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CARTA DE BIENVENIDA

Estimados Congresistas:

Sean todos bienvenidos al 4to Congreso de la Sociedad Mexicana de Bio y Neurorretroalimentacion, que se celebra del
20 al 22 de agosto del 2018 en el Centro Cultural Universitario del Campus Juriquilla de la Universidad Nacional
Autonoma de México, la Universidad de la Nacidn, que tan generosamente nos ha proporcionado este espacio.

Uno de los objetivos mas importantes de la Sociedad Mexicana de Bio y Neurorretroalimentacién (SMBN) es formar
personal capacitado en la aplicacién de tratamientos de bio y neurorretroalimentacion. Por ello, este congreso fue
precedido por un Curso Precongreso de Formacion Didactica en Neurorretroalimentacidn, el cual constituye uno de los
requisitos necesarios para obtener la Certificacion como terapeuta de Neurorretroalimentacién que otorga la SMBN
avalada por la Biofeedback Certification International Alliance(BCIA), organizacion que surgié en 1981 ante la necesidad
de quitarle al campo de la biorretroalimentacion su velo de magia y revelarla como el procedimiento cientifico que es.

Poco se sabe sobre los mecanismos que subyacen a este aprendizaje tan singular. Lograr describir estos mecanismos
seria sin duda el suefio de muchos de los que hoy nos encontramos aqui. Por eso hemos propuesto que el tema de este
congreso sea: "Neuropsicofisiologia: un enfoque traslacional". Esperamos que en este congreso se presente evidencia de
cémo el conocimiento adquirido por las neurociencias basicas puede trasladarse a la aplicacion clinica.

En esta ocasion hemos invitado a destacados terapeutas e investigadores nacionales e internacionales con quienes
estaremos interactuando y compartiendo nuestros proyectos e ideas, lo que, ademas de difundir la labor cientifica y/o
clinica que realizamos, nos permitirda aprender y estrechar lazos de colaboracién entre nosotros. Extiendo un
agradecimiento a todos ellos.

Quiero agradecer de manera especial a mi hijo y a todos mis estudiantes, no sélo por su colaboracién, sino por haber
esperado pacientemente a que se dé este congreso para poder volver a recibir mi atencién. En especial agradezco a
Mauricio Gonzalez y a Catalina Alatorre, quienes también son miembros de la Mesa Directiva de la SMBN, por su
esfuerzo para lograr este congreso; pero no puedo omitir a Monse, Lucero, Francisca, Rodrigo, Ricardo, Juan, Benito,
Mau Cervantes, Paulina y Caro. Agradezco también al Instituto de Neurobiologia, en particular al Dr. Ataulfo Martinez,
Dra. Patricia Garcia Horsman, Sra. Tere Alvarez, Sr. Rogelio Rocha, Sra. Laura Sanchez y a los ingenieros Héctor Belmont,
Saulo Herndndez, Jorge Viveros y Ramdn Martinez; al personal del Centro Cultural Universitario, en especial a los
sefiores Juan Villagran, Luis Cancino y Roberto Garcia; al pianista Carlos Laguna, quien el viernes nos regalard un
concierto y, por supuesto, a la Mesa Directiva de la Sociedad Mexicana de Bio y Neurorretroalimentacion.

Les agradezco su presencia a todos y espero que disfruten este congreso.

Mis mejores deseos para todos. Un abrazo,

iy

Dra. Thalia Fernandez Harmony

Presidenta
Sociedad Mexicana de Bio y Neurorretroalimentacion
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PROGRAMA

JUEVES
20 DE SEPTIEMBRE
8:00 - 8:30
8:30 -9:00 Registro e Inscripciones
9:00 - 9:30

9:30-10:00 Inauguracién
10:00 - 10:30 Frank Andrasik
10:30 - 11:00, Biofeedback y Tratamientos Relacionados para la Migrafia Crénica:
11:00-11:30 Generalidades y Tendencias Actuales.
11:30 - 12:00 Coffee Break
120071239 Presentaciones Orales
12:30 - 13:00 “Neurofeedback”
13:00-13:30
1?;{3?_1323 o | Leslie Sherlin -

Aplicaciones del Bio y Neurofeedback para Desempefo Optimo
14:30 - 15:00
15:00 - 15:30 COMIDA
15:30 - 16:00
16:00 - 16:30 Taller Taller
16:30-17:00,  Sesion practica de
17:00-17:30, neurofeedback en el Biofeedhack .
Sesion de Carteles

