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Brain Changes: Neuroplasticity

Game play involves PREMOTOR & FRONTAL LOBE

repeated actions PARIETAL CORTEX One study claimed frequent players can

that strengthen Games that require get 'video game brain.' This means key

the brain cell real-time action, parts of their frontal lobe become

connections like ‘Space Invader, underused, which can alter moods.

underlying activate these areas,

memory and which control

waming. sensory PREFRONTAL

movement. CORTEX

Games that require
logical thinking, like
‘Othello’ and ‘Tetris',
activate this area,
which controls
decision making.

DOPAMINE

Dopamine, which is
involved in learning and
feelings of reward, is
released in the brain's
striatum during video

game play.

DORSAL ANTERIOR CINGULATE CORTEX
Immediately after firing a weapon in a video
game, players show greater activity in this
area, which controls cognition and

ROSTRAL ANTERIOR
CINGULATE CORTEX
& AMYGDALA

Areas that resolve
emotional conflict
showed less activity
while players fired a
weapon and soon
afterward. Studies say
players may suppress
their emotional
response to cope with
their violent actions.
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Traumatic Brain Injury

Processing speed
Verbal memory
Working memory

Attention

Executive functions

— Cogniﬁve”

Depression
Anxiety
— Emotional Lability

Fatigue

— Behavioral )
Headaches

— Physical !
Dizziness

— Sensitivity to Noise

Insomnia
\
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Processing Speed Deficits

* Consistent Mild, Moderate and
Severe TBI deficit.

e Verbal PS is more sensitive than
Visual PS (Madigan et al., 2000)
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Auditory Processing Training . . .
... Is Processing Speed Training
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Research Questions

e Can we improve auditory processing speed,
attention, & memory in adults with a brain
injury with brain games?

Listen Carefully by LexKramer

What I said was
"Go to DELL" 1!

No Madam, I did not
curse at you ...

m

wwuw.funnytimes.co
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Methods

Experimental Group Control Group
(N=12) (N=12)
Mean (SD) Mean (SD)
Age (Years) 43.13 (13.35) 43.50 (13.98)
Education (Years) 15.91 (2.27) 16.33 (1.72)
Gender (% Male) 75% (n=9) 33% (n=4)
TBI Severity Mild/ Moderate: n=4 | Mild/ Moderate: n=6
Severe: n=8 Severe: n=6
Time Since Injury 75 (60) 80 (81)
(Months)

Voelbel et al., in preparation
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Pre- & Post-Neurocognitive

Assessment
* Processing Speed * Verbal Memory
— Paced Auditory Serial — CNS Immediate and
Addition Test (3”7 & 2”) Delayed Recognition
— Dlglt-SymbOI COdlng ° Attention & Working
— Trail Making Test (A & B) Memory
— CNS-VS PS Index — WCJ-IlIl Understanding
* Executive Function Directions
— Wisconsin Card Sorting — CNS-VS Shifting
Test — Perseverative Attention
Errors — CNS-VS 2-Back task

— CNS-VS WM Index
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Intervention

* Brain Fitness Program (Posit Science)
— 40 hours of training

— 6 modules

* Time order judgment of pairs of frequency-modulated
Sweeps

* Discrimination of confusable syllables
* Recognition of sequences of confusable syllables

Matching pairs of confusable syllables
* Reconstruction of sequences of verbal instructions
|dentification of details in a verbally presented story
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High or Low

Volume | MainMenu | Practice
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Match It
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Sound Replay
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Listen and Do
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Story Teller
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Results: Processing Speed
) Hmlioid gt

O Control Baseline
so - H Control Follow-Up
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Effect Size: Small =.10; Medium = .30; Large = .50 , _
Voelbel et al., in preparation
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Processing Speed and Memory
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DTl Results

e 8 adults (6 men)

 Changesin FA, MD,
AD, and RD values

were ID using Tract
Based Spatial Statistics

(TBSS).
Cognitive Remediation intervention resulted in
* Reduced AD, RD, &
P reduced AD, RD, and MD (p. <.05,
MD were fqund in the e TrEEE
genu, splenium, and
superior longitudinal
fasciculus.
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Conclusions

* Auditory processing training increases
cognitive verbal processing speed in adults
with TBI.

* Remediation increases verbal memory and
following verbal directions.

* Improvement in verbal processing speed is
associated with verbal memory.
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Conclusion

* Cognitive enrichment vs Targeted cognitive
remediation programs.

OPEN @ ACCESS Freely available online @ PLOS | one

A Randomized Controlled Trial of Cognitive Training

Using a Visual Speed of Processing Intervention in
Middle Aged and Older Adults

Fredric D. Wolinsky'*, Mark W. Vander Weg?, M. Bryant Howren?, Michael P. Jones® Megan M. Dotson®
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Key Ingredients

* Targeted Training

 Multiple Training Trials

* Adaptability

* Motivating/engagement

* Bottom-up/Top-Down approaches
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Restore, Improve, Repair

* Neuroplasticity induced cognitive
training:
— Restore or Improve cognition

— Repair or Strengthen neural pathways p—-——ﬁ

* BUT.

— We need to show that it translates to
ecological functional repair to
improve patients everyday activities.
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Thank you for your attention.
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