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Evaluation of the autonomic nervous activity by heart rate variability
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Abstract

Physical or mental imbalance can induce stress to maintain homeostasis. Such psychological stress is
influential in the autonomic nervous system. Recently, development has occurred in the assessment of
autonomic function, and various procedures have been described as diagnostic tools to monitor autonomic
dysfunction. However, there is no accepted standard for stress evaluation, and no biomarker to assess
objectively psychological stress.

The purpose of this study is to investigate stress biomarkers by analyzing Heart Rate Variability (HRV) in
order to assess the autonomic nervous activity. HRV is assessed based on frequency-domain or time-domain
analysis. Parameters of frequency-domain analysis are high frequency (HF) and low frequency (LF)
components of HRV, LF/HF ratio (reflecting interactions of both types of autonomic modulation). Parameters
of frequency-domain analysis are ratios of the difference between RR intervals (pNN). The healthy volunteers
on Objective Structured Clinical Examination (OSCE) as mental stress load were studied using
electrocardiography, heart rate (HR), coefficient of variation of R-R interval (CVRR), blood pressure (BP) was
measured.

We focused on pNN and considered associations between pNN50, defined as the percentage in which the
change in successive normal sinus (NN) intervals exceeds 50 ms, and parasympathetic nervous activity in
mental stress. It was observed a significant decrease of pNN50 in the group with the increased heart rate on
OSCE. Furthermore, we designed scoring methods to LF/HF ratio and pNN were combined. These results
suggest that the relationship between the score and pNN pattern on OSCE, and to assess obijectively
psychological stress.
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1 M 7.2 2.24 44.4 70 6.7 0.87 15.1 76 7.1 1.82 3.8 79
2 F 9.2 0.33 28.2 74 4.5 0.46 1.5 85 3.9 0.61 0.0 87
3 F 11.2 0.06 58.1 65 9.7 0.32 31.1 80 9.3 0.29 32.8 78
4 M 6.5 0.53 5.1 77 8.2 0.13 15.0 88 4.3 0.32 2.2 91
5 M 8.3 0.38 29.5 72 4.0 0.42 1.5 95 3.5 2.81 0.5 105
6 M 3.0 0.56 3.6 62 6.3 4.11 9.0 78 6.2 2.33 0.0 81
7 M 7.7 0.19 47.4 67 5.4 0.54 14.1 78 4.5 1.39 1.8 90
8 F 8.4 0.16 46.5 65 3.5 12.65 0.0 117 2.9 9.44 0.9 113
9 F 5.9 0.35 11.6 71 3.4 0.60 1.0 99 5.2 0.61 0.5 110
10 F 4.7 0.79 1.2 82 7.2 1.36 10.0 85 3.5 1.41 0.0 99
11 F 7.1 0.22 48.5 66 7.2 1.45 24.8 78 7.5 0.49 57 81
12 F 2.9 0.14 8.3 63 7.4 0.33 3.6 89 4.1 0.44 4.1 86
13 F 7.2 0.07 45.2 62 11.7 0.92 22.0 78 8.6 1.12 17.6 95
14 M 4.7 0.19 11.0 75 4.7 0.83 0.5 118 2.7 6.83 0.0 124
15 M 3.9 0.47 3.8 64 3.0 0.32 3.7 74 12.6 0.73 33.8 79
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