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Infra-slow fluctuation (ISF) training 
focuses on the lowest frequencies the 
brain produces. It is performed with 

Ag/AgCl or Silver/Silver Chloride elec-
trodes and a direct current (DC) coupled 
amplifier. Why a DC encoder? Because a 
DC amplifier is better suited to image the 
low frequencies. The integration of the 
lower, direct current (DC), and higher, 
alternating current (AC), energies pro-
duces enough “bounce” in the low alter-
nating current domain to filter and train 
the frequencies that researchers Satu and 
Matias Palva (Palva & Palva 2012) have 
named the Ultradian (<0.01) and Infra-
Slow Fluctuations (ISF) (0.01-0.1), with 
more clarity and less noise in the signal.

What follows is a discussion of the 
technical, historical, and clinical circum-
stances that led to the development of 
ISF training and its current clinical ap-
plication. Among researchers, there is no 
precise definition of the frequencies that 
determine the bottom end of the infra-
slow regime. However, there is at least 
an agreement among most researchers 
that the low frequency band begins at 0.1 
hertz. The terms used to describe this band 
in research and in clinical work are Infra-
Slow Fluctuation (ISF), Infra-Slow Fre-
quencies (ISF), Infra-Slow Oscillations 
(ISO), and Infra-Low Frequency (ILF). 
These terms will be used interchangeably 
to denote the energy below 0.1 hertz.All 
human EEG contains AC and DC current 
unless one is filtered out. DC was elimi-
nated by the introduction of a high pass 
filter on most EEG amplifiers. The high 
pass filter acts like a gate and allows the 
faster frequencies to “pass” and cuts off 
or attenuates the lower ones.

The advent of the built-in high pass 
filter on AC amplifiers with a “corner” or 
cut off frequency of approximately 0.5 
hertz, is more than half-a-century old. 

These AC amplifiers produced signals 
that allowed researchers and neurofeed-
back practitioners to focus on the faster 
oscillations, considered the most salient 
features in the human EEG at that time. 
Before that time, attempts to record slow 
events produced electrode drifts that 
tended to saturate the amplifiers and so 
hastened the initiation of high pass filter-
ing on all amplifiers. The consequence of 
the ubiquitous installation of high pass 
filtering was a loss of all infra-slow dy-
namics whether artifactual or physiologi-
cal. All human EEG contains AC and DC 
current unless one is filtered out. DC was 
eliminated by the introduction of a high 
pass filter on most EEG amplifiers. The 
high pass filter acts like a gate and allows 
the faster frequencies to “pass” and cuts 
off or attenuates the lower ones.

The first human direct current re-
cordings became possible with the intro-
duction of chopper-stabilized amplifiers 
in the 1950’s. A lack of stable electrodes 
and the need to manually cancel offset 
voltages prevented the widespread use of 
the technology (Tallgren 2006). As DC 
equipment improved, researchers began 
to describe the observed phenomena at 
frequencies below the conventional lim-
its. One definition proposed that EEG in 
the frequency range below 0.5 hertz con-
sisted of a standing potential (SP) and a 
slowly changing potential (SCP) (Mana-
ka & Sano 1979).

In the following decades, DC-cou-
pled amplifiers became more common. 
The terms changed from standing poten-
tial to “DC potential shifts” and slowly 
changing potential to “slow cortical po-
tentials” (Birbaumer et al. 1990, Elbert et 
al. 1980). DC potential shifts are non-os-
cillatory fluctuations in amplitude mea-
sured in millivolts (Collura 2009).

Until very recently, AC amplifiers 

capable of training higher frequencies 
but less proficient with the lower ones, 
were the only amplifiers available to neu-
rofeedback clinicians. Amplifier designs 
that led to the elimination of lower fre-
quencies determined the scope of neuro-
feedback training. Led by practitioners 
and researchers, largely in Europe, that 
began to change in the last three decades. 
The proliferation of DC-coupled ampli-
fiers led to a focus on the energy below 
the cut off frequencies in AC amplifiers. 
This in turn steered practitioners toward 
the development of Slow Cortical Poten-
tial (SCP) training.

