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Effects of Firefighters’ Lightweight Self-Contained Breathing Apparatus on Alleviating
Physiological and Psychological Burden
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Abstract : Efforts have been made to reduce the weight of firefighters’ self-contained breathing apparatus (SCBA) to alle-
viate their physical burden. Recently, a prototype of the SCBA was developed in Korea using carbon composite materials
making it 1.6 kg lighter than existing commercial products with the same capacity. However, its physiological and psy-
chological improvement effects are unclear. This study aimed to quantitatively evaluate the physiological and subjective
strain after reducing the SCBA’s weight by 13% from 12.0 kg to 10.4 kg. The results showed that the physiological strain
was not significantly reduced, but the subjective strain was significantly reduced. In particular, the sweating sensation and
thermal comfort improved after the onset of perspiration during mid-rest phrase. In addition, while physiological benefits
were not observed, the perception of weight reduction and ease of movement experienced by the wearer are valuable find-
ings. The findings imply that to alleviate firefighters’ physiological strain during their duties, improvements in SCBA

should focus on the weight and shape of the apparatus.
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Fig. 1. Experimental clothing ensembles with each SCBA (A: CON, B: LW).
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Fig. 2. Physiological strain index (PSI) during entire protocol and the mean and individual values during the first exercise phase (13 min). Black and blue
line indicate CON and LW, respectively. In Figure B, the gray box indicates mean values and blue paired dots indicate individual values in each condition.
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Fig. 3. Thermal sensation (A), thermal comfort (B), and sweating sensation (C) during entire protocols.

Black lines and blue lines represent overall

values for the CON and LW, respectively. All data show means and SD (N =38).
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