194

Journal of Biomedical Engineering Research 33: 194-201 (2012)
http://dx.doi.org/10.9718/JBER.2012.33.4.194

RN

= —_

)8t} & o] =3hupAlx] 7} ¢l A2
Eg| X gk3}e) v|x|= 3 )

oeh2 - WERIR12 ¢ QAT I2 ¢ R - 2SR - IFE - Y2

ot ofgah
“Qefati mahesw olgr)7] FEATAIE
@ wrlelR]
gt ta R&D 18

Effects of Combined Stimulus on Stress Relief

Dae Won Lee'?, Ji Hyung Park'?, Si Nae Eom'?, Do Won Kim'?,
Syung Hyun Cho®, Chang-Yong Ko* and Han Sung Kim'”?

!Department of Biomedical Engineering, Yonsei University, Wonju City, Kangwon-do 220-710, Korea
*Yonsei Fraunhofer IZFP Medical Device Lab, Yonsei University, Wonju City, Kangwon-do 220-710, Korea
’Nuga Medical Co., Ltd, Kangwon-do 220-820, Korea
“Research & Development 1 Team, Korea Orthopedics & Rehabilitation Engineering Center, Incheon 403-712, Korea
(Received September 4, 2012. Accepted December 11, 2012)

Abstract: This study was designed to investigate the effect of a combined stimulus which was composed of chi-
ropractic massage and thermotherapy on the relief of mental and physical stress. Fifteen healthy male subjects were
treated with three type of stimuli; control (without any stimulus), a single stimulus (only chiropractic) and a combined
stimulus. To evaluate the effects of stimuli, visual analogue scale (VAS), trunk extension, electromyogram (EMG)
on erector spinae muscle and electrocardiogram (ECG) were measured and analyzed before and after stimuli. In the
control group, there were no significant changes in EMG root mean square (RMS) value and low Frequency / high
Frequency (LF/HF) ratio (p > 0.05, p > 0.05). However, both stimulus groups showed significant increases in trunk
extension and EMG RMS values (p < 0.05, p < 0.05), but significant decreases in LF/HF ratios (p < 0.05). Partic-
ularly the decrement rate in LF/HF ratio was significantly higher in the combined stimulus group than that in the
single stimulus group (p < 0.05). Also, a significantly lower VAS was recorded after combined stimulus. Our findings
indicate that the combined stimulus might not only improve flexibility and strength of muscle, but also active para-
sympathetic nerve activity. The combined stimulus may thus contribute to relieve the stress and to enhance the mus-
cle function.

Key words: Chiropractic, Thermotherapy, Combined stimulus, Stress, Visual Analogue Scale, Elec-
tromyogram, Electrocardiogram, Heart Rate Variability
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