NON-CONTACT HEART AND RESPIRATORY RATE MONITORING OF PRETERM INFANTS BASED ON A COMPUTER VISION SYSTEM: A METHOD COMPARISON STUDY

Introduction: Preterm infants require cardiorespiratory monitoring in the Neonatal Intensive Care Unit (NICU), which currently necessitates the application of adhesive electrodes. When these electrodes are removed, nearly the entire epidermis can be stripped, resulting in trauma, pain, infection, and heat, fluid and electrolyte imbalance. A non-contact method of monitoring heart rate (HR) and respiratory rate (RR) has been developed that involves filming the subject with a camera and later applying techniques such as photoplethysomography (PPGi) and enhanced magnification to extract and measure this physiological data. As premature infants have significant variations in their HR and RR and can experience episodes of apnoea and bradycardia, a method comparison study was designed to assess the accuracy of a non-contact monitoring system in the NICU.
Objectives: To evaluate the accuracy of a non-contact system to detect HR and RR relative to the HR and RR obtained by a three-lead electrocardiogram (ECG) in preterm infants in the NICU. 

Methods: This was a single centre, prospective observational clinical study of the proposed non-contact system. Ten (10) neonates in various sleeping positions, receiving phototherapy or in incubators were filmed for 10 minutes with their ECG monitors simultaneously. Films were later processed using advanced signal techniques in the MATLAB© environment. The Bland-Altman method was used to assess the level of agreement between the two measurement systems. 
Results: Phase one of data analysis indicated that this non-contact method was able to accurately capture an apnoeic and bradycardiac event in a preterm infant.
Conclusion(s): Following completion of phase two of data analysis that includes analyzing data from all 10 infants, the proposed non-contact system to monitor HR and RR for the neonatal population may be an accurate and feasible method; potentially making it suitable for biomedical application in other intensive care contexts including burns units.
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