17:30 - 18:00 contexto de un proceso Avanzado
18:00 - 18:30 clinico integral Frank Andrasik
18:30 - 19:00 Tanya Morosoli
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VIERNES
21 DE SEPTIEMBRE
9:00 - 9:30 Simposio
9:30 - 10:00 Thalia Harmony - Carlos Novo — Carolina Villada
10:00 - 10:30 Neuropsicofisiologia: Presente y Futuro
10:30- 11:00 Jean Soupart
11:00 - 11:30 Biofeedback en el tratamiento de trastornos del piso pélvico
11:30- 12:00 Coffee Break
12:00 - 12:30 Eddy Davelaar
12:30 - 13:000 Métodos basados en teoria para la investigacion en Neurofeedback y
13:00- 13:30 mas alla
13:30 -14:30 Ainat Rogel
14 :00 - 14:30 Neurofeedback en Nifios y Adultos con Trauma Emocional
14:30 - 15:00 durante el Neurodesarrollo
15:00 - 15:30
15:30 - 16:00 COMIDA
16:00 - 16:30 Taller Taller
16:30-17:00
17200 17:39 Biofeedback para el manejo de Neurcf-feedbal;.k o TraL.Jma
17:30 - 18:00 etrie Emocional y E.as.ltjs Clinicos
18:00 - 18:30 Mauricio Gonzilez Complejos
18:30 - 19:00 Diana Martinez y Ainat Rogel
19:00 - 19:30
19:30 - 20:00 Carlos Laguna
20:00 - 20:30 Concierto de Piano
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SABADO
22 DE SEPTIEMBRE

9933{? 1233 Inna Khazan
10-00 - 10-30 Biofeedback Basado en Mindfulness
10:30- 11:00 Simposio - Modera: Josefina Ricardo
11:00 - 11:30 Neuromodulacion mediante EMTr en diferentes Trastornos
11:30-12:00 Psiquiatricos
o
13:00 - 13:30 Erik Peper

13:30-14:30 ¢ Es mente > cuerpo o cuerpo > mente?
14 :00 - 14:30 Efectos de la Respiracion y la Postura en la Salud
14:30 - 15:00 Asamhlea Miembros SMBN
15:00 - 15:30 Clausura
15:30-16:00
16:00 - 16:30
16:30-17:00
17:00-17:30 ,

Evento Social

17:30-18:00
18:00-18:30
18:30-19:00
19:00-19:30
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CONFERENCIAS

0-01

Biofeedback and related treatments for chronic migraine: generalities and
tendencies

Frank Andrasik
University of Memphis, U.S.A.

Headache is one of the most common medical complaints world-wide, and, when frequent enough,
can lead to intense pain, considerable disability, social disruption, and heightened medical costs. The
World Health Organization states that approximately 50% of the world’s population experiences some
form of headache, with 10% being migraine. Prevalence rates for migraine in Mexico are similar, with
age-adjusted 1-year rates being reported as approximately 12% for females and 4% for males. When
migraine progresses to the chronic state, treatment becomes increasingly difficult. Despite
considerable support for the value of a number of non pharmacological approaches (such as various
forms of biofeedback, relaxation, and cognitive stress coping),pharmacological approaches are the
mainstay of treatment. In fact, market researchers (Global Migraine Drugs Market 2015-2019) predict
a nearly 4% increase in their sales in the coming years. This presentation begins with a brief history
of biofeedback approaches over several decades for migraine management, proceeding then to an
overview of the more current evidence base for biofeedback and related approaches for migraine,
drawing upon reviews from meta-analyses and consensus expert panels from around the world (US
Headache Consortium, Germany, Canada, Cochrane, etc.). The talk continues with a review of recent
investigations employing one of the “newest” nonpharmacological treatments for migraine (and other
forms of headache as well), that being mindfulness, which in actuality has a long history, with its roots
being grounded in ancient Hinduism, Daoism, and Buddhism. Findings from the limited available
research on mindfulness-based approaches with headache, first appearing about 10 years ago,
continuing to the present will be summarized. Time will be allotted for questions and comments from
attendees.

0-02

Biofeedback and Neurofeedback Applications for Peak Performance

Leslie Sherlin
Ottawa University, U.S.A.

Over the recent years the perception of self-regulation techniques such as neurofeedback and
biofeedback have evolved tremendously in athlete and high performing populations. After significant
efforts in revitalizing the technology and creating a fundamental shift in the awareness and cultural
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attitudes toward mental and brain training techniques the interest from broader populations of healthy

individuals seeking the benefits of increased performance has been unleashed. Interest in high
performance is not limited to those in sport or enterprise industries but is also sought after by
students, recreational athletes and aspiring professionals. Integrating cortical self-regulation as an
intervention for optimal performance requires a paradigm shift from the historical notion that
aberration equates to deficiencies and it becomes necessary to assimilate principles of learning
theory, psychological and personality development theory and electroencephalography. This address
will provide a basic foundation to the historical perspectives and evolution of the utilization of self-
regulation for high performance before moving into the practical considerations and the unique
nuances of offering this highly effective modality for healthy and high performing populations.

