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ABSTRACT

Background and Purpose: Several past studies have verified the
physical and mental benefits of body massages. An increasing number of
nursing personnel and care providers are applying body massages to
alleviate anxiety and enhance parasympathetic activity in severely ill
patients. The rise in consumer electronics in recent years has led to a
spike in reports of severe physical and mental symptoms concerning the
head and face. However, with the exception of cosmetology, scientific
evidence on the effects of head and facial massages remain scarce. The
purpose of this study was to explore the effects of head and facial
massages on the heart rate variability (HRV) and sense of anxiety in

women.

Method: A quasiexperimental design was adopted, whereby a single
group of participants was recruited to participate in a pretest and a
posttest. A physiological feedback analyzer coupled with the State-Trait
Anxiety Inventory (STAI) was adopted as the measurement instrument.
Experiments were conducted on a group of 32 women in an anonymous
trading company in Taipei City between October and December 2016.
Each session lasted approximately 40 min. The participants were
instructed to lie down and rest for five min before and after the
intervention. These readings served as the pretest and posttest HRV data.

The intervention lasted 30 min.

Results: A sharp decrease in the participants’ state anxiety and trait
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anxiety scores on the STAI was observed after 30 min of head and facial
massages. A time-domain analysis of HRV showed significant differences
in NNMin and NNMean. pNN50 also achieved significant differences 10
min into the intervention, suggesting an increase in parasympathetic
activity. The %LF index decreased significantly 5 to 10 min into the
intervention, suggesting a significant decrease in sympathetic activity

after 5 min of shoulder and neck massages and during the eye massage.

A review of previous literature and the experiment outcomes showed that
the effects of head and facial massages were similar to those of full-body
massages. Head and facial massages changed HRV and automatic nerve
activity, such as increased parasympathetic activity and reduced
sympathetic activity. Moreover, the intervention alleviated the
participants’ subjective sense of anxiety. Unlike full-body massages, we
failed to observe a significant correlation between head and facial
messages and HRV/sense of anxiety. This was possibly because of the
small sample size or because of varying participant heart rates. A more
definitive conclusion may be present in future studies on head and facial

massages.

Keywords: Head and facial massage, facial massage, heart rate variability,

anxiety
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P FRE RS EHITEREED F A LR F AR
Brbod FoA B B G N ART L s GBS o ffd o R

PRAFY > APT IS BR G ~%¥% AR RERpREG -
B fEINTRERY GG A B AL IR RAFERAT EGE G

)5 AR BB B TR R G R § { § e o

(FB 4 % > 2000)
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221 wHFPRET YRR
sn | Py iR
1733 | Hales |® ST FEELF REALD
® Ik g BRIcCErRHZEG FHoARM L
[ ) :I-%ﬂu-_,\,,riuﬁ,fg‘?miﬁ,ék},@?fv?’?;samﬁ;ﬂﬁ,
® iy RALLEIF IR EEE
1965 |Hon & Lee Poa MRS Ed o S FRRAET DI
R S CTY 108 3778 Yy NS
AR A
1966 Crady, Hoff|® w¥e § o 27 Fenbtg R 7 1F 5 Fr R iR A 0
& Vallbona ip
O ALBHIMFLITRF TR RERL
1973 Sayers DB 5 gl = Bk
® AR FR{> (0.04Hz-0.10Hz) #_ %k p A o B
grek ek 4 ohikds o B R EG M
Hyndman [® 1P (010-0.12 H) £ 0k 4 gk
1975 & %ﬁﬁ SHAE o B R |
Gregory |0 P (03H2) 21osif 1 31 b
L e eAE K
Lawn & | '%7§ﬁ“i§f@%4%gv¥é&#
1976 | 00 SRR A RS 0 S LT LR G
i) SR BLF ST G
Wolf, |® FREdM g iR o FRABIRE
1978 Varigos, FAF=2 X3 FEBRABME
Hunt, (@ »w’bﬁz’sm/,s‘s EEFSFRBERDT D
Sloman R 7= Fo
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#E X S Py Ea
RS FRRERTFPR D ER SEED
A
jz\.,g; h ’:‘% %z{‘ | * AE 2% L 47 K ope oA f_‘;fd g <
Akselrod TIP e AT e 2
1981 EREE R S I Fat s
’;\EFLIMKE“K BAR CBIARETREG
v e ? ﬂ(ﬁﬂ'} m/r't}_)i Fﬁ‘g > m Fg FT%K ‘/J’\ E'J
BRIRAEEET M
A F R (HRV) Ly o B oo B 7 g
|
995 Cowan (interval ) £ ‘@5 i i)
BT OEE €2 ENTNLIRE | B
( European Society of Cardiology & North
American Society of  Pacing and
1996 Electrophysiology ) 37 & 1w F % B & op
PO &L RES N SRt
mEhd B2 I E R NER O GRAP M
P L7 AE
AR 4o
PR e pnesgBL-mr kD e
, 7 A - 1 TP AR A
feprak s
2005 fﬁ‘i : ET’_»“‘_ If‘—lffp i
=R
B
2000 *vsz; LRGP S RE SR REG RR
1= 5= 0
;ﬁﬁ SRR~ R BB B2 B A B
e s I
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#2-2 < FREDREFE
£ % F?K"ﬁ TRk By £k
1994 | Rechlin, Weis|® 3 3¢ & & 4 %%—t—' B P AR T
& Claus TR xi;,mm*‘eﬁg B3 B AR F R
MATRERE AL ERLRE Rl
LR A SRR AT
1998 | Narkiewicz et|® ¥ 3vx 3 {6 SDNN %2 RMSSD p? &g+
al. " ~LF # % ~ HF "8 < > A 7464
i X ME R LR EFET Mo g
A K B
2003 Gang & |@ F,\_;,—...f‘[?ﬁ&}?l%g%i:('u %% P 54
Malik Fl o F A AR E & e PR AR
o BPEBRCTFRFIRE M
2003 | EEE - @ HAlEF-ABARBREEFY TS
5 EE E8£55.6 2 6.7 K
Boakis ~ |@ zﬁﬂ%ﬁdﬁ:% femas Ao A LREA
kA B H A R ‘mm M AxT % > LF/HF
I’E%H‘H%'
2005 | 38 E o (B BEAEDF AL 100 4 o Easfia
3I%5% |40-60 & :
® R RAXF g I REIpRARE
® uBRFMHERBFHFR NP
2006 | B EE -~ |EH 42 lii&x'ui\ﬁ-’g%ﬁéﬁﬂ:}%/\@f«?ﬁﬂ
ERE |7 RBECFRRIJITFREEFTER
FEE |[RiAERd ERARR
SRS ® FI %‘r?%ﬁﬁ'@u F B Mg (LF)
BERELE ST IIPM
] —&M,\,w%dﬂlxﬁngSDNN HF %
LF ma‘ﬁfﬂ’— HEA T
2006 ﬁw'ﬁ,’i FHIOTEEFLBREEZE2 EEDLF
+ RAp AREAY
Mg (@ AXEJEYARERE DAL TFRR R DS
¥R A R IREF O

