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1. Introduction

Recent advancements in sensing technology offer the potential for objective, low-cost, and easily
implementable assessments of activities of daily living (ADLg), physical function, and fall risk (Sun et al,
2018). Other studies have also attempted to utilize sensing technologies, such as KINECTTM, to evaluate
motor function and engage older adults in interactive games (Adams et al., 2015; Fidan et al., 2024; Koh et al,,
2022). However, only two studies have employed cameras equipped with infrared depth sensors, such as
KinectTM, to assess ADLs (Takeshima et al., 2019, 2020), which demonstrated that the 20-s stepping test (ST)
and/or the chair stand test (CST), when assessed using Kinect™, exhibited strong discriminatory performance
in detecting individuals requiring assistance. In particular, greater head total movement distance (TMD) and
movement displacement from the starting position (MMD) during the ST appear to be indicators of disability,
with moderate sensitivity and specificity in older adults. Additionally, studies have found significant
differences in knee movement distance (KMD) during the ST between older women who have and have not
experienced falls (Takeshima et al., 2024b).

Evidence has also shown that the trunk forward tilt angle (TFTA) during the CST was significantly greater
in frail older adults than in their healthy counterparts. The optimal threshold for identifying frailty using the
TFTA was deteymined through receiver operating characteristic curve analysis, with a TFTA of 23.1°
providing the highest combination of sensitivity (79%) and specificity (73%) (Takeshima et al., 2019}. However,
given that these results were derived from a small sample, the validity of the discrimination threshold remains
uncertain. This study attempted to establish age-related normative data based on a large sample of
independent-living older women.
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5. Conclusion

This study successfully established normative reference values and a practical 5-point assessment criteria
using percentile values of 5%, 25%, 50%, 75%, and 95% for evaluating functional movement in older women
using KinectTM-based infrared motion analysis. Grade 3 (25~75%) across all ST and CST parameters was
assumed to represent reference range. In particular, movement metrics of the head and knees during the 20-
s ST (such as TMD, MMD, and KMD) and the TFTA during the CST can be used to practically and objectively
evaluate ADLs and identify individuals at risk of functional decline. Given its simplicity and ease of use, the
5-point criteria offer the potential to serve as a practical diagnostic tool for evaluating ADLs in older adults.
Our findings support the feasibility and clinical potential of using optical sensor technology for early
identification of individuals at risk of losing independence. While the study had limitations related to
measurement constraints and data loss, the large sample size and focus on community welling older adults
enhance the generalizability of our results. Future research should aim to refine these methods, explore
longitudinal outcomes, and validate the proposed criteria across diverse populations to promote widespread
implementation in community health and preventative care settings.

In addition, standard values noymalized by height were shown for TMD, KMD, MMD, and MKH. As the
current dataset includes only women, future work will expand to include men and a wider range of age groups,
with an aim of analyzing additional factors influence evaluation outcomes and establishing a more
comprehensive and effective evaluation index,
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