0-03

Biofeedback training for pelvic floor disorders

Jean Soupart
Clinica de Rehabilitacion Especializada de Querétaro. México

Pelvic floor muscle training (PFMT) is a common treatment for women with stress incontinence.
National and international clinical practice guidelines recommend pelvic floor muscle (PFM) training
as a first-line treatment for stress urinary incontinence (SUI) in women (Level of evidence A). Post
radical prostatectomy urinary incontinence and erectile dysfunction in male are also an indication of
pelvic floor exercises. PFMT aims to reduce stress incontinence through strengthening the pelvic floor
muscles, increase urethral closure pressure and improve pelvic organ support. The patient learn to
avoid stress incontinence through use of a voluntary PFM contraction to counteract a rise in intra-
abdominal pressure. Detrusor over activity (DO) with urge incontinence (UUI) and pollakiuria is also
an indication of PFMT. All major international guidelines recommend behavioral therapy with
biofeedback as the first step, since it can be as successful as pharmacotherapy and has no side
effects. In these cases, the mechanism of action is different. The efficacy of BFB for UUI appears to
be mediated by changes in the elicitability of DO, suggesting that its mechanism relates more to
enhancing central control of the bladder than to an impact on mechanical properties of the bladder or
urethra. A supervised program of exercises by a trained health professional and using a biofeedback
device seems to be more effective than home alone squeezing pelvic floor program without control of
the quality of the contraction of perineum. Biofeedback-assisted PFM exercise is a method by which
the patient is immediately made aware of the physiologic state of the PFM. This adjunctive technique
may be especially helpful in patients whit difficulties to identify and isolate the correct muscle, or who
need encouragement to continue with prescribed treatment. Feedback is defined as clinician
mediated method of giving information about the quality of the voluntary PFM contraction back to the
woman or male performing the contraction, through learning how to contract, how to modulate and
maintain the contraction. Using verbal instructions, based on observation or palpation of the

SMBMN ° PRAOMOVER, INVESTIGAR ¥ DIFUMDIR



4to Congreso Internacional de laSMBN Centro Académico Cultural, UNAM, Juriquilla, Qro.
perineum, vagina, or anus during a contraction and relaxation, improve the control and coordination
of the muscle. It seems to be more effective than just strengthening. The use of the biofeedback also
improve the adherence to a PFM training regimen. It is also recommended to use a device to record a
biological signal generated by the PFM contraction with information that will be returned to the patient
as an auditory or visual signal. There are different methods, for example:

- water or air-filled devices that measure pressure of squeezing,

- surface or intracavitary electrodes that detect electrical activity,

- imaging ultrasound that show muscle movement.

Clinician-supervised PFMT with biofeedback is considered to provide the most favorable long-term
results in stress and urge incontinence.

0-04

Theory-drivenmethods in neurofeedback research and beyond

Eddy Davelaar
Department of Psychological Sciences, Birkbeck, University of London, United Kingdom.

In this talk, | will present theoretical (and empirical) work aimed at answering the question “How does
neurofeedback work?”. The research is guided by the recently formulated multi-stage model of
neurofeedback learning (Davelaar, 2018). The following examples will be explored. First, giving
instructions to trainees has typically been discouraged in the literature on grounds that trainees are
inconsistent in their strategy use, have no knowledge about their strategies, and strategies so not
work for everyone. Yet, we find that in the case of frontal alpha upregulation, converging verbal
reports emerged that are amenable for guided neurofeedback (Davelaar, et al., 2016). These results
require using the explicitation-interview as a research methodology followed by a cognitive
classification of the reports. Second, the typical study has a pre- and post-training session of
cognitive tests (and perhaps even a QEEG). | will demonstrate that analysing the cognitive data
beyond the superficial mean response time and accuracy uncovers cognitive changes that are
specific to certain theoretically-motivated EEG frequencies (Davelaar, 2017a). Thus, SMR training
and midfrontal theta upregulation show differential influences on first-and second-order attention. In
addition, upregulating frontal alpha or midfrontal theta have opposite effects on information
processing that are referred to as non-decision processes, such as feature extraction. Finally, 1 will
present a roadmap for how pre- and post-training QEEG (and intra-training EEG recordings) can be
analysed to investigate the effects on brain circuitry, which can facilitate new focused research and
the developments of computational-motivated intervention protocols, including the type of adaptive-
thresholding (Davelaar, 2017b).
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0-05

The positive impact of Neurofeedback on children and adults with
Developmental Trauma: results of two randomized control studies

Ainat Rogel
The Trauma Center at JRI, U.S.A.