18




233 p ## £ %% (Autonomic Nervous System > ANS)

poEA S R R(AH A4 Gk 5 Autonomic Nervous System >
ANS) BgHid S iis paX fad Pt Fa 8 5o - ik
#\)L =2yl :ﬁm,k /z‘ i&%?ﬂj"j’ﬂnﬁ;ljgz;\ me’[g/}a\aé 55 ‘Eﬁv , l}‘]ﬂ,b hl—l—Fﬁ

ThE, & Tha o TRRE D L AL BT

MRS EREEFTRE AN ERRX T AL LRAS

p
t I‘.L

% ku( sympathetic system )£ &] 2 g 4?55 % si( parasympathetic system )

B IR o EfE ?ﬁi%’ﬁ"ﬁ Fpd R AT L e oo BRE

Rk R AR 2 B AeATIR R 4 & LRI B
T~ REME BY DRI

LA geniEr R4S RS R LR
RSt e Ll B R SRR N RS

/4

-

R Sk PR R R e ARSI d R
EARASTEL KR T%#m,uﬁ P ER RS o @
Bl A genfer L vdrdlibaiR g 4 LmE > § 1 A MRS R
A AR o AT R R BB BRI RIS S TR
BT S pERELE R o A H TR BRARE o X APHAP S o

2.3.4 < #EFFPH ( Cardiac cycle)

WEEH BFAPELEY AR TR BT 2 - - LIRS
RN R

SRR - B EA S BRBHG & ('sinoatrial node,SA node ) °

-

e
%
Pt 5 FaT b R R Ol fe Bl B (TR k] RS AT v 8
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LRI U ORE cr LR S L SR ORI I S o S D S

fek

el 5 B 1P 2Ry B MR
WL@&%@ﬁ@ﬁﬁfwzﬁl@%ﬂmﬁw?%éﬁéiEWAv
node)~ % % & (AV bundle; bundle of His) fv¥ & % = 4 & (Purkinje
fibers ) ©

ﬁﬁéﬁﬁﬁﬁﬁﬁiﬁﬂﬁwmmw’jﬁﬂ~@%

FLES o?_l‘}‘_‘jtl

‘“ﬂ

W#opow 5 B BT F (Stuart, I F., 2009 ) -

o P Al R AR L2 R - B T EEY

(Cardiaccycle)» ¥ 1 afF LI § dn BRE 572 2 5 % B - 2 #

THREEAEMADT P Y P NESESE T DT ER TR

&f i v T B (electrocardiogram,EC G; EK G)» it iedkd %A

4 F @ikt (TR il m L Tine Lo g enE § A R o (T

A A B S P T E BB b TR ALY B

Dok e Al e 2P QRS A STk fr U i -

Pt (Pwave) 27+ Sfrz v 542 22 BT (& 5 feéE) s
#¥ CECG ik ¢ w3 AdH B A2 §REPER (538537
Afrd £F BB d FE ez o v B0 S
%% 22 QRS A% (QRS complex); = % pizBREPFHF 4 L& -
e g7 § R BCGH P AT - ks w3 1R (w3 4%)>
A2 T (Twave); @ U &< 3iep Jesgegth > - 87 35 R
B Ak o %i? d ECG & ot & Kejh 35 ~ FFH & % £ KRB T 38

SR A8 o (Stuart, I. F., 2012)

Tkt PRAEIE Adiitwsdfmitfed it BEET 38

EER 9012 ~ 02 F QRS AFENE 0.06~0.1 52 7F »
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$F QRS HE R LT A< F el RIS T QT B
it R ARl B OER ST MIEG S 04 f fAoz
’F@IL mp‘;‘;—};’& T /,illﬁz\lu m'uﬂm‘mﬂf_ﬂ«ﬁ‘g'l,ii O(-i é :é: . P

24 > 2008)

235 xRk

FTARMNEER LA LA X L :J'ffé“‘,f T X F 5% (SAnode)

R AT > p M S AR R E R BT

LR EHT IR SR (GET IR L T LA PE)
FRE-E g LA R o Ao 5 S RORIRHE (BB

feeaqg it ) FREHRaop L3 &t o e F o (Stuart Ira
Fox,2012) o *t3 42 BApS cnlgdnie® » @ B § 5 B amc R A 5 7]
PENS AT R B AL T FRBEORREME T
AT T ok BT € 5 wgﬁaﬁ%ﬂ’wm@ﬁzérwﬁ%
2 B | (Heart rate variability » HRV ) o o 3w e X p &40 S o
FREECTRDLP  CFRERT Y RIFL3TE p 24 GF D
12 o (FRMH-~FER -MmEL - 1998)

