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This study aimed to address the urgent public health challenge posed by Japan’ s rapidly aging
society, where the proportion of older adults is expected to exceed 35% by 2040. Specifically, it
sought to promote healthy aging and prevent functional decline through improved sleep—a lifestyle
factor closely linked to cognitive and physical health. Recognizing that older adults often
struggle to assess their own sleep patterns accurately, the study combined objective monitoring via

sleep sensors with personalized health counseling by professionals to encourage behavioral change



From 2022 to 2024, the study recruited 742 community—dwelling older adults in collaboration with

multiple municipalities. Participants were randomly assigned to one of three groups:

e Group A (Health Counseling): Received sleep sensor feedback, sleep reports, and monthly
individualized counseling.
e Group B (Report Only): Received sensor—based reports without counseling

e Group C (Seminar Only): Attended an initial health seminar with no further intervention.

Sleep improvement was assessed using both subjective measures (Athens Insomnia Scale, AIS) and
objective sensor—based indicators (sleep duration, efficiency, nocturnal awakenings, and out—of-bed
frequency). Additionally, transcriptions of counseling sessions in Group A were qualitatively
analyzed to identify key factors underlying behavioral change.

Results showed that Group A demonstrated the greatest improvements in AIS scores at both 3 and 6
months, with over half reporting better sleep. Objective indicators also improved, particularly in
Group A, where sleep efficiency increased and nocturnal awakenings decreased. Seven behavioral
change factors emerged from the qualitative analysis, including improved napping habits, consistent
daily routines, reduced pre—sleep stimulation, and enhanced self-efficacy through professional
affirmation.

The overall retention rate was 82.6%, though 87 participants dropped out, citing reasons such as
anxiety about device use and caregiving responsibilities. The findings underscore the importance of
digital inclusion measures, including technical support for ICT tools.

Cost—effectiveness analysis indicated a reduction in hypnotic medication use and a modest decline
in care—dependency risk in Group A, though intervention costs remain a concern. To enhance
scalability, targeting high-risk individuals and leveraging automation may be necessary

This study demonstrated the feasibility and effectiveness of a pragmatic clinical trial (PCT)
design in real-world settings. It presents an integrative care model that combines digital
monitoring with human support to facilitate personalized, sustainable health behavior change. The
approach aligns with the principles of Society 5.0 and offers a promising foundation for community-—

based dementia prevention and healthy aging initiatives.



