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The purpose of this study was to investigate the short-term effects of electrical massager on
siress-related parameters including heart rate variability (HRV), heart rate (HR) using the
photoplethysmogram (PPG) signal with motion artifact correction. Twenty healthy subjects were
randomly allocated to receive a 15-min section of three types ((1) resting mode (control group),
(2) light massage mode, (3) strong massage mode). Results indicated that self-report, VAS
(Visual Analog Scale) significantly decreased for two massage modes after massage except
control group. In strong massage mode, it was associated with significant increases in HF, but
significant decreases in LF and LH/HF ratio compared with the light massage mode. For all
outcomes, similar changes were not observed in the control group. Also, the result founded that
mean HR of all groups decrease. We conclude that electrical massager reduces perceived stress
and improves adaptive autonomic response to stress in healthy adults.
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Fig. 1 The method of motion artifact rejection for the
present study
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Fig. 2 Artifact removed PPG signal by shift mean
distance treatment ((a) PPG signal including
artifact, (b) PPG signal removed artifact)
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Fig. 3 Flow chart of the procedures

2.2.1 ME2ZA

ARANA 48 543 A4S d9sta F9
A2 F 47 AlY 3tk vAs & 53 A%
e duile gigeR e Ay =3
Agsivt geld gem U gt FHHo
2 7l 2EY2 ARE A8 10em o
A AT 2Aa2 Aade] ZEa e AlE
A 2EHE JRE AFFE AA0: =EdE YL,
10: o}F AF 2Ef2)6 FEANFER ¥ F o
A3%E mm SRR FAs HFE WL IF

M2 dobd.F 5 A #3Ee] WskE vt

fu S



sRYYB e

X ® 27 63 pp. 75-81

June 2010 / 78

222 AUHE(HRY) &4
AR EE AEAAA VTS 58E
Eobges Zxdae 4y 7AY ¥z
35E 594 35S +7}%}°ﬂ zhg-e %
23%t. 249 PPG A &3 AaFE
F 9] ¥ EH(power spectrum) &
HRV ¢ 2Ez|xste] ARy, A&A3A 715
Ve 98 AR daAE AMEsigle 3
AA dnEFE HLAIA HRV & T33UTh
Fo4 JIdEAe fd F FIAF F9S
0.00~040Hz ©.2 AR wuANZAAS FET
et 24 WAUET #A JdE oAl whAL
(baroreflex)E e E A5 99L& 0.04~0.15Hz,
FugAZAA 53] l%*_?é«l %}%Jr Ef%}%«l
BBE 7b 1559 992 0.15~040Hz 2 273}
qct. ¥5d FHR-E 01&0}01 LF/HF Hle 0]4‘l
BH MAA Y WS TISITH LFHF 9 gto] #AA
F o #o] Auixez AFLES e, o
742 T’L7W7§°l SABHA FEEATE B #
on ol A FHrt EHsivn T
glow WhhE LF/HF 9 %ol ZelXH HF o #%
o] AUlFoz AXNSES YehHZ FRFNZG 4
zZHgo] A HLEHAT B F vk ol
y@Ae At HAHFAY 2EH: dads
Beldm & & gl B dApdgaE sz
Fye] WAt & 548 7Atste HRv 9 7
Fat  g&  EF3H(normalization)dhe]  HEFUH Y
o0 g AZtg g BAWME ol&3t PPG EH
B i A¥EF(mean HR)S] W3HE @230
Fig. 4 © ¥ 478 A% A4¥ F PPG 54 =

& Bo 1 Yot

o

ol

e
oft & >
o ol roh roh f AL 3O

4»}3

O

Fl

Fig. 4 System configuration for PPG measurement
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Table 1 The Changes of HRV during pre-during-post massage in 3 groups

Control group (n=20)

Massage group (n=20)

Parameter . :
(mean(SD)) reSIflg massage{ltght) massage(..strong)
Pre During Post Pre During  Post Pre During Post
Low frequency 45.26 4726  50.09 43.07 52.830  43.54 54.54 60.08  43.83%
(LF) (18.77) (17.19) (19.85) (13.57) (12.96) (18.25) (16.02) (12.92) (16.94)
High frequency  54.74 5274 4991 56.02 47.55 5736 45.46 3993  56.17*
(HF) (18.77) (17.19) (19.85) (18.72) (16.94) (18.51) (16.02) (12.92) (16.94)
LF/HF ratio 0.93 1.06 1.06 0.71 0.94 0.61 1.49 1.79 0.98*
(0.68) (0.87) (0.88) (0.52) 0.51) (0.43) (0.93) (1.01)  (0.73)
Heart rate 78.65 74.47  73.40% 74.15 70.64  68.08* 76.23 71.76  69.42*
(mean HR) (795 (851) (8.18) (11.99) (11.03) (10.10) (10.76) (7.52) (5.06)
*: p<0.05
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