This was a precipitous event for 
ISF training. Infra-Low Training (ILF), 
the precursor to the development of ISF, 
was implemented on an AC platform, the 
BrainMaster 2E amplifier, with a typical 
cut-off frequency 0.5 hertz. As the tar-
geted frequencies of ILF training moved 
lower and lower, challenges presented by 
this AC amplifier became more apparent. 
A noisy signal, saturated amplifiers, and 
infrequent rewards were the obstacles 
of equipment not optimized to filter in-
fra-slow oscillations. The availability of 
DC-coupled amplifiers led to an explo-
ration of the DC-coupled platform with 
ILF training in 2006. It was immediately 
clear that the inclusion of direct current 
in the training paradigm minimized the 
obstacles presented by alternating cur-
rent amplifiers. The inclusion of DC 
clarified minute changes in the ISF sig-
nal. Frequencies that had been obscured 
by noise were now illuminated with more 
subtlety. Small changes in the ISO that 
had previously been hidden in AC am-
plifier limitations were now available 
for feedback. Small vicissitudes of cur-
rent that appeared as a singular bump in 
AC mediated training amplitude became 
rendered as a series or wave of amplitude 

Infra-Slow Fluctuation Training:  
On the Down-Low in Neuromodulation
Mark Llewellyn Smith, LCSW, BCN

Continued on page 42



 NeuroConnections Fall 2013

39

The belief that recovery is possible is 
the underlying tenet that drives the 
focus of activities at the Crossroads 

Center of NJ. It is a goal we hold for each 
client we work with and it requires a shift 
from therapy provider to care manager. 
Connecting with each child is paramount 
in this endeavor, for to be the most that 
we can be, a loving human connection 
must underlie the work that is entailed. 
It provides the basis of the partnership 
that we create with parents and caregiv-
ers, so that all aspects that affect recovery 
are proactively considered and pursued. 
These include:
• Diet and proper nutrition 
• Targeted biomedical support
• Healthy living environments
• Healthy family relationships
• Neurocognitive support
• Neurophysiological development
• Energetic therapies

Instead of performing a service, we 
are contemplating impact. Our decision 
tree and what is offered is driven from 
this alternative focus. Ultimately, we are 
tasked to provide the best of the best, as 
our goals have set the bar very high for 
each and every client.

A typical client session at Cross-
roads incorporates 30 minutes of neuro-
feedback followed by an additional 30 
minutes of somatic therapy. A combined 
session spans 75 minutes with setup, 
cleanup, and transitions. We strive to im-
prove brain regulation first, and then fol-
low this with therapies that enhance the 
child’s neurophysiological development, 
which, when received by a more open 
neurological system, can go deeper and 
hold better.

In June of 2010, I was privileged to 
trial the BrainMaster DC Amplifier-based 

protocol developed by Mark Llewellyn 
Smith, that today is known as Infra-Slow 
Fluctuation (ISF) training. As is custom-
ary, I first utilized it on myself and found 
its regulation capabilities very deep and 
lasting. As a person recovering from a 
toxic mold exposure and Lyme disease, 
its benefits were paramount. So, without 
much ado, I started trialing it with the 
children.

What is most important about ISF is 
to establish an appropriate frequency for 
each individual. At that time, the software 
provided for three decimal place settings. 
For most of my children, this was suffi-
cient, however for a few, we needed more 
specificity, which Tom Collura delivered 
later that year. What was significant about 
this protocol was what happened after a 
session. My colleague Sandy Beltramini, 
who sees the children immediately after 
their neurofeedback session, asked the 
question, “What do you have over there, a 
magic wand?” The children were so pres-
ent and open for the neurodevelopmental 
therapies that the sessions flew by, and 
the resultant changes were fast and furi-
ous. One 12-year-old child required an 
updated Individual Education Plan (IEP) 
every two months, as he was knocking off 
his new educational goals that quickly. He 
left his self-contained classroom and now 
attends a school for children with learning 
disabilities, where he is quickly advancing 
with his academics.