PR DS ERE- B RED RIS FERR DY
- BAHZe e TR R ARG EFY F AR ke
MELBED R T 0 RR BFRER R o A £ DT o X o
" RR e 5 @8 > 25 TR-R ¥, & TRRI, (R-Rinterval
or NN interval ) % RRI g = % > & ;7w gt 5 g 4 RRI 4| >
Pl moprd 3 A% o 2% RR B CEH Ll > 2047 T
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v ITLIER A E e Kl 4 tw’é'ﬁ'—“’f”#};}*% °

e E A RGP T A G TR A 47 ) (time domain analysis) £
"4 5 & 47 | (frequency domain analysis) @ & o Pt A 4772 7 8-
Hoa s Thyz TR &4 ?iﬁ%{%u&)“?‘*ﬁﬁ P f RS
VEIIHBER A AR o U RF L ERE R i - R £ X
ek PR LR TR o Ao 24 ) PRen AT 0 18 RI AR g
I A

1
BeRF L E A TR AN

B

chlc 7] 12 (] e AR o Ao B HP A BB~ AR AR

2
7
SR R i % B (Lorenzplot) » f

LA SR (IRt

Rty
TR
\\\?{r

Beolwptz 2 TR F Ligths it
Gl
R
1~ Mean > g HTEDE D Ty ol T aE o
2+~ HR > < p-#icEk (heartrate) - T39S §dc o
3~ SDNN ( Standard deviation of the NN intervals ) » «= ' f¥ #p 1
HREmHL 2Ry iR L > TR E g (variance)
RIS HERL AL s FRERE S
4 ~ SDANN ( Standard deviation of the average NN intervals ) ¥ &
PR A B L e T oo gt (3
FAS A4 ) RELFE2FHRERL > U BPR
AR FRRER o
5~ SDNN index » < gt iR L ehT35E (L F KL 5
ks ) B S AR ERR L NTIE - TR E
PRSFREIR -

6 ~ RMSSD (the square root of the mean of the sum of the squares
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of differences between adjacent NN intervals ): 4p #5 5 «& pb B )
LT ot mE 5 o 7 84 R R A LaiE s o

7 ~ NN50 (number of pairs of adjacent NN intervals differing by
more than 50 ms in the entire recording ) : 4p #8 & & B FF #p < 3
50 % ) enip i+ P4 e Bl B A AL M -

8 ~ PNN50 (NN50 count divided by the total number of all NN
intervals ) : 4p A8 % .« B P Hp < 3% 50 F f; B Fednt b 2t iR
LRI GEE Mo

"+ 4p#? > RMSSD ~ NN50 2 PNN5O = 4§ & G A& «ip B |2
(B HE - 2000 ) 2 Edh %R Rip1hk - & RMSSD #& &
By 4k = F‘ o
® Biwidipth—

1 ~ HRV triangular index:=r . g /¥ Hp & % 2 & & < fausfis B 7 4

L SRS IE T U E o
2 ~ TINN ( Triangular Interpolation of NN intervals ) : . g ¥ #p
AT RRRBY Z AR o
BEEARPE ARZAZITRCIRRAANEDRL vV E R
B ES REHESPIL 2% 20 A4 oA 24
AR RS B Y RAA YT R edpR LG 7 R &
FEIART Pl 2ANEF V- i R E G AR B ha
PR LR St SRR A R B R AR T 0 e TR L ¥ AL R
WOk T S A G F R B R AL A e
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% 2-3 HRV i 2 472 S8y i

fEH | Ei T &
Mean ms | fTF BT ISE
HR T | Tim phk
SDNN ms | S HEE R
(B 3R R )
SDANN ms |FS5A&EcpRYaiEEL (&4)

SDNN index ms | & S5A&Cp R aRE R T IaE

RMSSD ms | ARASS S prRTH L BT 2 foan T SR {5

NN50 B | APARS s pe R E &2 50 F a0 ik

PNN50 % | ABARS s PR H S 3T 50 F ) B g B
triangular index RS B R thifn

TINN ms | HCEEHASGRERSZ KT

3L ! ms=millisecond
BB A 472 R A 4702 0 & 1960 i JEEN ;T‘k’ﬁ F LML T
Bd S EAN AT TR FYEEFRRT A 8 L Eie
MEAT K @ S U e R W P B L A JR 3 5 F B A I fodR
tge 328 (sinewaves) o d 2@ (B R SR o H 2 g
Pk B2 F ik (fast Fourier transformation' FFT) v f #53% §F
4] 5 3+ (autoregressive model estimation ) = f& » & 2 ¥ #& 3% 717 3|
SR R B S A B0 B p Bese fER R P - B TR
SEE SN R RS AL
BB o722 7 FoskBF il @0 5 EF R irk i
TR e R e s AT g 0 - SEER T A4 § OBl s

KiEeFEE » P33 E 02 B AR PIEFEL o THRMEAE (Very Low
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Frequency » VLF) # % ]->*0.04 Hz '™<#f (Low Frequency ° LF)
/i %+ 0.04-0.15 Hz '3 #f (High Frequency » HF ) 4 % 0.15-0.4 Hz - =
—HEA FIX P EA GO E p A SRR S kiEs ¢
“g 2. 2T % o (Sayers,1973; Akselrod S,1981; Hirsh JA,1981; Pagani
M.,1986; Furlan R,1990; Malliani A,1991 ) H ¥ » & MAE 4 F P 230 5
BHRARTHA G M BAREL AR A TH T AR R g
FERIpIERE > T g R AR MOES T o