We present the results of randomized control studies performed at the Trauma Center on the effect of
neurofeedback for children and adults with developmental trauma. Developmental trauma has been
shown to have a negative impact on mental, physiological and neurobiological functioning as well as
medical condition, and is among the most important public health challenges in the USA in terms of
both health and finances (Center for Disease Control, CDC). Although there is anecdotal evidence
that neurofeedback has a positive impact on childhood trauma, there’s was little research support.

The results of our child study (37 children ages 7-13 with multiple trauma) showed that 24 sessions of
NFB significantly reduced the number of participants who met PTSD diagnostic criteria, and
substantially improved the cognitive, emotional and behavioral symptoms. The results of our adult
study (52 adults ages 18-68) showed that post NFB, only 22% from the active NFB group met criteria
for PTSD compared to 68%from the waiting list group. NFB also showed significantly improvements
in affect regulation, identity impairment, abandonment concerns, and tension reduction activities.

0-06

Mindfulness and Compassion based Biofeedback

Inna Khazan
Harvard Medical School, U.S.A.

Biofeedback is often described as a way to help people control their physiological responses.
However, extensive research shows that efforts to “control” one’s internal experience can be
counterproductive and lead to exacerbation of the problem. In contrast to unhelpful efforts to control
internal experience, Mindfulness and Compassion Based Biofeedback can help people experience
change through mindful, non-judgmental awareness and acceptance.
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0-07

l's it mind>body or body>mind: breathing

Erik Peper
San Francisco State University, U.S.A.

Feeling overwhelmed and collapsed or feeling tall? We are usually totally unaware how our posture,
breathing and movement patterns affect others and ourselves. Posture and breath impact health and
illness, communicates to others and ourselves and is impacted by our digital environment.
Presentation will discuss and demonstrate the effect of posture changes on physical strength and
emotional memory recall and dynamic body movement. It includes the discuss the use of a wearable
posture biofeedback device with a cell phone app to identify situations which cause slouching (e.g.,
fatigue, negative/hopeless thinking or mechanical movements) and breathing strategies to inhibit
activation of the fight flight responses in daily movements and may reduce depression, back and
shoulder discomfort.
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Mesa de Discusion

Moderador: Carlos Novo
Aportaciones de la Ciencia Béasica a la Neurociencia Clinica

0-08

Neuroplasticity: from basic to applied research
Thalia Harmony

Unidad de Investigacion en Neurodesarrollo, Instituto de Neurobiologia, Universidad Nacional
Auténoma de México.

Neuroplasticity is the basis of development, learning and memory, and reorganization after brain
damage. Its mechanisms have been studied since the beginning of the XX century by Ramon y Cajal
and later on, in the same century by Donald Hebb (1949). Molecular, cellular, bioelectric,
neurochemical, neuroendocrine studies have shown that very similar events take place during the
different processes involving neuroplasticity. This phenomena has been observed microscopically
(increase of dendrite spines) and macroscopically (increase of volume of the hippocampus) after
intense physical and cognitive activity. After running an increase in the numbers of cells in the dentate
nucleus and the enthorrinal cortex have been reported in mice. In humans it has also been observed
that running and other physical activities are definitively related with a better cognitive performance in
aged subjects. Also cognitive activation in mild cognitive impairment patients increases the volume of
hippocampus. In relation to brain reorganization it is known that after a stroke with injury in the left
hemisphere in right handed patients, performance of language tests increases the activation in the
right regions homologous to the left language areas. In the Unit for Neurodevelopmental Research we
have been studying the effect of an early and intense physical therapy (Katona’s neurohabilitation) in
newborns with brain damage in order to decrease the neurological and cognitive sequels. We have
reported that in children with brain lesions and treated before the age of 3 months, compared with a
control group of children with similar brain lesions but not treated, the percentage of normal outcomes
was 85% vs. 31%. In another study using the same technique in preterm infants of different
gestational ages we also observed that the performance of Bayley scores after 36 months was above
of what has been reported in the literature. This let us to conclude that knowledge from basic
research in animals may be applied to humans in a translational approach.

