ A5k s RSB E T AR 0 LG BRI o B F§
SR T Lo B Rk g FARKAR G AR H PR T

AR B 5 (XL 2010) FHEEF g T UGRA
Poit i 0 R R SHEHE LA LR E o AR LT iR e

3 wop ot

oom B AR EARTY 0 3 A RBE KRB p AL g

GrLoavEsk L R d £ A A HESE 124

AN
F_&

S AR ERHEL O E2REPFFLAFIEr > RA
e o Wik > AHREEEFEERAL A PR 0

B =g B RS R R R ARSI 0 RIET i

S
—
/4

N
NNV
e
/4

e o AREFERES £33 B AR OER o AR her

TR M RE s A AR g BT 0 dRigs AR A (BaE S 4



MEGFG NI e § RADASREFFG AR BAF NI F oL o
I S G lﬁfvﬁ‘i\}i’,/pﬁl\U;?q,ﬂiﬁ%ﬁﬁl,/aﬁﬂtl}—gﬁ,?ig

TR~ B 1B B e R o T fren- a4 (FRER - 2012)-

2.1.1 #R § AI=# K2 (Vibroacoustic Therapy)

AR R RO LG A R g/ B T Bl g B

RS € ERPERFLFNFEFE R (g1 >2002)0 iF

AR % AN B RS F A - § @Bl etkeniBEa
PASEEFRL ISR X s R EES R A
PRt bl o BT R el Tahata o E kA FH R b
AR R B L B IR Tanahata )0 35 5 o §
WEFIn %24 1344 ¥ Nahata | ¥7 Tanahata | 22 % (Jonathan Goldman,

2010) » 5w FEBIL X e S - F R Bl

4

\/A:F!:‘:ﬁzl‘ \-—‘Ej){ ::‘_r:_
RS LF ETN 4 A Rk o - BRFFLEIG Bovp e

i BIRE > Low i — B g ,;’&fﬁi&ﬂ:z&:%ﬁviﬁtﬂj P FOUT AR &



Jeoom EH BF E I g Tﬂ;ﬁﬁ/—t" 22 £ f8 = 3= (Jonathan

Goldman, 2009) -

B 5 k4R 6 & (Vibroacoustic Therapy - f§ A VAT ) > ~ 48
B35 FHie pM A4 G i d {] 0 (Vibroacoustic
Stimulation via a Body Monochord) + 17348 & 88 % & Sx £k i > Ik
FEMLEa oL LN A EIFR TR AR IR -
FTAIEEERARA AR R e J P g R E B XL
FABE BB A BEBRAEIETHEAEIP Y A F Ly
Al AR AR 2 HATHEE R ASEY o d RE BT S R
CD § #aldeama Uk BRI g2 55 M A €42 if
By SEIRR - TEEMR S A IR ERE R 2ARRE

(Sandler et al., 2017)

MBI AEL B E o H G R Bcdrd BT EOR T B AR
A A E - B SR RE L TR I % %
b-BFL AT BBERH TR LR DT RAWRE 2
AR (Warthetal., 2014) o &- JE/hB & KPR s & HF 0 > H3

i g EARED AT ,T"‘F‘f‘f/ﬁ%i}é"fé% (Rose & Weis,



2008) o @ - BB AAEHF R BTl AEH R R 0 L
& f e e ¢ T ' (Landry, 2014) — 424 AR £ 8 5 f o
FHORAZFLY XFFOL e e AT P AR ALF] 54
FRERZFFFHLATF FR2HAL e & f » i ik

R RS S L TR TR ERESIEDE P PR

212 “Eskip A3

\

"~

sy

]

LTS R I RS Pt

£
[
bt
o4
\"’%"
=F

FEES SRR PR s ALE R H - fE oL

R R Z deipap o A& P R fg R R oA R

ViR R R R AR P

Rk e - BE S AT REFT CH G hdRBTET R A PR

MRS AERF L AL IGRE  EELIF L L hB L

WE 2 ¥ iy« 48 ¥ T % (Bieligmeyer, Helmert, Hautzinger, &

10



Vagedes, 2018)

BN ohAE sk crdp AT 7 (%00 0 X IRA chip MR o & AR chde
W e BRA o £ H 3 04 & EF 42 12 (Goldsby et
al., 2017) o 3k 2010 ~ 2013 & 77 5 B *>4g 56 2 4 2 S 2 2 58
2R AT RS SCE RS (S k- (RNt L) AR EREED . Fo S Ll gR
R F 2 % 2k ik (Pulse Health Care System) &) » & 113 p =42
FTEAFOR L La § RS F BRI PP Hed  GiEE )
PEISE Rl ¢ FMEMEROIFF L LY o p %7 (2013) F 512
Bl AT FAEHAT 0 Gk RBEG) KR > B 7 F RS T S

RFEH O B B0 REFFWF B R RRE T
¥ ORAE & £ Rgik ehT o Goldsby (2017) 45 8t > — 3E B L
FTORDFELRET O EHEESE BB TR TE CEER A

%E"Q'&;‘ ﬁji}é‘i[‘ f‘g?lj o
FRAZ 4 (2010) 4% h 2 5 e I avp s g 170 Af % e 37
B ILE PR R LS _[_E}L‘%’K?L XAk oo - BAEEE S R 6 R

