Neurofeedback:

Engaging the Brain Directly
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I have no business
or organizations refer
have received no comme
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solo efforts here, since my sche
take any referrals for neurofeed




Learning Objectives

1. Describe the basic conceptu
and practical application (biofe
of neurofeedback in a clinical set

2. List potential benefits (optimization
activity in the brain) of using neurofe
psychological/neuropsychological sym

3. Identify peer-reviewed research assessi
neurofeedback and secondary sources s
information for clinical use, using sugge
extensive topical bibliography.




UNBELIEVABLE!

Conditions favorably 1

epilepsy, migraines, depre
PTSD, developmental traum

insomnia, mood 1nstability, co
addictions, chronic pain, brain
disabilities, peak performance,

Brain function i1s fundamental to
brain activity 1s as much electric




Familiar Thing from an Unfamiliar Angle

image from Martin (2013), Point Your Face at This
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Curiosity Leads to Unexpected Discoveries

My first exposure

Suspicions of placebo e
without preconceilved exp

NASA, Sterman's cats, and a
The first NFB treatment




It all began with sleeping cats...




Certainly not a cure-all, but...

“The literature, wh
substance, suggests th
a major therapeutic role 1
my opinion, if any medicati
such a wide spectrum of effi
universally accepted and wide
be taken seriously by all.”

— Frank Duffy, MD, Head of Neu
Department and Neuroimaging
Children's Hospital, Clinical EE




Still not mainstream, but...
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In a special 1ssue o
Clinics of North Amer
(2 psychiatrists and 1 psy
according to the American
Adolescent Psychiatry criteri
evidence-based treatment strat
Clinical Guideline for treating
disorders, anxiety (OCD, GAD,

depression, reading disabilities a




Biofeedback

Electronic techn
normally unavailable
monitoring and influenc
otherwise unknown and th

Examples: sensors may detec
tension, skin temperature or m

any of which can be brought un
with the help of feedback




Biofeedback Visualized

image from Institute for Applied Neuroscience, Asheville, NC

You learn to
control your own
body

Audio-visual
Display

—i

Biofeedback
Device
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Neurofeedback is Brainwave (EEG) Biofeedback

display, telling trainee wh
in desired direction

Like children's game of hidin
searcher they're getting “hotter

With proper feedback and lots o
can actually learn to change thei




Operant Conditioning in Biofeedback
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Rewards (intrinsi
changes, providing m
gain control over physio
monitored

Trainee may be unable to artis
exerted because CNS responds
that are automatic and outside a

Learning paradigm maximizes s
yields results lasting beyond trai




Like riding a bicycle...

Most of the learning occurs o

Once learned, the skill is yours



Brainwaves

— . .
Electrical dime

firing patterns of lar

Categorized according to
(cycles per second):

Delta (less tha

Theta (4-8

Alpha (8-12

Beta (12-38 Hz) subdivided - SN




Brainwave Features

image from Demos (2005), Getting Started with Neurofeedback
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Brainwave Types

image from Hill & Castro (2002), Getting Rid of Ritalin

cps = cycles per second, or Hertz
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Waves Occur Together

image from Martin (2011), This is a Book

Disaster

Have to Pee

___________ Have to Sneeze



Frequency, Amplitude and Proportion

Frequency rel

Amplitude related to p

All frequencies present, b
different locations

Normative databases suggest
of each frequency should be pr
and how similar different locati
other




Quantitative EEG (qEEG)

Regular EEG da
computer analysis —
and 1individual brain ma

Maps show degree, location

Too much or too little (am
frequency at a particula

Too much or too little similar




qEEG Brain Map

image from Demos (2005), Getting Started with Neurofeedback

Alpha Subtype of ADD - Baseline, Abnormal

Delta Theta Alpha Beta

?-00-13.00

3.50-7.00 ?.00~13.00

Post 40 sessions of EEG Biofeedback, Normal




Problem Areas

=

Symptoms can be
brainwave patterns

Based on neuropsycholog
correlations found 1n qEEG-

“Diagnosis” in NFB based on
which may not coincide with st
diagnostic categories




Facilitating Change

Problematic brai
objective measureme
symptom profile

Desired shift specified (e.g.,

NFB equipment set to measur
reward desired shift

Brain notices rewards for certai
fluctuations and starts shifting 1
“deliberately,” exercising self-re




Establishing New Pattern

Over time, shifting co
as brain learns to reliably

Eventually, baseline can cha

May represent normalized pro
improved flexibility or stability
coordination between locations

Symptoms improve as self-regul




Like lifting weights...