Acknowledgements: Grants PAPIIT-IN200917 and CONACYT-4971.
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0-09

Long-term stress exposure and its relationship with cognitive performance and
electroencephalographic activity in healthy older people

Carolina Villada

Unidad de Investigacibn en Neurodesarrollo, Instituto de Neurobiologia, Universidad Nacional
Auténoma de México.

Low long-term cortisol exposure could have a negative effect on cognitive performance in older
people. Attending to resting electroencephalogram (EEG), the excess of theta activity is a predictor of
cognitive decline at medium-term. These biomarkers are related to cognitive performance, but there
IS no investigation on the relationship between them. Resting EEG and hair cortisol concentrations
(HCC) were collected in twenty healthy adults (60-82 years). Memory, attention and executive
function were measured via Neuropsi. EEG theta activity, as a predictor of cognitive decline, and hair
cortisol, as a marker of chronic stress in the elderly, were related to cognitive performance. After the
EEG analysis, we detect two different groups. One characterized by theta excess and other called
normal group. Theta group showed higher theta activity in all leads and less beta activity at frontal
leads. Theta group also showed higher delta activity and lower alpha activity. No differences between
groups (Theta vs. Normal) were found in HCC. Whereas the excess of Theta activity did not correlate
with cognitive performance, HCC correlated positively with executive functions, attention and memory
only in Theta group. Aditionally, HCC correlated positively with daily activity only in Theta group. Our
results indicate the first evidence of the association between long-term cortisol, electrical activity and
cognitive functions in healthy older people. We consider that this integrative perspective will allow us
to implement better prevention programs such as Neurofeedback to reduce theta activity along with
programs focused on promoting an active aging.

Acknowledgements: Grant PAPIIT-IN200817.
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0-10

Neurociencia clinica: el futuro de la psiquiatria

Carlos Novo
NeuroScopic

In the last 150 years, medical sciences have revolutionized the way of classifying (diagnosing)
pathological processes, which has allowed preventive and early therapeutic actions of greater
effectiveness, thus increasing our perspective and quality of life. Unfortunately, for multiple reasons,
the field of (neuro)psychiatry has not managed to abandon, not only inadequate concepts ("mind"),
but archaic methods and away from the biological basis that is required to have as a medical field that
is. In recent decades, with the new technological tools, it has become increasingly clearer that the
brain is the object of study in mental disorders, without forgetting that, due to the ontological
characteristics of this organ and its relationships with the rest of the systems, it is necessary an
integrating, multidimensional view with large numbers (big data), if we want to achieve what other
medical fields have achieved in the last half century, and in that manner to continue to evolve towards
a personalized medicine. In this brief review | will raise this historical process and the inevitable future
of psychiatry as a medical science, which has always been rooted in neuroscience.
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Simposio
Moderadora: Josefina Ricardo-Garcell
Neuromodulaciéon mediante EMTr en diferentes trastornos psiquiatricos

0-11

Repetitive transcranial magnetic stimulation in ADHD adolescents

G Alethia Brunner-Mendoza®, Josefina Ricardo-Garcell', Julian V Reyes- Lépez?
Hebert L Hernandez-Montiel®

! Unidad de Investigacién en Neurodesarrollo “Dr. Augusto Fernandez Guardiola”, Instituto de
Neurobiologia, Universidad Nacional Autonoma de México.

2 Clinica del Sistema Nervioso, Facultad de Medicina, Universidad Auténoma de Querétaro, México

Attention Deficit Hyperactivity Disorder (ADHD) is a neurodevelopmental condition characterized by
the presence of clinical symptoms of inattention and hyperactivity / impulsivity. It has been related to
a dysfunction in the activity of fronto-striatal and fronto-parietal networks. On the other hand, studies
of Magnetic Resonance Imaging (MRI) have observed a reduction in the connectivity of areas of the
Prefrontal Cortex, essentially Medial Orbitofrontal, Right Anterior Cingulate, and Basal Ganglia; in
adolescents and adults with ADHD. Although there is no certainty regarding the age of onset of the
symptoms, the DSM-IV-TR indicates that the optimal age of clinical diagnosis is at 6 years. The
patient must present 6 out of 9 items for both inattention and for hyperactivity-impulsivity, being one of
the neurodevelopmental problems diagnosed more frequently worldwide, according to the American
Psychiatric Association. Several longitudinal studies suggest that patients diagnosed during childhood
will continue to present, in 50-80% of the cases, clinical symptoms that classify them as ADHD. The
stimulant drugs, in the case of Mexico mainly methylphenidate, remains the gold standard as en
effective treatment for ADHD symptoms. On the other hand, and after its recent approval for the
treatment of Major Depressive Disorder (MDD), Transcranial Magnetic Stimulation (TMS) emerges as
a new element, within the line of neuromodulatory technology, to investigate its possible beneficial
effect in reducing some of the symptoms of ADHD. Due to the severity of the ADHD and its
comorbidity in the adult age, as well as the lack of conclusive works about the use of rTMS in this
psychiatric condition, the goal of this research is to propose repetitive TMS in adolescents between
14 and 18 years diagnosed with ADHD and who have not responded to pharmacological treatment,
as an alternative treatment to reduce some clinical symptoms of ADHD and those associated with it,
such as anxiety.

