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Individual Variation in Texture Perception 

Oral processing 

Tactile Sensitivity 

Surface characteristics 

Salivary output 

Salivary composition 

Genetics 

• Inherent differences in human perception 
represent a major aspect of the variation in 
product judgements. 
 

• The sources of the individual differences 
also shed light on the factors governing 
texture perception. 



• Determine jaw placement and avoid discomfort while chewing 
due to an unintended collision of teeth 
 

• Locate and assess in the oral cavity food particles  
 
• Optimize chewing patterns to breakdown foodstuffs 

 
 
 
 

Tactile feed back is used to: 

• Chewing is driven by rhythmic contractions of muscles generated 
by central patterns in the brainstem. 
 

• Tactile feedback is used to modify masticatory motor movements 
 Oral Processing 

Masticatory Feedback Loop 



Oral Tactile Sensitivity 
• Essick’s Oral Lingual Stereognosis 
• Semmes-Weinstein Monofilament  
• Granulation Discrimination 
• Two-point Discrimination 
• Roughness Threshold 
• Pressure Sensitivity 
• Etc. 

 

It isn’t known which measures of sensitivity focus on how 
texture is perceived then relayed back into the 
masticatory feedback loop. 

Oral 
Processing 

Texture 
Perception 



Test for oral sensitivity 
using oral stereognosis, 
lingual tactile acuity, and 
bite force sensitivity. 

1 
Quantify across age 

groups.  

2 
Relate to mastication 
performance 

3 



Participants 

• N=98, 57% Female 
• Screened by Age Group  

• 20-25 
• 35-45 
• >62 

• Self-Report common dental procedures 



Mastication Performance Oral Sensitivity  



Oral 
Sensitivity 

Tasks 

Confectionary  
Alphabet Letters 

Oral 
Stereognosis  

2-AFC with foam of different compression 
factors 

Bite Force 
Sensitivity 

10 Shape Stimuli  
(raised and recessed orientations) 
 
 

Lingual Tactile 
Acuity 

𝑂𝑂𝑂𝑂 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 + 𝐵𝐵𝐵𝐵 𝐹𝐹𝐹𝐹𝐹 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 + 𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐴𝐴𝐴𝐴𝐴𝐴 = 𝑻𝑻𝑻𝑻𝑻 𝑰𝑰𝑰𝑰𝑰 



Mastication Performance  

• Mixing Ability 
• Two-color gum sample 
• 10 Seconds 

 
 
 
 
 
 
 
 







Pearson’s Correlations 



Conclusions 

• Individual differences were found for all sensitivity tests 
and masticatory performance 
 

• Changes in oral sensitivity did not relate to masticatory 
performance 
 

• Age was a significant factor in some measures of oral 
sensitivity 

• Aging effect is heterogenous – declines in some but not all 

 



Test texture 
discrimination ability 

1 
Measure oral processing 

 

2 
Completed using two 
groups 
• Low Sensitivity (Lower 25%) 
• High Sensitivity (Upper 25%) 

3 



Discrimination Ability 
 

• Triangle Testing 
• Four different gelatin hardness’s: 
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Oral Processing 
• Jaw tracking utilized to 

determine masticatory 
behavior. 
 

 

 

 

 

 

 



Discriminatory 
Ability 
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Effect of Oral Tactile Sensitivity on Mastication Parameters 

Sensitivity Sensitivity 
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P < 0.05 
P < 0.05 



Overall 
Conclusions 

• Oral sensitivity scores modulated with age. 
  
 
• Texture discrimination not influenced by oral sensitivity 

 
 

• Mastication performance was not affected by sensitivity. 
 
 

• Oral tactile sensitivity influences chewing behavior 
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