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Abstract

This study aimed to develop health detection and analyzation systems development using
smart devices and ontology technology for self-health monitoring of older adults with uncontrolled
hypertension. The research and development were structured into two phases. The first phase involved
the investigation of factors related to the information technology usage behavior of 245 older adults
with uncontrolled hypertension who received services at public health centers. The research tool
consisted of six sections, covering personal information, awareness of information technology usage,
attitude towards information technology usage, social norms in information technology usage, perceived
need for information technology usage in health management, and information technology usage
behavior. The tool achieved reliability indices ranging from .97 to 1.00 for content validity index (CVI)
and .84 to .98 for Cronbach's alpha reliability. Data analysis employed descriptive statistics and stepwise
multiple regression. In the second phase, the study involved the development of the health tracking
and analyzing system using smart wearable devices and ontology technology for self-health monitoring
of older adults with uncontrolled hypertension. The tools included wearable devices, i.e. smartwatches
and mobile applications. The system prototype development consisted of (1) design the prototype of
self-health monitoring and analyzing system via the smart devices, and (2) configurating data
synchronization between application, smartwatches, and Goosgle Fit cloud application.

The study findings indicated that the factors influencing the information technology usage
behavior of older adults with uncontrolled hypertension included attitudes, need of
communication/searching/health assessment, self-efficacy, perceived benefits, need for certain types,
age, and need of price considerations, The variance was computed and presented as 51.3%. There are
2 main modules of the developed system such as (1) users’ record system and (2) daily health-
monitoring. The overall results of the evaluation of user satisfaction presented by the good level. The
user satisfaction was ranked as three following aspects: system usage, system design, and system information.
Ontology technology was applied for gathering knowledge of older adults’ health condition and
recommendation. Knowledge-based ontology of self-health monitoring of uncontrolled hypertension
consisted of 1) Health Record ontology referred to general registration information, 2) Daily Monitoring
referred to health condition tracking in each day, and 3) Health Analysis which was the knowledge of

balanced calorie analysis and calculation. The developed knowledge-based ontology was retrieved and



selected to present recommendation via application for each health condition. The knowledge
searching system was evaluated by analyzing efficiency values of precision, recall, and F-measure from
21 knowledge data samples with 114 test queries. The evaluation results showed that the F-measure

efficiency was equal to 0.84 represented the very good level efficiency.

Keyword(s): Health Detection and Analyzation Systems, Smart Devices, Ontology Technology, Older
Adults, Hypertension
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