£ PR (long-time) iodkddip ¥ “,f UM MO~ MO e B 4 b o
&

('statuinarity ) TI*L»&FJ‘:E' AFER > FEREEERLTI R S

¥ {8 $l4z MAF (Ultra Low Frequency > ULF) e igp# - [ 48 %44

A

hed 5 %[ TF S Fipdii g s S dpth 0 F A R AR s
%fr:s-—;—%efrﬁ 2ARE KRR o Rl 24 PR PR EEY > B8
MR DL EALPEII AR TR RO TR 24 &

T E s TSR M A S A - ] H R Dl

\zE\
’“—“H

Yo TR 24 B E RS Rt d (T - AT T o

i\

AILARR S EATEEY R EF LERE e TR mp B4
EAEESES I B 3 i (Furlan R,1990) « fe 34 % 4 o] £ pt 4
pENEA R T2 & KB L ) o F LR X (frequency
domain analysis ) 4 #7 ehdp fhde T

1~ %7 % (Total Power > TP): ¥ = ms2 > 231 ¥ & o iE )

SRR M FHEF0~04Hz > R A FWOFHERTR -

2~ & MHE # F (Very Low Frequency Power> VLFP): H = ms2> #f
bil %ﬂ # 0.003~0.004 Hz » & & &R g4 5B o

3~ MAE# F (Low Frequency Power » LFP) : ¥ = ms2 » ™MH#g 4 5
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FH004~015Hz a2 B 2 B2 B Al S ddang Tt R

- A RBBR AR A S aEM o
4~ F#p# F (High Frequency Power > HFP): H = ms2 > B #f 4 3

#FO0.15~04Hz » &% §l 2 B sl -
5~ % i M4E (normalized Low-¢# equency Power > nLF): ¥ =

nu o MAEF S/ (B - AR ) o
6+ LFP/ (TP-VLFP) x100: & p: % g # s i fdy f& -
7~ ¥R B4 (normalized High- frequency Power » nHF ) : ¥ i

nu > BHFF/ (RHF AR K)o
8~ HFP/ (TP-VLFP) x100: #* £ R g4 gz ditk -
O~ %47 B 4 & (LFP/HFPratio) : M 4 f il 5is fenT 47 i -

FRESS O R AR SR F 2 B ES) o R

L2l g R ek (REBHEE 4200058 % %% 58452008 ;

k4o E 4 520055 f Z X > 2007 ; Bernardi, Valle, Coco, Calciati,

& Sleight, 1996, 1997 ) -

FERF o BERFoFRE LY FRIpIRERFRIRLE G AP
free H P vt SDNN £ TP crdp B 25 % > SDNN + 2 pF > TP 4 ¢
FLFH 4, LF &2 SDNN:}%EU:N_E #p B ;HF 22 RMSSD ~ PNN50 = 1t 4p
i (Camm etal, 1996 ) »

CRAMGARFE EREFCFRERAFFTEARE 2 B
TRAMGHELE gRECTFRE R FIE (MBHFEAL
2000 ; 3 AETAFE A 22007 SHRA% A 5 2009) e
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% 2-4 HRV &~ 472 S8 i

) ) -}};"\‘:“2:"‘[%] N .
s Gite) (B | TR T A

L PR LY Vs gk ¢
Brt % (TP) | ms2 ~=<04 ;@5}% fggg.u§<§£)g

Az MAE & %{éf‘&_-ﬂlﬁ%lﬁé e R Hp S R
<
(ULFP) ms2 =0.003 e

1o (1 F 4 5 | 0.003~0.04 AR T PR
msS . ~V.

( VLFP) #x
HE 3% AR g ¢ s B e R i
(Lrp) | M2 | 004~O0LS b p s pa g g
B 5-}:"_14 e
rg( g‘FP; ms2 | 0.15~04 | #l2g# gisp
AT 7 L TR A :‘_,é 'Ei#ﬁ 1‘%1: ‘)
;3;;%;4::/ ‘31&;4::._ %ﬁ@;ﬁﬁﬂ::
(nLF) nu LF; ” N
%100
(TP-VLFP)

B2 R A A T

B 47 4 L
B R A B E) (BFH FARMAEH F)

¢ i) "} HFP__ x 100
(TP -VLFP)
% B #p F FL B EA S M ehT GER
( LFP/ HFP MR/ B AR
i ZUFK
ratio ) =

=X ! ms=millisecond ; nu=normazed unit

236 FESFRE FE2FE

& viv;*@#vxlgk?,}\ﬁm}\d‘ ;Iaél;%ggmﬁg E\-rﬁﬂiﬁﬁﬁ“'_}-ﬂ;
F2 vxbz sHHRES EHER R LA F A o A R
€F ARt AR FREHFE A > p R Mg A

( Mallia, Pagani, Lombardi, & Cerutti, 1991 ) »

MEFR KRR o d R E IR b ke BRHF2
FEE TR R MAFH IR PR EF OIS F L2 o PR
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PR SO g O O KA AT AT AR D R L
g LR GRE A AR R A GEET g o

PEASH G ERFASDIH SR TP FRERIRY EEFE
BB E A Y EFHET|FE > 2 SEFELE AT
FeeE g Mo R MR S B A A S RIRB DR R 4
T o (3R PR 0 2001 5 ST AE 5 2009 ; Hukdc®E > 2005 5 £ F
% > 2008)

FHFIPRA R CFRRRE L GEPARILL €597 R
e Lot 50 #f8 i} 27172 % (Kuo> Lin Yang: Li> Chen
& Chou > 1999) -

Silvetti » Drago > & Ragonese (2001) #-103 & ##& /31 1
0k E 23 fry P E L G 4 BEEFRL D CRF T A P
§ 4 SDNN %4 3 > RMSSD ¥ PNN5O R]Z % 5 o ¥ # >
Bonnemeier et al. (2003 ) 4*%f 166 i~ i & & kR 3‘ (9 8 #z» 48l
f s #4215 f o §5F 20-70 & )+ #5537 SDNN ~ SDANN 7
MEstLd s ¥ Bt R & 5 @ RMSSD &2 PNN5O § (452§ 3t %
B AREE o R (2010) 47 T BRH 0 L BRE S TN T
M2 AR A SR M F RS MR F 2 A SRR S
LR TR TR o S RF G 0 R BT P A
TOTHEF RBDUREHEEN A AR G R R R A
wilte