=

Strength training c
heavy things all the
can do 1t

NFB expands the brain's rep
allowing it to do what it neec
to do 1t |

Seamless process; trainees ofte
in retrospect




Apparatus and Procedure

small EEG amplifier,

Clinician watches EEG a
on laptop to encourage desi

Trainee watches monitor and
signals, “trying” to get rewards

Really just relaxing and letting
trying hard 1s counterproductive




Neurofeedback Session

image from Institute for Applied Neuroscience, Asheville, NC
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Experiencing Neurofeedback

Frustrating at fir
audio-visual feedbac

Trainees may notice effec
following, or many hours a

Effects last longer with accrui
practice required to build mom

Others may notice changes befo

Eventually, tedium may become




Sometimes it's just plain boring...
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Case Examples

1lw|

Boy with most
of theta to beta front
yielded normalized test
concentration, impulse con
and transitioning between act:

Woman with developmental tr
and theta deficits) — increased a
production yielded decreased rel
improved sleep, increased affect
ability to address disturbing topi




Case Examples (cont'd)

(frontal beta deficit)
brighter mood and sharp

Adolescent male with Aspe
(excessive lateral similarity,
abnormalities) — decreased si
lowered emotional reactivity an
awareness




Neurofeedback Risks

people with pre-existing vulnera




Neurofeedback Drawbacks and Limitations

Requires large in
both practitioners an

Progress can be slow and
(at least twice weekly), tho
responsive right from the sta

Rejected as “investigative” by

Does not replace psychotherapy
but can augment effectiveness o




Research Challenges

paradigm

Vast number of approaches/p
awaiting robust empirical vali

NFB research not well-funded

Senior clinician consultation oft
available 1in absence of speciﬁc I




Diversity Issues

such, even 1n light o

Developing brain underg
of slow brainwaves; childre
more theta than adults do

Training effects can fade in el
periodic “booster” sessions to r

Further research may reveal add




Professional Organizations

International Soc
Research; their peer-
NeuroRegulation

Association for Applied Ps
Biofeedback; their peer-revie
1s Applied Psychophysiology a
Journal

Various training groups organiz
approach, teacher(s) or equipme




Introductory Readings

Demos, J. (20
neurofeedback.
Company, Inc.

Fisher, S. (2014). Neurofe

of developmental trauma.
Norton & Company, Inc.

Hill, R. and Castro, E. (2009).
Brains. Virginia: Hampton R
Company, Inc.




Introductory Readings (cont'd)

R

Hirschberg, L.,
Child and adolesc

America — Emerging

Robbins, J. (2008). 4 sy
evolution of the new brai
New York: Grove Press

Steinberg, M. and Othmer, S.

20-hour solution. Oregon: R
Publishers




Introductory Readings (cont'd)

Extensive (68-page) research bi
by diagnostic themes and other
Corydon Hammond, PhD and
available at:

https://isnr.org/wp-content/uploa

pat




Are we done yet?




Landmark Research Example: Seizure Disorders

— =
Sterman (2000)
meta-analysis reviewi

20 years on NFB and ep1

82% demonstrated at least
frequency and severity

Averaged more than 50% red

5% remained seizure-free for o
studies included follow-up)




Landmark Research Example: Addiction

and Experimental Re
study of severely alcoho
at VA hospital

Reported 70% abstinence rate
post-treatment for the NFB gr
100% re-hospitalization rate wi
the group receiving traditional t




Landmark Research Example: Anxiety Disorders

meta-analysis revie
peer-reviewed journals
diagnosed with anxiety di
objective evidence of eleva

Concluded specific forms of NE
effective treatments for GAD,
phobic disorders




Landmark Research Example: ADHD

Rossiter & LaVa
Neurotherapy, repo
patients receiving NFB
medication; no outcome
two groups after 20 session




Landmark Research Example: ADHD (cont’d)
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Monastra et.al. (2
Biofeedback, assessed
recerved multi-modal tre
Ritalin. 51 volunteered to a
declined; two-year follow-up

Medication yielded no enduring
80% of NFB group reduced med

By contrast, none of the non-NFB
meds, and 85% of those patients




Monastra Study Findings (cont'd)

Post-treatment a
and without Ritalin

All had improved scores
performance test and symp
assessed with Ritalin, but on
sustained improvements when
Ritalin

qEEG showed significant reduc
slow brainwave activity only in




Landmark Research Example: Peak Performance

Behaviour, Imperial Co

Six groups of elite musicians,

exercise, Alexander Technique,
of NFB

10-15 minute performance of a musi
and after training

Performances were video-recorded, ra
expert musicians external to the Royal

Rating scales were developed specifica
Boards of the Royal Schools of Music




One neurofeedback group showed dramatic improvements
in quality, understanding, accuracy and interpretation
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Thanks for your kind attention!