ISF took front seat as the neurofeed-
back modality of choice, even proving 
itself over time for other rehabilitation 
requirements. The following stories pro-
vide a window into how ISF has affected 
some of our clients:

Autism/Developmental Delay

R came for his preliminary intake at the 
end of December, 2011. He was 11 years 

old, and was diagnosed as developmen-
tally delayed. In our center, he spoke 
very little. R had already received the 
standard OT/PT/SLP therapies since he 
was two years old, as well as a year of 
traditional neurofeedback with minimal 
results, right before coming to see us. His 
mother reported that he was often angry 
and would throw and break things (iPad/
phones/etc.) and she said he was reticent 
to participate in the family activity of 
swimming at the Y. His qEEG indicated 
elevated power in hi-beta and significant 
hypercoherence in both the beta and hi-
beta bands, the latter is often found in 
children on the spectrum (Figure 1).

R participates in the Option Insti-
tute SonRise program, a home program 
that is exquisitely designed to draw the 
child out through a very conscious en-
gagement process. His SonRise program 
includes academics and replaces school 
attendance. When he started with us, he 
was at SonRise Level 2, partway through 
the level. Through the SonRise weekly 

Recovery is Possible
Jackie de Vries, MS & Sheryl Leventhal, MD

Figure 1: Pre-treatment qEEG, 11-year-old 
developmentally delayed child
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program reporting, his primary SonRise 
therapist documents his progress and 
shares observations about team member 
interactions with R
• January: Increased calmness, more 

spontaneous and complex sentences.
• February: Started swimming the 

same number of laps as his dad (30-
32), up from 4.

• March: Great interactivity on Florida 
vacation, high levels of eye contact 
and socially appropriate.

• April: Completed Stage 1 & 2 Inter-
active Skills (SonRise) and on his 
way to acquiring Stage 3 & 4.

• May: Approaching Stage 4 Flexibil-
ity (SonRise).

• June: Anger management skills have 
improved.

• July: Handwriting improvements, 
writing slower and more age appro-
priately.

• August: Improved verbal responses, 
more immediate and natural.

• September: More chatty, longer sen-
tences with advanced structure.

• October: Started using the dictionary 
during the rhyming game.

• November: More flexibility in sym-
bolic play.

• December: Spontaneous talking has 
improved.

• January: Expressing regret and tak-
ing initiative in doing workbooks.
Presently R is actively tackling aca-

demics and advancing quickly. While R 
still has more distance to travel in his 
recovery journey, his qEEGs and history 
demonstrate how far he has come in his 
first 12 months utilizing ISF neurofeed-
back (Figure 2). During this period, R 
has also experienced Craniosacral Fas-
cial Therapy (CFT), Quantum Reflex 
Integration (QRI), has had constitutional 
homeopathics recommended, and modi-
fied his diet to be gluten free. CFT is a 
somatic therapy whose goal is to identify 
and release fascia strain, as fascia strain 

has been found to affect everything from 
posture to organ function (see Gillespie-
Approach.com for more information). 
QRI is a somatic therapy that uses low-
level laser therapy (LLLT) on specific 
points and neurological pathways to en-
hance the integration of primitive and 
postural reflexes. Primitive reflexes have 
been found to affect emotional regula-
tion, memory, and learning (see Reflex-
Integration.net for more information).

Stroke

A 41-year-old female referral from a 
physical therapist colleague had suf-
fered a stroke at age 29. Unfortunately 
misdiagnosed as a heart attack, her care 
had been a series of unfortunate events, 
resulting in an emergency hemicraniec-
tomy (skull bone removal) that eventu-
ally required replacement with hipbone 
and screws. She presented with right-side 
atrophy, very limited mobility in her leg 
and arm, with a fully clenched hand. Her 
communication consisted of one to two 
word exchanges. I later learned she had 
only 25% visual field function and no 
sensation on the right side of her body. 
She was also dramatically affected by 
changes in barometric pressure.

Her qEEG was deemed significantly 

affected by the metal screws anchoring 
the top of her cranium, providing little 
guidance for specific therapeutic ap-
proach.

