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Abstract: In modern society, evaluation and management of psychological stress may be important

for the prevention of periodontal disease. The purpose of this study was to examine the relationship

between psychological stress (vitality and mental activity) evaluated by Mind Monitoring System
(MIMOSYS) and periodontal status. Forty students of Okayama University underwent the oral
examination and self-reported questionnaire an the first day (baseline) and the 14th day (follow-up).
Vaice recording was performed every day with the MIMOSYS app during the whole study period.
The participants completed the Patient Health Questionnaire (PHQ)-9 and Beck Deprsssion Inventory
{BDI) at baseline and at follow-up. Spearman’s rank correlation coefficient was used to determine the
significance of correlations amang variables. The PHQ-9 and BDI scores were negatively correlated
with vitality in the morning. Change in vitality in the moming was significantly correlated with
changes in periodontal inflammation. Mental activity was significantly correlated with change in
mean probing pocket depth. This result shows that measurement of psychological stress using a
voice-based tool to assess mental health may contribute to the early detection of periodontal disease.

Keywords: periodantitis; psychological stress; voice analysis; prospective cohort study

1. Introduction

Periodontal disease is a chronic inflammatory disease caused by oral bacteria [1]. Since
periodontal disease is one of the major causes of tooth loss 2], prevention, early detection,
and early treatment of periodontal disease are important.

A relationship between psychological stress and periodontal disease has been reported.
Anxiety and depression are associated with altered immune responses and may increase
susceptibility to periodontal disease [3-6]. In modern society, evaluation and management
of psychological stress may be important for the prevention of periodontal disease.

In the previous studies, objective methods using biomarkers and subjective methods
using were used psychological stress. Mk of cytokines
in saliva has been shown to be useful as an objective method of assessing psychological
stress [7]. The stress response is also associated with increased neural activity in the
hypothalamus-pituitary-adrenal axis or the sympathetic-adrenal medulla axis, resulting
in the release of cortisol from the adrenal cortex [5,9]. Therefore, it has been reported
that the measurement of cortisol in saliva is useful as an evaluation of psychological
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