Acknowledgement: Authors wish to thank the National Council of Science and Technology
(CONACYT), Mexico, for granting a doctoral scholarship (CVU. 569054), Psic. Georgina Roque
Roque, M. en C. Gerardo Trejo Cruz, Med. Angel Roman Calderén Moctezuma, Med. Laura Evia
Escalante.
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0-12

Repetitive transcranial magnetic stimulation and Obsessive Compulsive
Disorder. Clinical applications

Mario Barbosa-Luna', Josefina Ricardo-Garcell', Julian V Reyes-Lopez®, Alethia
Brunner-Mendoza®, Laura Evia-Escalante’, Abraham Ochoa-Espinoza!, Susana
Garcia-Hernandez', Erick H Pasaye-Alcaraz', Sarael Alcauter-Solorzano!, Jorge F
Bosch-Bayard*

!Instituto de Neurobiologia, Universidad Nacional Auténoma de México.

2 Facultad de Medicina, Universidad Auténoma de Querétaro, México.

Obsessive-Compulsive Disorder (OCD) is a neuropsychiatric disease characterized clinically by the
presence of recurrent intrusive thoughts (obsessions) and repetitive ritualistic behaviors
(compulsions) which are carried out with the aim of diminishing the discomfort caused by the
obsessions. The prevalence of OCD in Mexico is 2.3% in the adult clinical population and 1.4% in the
general population, making it the fourth most common mental disorder in this country. Neuroimaging
studies have contributed significantly to the understanding of the mechanisms underlying OCD,
emphasizing structural and functional anomalies within the cortical-striated-thalamic-cortical circuit.
With respect to the treatments for OCD, the first choice is pharmacological treatment, followed by
cognitive-behavioral therapy, which tend to achieve favorable responses in about 60 to 80% of the
cases. However, patients who do not achieve a satisfactory response with standard treatments
experience a chronic course that leads to serious interpersonal and occupational deficiencies,
increasing the risk of disability. For this reason it is important to explore new protocols of treatment
that contribute to the improvement of patients suffering from this condition. Repetitive Transcranial
Magnetic Stimulation (rTMS) is a non-invasive and safe neuromodulation technique that has been
used for the treatment of neurological and psychiatric diseases. To date there is controversy about
the effectiveness of ITMS to treat OCD; even international guidelines do not recommend stimulation
at low or high frequencies on the right or left dorsolateral prefrontal cortex. However, there are studies
that have explored other brain regions such as the supplementary motor area and the orbitofrontal
cortex, where favorable results have been found in the reduction of obsessive-compulsive symptoms.
Therefore, it is necessary to continue exploring new research protocols regarding the beneficial effect
of rTMS on OCD symptoms.
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(CONACYT), Mexico, for granting their scholarship. The authors are grateful to all participants
included in the study for their support.
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Repetitive transcranial magnetic stimulation and Borderline Personality
Disorder. Clinical applications
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The borderline personality disorder (BPD) is one of the most common mental health problems in
clinical practice. It has been calculated that about 2 - 5.9% of the population have this condition, with
similar prevalence between genders. The principal dimensions of BPD are persistent patterns of
affective instability, difficulty in relationships, and marked impulsiveness, with high rates of risk
behaviors such as substances abuse, self-injury and suicide (ideation, attempts and consummation).
Probably the BPD is the personality disorder for which its neurobiological bases have been more
studied and it has been demonstrated a fronto-limbic network dysfunction, including amygdala
hyperactivity and hypofunctionality in different regions of the prefrontal cortex like orbitofrontal (OFC),
ventromedial (VMPFC), and dorsolateral (DLPFC) areas. Currently, the first line of treatment,
according to international guidelines, is psychotherapy, specifically cognitive-behavioral therapy
and transference-focused therapy; whereas the use of medication is recommended only to stabilize
symptoms. However, given the complexity and clinical manifestations of BPD, in
many cases traditional management is not enough. In this sense, and considering the evidences that
support dysfunctions in the cortico-limbic network in patients with BPD, it could be worthy to explore
the therapeutic potential of neuromodulation techniques such as repetitive transcranial magnetic
stimulation (rTMS); which has been shown to be effective in neurological (stroke rehabilitation) and
psychiatric (depression and in some symptoms of schizophrenia) diseases. Currently, few studies
have evaluated the therapeutic effect of rTMS on BPD, exploring the improvement of general
symptoms of BPD and affective symptoms, this by stimulating regions such as DLPFC bilaterally, the
dorsomedial prefrontal cortex (DMPFC) and even the cerebellum. The protocols implemented have
also explored a wide range of stimulating frequencies ranging from inhibitory frequencies (1Hz) over
right DLPFC, frequency ranges of 5 and 10 Hz over the left DLPFC or DMPFC, as well as the use of
Theta Burst over DMPFC. Although both the number of studies and the number of patients who have
integrated these studies is still low, the results seem to be promising, however more studies are
needed that include more patients and with adequate methodologies such as double blind clinical
trials to further confirm its efficacy.