Over her ten sessions of treatment, 
utilizing ISF inter-hemispherically, work-
ing on the homunculus brought the most 
dramatic changes. Her hand unclenched, 
her arm moved more freely, and both hot 
and cold sensation returned to her face 
and arm. Her leg demonstrated the least 
response. Her verbal capacity increased 
to 8–10 words, she reported being able 
to think and type on her iPad simultane-
ously (new gain), and her visual field in-
creased to 50%. Her weather-related ef-
fects diminished in severity. This case is 
a true testament to the neuroplasticity of 
the brain, which had incurred the damage 
12 years prior.

Heart Attack/Anoxia

A 62-year-old male referral from a speech 
language pathologist had suffered a heart 
attack and had been revived after more 
than ten minutes of cardiac arrest. He 
presented with great physical stiffness, in 
a depressed state with poor memory, low 
energy, and no motivation.

His qEEG indicated global low 
power, initially leading me to utilize 
other modalities, in hopes of enhancing 
his energy. While that equipment was 
out being upgraded, I opted to do an ISF 
session with him, and finally the game 
started changing. Suddenly, he was mak-
ing witty quips, like his old self. Little by 
little more of him returned, despite the 
significant impact of an ejection fracture 
rate of 10-20% (poor circulation due to 
heart damage). Ultimately, he handled 
social situations with interactive vigor, 
however his overall physical stamina re-
mained low, as did his depressed mood.

ISF Frequency and Protocol Selection

Utilizing the ISF protocol requires fol-
lowing a process for identifying an effec-
tive frequency for the client, and learning 
a set of fundamentals for choosing sen-
sor placements. The optimum frequency Figure 2: Post-treatment qEEG, 11-year-old 

developmentally delayed child
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is determined through multiple factors, 
including “in session” feedback from 
the client, observation of physiological 
responses (skin tone, pupil dilation and 
body temperature changes), and 24 hour 
“post session” reporting. Like other mo-
dalities, the most significant issues are 
tracked to assess frequency effective-
ness and sensor placements. Most of my 
ASD clients cannot self-report during a 
session, making observation of physi-
ological changes and the 24-hour report 
a more critical component of care. Sen-
sor placements include T4-P4 for sen-
sory calming, T4-T6 to enhance empathy 
and facial recognition, T4-F8 to enhance 
speech production, and T4-FP2 to en-
hance emotional control.

Summary

Among the many neuromodulation ap-
proaches used at the Crossroads Center 
of NJ, the Infra-Slow Fluctuation ap-
proach has taken a prominent role. While 
I employ qEEG-based neurofeedback 
and still sporadically utilize Z-score, S-
Loreta, LENS, HEG, TDCS, NeuroField, 
and traditional symptom-based neuro-
feedback approaches, all my clients re-
ceive Infra-Slow Fluctuation neurofeed-
back. The improvements clients experi-
ence are surprisingly fast and positive. 
It is the modality of choice for children 
with developmental delays and with peo-
ple experiencing chronic illness; it has 
also been highly effective with traumatic 
brain injuries.
Jackie de Vries, MS, is the director of the 
Crossroads Center of NJ (www.cross-
roadscenterofnj.com), located in Ridge-
wood, NJ. 
Sheryl Leventhal, MD is the Medical 
Director at Crossroads and provides 
functional medicine consults at Hudson 
Valley Functional Medicine (www.hud-
sonvalleyfunctionalmedicine.com), lo-
cated in Valley Cottage, NY. Crossroads 
specializes in neurofeedback to support 
recovery from medically related condi-
tions.   

fluctuations measured in tenths of micro-
volts with the inclusion of DC.

As our spectral displays improved, 
the relationship between DC shifts in 
amplitude, measured in millivolts, and 
the infra-slow frequencies, measured in 
microvolts, became illuminated. The rise 
and fall of the large amplitude of the DC 
potential shift was observed to be corre-
lated with the smaller energy of the fre-
quency domain measured in microvolts. 
We see this in spectral displays in our 
current training screens when both the 
DC and ISF signal are imaged simultane-
ously (Figure 1).

It is this interaction between DC 
shifts and frequencies that directed the 
name change from Infra-low frequency 
to Infra-slow fluctuation training. The DC 
shifts were observed to impact microvolt 
fluctuations in the slow frequency regime 
and offer a target for feedback.