PEFR P 7 72 59 N PERP BT S VAR AL S T PER AR | (sleep
deprivation ) > ¥ it FIFA & ~ T (T H 8 Fl R Arad A o AT

e (2008) fI* Fly e ARt 2 ApReFgR R F

Eis
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BoA Y A BER 14T 235l A A IR RS G
VLF % LEF/HF ' &% % > @ A kB s LF B § 2 frent {1
i o
4 EeE Tﬁ%m*m@*’*gﬁﬂi&%i%ﬂ’@ﬁ%§
Bk oA B RS ERIEH GRRE TG 2 B
HoF B R (&% WA 2005)° ¥ b > McCraty, Atkinson,

Tiller, Rein, & Watkins (1995) # 71 ¥ {4 5§ %k 3L € BB HRp =
AR R TP A RS H AR EEE RECTRRR
(31 B L E 2 2013)0 F BT kAR £ A E 2 BT (2008 )
Zom BRPFRIRAGELES 0 BIREA GREEE M Fla B
%2 B $¥ciE T "F - Malliani, A., Pagani, M., Lombardi, F., & Cerutti,
S. (1991) @& pF » MARH F» 5 P AT EIR % o

ETTTF\I!_} GETT EAT O BRI RS S TR E)
Ed PR A E PRI LRSS R 2 L F LT

FRE FHENFE o
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¥=F B33

PRV EFTER

7 B R BK - (quasi-experimental design) 14 ¥ e 18P
(one-group pretest-posttest) e B {TF % FHRE L E 4 B w4
A RS RIREIE P ntdE TEe SRR BN S HEE L

B AR G o AFFFI2015 2 107 3 12 7 BFagfm > 0 st

i~ 838
B A
1
|
1
1
#E i o
(% %% r) ! REE
v : (F &S R)
STAI
HRV STAI
HRV

W 3-1 % % % W
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32 A3 H % 2 o7

I3 7Pt o0 1 £FE520 k=
RS EAE B S BRI S A N N

(1) E&H20K L2 HEL o

(2) RBFE - ET AR

(3) FREEF{EERARERLE -

(4) F o ~FoAmgEet gL LE o

(5) ®iEfmAds iy (g p)e

1.2 @ w &84 47 %k ¢ A5 5 Nexus-10 system (B8] 3-2) » & 45 3¢
f2 = BioTrace (Mind Media BV, Netherlands) - ##7 3 ¥ %’g o

dRE AT RAE BT e EE L ST RE

B 3-2 4w gL 471k
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"HB-# T ER £ % (state-trait anxiety > f§ # STAI) #_d
Spielberger p 1964 & B 428 B o ¥ B R & B 53 R R
BT - BREF ST FIEGERE S B2 1970 £ Vanderbilt
~ & {r Florida State ~ ¥ 7 Spielberger ¥ = =&+ F 3 T
TR EREFTILE o JEE K AR AL
#E 60 fE3F 5 a5 Tﬁ*iﬁ E e ‘J‘p’iﬁﬁﬁf‘a‘??’%’%
AR Y
L 2l - N %‘?‘ﬁﬁ_‘i% ~dv & b >t 1984 & 395 Spielberger
TR - T E R E A A B A S IR R 2R

;é‘f?‘;i,{)i’j‘:%_%\" J }—i#‘&“ﬁ‘%,\}%"ﬁ\:" )‘—I’Eﬁ (ﬁ'u‘g"i;‘l&&» ’

1984 )

S

STAL 340 ¥ 7 R A 2R EREFTERS B2

2 P %

®

%ﬁ%*ﬁzogw$140%%%ﬁ%ﬁ§%’i£?%F
HET R - FRFT DR R R R L R S L
T KGR iR T B gk e 5 2140 FTERE £
AN AP RS o
*E F 3 Likert v 2238217 14 %530 - FH ERIVH

I-= >

LG 2-F 3P AR AP FTERNG 1

PN

-~

BTG o 2-F ko 3-gF 4K B eyt o

dXRBE R MR EEE S R HE xS HE NFRE
BIrETEREL PR e B B E5204 X EL 804
FAROE CLHERAPHLF B A (B 1025558
10~11~15~16~19~20~21~23~24~26~27~30~33~34~36~

39 Bk B ) B AT aA%E o F R $HE B R EAE
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G0 X340 4480 EARY FFEF HRVASELT R LB AL 8
B- X STAl L g B4 » XFEE TS FEBT R -

b2 BR o IR - 5 ORIEAEL E Bt
Bo ROCEHERISN- d T E A A - - kT 4 g
FABRTARE SRR AT F ST o P RRBERILEL £
ﬁ#&ﬁo$W%’%$ﬁi%*#@%J"%ﬁ*“i £F 78

c BTN IAeT (T HRE 2R LA BRG] L2
oo SR TR AT )

‘3;

. 0~57%4 > KSR (£ 5448)

ik
A\
feaky
p]

arupﬁ iji\ L3R F,— 41‘_,,;,; EFT%‘K ,5—;»;;3 {E#,;;L ?-EB’L‘ (fli’gl;‘t. N

S
=
gl

S OE g N R 1/30 02 Bl FUR R IE A RIIN) S AL
(AcBE Do P~ P el ~ 975 SRR 944 R > b g g F



R 13 K E S R ) F)t A A 5 A 4B TEIRAE A 0 1Y
FRHmEL AT -

(1) EEE 2 5HBA N> 245
Q) MEEPR L AREA L R 243K o

(3) WA HS IV 4RI SRR - f 2 S

Bk RERE LS

0

w
\|
M
o

R 2 E R R DR

5~20 4 0 % A (215 A 4)

