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Abstract

Wearable-Based Characterization of Physical Activity, Sleep, Heart Rate,
and Circadian Rhythm by Sasang Constitution

Sujeong Mun - Younghwa Baek - Jeong-Kyun Kim - Siwoo Lee®

KM Data Division, Korea Institute of Oriental Medicine

Objectives
This study aimed to characterize physical activity, sleep, heart rate, and circadian rhythm in each Sasang constitutional
type using data collected from wearable devices.

Methods

A total of 797 adults who participated in the Korean Medicine Daejeon Citizen Cohort and wore a wrist-worn wearable
device (Fitbit Inspire 2) for at least seven consecutive days were included. Sasang constitutional types were determined
using the KS-15 questionnaire. Stratified analyses were conducted by sex, and comparisons among Sasang constitutional
groups were performed on variables related to physical activity, sleep, heart rate, and circadian rhythm.

Results

Significant constitutional differences were more prominent in females than in males. In females, the number of steps and
moderate-to-vigorous physical activity were lowest in the Soeumin. Taeeumin showed a tendency toward lower sleep
efficiency and shorter light sleep duration, along with higher all-day, sleeping, inactive, and minimum heart rates, and
a reduced heart rate dip. Regarding circadian rhythm, Taeeumin exhibited significantly lower relative amplitude, and
delayed acrophase compared to both Soeumin and Soyangin with significantly later M10 start time and sleep onset time
compared to Soyangin. In males, only inactive heart rate showed a borderline significant difference among constitutional

types.

Conclusions

This is the first study to objectively compare physiological and behavioral features among Sasang constitutional types
using wearable devices. The findings partially align with traditional descriptions, while presenting novel patterns that
may contribute to a broader understanding of constitutional characteristics.
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Table 1. Characteristics of Study Participants by Sasang Constitution Type

Women Men
TE (N=228)  SE(N=164)  SY(N=165) P TEN-160)  SEN=33) SY(N=47) P
Age 467 465 465 0,968 44.6 44.6 462 0922
(yrs) [40.1;51.8]  [42.1512]  [41.0;50.71 [39.951.21  [41.7:4977  [41.651.5]
Height 1595 159.8 159.9 1725 171.7 172.6
0.633 0.755
(cm) “4.9) (.5 (5.0 6.9 5.9 (5.2)
Weight 65.1 52.5 56.4 0,001 80.3 63.4 73.1 0001
¢ <U.! - <O
ko) [6L9729F  [49.1;55.0F°  [53.7;59.4F [75.2874F  [59.6708°  [683:763F
. 26.1 20.6 222 0,001 273 26 24.8 0,001
2462797 1952137  [21.0234F 255201F  [207238F  [23.1254F

“* Different superscript letters indicate a significant difference between groups, whereas the same superscript letters indicate no significant differences

between groups.
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Figure 1. Visual comparison of Z-scored physical activity, sleep, heart rate, and circadian rhythm metrics by Sasang constitution type.
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