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The Experiment Results



Introduction



Disclaimer

• These studies were not conducted under 
controlled conditions


• Sample numbers were quite small. Proceed 
with caution. 


• There are many confounds that may contribute 
to these results. One major confound is that 
participants were more familiar with all tests 
when they took them the second time. Further, 
participants are enthusiastic about yoga.



Outline
• Yoga and Child Development


• Stress regulation (Perceived Stress Scale)


• Executive function (Go/No-Go Task)


• Yoga and Brain Aging


• Visual Attention (Concentration Grid Task)


• Positive and negative affect (PANAS)


• Yoga and Addiction


• Temporal discounting and addiction (ED50)


• Risk tolerance/seeking (Iowa Gambling Task)





Yoga + Child 
Development

Experiment Results





Timing of stress matters



Timing of stress matters



Brain networks that identify stress



Definitions
• Perceived Stress Scale: a validated 

measure of someone’s subjective 
experience of stress over the past 
month, with scores ranging from 0 (low 
stress) to 40 (high stress)


• Go/No-Go Task: a validated measure of 
executive function, specifically response 
inhibition, which is the ability to have a 
motor response only with a certain 
stimulus





Measuring Cognitive Control with the Go/No-Go Test



Measuring Cognitive Control with the Go/No-Go Test



Measuring Cognitive Control with the Go/No-Go Test



Measuring Cognitive Control with the Go/No-Go Test



Measuring Cognitive Control with the Go/No-Go Test



Wasn’t that hard?
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Dorsolateral Prefrontal Cortex Flexibly Switches 
How Motor Response Link to Perceptual Inputs



Experimental Design

1. PSS2 will be lower than 
PSS1, because yoga will 
reduce the identification and 
experience of stimuli as 
stressors

2. The reaction time on GNG2 
will be lower than on GNG1, 
because yoga reduces the 
effects of stress

3. Changes in GNG will 
correlate with changes in 
PSS, because stress affects 
performance on the GNG 
task

GNG1


PSS1
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Our Hypotheses



Interpretation: after yoga, participants trended to 
have less perceived stress



Interpretation: after yoga, individuals had significantly 
faster average reaction time in the GNG task, and 

trended to have faster slower trial times



Interpretation: slowest reaction time correlated strongly 
with perceived stress before yoga, but not after yoga, 

suggesting yoga prevented stress from affecting 
performance



Conclusions

1. PSS2 will be lower than PSS1, because yoga will reduce the 
identification and experience of stimuli as stressors

• Verdict: ✅ yup! There was a trend towards decreased 
stress response, supporting the model that yoga impacts 
higher order stress networks in the brain.

2. The reaction time on GNG2 will be lower than on GNG1, 
because yoga reduces the effects of stress

• Verdict: ✅ yup! Average reaction time significantly 
improved after yoga, though of course practice effects 
contributed to this. A better version of this study would 
have a control group.

3. Changes in GNG will correlate with changes in PSS, 
because stress affects performance on the GNG task
• Verdict: ✅ yup! Correlations with small sample sizes are 

very tricky; we cautiously report that slower reaction times 
on the GNG task were associated with higher PSS before 
yoga, but not after yoga, suggesting yoga weakened the 
effects of stress on performance in the GNG task



Questions?



Yoga + Brain Aging
Experiment Results



Definitions
• Positive and Negative Affect 

Schedule (PANAS): a validated 
subjective measure of the tendency to 
experience stimuli positively and 
negatively 


• Concentration Grid task: a measure of 
sustained attention in a visual search 
task, where you find ordered numbers in 
a gigantic grid





Cognition over time as people age



Cognition over time as people age

Fluid cognition declines with age but not crystallized cognition



Mood affects visual attention



Yoga affects mood



Experimental Design

1. PANAS2 will show more 
positive affect and less negative 
affect than PANAS1, because 
yoga will improve mood

2. CG2 will take less time than 
CG1, because yoga will improve 
visual attention

3. Improvements in PANAS will 
correlate with improvements in 
CG, because mood may be one 
of the drivers of visual attention

 Concentration 
Grid 1


PANAS 1
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Our Hypotheses



Interpretation: concentration task performance 
trended towards faster performance (better visual 

attention)



Interpretation: after yoga, participants had 
significantly lower negative affect, and trended 

towards higher positive affect



Interpretation: after yoga, but not before, there is a 
relationship of positive affect to speed on the 

concentration grid



Conclusions

1. PANAS2 will show more positive affect and less negative 
affect than PANAS1, because yoga will improve mood

• Verdict: ✅ yes, positive affect trended towards increase, 
and negative affect significantly decreased. This 
suggests broad effects of yoga on many mood networks 
in the brain.

