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Abstract

This study examines data-driven research trends and methodological quality in elderly housing services, whose
importance increases with rapid population aging and the expansion of digital transformation (DX:ICT). Relevant
studies are selected according to the PRISMA 2020 guidelines, and research quality is assessed using the Mixed
Methods Appraisal Tool (MMAT). An analysis of 23 selected studies shows a gradual shift from technology-centered
approaches toward structures that link data collection, context processing, analysis, and service application. This
circulatory structure highlights the potential to support personalized service design addressing the complex needs of
older adults, including health, safety, and emotional well-being. In addition, medium- and high-quality studies are
increasingly observed in recent years, indicating gradual methodological refinement. This study provides directions for
data-driven service design and offers foundational evidence for advancing data-driven decision-making in the
operational phase of the construction industry.
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Table 5. Thematic classification of studies on elderly
housing services

No. of | Ratio .
Category studies ()| (%) Representative keywords
. Participatory design,
323?? 10 43 | emotional design, UI/UX,
d design thinking
Data—based Behavioral data, sensors,
. 6 26 :
analysis deep leaming, patterns
IcT loT, U-Healthcare,
convergence 5 2 L
. monitoring
services
Health & 5 9 Exercise, wearables,
fitness feedback systems
Total 23 100 -
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Fig. 4. Distribution of included studies by theme (Service
design, data-based analysis, ICT, health & fithess)
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Fig. 5. Annual trends of included studies by quality level
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Table 6. Grouped yearly distribution of methodological
quality levels based on MMAT (n=23)

Period High Medium Low Total
2015-2017 1 2 1 4
2018-2020 2 3 1 6
2021-2022 0 1 3 4
2023-2024 0 5 4 9

Total 3 11 9 23
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Table 7. PRISMA 2020 reporting compliance across
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Number of Reporting
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studies (n)
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|dentification databases, 23 100
keywords specified
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Full-text review,
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Context Processing

(Person-Space-Time
Integration)

« Integration of person-space—
time information
« Semantic mterpretgtlon of
state, situation, and intention
Data Collection
(Acquisition of
Behavioral,
Environmental, and
Temporal Data)

Analysis & Insight

(Analysis, Prediction)

Al/Context Layer

« Statistical analysis,
rule-based analysis,
and predictive
modeling

« Generation of
personalized insights

« Derivation of
intervention strategies

« Continuous acquisition
of behavioral,
environmental, and
temporal data

« Baseline signals for
detecting patterns and
early risk signs

Feedback Loop

Service Application

(Providing Services)

« Execution of tailored
intervention strategies

« Personalized health, safety,
and emotional support

« Outcomes are fed back for
continuous improvement

O% 6. ol &k Mu|A MEfA JHE T
Fig. 6. Conceptual framework of the data—circulatory
service ecosystem
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