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Original Article

Immersive, High-Fidelity Simulation-Based Training Program for Delivery
Room Resuscitation of Extremely Low Birth Weight Infants
: Program Design and Implementation Challenges

Department of Regional Neonatal-Perinatal Medicine, Hamamatsu University School of Medicine
Shigeo I[IJIMA

Extremely low birth weight (ELBW) infants require rapid decision-making and precise procedures
immediately after birth. However, opportunities for hands-on training are limited due to the low
incidence of ELBW cases and restrictions related to patient safety. This study aimed to develop a
simulation-based educational program designed specifically for the neonatal resuscitation of ELBW
infants, with a focus on enhancing realism and immersion.

The program comprised three components: lectures, skill training, and scenario-based training. A
high-fidelity manikin which replicated the anatomical and physiological characteristics of ELBW infant
was used, and vital sign changes were displayed in real time through the synchronized use of a medical
monitor and medical electrical equipment simulators. Additionally, a head-mounted action camera was
used to record the participant’s viewpoint, enabling a detailed review of hand movements and decision-
making processes during the debriefing. To quantify immersion, heart rate was continuously monitored
during simulated resuscitation episodes, suggesting increased physiological arousal and concentration.
However, several limitations were identified, such as an absence of audible physiological signs such as
heart and breath sounds in the manikin, challenges in coordinating physiological parameter changes,
inconsistencies in viewpoint alignment of the action camera, and the operational burden placed on
instructors. Further development of manikin functionality, optimization of visual feedback tools, and
refinement of instructor operation procedures are necessary to improve educational effectiveness and
support broader implementation. Future work will involve iterative pilot training with learners and
structured evaluation of educational effectiveness using pre- and post-training assessments, subjective
questionnaires, and physiologic indicators of immersion.