2. CG2 will take less time than CG1, because yoga will improve 
visual attention.

• Verdict: ✅ yes, there was a trend towards faster 
performance, but there is of course practice effect 
contributing to this. 

3. Improvements in PANAS will correlate with improvements in 
CG, because mood may be one of the drivers of visual 
attention 
• Verdict: ✅ yes! there was a correlation of positive affect 

with performance on the CG after yoga, but not before 
yoga. This strengthens the argument that some of the 
improvement in reaction time in CG2 was related to yoga’s 
effects on mood.



Questions?



Yoga + Addiction
Experiment Results



Definitions
• Temporal Discounting: an individual's 

tendency to perceive the same objective 
value in the future as less valuable than 
one in the present. For example, $50 
today is more valuable than $50 in 10 
years (even without inflation). We will 
report the ED50, which is how many days 
it takes for money to lose 50% of its value. 


• Iowa Gambling Task: a measure of risk 
calculation in decision-making. 
Participants choose between high-risk 
high-reward options and low-risk low-
reward options, demonstrating their risk 
tolerance. 



Temporal Discounting



Iowa Gambling Task



A B C D


Gain per 
card

$100 $100 $50 $50

Loss per 
card

$250 $250 $50 $50

Loss 
frequency

50% 50% 50% 50%

Net (10 
trials)

-$250 -$250 $250 $250

Iowa Gambling Task



• Temporal discounting is a potentially useful 
behavioral marker of addiction.


• Temporal discounting correlates with 
addiction severity and predicts treatment 
outcome.


• Temporal discounting and addiction may 
share some genetic and neurological 
components.

Addiction and Temporal 
Discounting



Addiction and Iowa 
Gambling Task



Experimental Design

1. TD2 will show a higher ED50 
than TD1, because yoga 
increases patience, so to 
speak

2. IGT2 will show lower risk 
seeking than IGT1, because 
yoga reduces impulsivity

3. Changes in TD will correlate 
with change in IGT because 
yoga affects the same 
underlying decision-making 
systems

TD1


IGT1
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Our Hypotheses



Interpretation: after yoga, participants tended to 
temporal discount less



Interpretation: reaction time significant decreased, 
while risk ratio actually tended to increase



Interpretation: at first glance, there appears to be an 
association before yoga, but this is driven by outlier, 

and not a meaningful finding



Conclusions

1. TD2 will show a higher ED50 than TD1, because yoga 
increases patience, so to speak

• Verdict:  ✅ yup! ED50 trended to increase after yoga by 
about 100 days, meaning money took 100 days longer to 
lose 50% of its value after yoga. This could be thought of 
as more patience, so to speak

2. IGT2 will show lower risk seeking than IGT1, because yoga 
reduces impulsivity

• Verdict: 🚫 no, the opposite actually! This is why 
research is fun. After yoga, there was a trend towards 
MORE risk tolerance, even though it was detrimental. 
Perhaps this is due to changes in fear processing after 
yoga?

3. Changes in TD will correlate with change in IGT because 
yoga affects the same underlying decision-making systems 
Verdict: 🚫 nope. We did not see any evidence for such a 
correlation.



Questions?



Special thank you to Rukmini Roy, Claire 
Sun, Ekaterina Lebayle, and Jenn Perusini 

for so expertly analyzing these data!!



Our upcoming conference

www.neuroyoganyc.com/?source=yogaalliance


Yoga + trauma


Yoga + empathy


Yoga + neurological conditions (stroke, 
epilepsy, multiple sclerosis, 
Parkinson’s)

http://www.neuroyoganyc.com/?source=yogaalliance
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