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Abstract

Pulmonary rehabilitation is a crucial treatment for improving exercise capacity, dyspnea, and quality of life in patients with chronic
respiratory diseases. However, there is a need to address challenges in conventional pulmonary rehabilitation, such as low
participation rates, limitations in geographical accessibility, and difficulties in the long-term maintenance of rehabilitation effects.
Recently, there has been a dramatic advancement in digital technology, which is being proposed as a solution to overcome
the limitations of pulmonary rehabilitation. This review comprehensively demonstrates the current status, efficacy, challenges,
and future prospects of various cutting-edge digital technologies being applied in the field of pulmonary rehabilitation. Clinical
effects of innovative technologies that can be used in pulmonary rehabilitation, such as wearable devices, digital therapeutics,
virtual reality/augmented reality, artificial intelligence, and digital twin, are being actively researched. These technologies have
been reported to have a positive impact on the effects of pulmonary rehabilitation, including the enhancement of exercise
capacity, improvement in quality of life, and alleviation of symptoms. However, limitations such as issues with technical accuracy,
challenges in digital literacy, the need for appropriate reimbursement, and the potential for data bias require future improvement.
Digital technology is considered an innovative tool that can increase the accessibility of pulmonary rehabilitation and enable
data-driven personalized treatment. Nevertheless, to maximize the clinical utility of these technologies, challenges such as
technological standardization, the conduct of large-scale clinical studies, and the bridging of the digital divide for the elderly and
underserved populations must be systematically addressed.
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