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Introduction

Although the ability to sense skin wetness and humidity
is critical for behavioural and autonomic adaptations,
humans are not provided with specific skin receptors for
sensing wetness [1]. We have recently demonstrated
that humans perceive the wetness experienced when the
skin is in contact with a wet surface through a multisen-
sory integration of thermal and tactile inputs generated
by the interaction between skin and moisture [2]. To
further the understanding on the neurophysiology of
human skin wetness perception, here we tested the
hypothesis that the perception of sweat-induced skin
wetness can be significantly manipulated, independently
from the level of physical skin wetness.

Methods

Ten males (mean age (SD) 22 (2) years, height 180.3 (6) cm,
body mass 79.6 (10) kg) repeated an incremental walking
protocol (5 km.h™; gradient range: +2 to +16 %) during two
trials designed to produce the same level of physical skin
wetness, but to induce lower (i.e. TIGHT-FIT) and higher
(i.e. LOOSE-FIT) perception of wetness. During the
TIGHT-FIT trial, a tight fitting clothing ensemble was worn
to limit the mechanical interaction and stickiness between
skin, sweat and clothing. During the LOOSE-FIT trial, a
loose fitting ensemble was used to augment this interaction.
To limit the amount of moisture evaporation from the skin

* Correspondence: g.havenith@lboro.ac.uk

'Environmental Ergonomics Research Centre, Loughborough Design School,
Loughborough University, Loughborough, UK

Full list of author information is available at the end of the article

(and thus skin cooling), a vapour impermeable, loose fit-
ting clothing ensemble was worn as a second layer on top
of both the loose or the tight fitting garments. Heart rate,
rectal temperature, mean skin temperature, whole body
skin wetness (Wpo4y) and galvanic skin conductance
(GSC), as well as thermal, wetness and comfort sensation
were recorded.

Results

Both sweat production (indicated by GSC) and physical
skin wetness (indicated by w},qy) increased significantly
during the protocol (GSC range: 3.1 (0.3) to 18.8 (1.3) pS,
p < 0.01; Whoqy range: 0.26 (0.01) to 0.95 (0.2)nd (non-
dimension unit), p < 0.01) with no differences between
TIGHT-FIT and LOOSE-FIT (p > 0.05). However, the
reduced skin friction generated by the TIGHT-FIT ensem-
ble lowered significantly the level of perceived skin wet-
ness, both at a whole-body and at a regional level (p <
0.01). Regression analyses performed between indicators
of physical wetness (i.e. W},oqy and mean GSC) and per-
ceived skin wetness indicated that when wy,q, ranged
from ~0.4 to ~0.8 nd and when mean GSC ranged from
~4.5 to ~9.5 uS, skin wetness perception was significantly
reduced when wearing tight as opposed to loose fitting
garments.

Conclusion

We conclude that under conditions of sweat-induced
whole-body wetness and of absence of skin cooling, the
perception of skin wetness is primarily driven by the
degree of tactile interaction between skin, sweat and
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clothing, and that by manipulating this interaction (e.g.
changing the clothing fit) skin wetness perception can
be significantly altered, independently of the level of
physical wetness.
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