Acknowledgments: The authors wish to thank the National Council of Science and Technology
(CONACYT), Mexico, for granting a doctoral scholarship (CVU/Scholar: 228471/210582).The authors
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included in the study for their support.
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Repetitive transcranial magnetic stimulation and Major Depressive Disorder.
Clinical applications.
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The World Health Organization has estimated that the Major Depressive Disorder (MDD) may
become the second disease with the highest incidence by 2020. MDD impacts basically on mood and
behavior but also on other important functions such as feeding and sleep. There are several theories
about the pathogenesis of the MDD; nevertheless, it continues to be a research topic. The results
obtained with selective serotonin and serotonin-noradrenaline reuptake inhibitors have supported the
monoamine theory of depression, and they are considered the first-line drugs recommended for MDD
pharmacological treatment. However, they have been questioned because it takes two weeks or even
more for these drugs to achieve a therapeutic effect. In addition, the remission rate of drugs and
cognitive behavioral therapy for MDD is about 60%-70%. Repetitive Transcranial Magnetic
Stimulation (rTMS) is a non-invasive technique that has proven its usefulness in the treatment of
different neurological and psychiatric disorders. In 2008, the Food and Drug Administration (FDA)
approved the use of TMS for the treatment of MDD in the USA. The application of rTMS over the
prefrontal cortex (left or right) has antidepressant effects, but it is necessary to continue investigating
new protocols with it to promote the enhancement of its therapeutic benefits and facilitate the
selection of protocols as the preferential treatment for MDD. The present work shows the results
obtained in Mexican patients with MDD based on the use of different protocols of rTMS, taking into
account mainly the stimulation frequency, the application zone as well as the type of coil.
Acknowledgments: The authors (JJ Gonzalez-Olvera, M Garcia-Anaya, G Armas Castafieda, JV
Reyes-LOpez, E Reyes-Zamorano) wish to thank the National Council of Science and Technology
(CONACYT), Mexico, for granting their scholarship. The authors are grateful to the “Ramon de la
Fuente Muniz” National Institute of Psychiatry, and to all participants included in the study for their
support.
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Effect of neurofeedback on behavioral performance in older adults with a risk of
cognitive decline
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Introduction: Older adults may suffer a risk of cognitive decline, this condition is characterized by an
excess of theta activity in the electroencephalogram at rest (EEG). The excess of theta activity may
be normalized using EEG- neurofeedback procedure (NFB), this training reinforces decreased theta
activity (R), reducing the probability of posterior cognitive decline. However, NFB may also affect the
current behavioral performance. Aim: To identify if R treatment has a positive effect on behavioral
performance. Methods: Seventeen older adults with abnormally higher theta activity were randomly
assigned to R group (9, Mean = 67.7 years old; 5 males) where a real reinforcement was applied, or
S group (8, Mean = 67.5 years old; 4 males) where sham treatment was applied. A positive reward (a
tone of 500 Hz) was given when the value of theta activity was reduced for the R group and this
reward was randomly given for S group, each subject carried out 30 NRA seasons. Cognitive scores
(WAIS-IIl and a reading comprehension task) were obtained before and 2 months after both NFB
treatments. Statistical analysis was carried out using T test. Results: No differences between groups
were found in gender [X?(1) = 0.82, p = 0.60] or age [t(15) = 0.09, p = 0.92]. Differences between
groups and between evaluations (i.e., before and after NFB treatment) in WAIS-III test and in the
reading comprehension task were observed. In WAIS-III test, R group compared with S group seems
to improve in Verbal Comprehension Index (VCI) after NFB treatment [t(15) = -2.2, p = 0.04]. In
reading comprehension test, S group displayed longer times response than R group after NFB when
the sentences included a higher degree of difficulty (i.e., higher working memory load) [t(15) = 2.37, p
= 0.03]. Conclusions: The real NFB treatment seems to have a positive effect on verbal performance
compared with the sham training. The behavioral performance of S group in the reading
comprehension task seems to reveal the negative changes due to the factor of risk (i.e., excess of
theta activity), therefore, sham treatment does not have any effect on behavioral performance.
Acknowledgments: Maria Elena Juarez, Saulo Hernandez, Jorge Viveros, Héctor Belmont, Lourdes
Lara, Ramén Martinez, Tere Alvarez, Leonor Casanova, PAPIIT-DGAPA (IN225414 and IN200817)
and CONACYT (Grant #290915).
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Clinical case presentation: integration of Neurofeedback and Psychotherapy in
mood disorder.

