
VIRTUAL ENVIRONMENTAL ERGONOMICS 
 

  
Twitter @icee2021 icee2021.com icee2021@gmail.com 

Quantitative sensory test of skin wetness sensing: experimental protocol 
Accompanying video: https://youtu.be/h4p5JrIJ8VE 
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The following sections provide a practical overview of the quantitative sensory test of skin wetness sensing 
routinely used in our laboratory.  
 
Experimental Design  
At THERMOSENSELAB, we use a single-blind psychophysical approach based on a well-established 
quantitative sensory test of skin wetness sensing that we have developed (1,2), to map differences in 
regional wetness sensitivity across the body under different experimental conditions (e.g. rest vs. exercise; 
different thermal environment; etc.) and in different populations (e.g. young and older adults, and clinical 
groups). Our quantitative sensory test consists of participants having to report the perceived magnitude of 
local thermal and wetness perceptions arising from the short-duration (i.e. 5s) static application of a cold-
wet (i.e. 5°C below local skin temperature), neutral-wet (i.e. equal temperature as local skin temperature), 
and warm-wet (i.e. 5°C above local skin temperature) hand-held temperature-controllable probe. Surface 
area of the probe and water content of the wet stimulus can vary (e.g. we have used both 1.32 and 25cm2, 
with water contents down to 0.8ml). Participants report the magnitude of their local perceptions on two 
digital visual analogue scales for thermal sensation (length 200 mm; anchor points: 0 very cold, 100 neutral, 
200 very hot) and wetness perception (length: 100 mm; anchor points: 0 dry, 100 completely wet). 
Participants are blinded to the nature and application of the stimuli to limit expectation biases, and they are 
only informed about the location of the stimulation. Furthermore, participants undergo a systematic 
familiarization and calibration to the testing procedures and perceptual scales prior to testing, and the same 
investigator perform all testing, to limit any inter-individual variability arising from procedural issues.  
 
Experimental protocol 
Participants arrive at the laboratory on testing days and undergo preliminary measurements and preparation. 
They change into testing underwear before we assess their semi-nude body mass on a precision scale (e.g. 
SECA 874, Germany), and their height on a wall stadiometer.  
We use a washable marker to mark the skin sites to be stimulated, and we gently shaved each site to limit 
any insulative effect of hairiness on heat transfer during the application of the stimuli. 
Following on this preparation, participants undergo a stabilization period (e.g. 15min resting on a chair) to 
adjust to the environmental conditions. During this time, participants are familiarized with the experimental 
procedures, and calibrated to the visual analogue scales. Calibration procedures consist of the following. 
Six stimuli varying in temperature and wetness (e.g. 0.8ml wet or dry) are applied to the volar surface of 
both forearms (i.e. midpoint between wrist and antecubital fossa) in a randomized order, and participants 
are instructed to associate each stimulus to a specific descriptor on the thermal scale. The stimuli and related 
descriptors are: 1) wet stimulus, 10°C above local skin temperature - scale descriptor: Very hot; 2) wet 
stimulus, 5°C above local skin temperature - scale descriptor: midpoint between Neutral and Very hot; 3) 
wet stimulus, equal temperature as local skin temperature - scale descriptor: Neutral; 4) dry stimulus, equal 
temperature as local skin temperature - scale descriptor: Neutral; 5) wet stimulus, 5°C below local skin 
temperature - scale descriptor: midpoint between Neutral and Very cold; 6) wet stimulus, 10°C below local 
skin temperature - scale descriptor: Very cold. During each of the six stimuli applications, participants are 
instructed to freely determine the level of wetness experienced on the wetness visual analogue scale. This 
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procedure ensure that all participants have comparable experiences of the different stimuli and related 
perceptual anchor points to be used during testing.  
Upon termination of calibration a spot measurement of tympanic temperature (or ongoing recordings of 
rectal temperature), is taken at this stage and taken again upon completion of the testing session to be used 
as an indicator of Tcore. At this point, the quantitative sensory test commences and is executed as following. 
Depending on the body region to be tested, we first record local Tsk of the testing site with an infrared 
thermometer (e.g. Spot IR Thermometer TG54, FLIR, USA). We then determine the temperature of the 
first wet stimulus (e.g. cold wet, 5°C below local skin temperature) and apply a 100% cotton fabric on the 
hand-held, thermal probe (e.g. NTE-2A, Physitemp, USA), that is then wetted with a pipettor with e.g. 
0.8ml of water, to ensure its full saturation. Following a verbal warning, the wet stimulus is applied 
statically on the participant’ skin for 5s, during which the participant is encouraged to rate their very first 
thermal and wetness perception. Note: the protocol can involve either a static application only OR it can be 
followed by a dynamic stimulation whereby the probe is moved across the skin at a predetermined speed 
and length, in order to augment tactile stimulation and mechano-sensory afference. Application pressure is 
usually enough to ensure full contact, while not resulting in pronounced skin indention. Application 
pressure can be measured with custom built strain gages applied to the probe (note: set ups can be developed 
to measure both normal and tangential forces during application, in order to calculate coefficients of 
friction). Upon acquisition of the perceptual rating, we remove the stimulus, gently dry the skin, and then 
repeat the same procedure for the other stimuli (e.g. neutral and warm wet) on the same skin site, before 
proceeding to the next skin region. The order of testing session (e.g. warm vs. neutral vs. cold wet) is 
counter-balanced between participants and the order of body region is counter-balanced between and within 
participants. 

 

Questions 

1. List the sensory cues involved in human skin wetness sensing and describe how they relate to the 
biophysical effects of the presence of moisture on the skin. 
 

2. Identify two hygroreceptor-provided and two hygroreceptor-lacking species and compare their 
sensory integration mechanisms. 
 

3. Consider and discuss the implications of calibrating participants to perceptual scales prior to the 
execution of a quantitative sensory test. 
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