(1) B et £ DRIEEIN > 1 R 3 B R
L4 &350

Q) EPHREEE R 28 EBINERLRR2Y 0 £
3 o

(3) wipdEi e PSR S AER S B9 AT L I
A e LAPITAR o LLHEITLR 0 L2 o

(4) ¢ Fp AR RPE o B s X 4B § PREF PP R IR
B o

(5) mARBRATEA Bl o p AP RINH A SHE S 4 F
TR 2 e

(6) ¥Fghpd o d P RIZBFIEEE B RERF2 o

(7) 2 ipBERET T4 o p 0 R AFEE A S RERE 2
=T o

(8) ¥19BLH A K o Ak & T B LH A LB FEIH 2 o

Q) e BBRTHETH L p P RARIFERL R 2 ¢

(10)4* 37 & 35 ¥ d 45420 i ®: -
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Al BEoTRAET G 45.68+1073 (P R B RALAE ) M T AR AE
30.5249.56 (4= & ERA2R ) > p E=0.000; f FH&T 00 8 &
L3y
Wi T ian o i Ba 5 27.03+6.82 5 B 15 A "% 1D 16.90+6.48

p E=0.000; “FHERELF R BHLL HFE T EFES
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% 4-1STAI > Ef & ¥04% 2% {6 2. T 350 #ic

i i il . .
Mean+SD Mean+SD re P
8§ 18.65+£5.33 13.61+4.45 5.872 0.000
FE_ ¢ 27.03+6.82 16.90+6.48 9.627 0.000
s 45.68+10.73 30.52+9.56 9.517 0.000
FE_E 20.74+4.98 17.77+4.48 4.486 0.000
FE_ o 25.81+4.57 19.55+6.28 6.932 0.000
FE_R 46.55+8.18 37.32+£9.24 6.996 0.000
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4.2 HRV * 5f & 3R BG4 2 B %1

AR B 40 A4 HRV iR B4 o E Sh G - BREK
KBEZRAFLEF > FPr L3 SBHRF®RR ok 420 - Bineh
- BS54 45 Tl (Om~5m> #F#R S04 ) FPS5SL48108F ni
B3P 10248 %RR: T2 (Sm~10m> (S5EI03e S A4 ) &
Bi T3 (10m~15m> & %38 )~ T4 (15m~20m > & %48 )
T5 (20m~25m> & $%4% A )~T6 (25m~30m> g R84 A )~T7 (30m
~35m > FFARHEA) T8 (35m~40m - FR S 4) AL R T
HTwRLkAu s aRifgEn (T1) @ - B R (T2
~T8) e HRV %# % £ -

AT CFRRE LT FROEKES A PTERES AT
B 17en%- #EF -NNMin (ms)-NNMax(ms)>NNMean(ms) -
SDNN ~ RMSSD ~ NN50 ~ pNN50 (9% );: #3 ~ 47 5% hlic B 7
VLF (ms)~LF (ms)~HF (ms)~ LF/HF * & ~ %LF (LFP/TP) -

%HF (HFP/TP)~ LFPk ~ BPM (=% ) -
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% 4-2 HRV £ % & 4

2=
=i P AR F
Fe o
BEoSsm
T1 0~35 A48
5 HRV = ip| i ¥
EHRAY: ReR B RN, L
T2 5~10 > 45
F BN RN (S 4 4)
T3 10~15 ~ 45
P L WL
T4 15~20 ~ 45
(£ 1554)
T5 20~25 A 45
T6 25~30 A 45 FBIR i EE R
T7 30~35 248 (X 10 ~48)
B S A4
T8 35~40 ~ 45
% HRV £ i#l i 3;
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4.2.1 P A 45

ded 430 & NNMin 2 6 > T1 5 705.94£134.70 > /% 5 T6
760.81+150.09 (p &=0.085) A % £ Bt » T2 5 781.42+121.82 (p
©=0.004)~ T3 % 796.32+134.72 (p #=0.008) ~ T4 5 816.324+97.18
(p ©&=0.000)~T5 5 769.06+120.89(p #=0.026 )~T7 % 770.74+136.37
(p B=0.031)~T8.5 776.77£116.14 (p ©=0.019) > 32 | s+ + e
2% > NNMin 358 ¥ £ 7 B R - &7 5o 303 B 5
WA Bl A G aE o

NNMean = & * Tl % 940.80+92.24 ~ T2 % 987.05+99.70 (p i&
=0.000) ~ T3 % 998.52+115.07 (p &=0.000) ~ T4 % 1002.99+108.95
(p ®=0.000)~T5 % 999.88+106.90( p &=0.000)~T6 5 990.88+110.80
(p ©®=0.000)~T7 5 986.69+107.58(p &=0.000)~T8 % 979.83+102.79
(p ©=0.000)  T2~T8 353 ¥ £ & » TiowpF 357 B F e
o Rl AN TR B R e (SN - B e (T
FOP AT AR D > N A G SRR 490 s B A B B A e

& pNNSO = & - %7 T2 (29.37+18.69 > p ©£=0.185) T3
(30.86£20.92 > p &=0.116) ¢} » T4 % 35.27+20.92 (p &=0.003) -
TS5 % 35.07£20.86 (p ®=0.006)~ T6 % 36.59+20.87 (p &=0.003) ~
T7 % 38.54+21.14 (p &=0.001)~ T8 % 35.31+21.00 (p &=0.001) 7
BEFAR > £ TA~T8 Apala ey <30 50 THjat bl ¥
K4 p TARWIFHREL > BIARA Sd iy i ae

# i 4~ NNMax ~ SDNN ~ RMSSD ~ NN50 & %> Rla g ¥ £ & o
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# 4-3HRV P 2 4730 41 > s ifife e 2 1