PRzt 4 MEFRESILG IR B ENR I

e
A
=K
&
7
s
B
G
<yl
>
IRy
P 5
3
fn
=
e
A
=1
g
>R
N
Ju
ud
T
&

11



=

Ep B ngha g 4 B g o gttt b — BAES R AR E A

£
=
N

AL IR RERALA S TR A e TRaE 0§ ¢ B

i
A

~

N
IRy
&

4 /‘»l«b/ﬁ‘lj»q EE)‘:FF?I% g] = O/"‘E#K{f = -‘-l—.¥7‘\(7l~ ' g’}l'

: ’Tké‘i‘j;ﬁ\'g ’ 'ffpbdi/?»ﬂ 'li\—"P\—:'@ § ? ’;‘Z"lﬁ‘:ﬁj‘%ﬁ

N
%
'3;

FR A R ALE 2R St Bl T F R bl A
480
KRAAPRE kg #EE - BRI RBIF A T EFAT
T oo e R N T RS A A IR Aaknd R Y R
Pt BBy AL iR BT E P LI T A 4 £k
Fow ARKAR S A B PR ITIFCR Bt £ (EE 1 2010)0
AR FEAEE VRO By ishipd RARE R A
Py BB 2007 EREFE A PN % o A ES 2007 £ B a5 E b
TAGRATL S > TH Y - o 8 a R m s g TR
WA E BE MR EORE TR ALF R RS DED
2 F T A E R GEE R FP R YL A RAE R Y - B

R0 A3 P 2010 E 2% A D S RATOL B S BITNTRE

12



AR BALY AR K S ER B A HE R EF A g

B T AL FE R B o AR E S H B (2012) 4790 B
SR S S LR S R BN SR SR
A% Ao B R S s s o R K Gt B3

—1%‘-7» %E{'ﬁ;@f"& §7 / 'ﬁi‘-%‘m,u '“’frﬁ:%\g lﬁ*l«”‘/ﬂ
L g RS F LSRR LRER GRS FR|FLE

NI E RE R RER R S

HHEE - BBRT s TS BRORT R R & By /B‘»g’ﬁa‘f&

13



R RE

22 B&Zd‘«q.,%\.&‘b 0\'323‘%%&*%

221 pEHE AR

—4
Bl
N
\\-Q:E_
-
N
™
f2
’\
o
T
L&
ANY)
™
c ; .
A
)
i
>
o
RIS
o
'3\
|
1%
N
&

A@AI A BT (ZRER - 2017) - i EH Ex A5 2 EA e gl
RRHE A EH S T2 e AP REE T RN 0 &)
FAZEA G LA G BT R T HJTL-% BsE R A

—z e =

w0 NP G s MG IR & LB S

’s»

Eagm A
(Stein, Kleiger, & Rottman, 1997) o & % g 4¢ 55 € "% (X RTR 38> & £

T N R et o Tl oo gt g TR GRS EEEY B Sjr e p A G

LR EAEE LR B KL WM AR E 0 B G ek

;w»); CETEXIRH G R don ? ~F a? Bz B sﬁw;g—;

14



# (Chudler, 2004) -

222 wFBE A
P;?TK%"] A E it :r'}"‘;c 5158 cnpeds SR RIE'JE (= ifqﬁ.

BT A S g R BIREA SRR SR AT
}'iu_

AR EET A B H T g e E A AR
BT E T & =

i\ﬂt
Cff’

M- EARR R AP oA TR T ¥R (Hart Rate

Variability, HRV) o o F g B & 247> B|d - AL Pl Fouprad g

N AR E

% PR # B % € (American Heart Assocciation)» #f » o 5 % 2
# ¥ & 5 pFE (Timedomain) % #f % (Frequency domain ) & B 3%

AN AR S

1. pF3 4 47 (Time domain) @ & * @ FRIE e T B 5 A%

R \v
jw
14

AT H AR e Y pE R R 52 B (R

(1) SDNN (Standard deviation of normal to normal interval) @ i ¥ &

P L o ¥ 24 ¥R EZ REL, X3 ®

15



f5 0o FH R4S - 4 SDNN & oA 3«

(2) SDNNI1 (Mean of the stand deviation of all NN intervals for all 5 min
segment of the entire recording) : 7% 5 & 4&H B it ¥ < prenii
£ 0L PEH T up Rl EERFac I gR o

(3) SDANN (Mean of the stand deviation of all NN intervals in all 5-
minute segment of the entire recording) : *13 5 4 488 FF & % < gL
iz L N A ERFRCTHR PR SDANN ERE 7
Ko LRERG M LRER > SDANN 2 DgliEd T

*# SDANN 7 T % o

(4) RMSSD (The root mean square of successive between adjacent

normal cycles) : Ap 4R E ¥ SR F L E-L > £ 1, VIR E

(5) NN50 (Number of pairs adjacent NN intervals differing by more

than 50ms in the entire recording) : ~ 7 B ¥ & ¥H4p #8F F < prpFE
AP He o 4238 50 = ) cnficp o
(6) pNN50 (NN50 count divided by the total number of all NN intervals) :

