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A new era of Smart Medicine:
From big data to Precision Medicine

Ming-Ju Tsai, Jaw-Yuan Wang
Department of Superintendent, Kaohsiung Medical University Hospital;
College of Medicine, Kaohsiung Medical University

Abstract

With the aging global population and increasing healthcare demands, traditional
medical models are insufficient to meet modern needs. As a result, smart healthcare has
become a core focus in healthcare development. Smart medicine integrates technologies
such as big data, artificial intelligence (AI), and the Internet of Things (IoT) to enhance
diagnostic accuracy, treatment efficiency, and health management capabilities. Through
big data analytics, healthcare professionals can process diverse sources of information,
including electronic health records (EHRs), multi-omic data, wearable device data, and
medical imaging, to support precision medicine and preventive care. Al has demonstrated
exceptional performance in disease risk assessment, image recognition, and case
management, while also contributing to advancements in automated medical record
generation and clinical decision support systems (CDSS). Furthermore, wearable devices
and remote monitoring technologies facilitate the seamless collection and analysis of daily
health data, proving particularly useful in chronic disease management and the “hospital-
at-home” care model. However, the development of smart healthcare faces challenges
such as data standardization, privacy security, and the transparency of AI models. To fully
realize the potential of smart healthcare and achieve the goals of efficient and personalized
health care, future efforts must focus on enhancing data integration technologies,
strengthening privacy protection measures, and promoting the interpretability of Al
models. (Cheng Ching Medical Journal 2025; 21(1): 4-10)

Keywords : Smart Medicine, Big Data, Artificial Intelligence, Internet of Things,
Precision Medicine
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