Small, recurrent amplitude changes 
of the ISF signal are the focus of rein-
forcement, not the return of the slow 
oscillation itself. We do not reinforce an 
oscillation that takes scores of seconds or 
minutes to complete its cycle, a common 
misconception. During the cycle of a .01 
hertz frequency, a frequency that takes 
1 minute and 24 seconds to fully oscil-
late, DC shifts in amplitude much more 
frequently and induces the ISF signal 

to rise and fall in very small amplitude 
increments. The amplitude change is of-
ten a fraction of one microvolt. It is this 
minute rise and fall in amplitude that ISF 
training targets.

Reinforcing this slow signal has 
produced rapid and profound behavioral 
changes in a multitude of presentations 
as measured by qEEG and pre/post treat-
ment behavioral scales. Autism, reactive 
attachment disorder, generalized anxiety 
disorder, panic disorder, and ADHD are 
a few of the many presentations treated 
by clinicians using ISF training over the 
last six years.

The clinical results presented in this 
article are typical within the ISF provider 
network and resonant with the fifty years 
of research that has been executed in-
volving the frequencies below .1 hertz.

The infra-slow rhythm was first iden-
tified by Russian researchers nearly sixty 
years ago (Aladjalova 1957, Aladjalova 
1964). Scientists at the Institute of Bio-
physics in Moscow implanted electrodes 
in the brains of rabbits. The infra slow 
band was observed to increase in ampli-
tude and frequency when animals were 
subjected to stress producing stimuli. They 
theorized that the increase in amplitude of 
the infra slow oscillations reflected the 
hypothalamus’s reparative, parasympa-
thetic response. Supporting a role for the 

Infra-Slow Fluctuation Training continued from page 3�

Figure 1: ISF signal 
in the top box with 
both green (damped 
ISF signal) and white 
(Undamped Signal 
measured in microvolts: 
.37 uV). DC in bottom 
box measured in 
millivolts; white line 
(here approximately 
11 mV). The DC shift 
amplitude in the bottom 
panel is more than a 
thousand times greater 
than the ISF fluctuation 
in the top panel. Notice 
the similarity of the 
amplitude fluctuations 
as imaged by the 
morphology of the white 
lines. 
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ISO in the function of the neuroendocrine 
system, Marshall (Marshall et al. 2000) 
discovered an association between ISOs 
and hypothalamic-pituitary secretory ac-
tivity. An increase in the amplitude of the 
infra-slow periodicities was coupled with 
the onset of the pulse of the luteinizing 
hormone. This hormone is released by the 
hypothalamus and triggers ovulation in 
females and stimulates the production of 
testosterone in males.

This research is resonant with our 
treatment outcomes, in that it suggests 
that ISF training may impact hypotha-
lamic/pituitary/adrenal activity. ISF train-
ing routinely reduces anxiety, promotes 
relaxation, regulates sleep architecture, 
and results in behavioral scales that make 
observations of arousal reduction, affec-
tive regulation, and attention promotion 
among trainees (See our Child Behavior 
Check List (CBCL) results with children 
in a special needs educational setting, in 
the final section of this paper, following).

 We consistently observe within-ses-
sion indications of autonomic regulation. 
Typically, ISF training produces in-ses-
sion state changes associated with para-
sympathetic functioning. Increases in pe-
ripheral body temperature, as measured 
with a simple stress thermometer, often 
reflect temperature increases of ten de-
grees or more. Increases in coherence of 
heart rate variability measures reflected 
by the HeartMath instrument: EmWaves 
have been reported within the ISF clini-
cal network. Capnography instruments 
measuring End Tidal CO2 have revealed 
normalization of CO2 with increased di-
aphragmatic breathing accompanied by 
reductions in the number of breaths per 
minute. Routine clinician observations of 
client pupil restriction and client reports 
of tingling in peripheral body parts are 
all suggestive of increased relaxation and 
parasympathetic response.

