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Assessment of surgical mask fit in upright and supine positions:
A fundamental study using a 3D-printed facial model
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Abstract

The fit of surgical masks in the supine position has not been sufficiently investigated. In this study, facial
models were fabricated using a 3D printer based on a database from the Research Institute of Electrical
Communication, Tohoku University, and mask fit was evaluated in both standing and supine positions by
comparing air leakage rates. Air leakage was measured with a mask fitting tester (MT-05U, Roken), after
donning a surgical mask. Four conditions were set: small-face standing, small-face supine, medium-face
standing, and medium-face supine. One-way ANOVA was conducted for group comparisons, followed by
Games-Howell post hoc testing. The mean air leakage rates were 11.08 + 9.35% (medium-face standing), 6.76
+6.56% (medium-face supine), 11.20 + 11.31% (small-face standing), and 9.73 + 13.28% (small-face supine). The
medium-face model showed significantly lower leakage in the supine than in the standing position (p = 0.043).
Although soft tissue changes in the supine position were not reproduced because rigid material was used for
model fabrication, the improved fit observed in the supine posture suggests that body position may affect the
interaction between mask structure and facial shape.
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