APHS L ¥ oo B AL AT SO Ayt b NNSO P 196§ &

16



¥ oo B e 0 i o
PFis 2 4740 % ¢ > RMSSD ~ NN50 ~ pNN50 ¢ B atp % 3 &
dath ¥ ko FRRE Y FHERTRAL RV ARERET hiptk
7 SDNN(F < 5 % & 1245 4F) - SDANN(E f2.w F % £ {2)
RMSSD(‘&fz .~ 5 % & 3 %) -
2. #8383 & 7 (Frequency domain) : ] * #47iE = F g Bo PR IR 5
g e SR > 0 FAE R R 2 AR 3 & 7 (Spectral distribution)

7% N AR - RS A ss il 2 4T o
(1) TP (Total power) : 2# F > #FF < 04 Hz» N Lo TR o

(2) LFP(Low frequency power) : H“#g# % » 8 = ms? > 47 F 0.01-
0.15Hz > #* & 2 pg# SEE o

(3)HFP (High frequency power) : % #f# & > ¥ = ms? > #f & 0.15-
04Hz > 3AFE vt o b » N & B A S5 o

(4) VLFP (Very low frequency power) : 42 M4 ¢ & » H = ms? » #f &
0.003-0.04Hz » dp A2 AT Rl e ¥ B F R R > § * WA PR
W F R PR VLFP ER &S P AT o

(5) ULF (Ultra low frequency power) : & 4 5 & » H = ms? » #f F
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0.0003-0.004Hz » ipAg t& (PR Je 32enl F S B RF F R B 3§ % T K

PR K8 > 22 SDNN iE4p B o

(6) nLF (normalized LF) @ # Rt M7 7% S0t o g #0245 /(4# 5

AR F F)*100 0 A R A S AR iR

(7)nHF (normalized HF) : ¥ # 1" § AF 74 S0 o dg FAF 7 5/(4h7 5

- T 7 5)*100 0 & Bl B A e ik o

(B)LF/HF * £ 5 MAF# F vt > 5 R ~RI g A ST 5k i -

S EFRRETFIIEE B rRE AT AR - BAE T

R TR F AT S GHeT I A & e

g

A3 v X LPFdpfcii s » Rt RI L HFP &3 > F]5 6 X L g #

w

HERE (P PEARSEEF R 0 P EF BAEHRV I o K

~=h

BAEERF D RBER AR A EHERE o A A 40-50 f 2w
HFP i f » &7 1 jafle 244009 & 9 B bood § 85 S M
B2 - o AdlEu] o EFEMH 4 HRV Bied € 7% > -
T BT n] s de g HRV 2 F énff (23R £ 45 4> # 42 9 44 SDNN

SDANN ~ SDANNi ~nLF g 43 > ek & § 47 HRV B]&E X &

18



L& 4 B (Stein et al., 1997) o

@$%ﬂ¢ﬁﬁ#ﬁ%uézﬁiﬁémﬁﬂﬁﬁ%%’ﬁ{
i aREToagl e FLRBEFETY c CEFRE LA PTERTY
ety o7 Ee ﬁ’JR;‘ﬁ\’%%‘E’ R RR 2 BFenpr R IE > =& 5 —
BHGLE-HPEEL AECERE LA ER SRR T
FRES T R A RRE T s Rk o Carney & 4 (2001)- FEAT R AR 4 g
BWRERLF S HRV %5 HFP 27> gt = X 04 s el
tenr = oo - A MHABRA G4 HPF T r 2 7L 45 0 A R
4y €0 Bl R A 5UE T "5 (Ciarrochi J. et al., 2002) o i& & ¥+ HRV

FRERRE BRERE O RAEASTE R AR

'

G

BAGEORET €51F R D RERS T AR GEARFRE
EREM w2 FLRY o A% SgwTy P S HRV € 7L L
BA AR LR EBAAM DT R AR LRA GE R Dd P

WEgge gp HRV £ B4 B8 3 v LRFEG LB o4 o

fxd
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231 B4 2T K

AR KA BTG ERB O Tz B A TR
X AWPLAEFL Y I-FBIERS HCHBEFEFRA I FD
7 A B oSelye (1983)#- R 4 & Lo BAFA F RS 2 F RS
WRAORA BE MRS cERBY IR B AR REF AAET
F R RS A BB AR R oAy 2

s\ﬁ}uéﬁ,&&& » Flm A A A EEng et € 3§ R AR o

<

AEPRA e A BE T B ERS AR g ERA R LR
A4 EITL A F X ;gt& R ««y;ﬁ;}.ﬁq}g@,ﬁjeﬁ ?\’»g/l;«j
L AA AR E R PR R A blhed L B RE
GRS F PR E B AL F R bEF R R R
Fiodife? RS RE RIL o fraad SRR T B HFR
HAKp R ARS cFRTRS - F Dbk ad EPER T

FIFLRT LD RSTE SRS ORBE T EERI T G R K

R A4 ;@—é;?A;,u,-ﬁJrgy}@J RE 4TI E MRS R B
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F g At a g AR AR BERNARHRS AIE
Bd 220EF Ak (EZPF 0 2005) 0 Gl4r sz 4§ QPG T B
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FoAEEALME RS AR F R RS TR AR
PR RAABEFFEA > URBYEZE TR fg BB
Wi A A S BR o

THRE(2017) %7 PREDHIFRA T L L o 5 - B I
oo F - B A G TR Eﬁf’f/%gjﬁgé_i@* F st kg
RS AR EA SRR AR AT TS AT g T
B;Tg% P E RGP R o RS ERrd]- B TR % &
LR B p s BlgR S AR IR PRRRE T v 2 o -
ERAGRG MM AR §r I FRE
FoPEREY BRI YR EDRS S (UFLHE

