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Effect of Patient's Breathing Patterns on the stress

changes in third molar extraction

Sang-Myung Rhee, Hyung-Wook Kim*, Yang-Ho Park*, Jin-Cheol
Kim*, Jun-Woo Park*, Sung-Jun Rhee, Selenge Nyamdorj, Jae-Mok
Ahn BME Lab., Department of Electronics, Hallym University,
*Hallym University Graduate School of Clinical Density

Purpose: Heart rate variability (HRV) is the clinical consequence of
various influences of the autonomic nervous system (ANS) on heart beat.
HRV can estimate the potential physiologic rhythm from the interval
between consecutive beats (RR interval or HRV data). It is known as
RSA which represents respiration-related HR rhythmic oscillation.
Previous studies demonstrated a specific breathing pattern (0.1Hz, 6
breaths/min) to improve a physiological body condition related to the
stress. In this paper, the level of stress would be evaluated in terms of
three phases of the dental treatment, combined with 6 breaths/min.
Methods: These phases include before, during and after tooth extraction
or anesthesia or something.36 patients’ stress were assessed using
HRYV stress analyzer in each phase in Kangdong Sacred Heart Hospital,
and Chuncheon Sacred Heart Hospital, Hallym University Medical
Center from Jun. To Sept. of 2007. HRV 5-min data collected were
analyzed in time-domain and frequency-domain to evaluate the activity
of autonomic nervous system (ANS) which represents the level of stress.
Results: All HRV parameters including HF (high frequency), LF (low
frequency) and LF/HF ratio showed a significant change affecting the
ANS balance. There was a 6.4% difference between R(LF/RF)s on
general breathing pattern for balance of Autonomic nervous system, but
on controlled breathing pattern, 0.1Hz, was made narrow till 1.4%. The
activity of ANS has increased by 1.4% on general breathing pattern, and
by 2.9% on controlled breathing pattern, 0.1Hz.

Conclusion: After analysis of preoperative stress changes and effect of
breathing pattern of 0.1Hz on the stress in 36patients who have
undergone third molar extraction, following was concluded. In the
preoperative stage, the sympathetic change was the greatest after the
anesthetic injection, and stress was relieved by controlling the breathing
pattern to a frequency of 0.1Hz.

Key words: Heart Rate Variability (HRV), Respiration, Autonomic

nervous system (ANS)
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The Effects of Whole Body Vibration (WBV) on
Autonomic Nervous System Using Power Spectral
Analysis of Heart Rate Variability in Healthy Young
Men

KatoJ? Ueda? Maeda N?

1)Department of Internal Medicine, Hyogo Rehabilitation Center at
Nishi-Harima, Tatsuno City, Japan 2)Department of Physical
Therapy, Hyogo Rehabilitation Center at Nishi-Harima,

Purpose: Recent studies have documented the effects of vibration on
the neuromuscular apparatus in rehabilitation fields. The aim of this study
was to evaluate the acute responses of the autonomic function on heart
rate (HR) variability following whole-body vibration (WBV).

Subjects & Methods: Ten male subjects [mean (SD) age 27 (3.0)

years] were exposed to vertical WBV (JET VIB, YKC Co. Japan). Two
continuous trials were conducted either with WBV [35Hz] or without
vibration (Control). Low frequency (LF norm), high frequency (HF norm)
and low frequency-to-high frequency ratio [Ln(LF/HF)], as well as HR
were compared during two trials using power spectral analysis of HR
variability (TAS9, YKC Co. Japan). Statistical analysis was performed
using pared-t test and the level of significance was set at p<0.05.

Results: Following the WBV exposure, Ln(LF/HF) was decreased
significantly (p<0.05), although HR was not changed. LF norm was
decreased significantly (p<0.005), although HF norm was increased
significantly (p<0.005) compared to control.

Conclusions: These results suggest that there are the changes of



autonomic nervous functions, which are related to sympathovagal balance
of HR variability, as measured by power spectral analysis, in individuals
following WBYV exposure.

(e-mail address: j_kato@hwc.or.jp)
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A Study on an Optimal Respiration Rate for the ANS
Assessment based on RSA Analysis

Sang Myung Lee, Sung Jun Lee, Jae Mok Ahn, Jeom Keun Kim /
Department of Electronic Engineering, Hallym University KOREA
Abstract

Heart rate variability (HRV) is the clinical consequence of various
influences of the autonomic nervous system (ANS) on the heart beat.
HRV can estimate the potential physiologic rhythm from the interval
between consecutive beats (RR interval or HRV data), but
cardiovascular system governed by ANS is in relation to respiration
and autonomic regulation. It is known as RSA representing
respiration-related HR rhythmic oscillation. Because the mechanism
linking the variability of HR to respiration is comple, it has so far
been unknown well. In this paper, we tried to evaluate 5-min RR
interval segments under control of respiration in order to find out a
proper respiration rate that can estimate the ANS function. 10
healthy volunteers were included to evaluate 5-min HRV data under
4 different respiration-controlled environments; 0.03Hz, 0.1Hz, 0.2Hz,
and 0.4Hz respiration. HRV data were analyzed both in the
frequency and the time domain, with cross-correlation coefficient
(cross-coeff.) for HRV and respiration signal. The results showed
maximum cross-coeff of 0.84 at 0.1Hz and minimum that of 0.16 at
0.4Hz respiration. Cross-coeff was decreased at a faster rate from
0.1Hz respiration. All means SDNN, RMSSD, and pNN50 of time
domain measures were 108.7ms, 71.85ms, and 28.47%,
respectively, and LF, HF, and TP of frequency domain measures
were 12,722ms?, 658.8 ms?, and 7,836.64 ms’ at 0.1Hz respiration,
respectively. In conclusion, 0.1Hz respiration was observed to be
very meaningful from time domain and frequency domain analysis in

relation to respiration and autonomic regulation of the heart.
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