The organization of autonomic regu-
lation so characteristic of ISF training 
may reflect the centrality of these slower 
frequencies in the control of cortical ex-
citation. Cross frequency correlations be-

tween ISOs and faster frequencies have 
been observed in research for the last two 
decades (Keković et al. 2012, Nir et al. 
2008, Pfurtscheller et al. 2012, Vanhatalo 
et al. 2004, Zschocke & J. 1993).

Our post hoc treatment analysis is 
consistent with this research outcome. 
Strong cross frequency correlations be-
tween our ISF training band and faster 
frequencies were identified across all 
bands. The strongest correlations were 
observed in the delta, theta, and gamma 
bands as evidenced by the cross frequen-
cy correlation coefficient graph illustrat-
ed in Figure 2.

Vanhatalo and co-workers (Vanhat-
alo et al. 2004) proposed a role for the 
infra-slow frequencies in determining 
cortical excitability. They found that the 
phase of ISOs modulate gross cortical ex-
citation as evidenced by their association 
with interictal-epileptiform events, high 
amplitude paroxysmal activity in cortex 
and K complexes, the largest event in 

the human EEG, linked with suppressing 
cortical arousal in the sleeping brain, and 
promoting memory consolidation.

ISFs reflect the centrality of these 
slower frequencies in cortical network 
control. Recent research revealed that the 
default mode network (DMN) is charac-
terized by high gamma band coherence 
that is modulated at infra-slow frequen-
cies (Ko et al. 2011). According to Ko 
and workers, this coherence modulation 
forms the neurophysiological basis of 
the DMN. During goal-oriented activity, 
the DMN is deactivated and another net-
work, the task-positive network (TPN) 
is activated. Recent research in the USA 
and England identified coherent low fre-
quency oscillations that are attenuated in 
the DMN during task positive activities 
(Broyd et al. 2009). This resting brain 
network is anti-correlated with the task 
positive network. The ISF reflects a tog-
gling mechanism that switches between 
the DMN, the network of introspective 

Figure 2: With Thomas 
Collura Cancun 2012. 
Correlation Coefficients 
of ISF and traditional 
frequency bands

Figure 3: EEG ISFs are 
salient in awake human 
EEG. A. Large amplitude 
ISFs are readily observable 
in raw full-band EEG data 
(gray line: phase, unfiltered, 
black line amplitude: band-
pass filtering from 0.01 
to 0.1 Hz. Amplitudes of 
1–40 Hz oscillations are 
correlated with the ISF 
phase. (For interpretation of 
the references to color in this 
figure legend, the reader is 
referred to the web version 
of this article.) Adapted with 
permission from (Monto et 
al. 2008)
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and self-referential thought, and the TPN, 
that responds to extrospective stimuli.

Monto and co-workers (Monto et al. 
2008; see Figure 3, page 43) discovered 
that behavioral performance, in the form 
of a somatosensory detection task, was 
robustly correlated with the phase of the 
infra-slow fluctuations band passed be-
tween 0.1 and 0.01 hertz. Stimulus detec-
tion was greatest during the rising phase 
of the ISF amplitude. Moreover, these re-
searchers observed the amplitudes 1–40 
hertz nested in the phase of the ISF: am-
plitudes of faster frequencies were larg-
est in the rising phase of the ISF. As with 
the Broyd study above, this research cor-
relates performance, the ISF, and overall 
cortical excitation.

Palva and Palva (Palva & Palva 
2012) make a demarcation between the 
infra-slow (0.01-0.1) and the Ultradian 
rhythm (<0.01) and refer to the former 
as infra-slow fluctuations. They point out 
in their research that the blood-oxygen-
ation-level-dependent (BOLD) signals 
are correlated with constellations of brain 
regions that are very similar to networks 
that are correlated with the ISF signal. 
They note the direct association be-
tween ISFs in amplitude with ISFs in the 
BOLD signal. The researchers conclude 
that ISFs arise from local cellular level 
mechanisms in neurons and glia, as well 
as blood, and reflect the same underlying 
physiological phenomena: a superstruc-
ture of interrelating ISFs that regulates 
the integration within and decoupling be-
tween active neuronal networks.