NNMin NNMax NNMean SDNN RMSSD NN50 pNNS50
Tl 705.94x134.70  1234.13+291.28 940.80+92.24 66.33+35.38 61.54+38.14 76.74+44.05 26.04£15.46
T2 781.42+£121.82  1215.65+245.47 987.05+99.70 70.05+£38.19 63.73+41.90 83.52+52.49 29.37+18.69
p-1E 0.004 0.713 0.000 0.387 0.639 0.385 0.185
T3 796.32+£134.72  1202.58+242.39 998.52+115.07 67.32+37.21 66.02+£51.69 85.42+56.74 30.86+£20.92
p-iB 0.008 0.596 0.000 0.904 0.645 0.331 0.116
T4 816.32+97.18 1233.90+£253.63  1002.99+108.95  72.58+48.72 74.57+62.91 97.16£53.71 35.27420.92
p-iB 0.000 0.997 0.000 0.514 0.239 0.011 0.003
T5 769.06£120.89  1244.19+279.45 999.88+106.90 76.85+53.50 78.55+£75.01 116.10+£96.20 35.07+£20.86
p-iE 0.026 0.875 0.000 0.312 0.193 0.016 0.006
T6 760.81£150.09  1260.42+305.54 990.88+110.80 75.24+64.53 83.78+86.42 100.26+54.58 36.59+20.87
p-iE 0.085 0.659 0.000 0.473 0.160 0.009 0.003
T7 770.74+136.37  1201.324209.80  986.69+£107.58 70.84+54.23 79.49+£76.77 105.00+57.70 38.54+21.14
p-iE 0.031 0.565 0.000 0.697 0.241 0.004 0.001
T8 776.777£116.14  1214.714226.04  979.83+102.79 71.76+44.70 71.36£57.94 101.42+56.99 35.31£21.00
p-iB 0.019 0.729 0.000 0.582 0.406 0.001 0.001
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4.2.2 #EE A

%LF (LFP/TP » Mg Fb ) g4l giadtandpih > T1 i
41.09£12.20> © $ T3 5132.02+£14.17 (p E=0.004) & 1 & ¥ £ B 5>
BT AR RAESOE 510 440 4 TI%L—ELL&#%%’ 5 & 4Bk g en
B2t h IR E (R 2 S RYITARE) B LR A
EEEREN S R B PR RRTAEELR

@ # # 45 %4 LF ~ HF ~ LF/HF ~ %HF ~ LFPK 12 2 BPM &2 #5 §

b e AR P EF LR ORE
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% 4-4HRV #2450 4 » 58420 2 %1

VLF LF HF LF/HF %LF %HF LFPk BPM
Tl 1,939.74+5,327.13 3930.75+9358.87 3531.70+8461.14 1.23+0.87  41.09+12.20  41.05+13.87 0.071+0.030 4.25+1.83
T2 2,613.28+5,824.41 3822.49+8630.42 3442.86+6225.79 1.42+1.01  37.53+12.75  37.03£19.13 0.068+0.029 4.07+1.77
- B 0.082 0.844 0.913 0.282 0.135 0.196 0.696 0.694
T3 1,603.83+2,472.26 2653.11+5621.49 3917.74+8081.76 1.01+0.88  32.02+14.17  44.15+17.88 0.077+0.029 4.64+1.73
p-iE 0.756 0.509 0.837 0.219 0.004 0.347 0.389 0.379
T4 1,786.35+3,651.91 5809.40+£18709.12  5566.32+11090.11  0.96+0.60  34.74+14.21 46.29+17.43 0.069+0.028 4.11+1.71
p-iE 0.896 0.618 0.309 0.118 0.064 0.142 0.710 0.713
TS 2,631.62+7,231.02 7689.25+24867.87  6991.15+16443.19  1.11+£0.70  38.35+13.20  41.57+14.68 0.065+0.023  3.90+1.37
p-iE 0.667 0.423 0.158 0.435 0.352 0.862 0.347 0.359
T6 6,109.22+27,534.86 6975.25+22109.53  5837.49+10742.98  1.03£0.75  36.86£15.62  46.70+18.65 0.077£0.029 4.59+1.78
- 0.418 0.492 0.343 0.323 0.261 0.120 0.486 0.483
T7 1,329.23+2,846.18 6456.57+£22517.75  4819.50+11260.48  1.44+1.42  39.60+£17.17  46.03+21.98 0.071+£0.025 4.26+1.53
p-E 0.579 0.576 0.613 0.342 0.626 0.157 0.993 0.994
T8 3,204.74+9,784.81 5168.29+£13317.32 4384.18+6752.52 1.12£0.89  34.97+16.54  45.16£21.02 0.068+0.025 4.08+1.48
p-E 0.543 0.688 0.672 0.577 0.076 0.287 0.682 0.695
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4.3 STAI &2 HRV FFigt & 472_4p B |46 2

Ao~ #5363 0 4ok 45 4057 0 & NNMin * 6 > 24535 £ g

\“‘b

S f P (r=0.383p ©=0.034 )~ {1+ (r=0.445p ©=0.012)
B e E B (104730 p ©=0.007) * EREF L ApH > £ 7 %
FRERE LM B B RFH A< -

= NNMean 2 6 » N3 SR EREL DI HFHEEREFL
R (r=0.403 > p E=0.025) T P FEZ RfcE R 112
FEREL SHEPAMEMMIL- 274 FRERFHY S LF

HAER S THOTY AL
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% 4-5 4 %%%ﬁi’é‘% STAI £2 HRV P32 & 472 4p B |+

