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A Study on Dementia Prediction Models and Commercial
Utilization Strategies Using Machine Learning Techniques:
Based on Sleep and Activity Data from Wearable Devices
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tion testE Z a3t Aol ik QoFS < 71 ArE o 2 v7] wf & oll, Decision Tree7} ©|
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119.1%), _] = ?r A A Al ekef e = 15 | activity score move every hour | 0.00332
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2019; Spira et al, 2013; ©|78% Ao XE 2022; K-8 19 sleep rem 0.00291
5, 2018), 7 AJ7H] AlE-E1H oju|9} kS oS- 20 sleep temperature delta 0.00285
Az=Ho g 1A= YL onE AUt} 21 sleep efficiency 0.00285
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TR P 2E A 5H S Ad Ao 23 activity medium 0.00256
RE &5 A HFEES B, o F 1 A= 24 | activity score training frequency | 0.00238
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2 2RFgoEN Fe F5H 5o uEEd 7} 28 sleep onset latency 0.00204
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o 16 dolal 2 o . o 30 sleep temperature deviation 0.00173
E2 AME gotd ¢ 9l o] oo 2HE v 31 sleep breath average 0.00167
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v} ko] ZAA] Qe nATha Hsk Al 33 sleep score disturbances 0.00156
) 34 activity cal total 0.00154
8 1-S(Ahlskog, 2011; Zhou er al., 2017; Ha-7], 35 sleep hr lowest 0.00149
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HNe A 345 2035 =0
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medium)(131), 3= 2 ° 13 Hactivity medium) 42 activity score stay active 0.00108
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A Study on Dementia Prediction Models and
Commercial Utilization Strategies Using Machine
Learning Techniques: Based on Sleep and Activity Data
from Wearable Devices
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Abstract

This study aimed to propose early diagnosis and management of dementia, which is increasing in
aging societies, and suggest commercial utilization strategies by leveraging digital healthcare technologies,
particularly lifelog data collected from wearable devices. By introducing new approaches to dementia
prevention and management, this study sought to contribute to the field of dementia prediction and prevention.
The research utilized 12,184 pieces of lifelog information (sleep and activity data) and dementia diagnosis
data collected from 174 individuals aged between 60 and 80, based on medical pathological diagnoses.
During the research process, a multidimensional dataset including sleep and activity data was standardized,
and various machine learning algorithms were analyzed, with the random forest model showing the highest
ROC-AUC score, indicating superior performance. Furthermore, an ablation test was conducted to evaluate
the impact of excluding variables related to sleep and activity on the model’s predictive power, confirming
that regular sleep and activity have a significant influence on dementia prevention. Lastly, by exploring
the potential for commercial utilization strategies of the developed model, the study proposed new directions
for the commercial spread of dementia prevention systems.

Keywords: Wearable Device, Machine Learning, Dementia, Dementia Prediction Model, Wearable
Device Utilization Strategies
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