We propose that ISF neurofeedback 
addresses this superstructure of inter-
relating neuronal networks. We submit 
that our pre/post qEEGs reveal profound 
changes in activation measures, but espe-
cially in network dynamics, as reflected 
by the coherence metric. The modifica-
tion of information sharing between 
cortical areas produced by ISF training 
is consistent with research that demon-
strates a role for the ISF in the regulation 
of neuronal networks. Addressing the 
integration of networks responsible for 

memory, affective response, autonomic 
regulation, and attention, to mention a 
few, may account for the reduction in 
symptom severity among our clients.

One clear demarcation between ISF 
practitioners and others in the area of 
slow-frequency training is the regular 
use of qEEG in treatment. As with any 
symptom-based approach, qEEG is not 
necessary to train effectively with ISF. 
However, it is taking a more central role 
in the application of the intervention, as it 
proves helpful with determining a variety 
of treatment parameters. From separat-
ing potential treatment responders from 
mixed-responders and determining begin-
ning ten/twenty placements, to defining 
inhibit strategies and shaping treatment 
course, it continues to take a more princi-
pal role in ISF training. The use of qEEG 
has inevitably led to the use of multiple 
channel assessments during training. With 
Ag/AgCl 19-channel caps and two-chan-
nel electrode arrays, ISF clinicians be-
come capable of assessments while simul-
taneously training in the traditional bipolar 
montage. This has allowed us a window 
on connectivity and activation unavailable 
to the simple one-channel bipolar mon-

tage. It has also allowed us to implement 
varieties of training that combine refer-
ential and bipolar montages, permitting 
simultaneous ISF and Z-score training or 
ISF and sLORETA training. We are ex-
ploring a substitution of Z-scores for the 
traditional broadband inhibit strategy of 
slow frequency training. Our analysis ca-
pability has suggested that a “one size fits 
all” inhibit strategy may not be optimal 
for all clients. Rewarding transients both 
high and low, as Z-score training does, 
may be a better overall strategy than the 
unidirectional training of traditional inhib-
its. Moreover, inhibiting low voltage EEG 
when it is present in any individual fre-
quency band may not be optimal. QEEG 
makes these determinations readily avail-
able, and multiple-channel training allows 
for the implementation of a precise ISF 
protocol tailored to the specific neuronal 
needs of an individual client.

The following pre/post treatment 
qEEGs (figures 4 and 5) are taken from 
a 50-year-old a male with PTSD. His his-
tory included a fractured skull, witness 
to violence in his family of origin, and 
substance abuse in remission. He suf-

Figures 4 & 5: Figure 4 on the left is the pre-treatment qEEG. Figure 5 on the right is the post treatment 
qEEG. Results include vivid improvements in absolute power and amplitude asymmetry, and dramatic 
changes in network information sharing as assessed by the coherence metric. 

Continued on page 46
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Figure 9: CBCL Teacher Rating Scale (DSM Scales) Case 2: 
Pre-treatment (blue) vs. Post-treatment (red) ratings

The following two cases are typical of the other successful outcomes.

Case #1: Six-year-old, in kindergarten, forty sessions of ISF training. At the beginning of treatment, the child was unable 
to remain in class all week. Oppositional behavior, tantruming, running out of the classroom, taking off clothes, hitting, and 
biting were displayed. After treatment: the child remained in class all week and showed improved social interactions with 
peers and adults as well as beginning to make academic and developmental gains.

Case #2: Reactive attachment disorder. Under-stimulated; hyperactive, impulsive, labile, emotionally reactive. Pushes 
boundaries by breaking rules and taking advantage of others in social situations. Above average intelligence, average aca-
demic skills. After treatment: Much better regulated, behavior at school improved significantly. Psychologist reports that 
he is able to “slow his thoughts down.” Parents are very happy with treatment; they even come for neurofeedback during 
school vacations.

