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Observational Study on Behavioral Change by
Both Meal and Exercise :
Mixed Methods for Measurement of Changes of
Mind and Body before and after Half Marathon Completion

Hiroshi Nakamura, Naoki Tsuji, Betsupu Narihito, Kumi Oosaki,
Yumi Hiramatsu, Sayaka Tanabe, Saki Tamiya,
Hanae Minami, Saori Inoue, Shumma Jomyo,
Akira Hirano, Masao Yamawaki, Kaede Torii,
Shota Nakashima and Akihiko Machino

Summary

The aim of this study was to evaluate two contradicting problems between physical and mental stresses. We performed
an observational study on behavioral change of runners by both meal and exercise in the Citizen's Marathon Convention
Medical Office. The study was administered in cooperation with dietitian, a psychology therapist, a nurse and doctors.
Using a smartphone which had 6-axis gyro-sensors built-in, we measured both heartbeat variability and breathing rate
variability simultaneously, which were calculated as stress index (SI). Written consents were obtained before the run
from 58 runners, who completed the marathon within the time limit, and those runners were to be re-measured. Since
the measurements were taken twice, before and after the marathon run, 21 people’s (36.2%) SI were able to be calculated
even though they were measured outdoors and in the non-contact sitting position. Although a weak negative correlation
was found between the respiratory frequency and SI before and after running (p<0.05, respectively). There was no
significant difference in the correlation with a subjective evaluation standard of feeling, exercise strength before and
after the marathon run. Moreover, there was no correlation between body composition and changes in SI. Most of the
marathon runners' dependence scales showed an introversion toward themselves, and this tendency was observed not

only in the execution period but also in the maintenance period.

Observational Study on Behavioral Change by Both Meal and Exercise : Mixed Methods for Measurement of Changes
of Mind and Body Before and After half Marathon Completion
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