ABATH R TREFET T GARE R TR ARG
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B SR ARG e A SR AR S B X
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B f FRAWLF G P € B Rl 5 F  (Chudler, E,
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2004) o 3R AR R B 006 SIRE T o

FAPR GRS A RELEERBEARDEER > AFHF R
e pFs DL € - kR A H I IRA T EERT
SORE T ORA TR R TR A 40 A AT Pl e
B F R R R G R T AFE R X AR R 4 AT
B E (B2 0 2006) 0 Bl F O EIREARA B hE 0 1
BELFLA A RS ERRE  BER G H e L »éb}if«af
Rk P 0 P enE L BA A EF R RES TR Al ¥ HFRT
AR R A SE R R G E TR At TR > RS £
FREA L ZHERORES §F LR F R E R A R RF AT

Bf o FAF S > LIRHIEH R B A L R o - LR
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233 B Bk

= el ‘e % (World Health Organization) ¥ i & g & T g4

CIZR G EZ B R 2NV - AR A 2 WH R4

\

dmAFME R ) B3 1990 E R GFEL B S b - TN F ik

X
ATRERLEE R A B RE R S 6
R @B ARLG IV ERIHES BB ARG 0 RS
FRABDT e L ARG RIRGLE LG AR SR R T

4_ix & (Anthony J. Curtis,2008)  f§ @ % 2. " E F i ¢ 3 3 BIL
- P AB G L PGP - LR e A
HALF IR FHLERT o
SILG TR PR BT R A AR ES 26 T e
TRALF o RS B K LDF B LB R iR 2
T MAFEFARSARAEH KRS A AL EFF o 40
FEFORGE TP AL REFONF O X IR A A g Bk
ERFH D g A1 A F R S o T B RIRSTE L - B i
e g3 TRF VA BEREDA SR E AR TR EREES

REER R R 0 LW R L B AR TRR
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R ERYEEEFEEG A R R
AT A RITAR DB kA AR ER R B ORS §HK
ATEERERF B R DTEF e BT PRBEERE T4
A FEFEAP AR FF O™ o RN &P WA -
Cox(1978)4p 1 & 4 GBS rmB T RE B 4
FIRF Rz Bend T, 7~ RS Ekp B HE R 2 FH D
Feffod W LR BRI ARBIF O RERS 2 5B A DRI
oo RRRIERET 0 F ARIPR G ARL P o M ITLE v
R B4 FALG BB chE o & A Feh 3 (8% (Anthony
J.Curtis,2008) c IR eniE B v B e T3 g L HET T o &
3 et gry.u VO AP R o s A frﬂ;ﬁﬁﬁ{;@:}ﬁ}ﬁﬁﬁ’

FLOEE RAFAPLE T G AKER G R s e
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TS FenTE Ao X F AT L IRL BT 0 PR E ot
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e L BEscs (FP% 0 2003) FlptA T umaEE Ry A

PA AT ROE R APREZE G EREI R L REN P

PARXPIRA EFoor B kehk ok HOTEFE

7]+ (Bar-On & Weiss, 1997) c :Z4c® B & i e R I 0% o R4
- FERFT o HEMEY & 57 B AR S B A i

BRS04 R ARA 2T { HEeahi it o
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FE B KTRE C AARL ) ERI L FHEFTE
# ~wsiE g & CD-RISC~ ™ % FpER S0 £ 4 ¢ < % CPSQI> F*
S Aota o

(D) wERIZ2AELERHAEREALEER TR Y 2328 5
B 1S53 A4 A LEEFL LY~ Lille BINA o 51T A >80
o R PR R TIRFREFE B BEA 40-79 & 0 Lo &
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BE.90-m f w g A E 42 Cronbach’so fh#ic .88 & r
ARFELAERAZPI-RERF - AGREI R FHBFFELAY T e
¥ H L~ £ % Cronbach’s o Th#icie T %% 590 = BEFHFA &
"ERR T pAM TR ER J‘r'fﬁj‘lﬁ},’g},‘J ¢ Cronbach’s o 1% #icix
2 .80~.75~ .84~ 87 f o i F A~ £ % 0 Cronbach’s o 7 #ci
Te% 28 v BRHEFAG g a4 ~THERE CTER
&k J Cronbach’sa Ti#iciz=x 5.82~89~75- 86 Fr A2 4573 2
Woo— Rk (e F52006)0 A8 4 2 4038 > & 354 14354 5 ¢

S h e AR LA A A BARE £ 7 HE0A B AT B

‘_
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o200 e A HEETE PR RS BhE B
A d S5 X203 A BARB A TEG AR TARS o

(3) s F 4 CD-RIS: & 2538 % 2 s SgF £33 2 0
EA R gt id v ERPNT mAPM N TR FHE M2
PR (2015) £ T A AP Bop s 2 %A RS 116 = 20-60
P BF A HR 5% &% &2 5 Cronbach’sa T #c s 95>
Mr g4 LG AP 30— R EHAT BB A TR RS
A BAp M Glics 79 (P<Ol)» 2 m R BRI R 24 » G22R 2 5 0 3

Fp# e v iRemisft g4 CDRIS, & T¢ 2 Rt A opiax &
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B2 0 TEBUP R R FEL R ERTRE ST LR

