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Cognitive Improvement 

Brain stimulation has shown the capacity to improve 
cognitive and non-cognitive performance 

This has been shown on single session, and on multiple 
sessions that involve cognitive training (Jacobson et al., 2012; 
Kuo & Nitsche, 2012; Krause & Cohen Kadosh, 2013) 



tES Improved Arithmetic Learning over 5 
Days 

F(1, 22)=7.9, p<.01 
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F(1, 22)=7.81, p<.01 

Snowball et al (2013), Curr Biol 

Calculation 

e.g., 5+18-10+18=31 

Drill 
e.g., 4 x 8 = 32 



The effects are long-lasting 
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Reis et al., 2009, PNAS 

Visuomotor learning 



Reis et al., 2009, PNAS 

Visuomotor learning 



The cons 



The cons 



The cons 

Sarkar et al., 2014, J Neurosci 

                    H ig h  m a th  a n x ie ty                    L o w  m a th  a n x ie ty

8 0 0

8 5 0

9 0 0

9 5 0

1 0 0 0

1 0 5 0

1 1 0 0

1 1 5 0

R
T

 (
m

s)

S h am

tE S

*

*



                    H ig h  m a th  a n x ie ty                    L o w  m a th  a n x ie ty

-1 0 0

-7 5

-5 0

-2 5

0

2 5

5 0
C

o
rt

is
o

l c
h

a
n

g
e

 (
%

)
S h am

tE S

*
*

Physiological side effects 

Worse 

Better 

Sarkar et al., 2014, J Neurosci 



Where do we need to go? 

• Safety of stimulation over short- and long-period of time 

• The impact of stimulation on the developing brain 

• Individualising stimulation 

• Revising exclusion criteria 

• Increase public awareness 

• Flexible regulation 

 

 



Thank You For Your Attention 
 

E-mail: roi.cohenkadosh@psy.ox.ac.uk 
 
Web: http://cohenkadosh.psy.ox.ac.uk/ 
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