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Purpose: Many patients experience fear and anxiety towards dental treatment. It is important to
reduce the fear and anxiety of local anesthesia for safe and secure dental treatment, because systemic
complications frequently occur during local anesthesia.  Music sedation is thought to be a convenient
method for supporting safe and secure dental treatment. However, this method has not been fully
investigated in the dental field. The purpose of this study was to evaluate the effect of music sedation
during local anesthesia for healthy young adults by measuring the variance of autonomic nervous
function (ANF) using a novel system we developed.

Methods: The study subjects were 22 healthy young volunteers (mean age 26.5 + 1.9 years). Amusic
sedation phase and no music sedation phase were performed on each subject. The sequence of these
phases was randomly allocated to the subjects using a central allocation method. First, subject anxiety
towards dental treatment was evaluated using Corah’s Dental Anxiety Scale. In the no music sedation
phase, the monitoring system was used to assess blood pressure (BP), heart rate (HR), and ANF for 5
minutes prior to anesthesia (pre-anesthesia) in both the sitting and supine positions, 2 minutes during
administration of local anesthesia, and 5 minutes after anesthesia (post-anesthesia) in the supine
position. In the music sedation phase, the same measurements were taken in each stage after the
beginning of music sedation. Furthermore, subject anxiety pre- and post-anesthesia was evaluated
using a visual analog scale (VAS). ANF was evaluated by analyzing the low-frequency (LF) and high-
frequency (HF) spectral components of ECG R-R intervals. The ratio of LF to HF (LF/HF) reflects
sympathetic nervous function (SNF). Statistical analyses were conducted using the Friedman test and

Wilcoxon signed-rank test with a significance level of 5%.



Results: BP, HR, and VAS showed little variance throughout the procedure. LF/HF showed a

significantly lower value during local anesthesia than in the pre-anesthesia sitting position and a

significantly lower value during the pre-anesthesia sitting position and supine position in the music

sedation phase compared with the no music sedation phase.

Conclusion: In healthy young adults, SNF decreases significantly in the sitting and supine positions

before local anesthesia with music sedation compared with no music sedation.

Key words: autonomic nerve function, local anesthesia, music sedation
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Fig.1 Method for measurement
Cross over repeated measure design was undertaken. This figure shows music
sedation phase. In no music sedation phase, music sedation didn’t conducted. Both

phases were performed on each subject.

Table 1 Questionnaire about dental anxiety (Corah’s Dental Anxiety Scale: DAS)

Fig.2 A novel system for evaluating autonomic nervous function

Upper right: PC software conducting frequency analysis of R-R intervals to evaluate
autonomic nervous function

Lower right: Clip type electrode to measure ECG

Upper left: Biometric data monitor

Lower left: Heart rate monitor to calculate R-R intervals

Table2 Dental anxiety in each subject

Fig.3 Change in blood pressure

Statistical differences were analyzed using Friedman test and Wilcoxon signed-rank

test. NS: Not significant



Fig.4 Change in heart rate
Statistical differences were analyzed using Friedman test and Wilcoxon signed-rank

test. NS: Not significant

Fig.5 Change in VAS
Statistical differences were analyzed using Wilcoxon signed-rank test. NS: Not

significant

Fig.6 Change in sympathetic nervous function (mean of LF/HF in each stage)
Statistical differences were analyzed using Friedman test and Wilcoxon signed-rank

test. k: p<0.01

Fig.7 Change in sympathetic nervous function (mean of LF/HF in each minute)
Statistical differences between phases were analyzed using Wilcoxon signed-rank test.

%1 p<0.01

Fig.8 Difference in sympathetic nervous function (mean of LF/HF in each stage) change
with anxiety

Statistical differences between phases were analyzed using Wilcoxon signed-rank test.



*: p<0.01

Fig.9 Difference in sympathetic nervous function (mean of LF/HF in each minute)
change with anxiety.
Statistical differences between phases were analyzed using Wilcoxon signed-rank test.

*: p<0.01
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