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Effects of mask type on thermal comfort and physiological strain
in relatively hot environments: A case study of healthy

university populations
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Abstract: To investigate the effects of mask type on thermal comfort and physiological load in
relatively hot environments, 36 healthy university participants were recruited for a human thermal comfort
experiment. The subjects were exposed to temperatures ranging from 26 C to 34 °C while wearing three
common types of protective masks: a surgical mask, a valved KN95 respirator, and a non-valved KN95
respirator. Subjective thermal perception votes and physiological parameters including blood pressure,
heart rate, and blood oxygen saturation were recorded simultaneously. Linear regression and correlation

analyses were conducted to examine the differences in the effects of mask type and temperature intervals on
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the participants’ thermal comfort and physiological load. The results showed that wearing masks in
relatively hot environments significantly affected both thermal comfort and physiological load. As ambient
temperature increased, all mask types significantly influenced perceived humidity, with an average increase
of 0. 31 in humidity perception votes, and reduced perceived air quality, with an average decrease of 0. 59
in air quality perception votes. Concurrently, heart rate increased by an average of 5. 3% and blood oxygen
saturation decreased by an average of 4.3%. However, a significant effect on thermal sensation was
observed only at temperatures above 30 ‘C. The non-valved KN95 respirator induced the most pronounced
thermal discomfort and physiological load, whereas the surgical mask had the least effect on thermal-
humid perception and physiological load. Correlation analysis further revealed significant associations
between subjective perception indicators and both heart rate and blood oxygen saturation (P<Z0. 05), but
no significant relationship was found with blood pressure (P >>0.05). This study clarifies the influence
patterns of different mask types on the thermal comfort and physiological load of wearers in relatively hot
environments, providing experimental evidence to support the improvement of thermal comfort for mask
wearers in indoor settings.
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