PREEEE o iz F iontk kgL T v R ERE £ CD-
RIS ey R e 2 ik g £ CD-RIS; & T¥ 2 R\ 5
B REE DL E HAPM Rl A27P<0) & TP wy
Fiwdedd FEIFS ) 2REE I AL e M RERR T <

e i A AR B G BcA W) 5 406~ 462~ 332 394(P<.01); £ TAk g

AR L AR AR M el 336(P<.01) ¥ G REE L ARM 0 A
TE AL AFZ R R o d NPT EET RN P 2R

TSR § & CD-RIS b 0 M4 Mt 2326 £ § L iz »nh
$ * Connor fv Davidson (2003)nT %] % ~ 2 @ B A& 4 s ~ 3
BT e rn  FLRES RS - FiE iy
MG F 0 N FRPE FLAER AT A G EEART o
4) A EPER S FE LY 2% CPSQI: R4E AP b- R
Cronbach’s o % #c s .83 » Hagp & 5 89.6% @ Hrr & 5 86.5% (Irwin,
Olmstead, & Motivala, 2008) - 1245 & 7= (2006 ) i%5:iE 205 i+ 5 A%
EEFF LN TS E A SRR R A L SRR BN -
4+ Cronbach’s a % #c 5 .79 £ P R G Hy=91 - £ £ P& X
VHES - B ARERER P F G BINA O - K44 - BT

AE R A RPER S PER A~ pERE T~ ¥R RS
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PER 4R~ % ERE PR EH AN GEE BIA O BEE
& 3 BLAPER R X SPpER ST o & BT P 0-3 4 B 40 021 4

BAA S AR GPERET G L PSR S ARG ER ST R

W A\ﬁxﬁ B E@:EF\;‘%%*@ # (Tsai et al., 2005) -

4R AE L FHFER R B ® (Heart Variability Sensor) B & »
ANE TR F SEFPE LG U & BENEGEAR 4 5L HRV+2 o 5 %
POEE - AMPRE- BE R SEET ORI 1R

BRirransE - ﬁ’;;;}j%\;mu F i r’p"l«%_ é-‘kﬂfp—f \

333 R %Az

KRR R - RO APPSR G FERF IR 3§ E DA
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WL R R 0 BRI S F 82 A5 CD -

34



3.4 A ¥

A TR S B ~ R %o 1 SPSSI8.0 MG A4 & g
SR HEHFEEEAT AR EATRIL - B ATHR I EH &K
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41 RAAFHRAZ st

AT R E20-59 & 0 d 2 4l TRBFRATHE B
ST AR SAL 02 ¢ 2029 A 6 4 (12.5%)030-39 & 15 4 (31.3%)
40-49 # 18 4 (37.5%) > 50-59 # 9 4 (18.8%) 6|04 » § 17 4
(14.6%) » % 1 41 X (85.4%) « £ Frerits » £ 1 B F 7 L (4.2%) -
MLE 39 4 (81.3%) L ER2 4 (187%)° B #F BiLAF 6
L(125%) BP 2 A BB 1 A BAFE o 1 A5 H R 2 A
LRWE - 2 ABLS%E A ARBAR FoRRER 6 0 &
wokint 8 £ (16.7%) > 1 & 11T 15 % (31.3%) » 1-3 & 12 % (25%) »
3-5& 7 4 (14.6%) ~ 5-10 & 3 £ (6.3%) ~ 10 & 12+ 3 £ (6.3%) °

U THEAHHRV M2 e p R E (D R4 B4 s
FREA OB LT HEEASFTEL )2 TR £ HRV
SDNN- 112 SR 42 K YR A BNA P E<050 H #3044

AA e B kAL T
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% 4.1 i;é—‘ﬁf;!}d&fﬁi
B Ed F e HEE
N=48 % N=25 %  N=23 %

#

20-29 & 6 12.5 3 12.0 3 13.0
30-39 & 15 31.3 6 240 9 39.1
40-49 % 18 37.5 10 400 8 34.8
50-59 & 9 18.8 6 240 3 13.0

el
7 7 14.6 2 8.0 5 21.7
-+ 41 85.4 23 92.0 18 78.3

TR
B 7 4.2 3 120 0 0
A2 39 81.3 20 80.0 19 82.6
B4 2 146 2 80 4 17.4

B
i 6 12.5 4 16.0 2 8.7
Z 42 87.5 21 840 21 91.3
# 8 16.7 3 12.0 3) 21.7
1&#m™ 15 31.3 9 360 6 26.1
1-3 # 12 25.0 6 240 6 26.1
35 =& 7 14.6 3 12. 4 17.3
5-10 # 3 6.3 2 8.0 1 4.3
10&2+ 3 6.3 2 8.0 1 4.3
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442 & 25 p|2. HRV %

