
20’s > 50’s : A_slow
20’s < 50’s : A_fast

(* p<.05 , ** p<.01 )
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Elderly females in 50's differ from young females in 20's in their experience of cosmetic cream, which was reflected 
in differential brain activation patterns. 

  They tended to prefer cosmetic cream with fast absorption rate and high oil content.   

  They showed greater BOLD response to fast- than to slow-absorbing cream in the brain region involved in attention (Kubit, 

Benjamin & Anthony, 2013) and tactile imagery (  et al., 2001). 

  They showed greater BOLD response to high than to low-oil content cream in the brain region involved in behaviorally rel-

evant target detection (Kubit, Benjamin & Anthony, 2013),tactile perception (Graziano et al., 2002) and imagery (Yoo et al., 2003).  

  Overall, elderly females showed greater frontal activation than young females

Specifically, 

'

'

[2-Interval forced choice 
cream discrimination task]

- Stimuli in 5 levels in terms of ab-
sorption rate and oil content respec-
tively.
- Stimulus was applied either by the 
experimenter or by the participant 
herself. 

[5-point scale cream 
preference rating task]

Stimuli in 5 levels in terms of ab-
sorption rate and oil content 
respectively.

Perceptual sensitivity tends to decline with age (Cain & Gent, 1991; Sekuler et al., 1980), which seems to be accompa-
nied by changed neural responses in relevant brain areas (Moscovitch, 1982; Wang et al., 2005). For the tactile modal-
ity, this tendency has been shown by exploiting vibrotactile (Verrillo, 1980), thermal (Kenshalo, 1986), and grating 
stimuli (Tremblay et al., 2003). However, little is known about age-related differences associated with experience of 
cosmetic product on skin. In the present study using fMRI, we investigated whether brain activity reflects age-related 
differences in perceptual experience of cosmetic cream.

2 absorption rate : A_f (A_fast) vs A_s (A_slow) 

2 oil content : O_h (O_high) vs O_l (O_low) 

20’s > 50’s : O_low
20’s < 50’s : O_high

Yoo, Seung-Schik, et al. "Neural substrates of tactile imagery: a functional MRI study." Neuroreport (2003)

The fMRI scanning session consisted of five functional runs each of which repeated four stimuli five times in a pseudo-
randomized order. In each trial, the stimulus was applied to the back of the participant’s left hand for 4 seconds. After 4 
 seconds of stimulus removal, there was a 2-second interval prior to the next trial. Participants underwent a bahavioral
 testing including preference rating outside the scanner

No difference between experimenter and self in applying creams.
No difference between 50’s and 20’s in discriminating cream contents.

Elderly women in their 50’s perfered creams with 
high to low oil content.
Elderly women in their 50’s also tended to prefer 
creams with fast to slow absoption rate, which was 
not obvious in young women in their 20’s

Stimulus Application  Stimulus Removal

Elderly females in their 50's 

showed greater BOLD

response to fast-absorbing 

than to slow-absorbing cream 

in the left angular gyrus.

Elderly females in their 50's 

showed greater BOLD 

response to cream with 

higher oil content than lower 

oil content in the right 

precentral gyrus, insula and 

supramarginal gyrus. 

(Main effect of age (p <.001) in 2-way ANOVA)
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