NNMin NNMax  NNMean SDNN RMSSD NNS50 pNNS50

i g r 0.383 0.029 0.403 -0.010 -0.067 0.190 0.230
p-iE 0.034 0.877 0.025 0.957 0.721 0.305 0.214
- r 0.445 0.129 0.195 -0.045 -0.036 0.038 0.060
p-E 0.012 0.490 0.294 0.810 0.846 0.841 0.750
— r 0.473 0.096 0.324 -0.034 -0.056 0.119 0.152
p-iE 0.007 0.606 0.075 0.857 0.764 0.525 0.414
B r 0.126 0.051 0.238 -0.069 -0.085 0.176 0.196
p-iE 0.501 0.784 0.197 0.713 0.651 0.344 0.290
B r 0.293 0.120 0.176 -0.156 -0.047 0.044 0.063
p-E 0.110 0.521 0.345 0.403 0.800 0.813 0.737
B r 0.240 0.098 0.243 -0.129 -0.078 0.132 0.154

p-iE 0.193 0.600 0.188 0.490 0.677 0.480 0.407
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i %#ﬁ%@'?é » 4o 4-6 #7570 NNMean HF B ERE £ 2 B4
RILEF AP P r=0.453>p & =0.011-& } & & r=0.509 >
p & =0.003 ~ B A& B HF 4 r =0.556 » p ©=0.001 - e & B E %
Wix o> 73 Bk g is (r=0.358 » p £=0.048) > & NNMean if st
Tk FE AP B BR i Mg Y AR
Bodrg EREFGE T~ -

## 4 ¥4 NNMin » NNMax ~ SDNN ~ RMSSD ~ NN50 ~ pNN50

/

\P

S E AR AR A da B o
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% 4-6 /i ~ 4535 15 STAI &2 HRV P & 15 2 4p B 12

NNMin NNMax  NNMean SDNN RMSSD NNS50 pNNS50

i g r 0.057 0.149 0.453 0.114 0.131 0.063 0.144
p-iE 0.762 0.425 0.011 0.543 0.481 0.737 0.438
- r 0.267 0.346 0.509 0.237 0.224 0.114 0.213
p-E 0.147 0.057 0.003 0.199 0.225 0.541 0.249
— r 0.207 0.304 0.556 0.214 0.213 0.107 0.212
p-iE 0.263 0.097 0.001 0.248 0.249 0.568 0.252
" r -0.008 0.200 0.324 0.127 0.179 0.201 0.247
#r p-iE 0.967 0.280 0.076 0.497 0.334 0.279 0.181
B r 0.133 0.210 0.295 0.166 0.145 0.174 0.196
p-E 0.476 0.257 0.107 0.372 0.438 0.350 0.291
B r 0.087 0.240 0.358 0.174 0.185 0.215 0.253

p-iE 0.643 0.194 0.048 0.348 0.318 0.244 0.170
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4.4 STAI 22 HRV #8352 5 $-8c2_ 40 M |23

N5 o dod 47 BRTREREASPFTERE 400
PR EHEEE R frbp iy P AERF L & o AP
Apdn BE AL o

A fts »dod 48 PRED > HHFRERELASEFTER

Fhenf BHEE D BEFEZ A0 B P A LRI PR F o

Rpor m P R AR BE AL o
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% 4-7 i~ #5 STAT 2 HRV 413 4 47 2 4p B 1

VLF LF HF LF/HF %LF %HF LFPk BPM
o5 r -0.103 -0.141 -0.132 0.207 0.152 -0.140 -0.114 -0.116
T3
p- & 0.582 0.448 0.480 0.263 0.414 0.453 0.543 0.534
r -0.137 -0.172 -0.119 -0.079 -0.094 0.180 -0.135 -0.135
gz L
p-1& 0.464 0.356 0.524 0.674 0.617 0.332 0.468 0.470
- r -0.138 -0.179 -0.141 0.053 0.016 0.045 -0.143 -0.143
T S4
p- 18 0.459 0.334 0.449 0.777 0.931 0.809 0.444 0.441
ey r -0.183 -0.196 -0.200 0.193 0.202 -0.137 -0.337 -0.337
S p- @ 0.326 0.290 0.282 0.299 0.276 0.461 0.064 0.064
r -0.204 -0.240 -0.191 -0.079 -0.124 0.143 -0.070 -0.069
B 0
p- 12 0.271 0.194 0.304 0.675 0.506 0.444 0.706 0.711
o E r -0.225 -0.253 -0.228 0.073 0.053 -0.004 -0.244 -0.244
SR p- i 0.223 0.169 0217 0.695 0.775 0.984 0.185 0.186
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% 4-8 4 » 5% 15 STAI 22 HRV 478 2 72 Ap B 12

VLF LF HF LF/HF %LF %HF LFPk BPM

. r 0.014 -0.060 0.043 -0.109 -0.145 -0.067 -0.198 -0.193
p-iE 0.941 0.747 0.817 0.561 0.437 0.721 0.286 0.298

w5 2 r 0.157 0.133 0.222 -0.081 0.005 -0.093 0.055 0.061
p-E 0.397 0.475 0.230 0.665 0.978 0.620 0.770 0.744

—— r 0.113 0.062 0.171 -0.105 -0.064 -0.094 -0.055 -0.048
p-iB 0.544 0.739 0.358 0.572 0.733 0.615 0.769 0.796

B r 0.015 -0.012 0.097 -0.108 -0.052 0.036 0.096 0.101
p-iE 0.937 0.948 0.605 0.564 0.781 0.846 0.606 0.590

B r 0.121 0.135 0.180 0.048 0.112 -0.127 0.230 0.236
p-iE 0.515 0.470 0.333 0.796 0.548 0.495 0.214 0.201

B r 0.090 0.086 0.169 -0.020 0.051 -0.069 0.203 0.209
p-E 0.632 0.647 0.363 0.917 0.786 0.713 0.274 0.258
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Diego, M. A., Field, T., Sanders, C., & Hernandez-Reif, M. (2004 )
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