=1

NP AL

N

=] P e ¥RR e
Mean = SD Mean + SD P
HRV
SDNN 55.36 + 21.64 41.08 £ 1551  .014*
LF 493.49 + 483.11 270.8 + 231.81  .055
HF 245.42 + 22359 192.89 + 149.72  .356
LH/HF 1.83+1.24 2.47 +1.01 .059
- _éz)g + g %
B 54.60 + 7.66 50.81 + 8.70 116
Bk 755+ 11.13 71.84 +10.71 254
=75 65.60 + 10.41 61.95 + 13.11 202
I 4 73.10 + 11.25 71.84 +10.95 .698
i i 70.80 + 12.11 67.71+12.12 .383
FHFFE L
*HLR 14.40 + 4.03 16.78 + 2.19 .016*
Pt 11.96 + 2.90 13.04 + 3.47 246
XN 14.36 + 3.03 15.86 + 2.34 .062
TR 14.52 + 2.88 15.52 + 2.71 223
ey 9.84+ 271 10.56 + 3.17 .389
PR 10.52 + 3.02 10.91 + 3.51 679
RSN 11.08 + 2.64 9.95 + 3.05 179
E R 13.44 + 3.46 14.21 + 4.30 493
IR A
B 64.54 + 12.26 62.12 + 16.31 .056

'i:;b 4 bE A s BRI 1T 18.65 + 6.41 .500

g T e
= S - S B, 8%

#ig;sb AR I 5T S E03es 17.52 + 5.22 720
MR eg T 2% 14.50 + 2.34 14.36 + 14.50 .855
2 7.54 + 2.36 6.96 + 2.03 .366
7 RPE 472 +1.16 4.60 + 1.35 733

TR FREAE
o 9.20 + 2.80 8.60 + 2.80 483
PEFR, & T 1.75 + 0.60 1.69 £ 0.76 .788
PR 4 F 1.75 + 0.73 1.52 +0.79 311
PR Hp FY 0.83+0.76 1.08 + 0.84 286
PEFR, i 0.79 + 0.88 0.56 + 0.84 374
pEFR, + 3B 2.12 +0.61 2.13+0.69 977
PREH LD 1.70 + 0.90 1.60 + 0.83 .698

Pitd o> THZIES o2 %A ki *P<05-
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4.2 “FEEF s A~

HRYV i
421 Hehisp LR v
AT

B~ AT

Ae::

< 4 78 HRV :}F] 1% > SDNN ~ LFP ~ HFP ~ LF/HF > SDNN &
q-/r—" r}

o F B BARE S LFP &7 A 2 5 HFP & 7 8 = B
LF/HF 4 77 2 g &

‘i):i\::l’/g";}ﬂ*ﬂ o
F - I P HRPIER (S S

& 482 HRV iy - TR kL DA
46 & > FHRE 24 4 > HERE 22 A 5% IR 44 4 > FERE 24
Ao HtRE20 4 S R ZFENA 42 4 FRE2 A BRI A
Fw iR 444 254 HREI A
204334 46 L3 T 20 RE S8 2 p HRV #
iRl £ R 4T @ SDNN = ¥ ¢ 5 78 = > % - ~ = ¥ E ¥
S GLFP % - ~ 2% T 5= e R ER Y AR HFP
WHE - P RY SRR RFIRE R e G EHF
»z% 5 LF/HF »t % - ¥ } FRERFT S FZ s iF T
HRESDNNe F¥ FH > %- ~- ~ =2y d R ¥FiRE > LFP
EiFEF P F - D NP EEF SR EE HFP v iF
Ao x o 2 sk HFEFSLFHF 5 - % 2 5 52 FFT
Fo o w T EE Yk o
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% 43 § - 3spsk e e HRV % 1502 £ B A 49

P

|

RS R N MeanSD MeanSD t P
F B 24 55.41 + 22.01 70.30% 25.47 -2.85 .009*
SDNN
Eai 22 41.08 £ 15.51 59.44 + 19.87 -5.61 .000*
F B 24 499.39 + 492.58 433.21 + 425.65 2.04 .53
LFP
Ei 22 270.80 + 231.81 463.47 + 284.22 -4.44 .000*
F B 24 250.32 + 227.08 342.03+390.01 -1.35 .189
HFP
Eai 22 192.89 + 149.72 320.07 + 345.79 -2.05 .053
2 % 24 2.46 + 1.03 3.68 £ 2.58 -2.33  .028*
LF/HF
¥ PR 22 1.83+1.24 2.22 +1.39 -1.18  .249

*P<05 Piad SHTH TS XA
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%44 % - FgsEFoep HRV B {8 pl2 £ 8 247

B 14 B
D SR BN MeanSD MeanSD t P

A% 24 56.94 + 31.09 63.21 + 29.84 -.987 334
SDNN

#HE 20 57.35+ 35.34 71.18 + 31.95 -26.19 .006*

A% 24 546.18 + 614.92 508.20+474.29 .408 .687
LFP

¥R 20 440.05 £ 333.43 593.65+396.61 -2.46  .023*

A% 24 351.87 +478.39 350.89 + 377.54 .016 .987
HFP

#HE 20 112.87 £112.06 331.65 + 220.37 -4.48 .000*

A% 24 2.10+ 1.37 2.18 + 1.86 -.153 .879
LF/HF

¥R 20 470 + 2.65 2.08+1.42 4.68 .000*

*P<05 Piad SH TS XA
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%045 %z et ) HRV % (2 L3 A f7

ELs|

|

D SR BN MeanSD MeanSD t P
2% 23 46.88 + 11.21 59.31 + 22.83 -3.07 .048*
SDNN
e 19 43.38 + 13.17 60.61 + 19.647 -4.18 .001*
2% 23 362.78 + 193.96 551.04 + 480.82 -1.79 .086
LFP
19 298.56 + 256.30 527.47 + 389.05 -4.14 .001*
2% 23 120.92 + 76.01 344.09 + 473.27 -252 .019*
HFP
19 141.05 + 147.41 407.85 + 407.17 -3.88 .001*
P 23 3.70+£ 1.53 2.23+1.26 4.56 .000*
LF/HF
¥R 19 2.78 + 1.49 2.62 + 3.19 .28 176