Figure 7: CBCL Teacher Rating Scale (DSM Scales), Case 1:  
Pre-treatment (blue) vs. Post-treatment (red) ratings

Figure 6: CBCL Teacher Rating Scale. Case 1: Pre-treatment (blue) vs. 
Post-treatment (red) symptom severity ratings

Figure 8: CBCL Teacher Rating Scale Case 2: Pre-treatment (blue) vs. 
Post-treatment (red) symptom severity ratings
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fered with acute anxiety and depression 
before treatment. The client reported that 
he slept with a rifle to manage his fear of 
nighttime attack. The client had 31 ses-
sions of ISF training in bilateral temporal 

lobes, parietal, and pre-frontal regions. 
Post treatment results included re-

duced anxiety, depression, and improved 
sleep. He reported that he no longer sleeps 
with a rifle. Notice the dramatic changes 
in absolute power, amplitude asymmetry, 
and coherence.

ISF Neurofeedback Program in a 
Special Needs School in New York City

With John Ferrera, PhD, an ISF treatment 
program was established at a special needs 
school in New York City. The school has 
developed a curriculum and programs 
for special needs children with a variety 
of issues, including autism, ADHD, and 
reactive attachment disorder. In the first 
year we had a total of 16 students in the 

neurofeedback program. Fourteen of the 
16 students had a positive response that 
involved either: a significant reduction of 
tantruming behavior; reduction/elimina-
tion of psychotropic medication; and/or 

improved ability to sustain attention, 
resulting in academic progress. The im-
provement was assessed with the Child 
Behavior Check List.

The Child Behavior Check List is 
a commonly used method of assessing 
problem behavior in children. Developed 
by Thomas M. Achenbach, it is a mod-
ule of the Achenbach System of Empiri-
cally Based Assessment. The school-age 
checklist consists of 120 questions that 
are asked of a parent or caregiver who 
knows the child well. Responses are re-
corded on a Likert scale.

Mark Llewellyn Smith LCSW, BCN, is 
a licensed clinical social worker whose 
early career was established in the world 

of work as the director of clinical servic-
es to nurses, doctors, and staff of NYU 
Medical Center and Downtown Hospi-
tal in New York City. In private practice 
since 2000, Mark is a leading developer, 
teacher, and clinician of neurofeedback 
interventions for a variety of disorders. 
He was an early adopter and developer 
of Z-score and infra-slow fluctuation 
training, both now primary interventions 
in EEG-biofeedback therapy. Currently, 
he is developing sLORETA training with 
Thomas Collura and others. Mark has 
taught neurofeedback and qEEG on four 
continents and continues to educate and 
train neurofeedback providers in interna-
tional workshops and conferences. Mark 
was the founder and Clinical Supervi-
sor of the Child School’s Neurofeedback 
Program. The program provided neu-
romodulation interventions in a special 
needs school setting. He is the founder 
and clinical director of Neurofeedback 
Services of New York, PC, neurofeed-
backservicesny.com.   

References are available in 
the supplement at: http://isnr.
org/neurofeedback-info/
neuroconnections-newsletters.cfm.
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Mary St. Clair—Still a Part of Us

Mary St. Clair died peacefully on Tuesday, July 23, 2013, surrounded by her family. She was born June 8, 
1953, and practiced in West Bloomfield, Michigan. Mary was a leading light in the Neurofeedback Society. 
Many practitioners have written about Mary and these are some of those thoughts: Gretchen wrote that 

Mary’s infectious passion for neurofeedback led to her influencing a healthy growth of neurofeedback practitioners 
in Michigan. She was instrumental in founding and growing what is now the Midwest Society for Biofeedback and 
Behavioral Medicine, was an active participant in the TLC community, and on the list-serve. Mostly, Mary was a kind 
and generous person as well as a gifted healer. She was wise, patient, and very giving of her time and knowledge. We 
have missed her vigorous participation since her illness and now feel deeper loss with her passing. Sara Harper wrote, 
“Mary fought for life every day these past five years. She pursued traditional and non-traditional treatments. She lived 
to see her precious daughter married to a wonderful man. She lived to see the birth of a grandchild. When these goals 
were accomplished, only then did she let go.” Diane Stoler shared, “What we have once enjoyed we can never lose. 
All that we love deeply becomes a part of us. ~Helen Keller” Mary St. Clair was and still is a part of us.  

Fourteen of the 16 students had a positive response that involved either: 
a significant reduction of tantruming behavior; reduction/elimination of 

psychotropic medication; and/or improved ability to sustain attention, 
resulting in academic progress.