*P<OSP iEd =¥ T H 2 58497
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%46 $r s 2] HRV % 52 £ 8 44

ELs|

|

D S L BN MeanSD MeanSD t P
2 % 25 60.66 + 25.72 64.69 +23.09 -.7333 470
SDNN
Eaic 19 60.34 +28.39 66.47 +25.32 -.929 .365
2 % 25 459.89 + 430.13 554.92+ 367.83 -7.34 470
LFP
Eai 19 538.37 + 474.08 618.16+ 452.69 - 75 466
2 % 25 157.49 + 102.65 298.35 + 278.75 -3.23 .004*
HFP
Eai 19 171.17 + 156.89 317.76 £ 190.75 -2.92 .009*
2 % 25 3.49+1.73 2.32+ 1.37 2.48 .020*
LF/HF
¥ PR 19 412+ 3.01 2.19+ 143 3.30 .004*

*P<OSP iEd =¥ T H 2 58497
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"

"2 Yo%k HFP ~ R 2 LFP % T REF L 8 o

—

(1) SDNN: 4 % ‘ez =t SDNN = jp| & %] §_ 55.43~54.36~46.88~59.51"
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P E>05-%p 2% 48 %P 2 LFP % jp| 4 % §_289.19+483.222~
288252362 P E<05  ep 5 EEF AR o A% = Fwm P LFP
TR OHRELAF CFEF B e Y HEFLE
42 K|~ o

(3)HFP: ¢ 5 ‘.z =x HFP % jp| 4 %] ¥_250.59~326.05~120.92~154.84 > ;
P8 e HFP % jp| A w] §_213.97~124.13~147.66~163.02 9 3% ‘2 P<.05

T =X oA P st iE «P-@;‘ AR ¥R E iR FHEY-FEF =
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TG HFAE  HRErETANFLEL
(4)LF/HF : % % 'ww = LE/HF % ] A 5] £_42.45 ~ 2.06 ~ 3.70 ~ 3.47 -

P8 ' LF/HF # 4 %] £.1.93 ~ 4.83+2.75+ 427> P £35<05 =

=X
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3 47 % wew =P HRV 2 £ B 245

.

¥ - & - i % = iF 5o i
N Mean+SD Mean+SD Mean+SD Mean+SD F P
SDNN 7% 23 55.43 + 22.50 54.36 + 30.90 46.88 + 11.212 59.51 + 26.23*  3.53 .000*
¥ PR 16 4432 + 14.70 61.61 + 37.43 43.85 £12.862 56.52+ 24.2° 3.21 .032*
LEP P 23 494.06 £501.91  511.07 +621.86 362.78 + 193.96 481.93+444.17 3.56 .019*
¥ PR 16 289.19 + 239.45  483.22+347.85%  288.20 + 226.54°  523.62+493.34®  3.76 .017*
HEP T % 23 250.59+232.27%°  326.05+472.17  120.92+ 76.018°  154.84+104.5°  3.72 .026*
¥R 16 213.97 £ 148.96  124.13+123.03 147.66 + 155.6 163.02+166.21  1.51 222
LE/HE 7% 23 2.45 + 1.052 2.06+ 1.43° 3.70 + 1.53" 3.47+ 1.79° 7.71 .000*
R 16 1.93 + 1.452 4.83 + 2.75° 2.75 + 1.58° 4.27 + 3.13° 7.81 .000*

*P<0.05P Ed A EHE F1F B EAYT > BB LI A AREA TSN REFERFLE o
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T L2 BN %G

a0 B is P i B
Mean £SD Mean £SD Mean £SD F P pn pm
EN
% 54.60 +7.662 35.80+8.18° 38.15+10.25° 48.08 .001*  .422 465
H 50.81 £8.70? 33.72+8.340 35.78+11.86° 39.72 .003*
i
T & 75.50+11.308 48.26+16.8° 51.52+15.25P 39.56 .006* .424 463
¥R 71.84+16.812 51.50+10.50° 49.23+17.78° 18.02 .005*
7%
T % 65.60+10.412 41.80+10.44° 48.15+15.43P 48.18 .001* 724 418
E2gis 61.19+13.118 40.65+11.92b 44.23+16.97° 19.89 .008*
n ¥
[N ]
L 73.10+11.252 48.10+16.36° 50.56+16.95° 45.21 .003* 524 537
E2gis 71.84+10.952 45.21+14 55P 47.82+18.40° 31.92 .009*
E 'Eg
% 70.80+12.112 53.40+15.95° 52.82+12.41b 25.57 .001* .295 .793
E2gis 67.71+12.12° 49.02+12.21b 51.63+17.81° 18.25 .003*

PR imp 2K SApr B FH - d EFEHE T RBEAH B P AT A IR AT R TR REET LR
"hoRA SR mAt o PT AT A R BRI ER AR > d b THREA T o
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49 P TE228p 2 2F LR B4 (255

R fs B i BRR
Mean + SD Mean + SD Mean + SD F P pn pm

q ok 14.40 £4.032 16.96 +2.73P 16.76 +2.83° 8.09 .001* 149 319
¥R e 16.76 £ 2.272 18.04 +2.27° 17.52 +2.18 3.26 .049*

R
q ok 11.96 £2.902 13.72 £3.23P 14.08 £2.58° 7.81 .001* 164 .583
¥Pe e 13.09 £3.632 14.90 +2.44° 14.57+3.51 22.21  .028*

LR
F e 14.36 £3.03? 15.44 £2.90 15.76 +2.65° 3.26 .047* 494 716
¥R e 15.71 £2.39 16.09 £3.57 16.00 £3.54 .84 442

1 B
F e 14.52 +2.88? 16.04 +3.58° 15.76 +2.60° 409 .023* 142 .064
¥R e 15.47 £2.67° 17.31 £1.91° 17.23 +2.66° 524  .010*

Pi TP =R E4prBgF

B oP A7 BRI EFp
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249 FHBTREAZ BN 2 B ML BB (o

R f& B i BRR
Mean + SD Mean + SD Mean + SD F P pn pm
o g
q ok 10.68 £3.272 8.18 +2.5° 8.33 +3.03" 5.73 .007* 179 229
¥R e 9.84 £2.71 9.24 £2.75 9.40 +2.88 o47 .58
PR
PR 11.09 £3.61° 8.09 +3.00° 7.85 +3.26° 13.25 .005* 259 .100
¥Pe e 10.52 £3.022 9.20 +£3.57° 0.48 +3.44° 4.29 .012*
e B
F e 11.08 £2.64 10.24 £2.86 10.08 £2.66 2.08 136 .029*  .051
¥R e 10.35 £3.16° 8.70 +2.63° 8.45 +3.24° 5.08 .011*
& R
F e 13.44 +3.46%  11.76 +3.80° 18.64 £4.18° 34.41 .004* 454 199
¥R e 14.19 +4.44%  11.35+3.37°  16.76 £5056° 12.50 .007*

DEH BRI TR B EA Bt AT A AR A TRV REFERFL
MRS B R AR o d b TR AT o

S g U I - T
B P ATA SRl EFAp
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%410 w@EPF L2 ep 2 2F LR LHT

B 8 iRl BRI
Mean + SD Mean + SD Mean + SD F P pn pm

A
@ sk (N=24) 63.75 +12.57° (0G0 726041582 455 017* 402  .286
B iz A5 +12. +10.89P .00 £15. ) . . .
$pe 2 (N=20) 62.20 +16.64° 67.12+17.42°  66.83+16.34° 484  .012*

BARA s s 3HE Tt
e 19,50 +0.962 2215 +1.03° 22654133 356 .038* 592 471
$H 18.54 +1.33? 21.25 +1.225 2116+1.13° 946 .000*.

A NF T A 8- E- I
e 17.80 +0.842 19.20 +0.70 1065+1.00° 216 129 457 407
$H o 1754 +1.09 18.16 +1.20 18294097 744 481

e T REFY
95 14.40 +0.53° 15.60 +0.5° 15854063 407 025 258 196
e 14.33 +0.58 14.70 +0.63 1462 +0.67  .356  .702

Pl
95 7.40 +0.54° 8.75 +0.35 9010+079° 622 .005% 359 .077
e 6.95 +0.42° 8.20 +0.42 7754049 579  .006*

SR
T 4.65 +0.26 5.10 £0.25 535+036 222 122 368 517
e 4,62 +0.28 4.79 +0.29 5004031 126 309

Piriop RS HFE J EERI T R lAf B 652 AR A B R ERFLE -
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%411 T FpEmRE L2 P 2 BT LR L

w0 R is Rl iE HR
Mean + SD Mean + SD Mean + SD F P pa pP
KA
F B 2 (N=23) 9.34 £2.972 7.74 £2.96° 7.78 +3.66° 2.78 .011* 114 .033*
¥R 2 (N=21) 8.42 £+2.762 6.00 +2.48° 5.42 +3.00° 11.45 .000*
PEFR, & BT
R e 1.78 £0.59? 1.39 +0.58° 1.39 +0.72° 5.35 .008* .818 573
¥R e 1.66 +0.73 1.38 +0.74 1.47 +0.67 1.50 .233
PEFR, 2E
R e 1.78 £0.73? 1.04 +0.87° 1.34 +1.02° 11.33 .000* .983 7135
¥R e 1.52 +0.812 1.04 +1.02° 1.38 +0.97 3.10 .056
PEFR HP R
R e 0.82 +0.77 1.04 +0.76 0.82 +0.98 .82 444 .205 143
¥R e 1.09 +0.83¢ 0.76 £0.70 0.42 +0.67° 3.10 .013*
PEFR, 3 I
R e 0.82 +0.88 0.69 £1.10 0.95+1.10 42 .657 .066 183
¥R e 0.57 +0.87 0.19 +0.42 0.52 +0.87 1.9 .150
PEFR + 3£
F e 2.13 +0.622 1.78 +0.51° 1.82 +0.57° 4.03 .025* .849 253
¥R e 2.04 +0.662 1.71 +0.71° 1.61 +£0.74° 4.98 .012*
PREFHAA
-l 1.52 +0.812 0.85 +0.65° 1.09 +1.04° 6.30 .004* .067 .802
B e 1.73 £0.918 1.26 +0.75° 1.17 +0.71° 5.09 .010*
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