Maria F. Estrada Venegas, Paola B. Quimé Gaminio, Susana Santacruz Sanchez.
NEOCEMOD, Neuromodulation Center, Aguascalientes, Ags., Mexico.

Introduction: Neurofeedback (NFB) is an effective procedure that allows the patientto modify their
brain function and generate significant improvements in the clinical symptoms of depression and
anxiety. In combination with psychotherapy these changes become more noticeable and stable.
Objective: Application of neurofeedback and psychotherapy, as a form of effective treatment to
reduce the symptomatology associated with depression. Methods: A 44-year-old, right-handed,
female patient, medicated with clonazepam and fluoxetine, whose gEEG showed an excess of beta
activity in the left temporal region and a significant deficit in the production of posterior and frontal
alpha. The analysis of EEG-Loreta showed affectations in the anterior cingulate, prefrontal cortex and
middle frontal gyrus. The following standardized tests were performed: Brief-Neuropsi, Beck Anxiety
Scale and Hamilton Depression Scale. The patient is integrated into a program of 20
Neuromodulation sessions with NFB and heat rate variability training, attending twice a week. This
protocol uses bilateral temporal electrode locations T3 / T4 reinforcing the production of 9-13 Hz
activity and Fz reinforcing the production of 9-15 Hz activity, for optimization of brain electrical activity
in frontal and temporal areas as well as how to simultaneously attend psychological therapy. Results:
After intervention, notorious advances were observed in Beta reduction in the temporal lobe that was
directly related to emotional dysregulation (depression and anxiety). These electroencephalographic
changes were associated with the results obtained in the psychological tests, where there was a
significant change in the levels of depression and anxiety. Both scores were considerably reduced,
Beck Scale of anxiety - 70% (very low anxiety), Hamilton Scale - 75% (light depression). It is
recommended to continue with the psychological therapy process in order to strengthen and
consolidate the changes obtained from the neuromodulation protocol. Conclusion: The combination of
NFB and Psychotherapy can be used to facilitate the regulation of brain frequencies and, thus,
improve the control of emotions, and the quality of life of a person suffering from depression.
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Treatment of Sensorimotor Rhythm Neurofeedback to avoid the appearance of
cognitive problems in 8-month-old preterm infants?
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INTRODUCTION: Premature infants frequently have cerebral white matter damage (CWMD), which
is associated with the development of cognitive problems. Sensorimotor rhythm (SMR) is an
electroencephalographic rhythm characteristic of the no-movement condition, observed at frontal and
central regions. SMR has been recorded in 10-month-old infants with a frequency between 6.0 and
8.8 Hz. An increase in SMR has been associated with cognitive improvement in young adults. In a
previous study, we evaluated the possibility of applying a Neurofeedback (NF) training to increase
SMR, expecting to improve the cognition of 4-month-old premature infants with CWMD. For this, we
tried to demonstrate that: a) these babies exhibited SMR and b) SMR absolute power was positively
related to their cognitive performance. However, we failed to demonstrate the presence of SMR in 4-
month-old premature infants, although SMR was observed in healthy infants of the same age.
OBJECTIVE: This study aimed to evaluate the presence of SMR in 8-month-old premature infants
and its relationship with their cognition. METHODS: Two groups of premature infants were
considered: 4 months and 8 months (corrected age) groups. The EEG was recorded in 4 conditions:
M (bilateral movement), NM (no movement), L (left-hand movement), and R (right-hand movement).
Two tests were applied: Bayley Scales of Infant and Toddler Development and the Scale of
Evaluation of Selective Attention. A multivariate Permutations Analysis was performed to explore
differences between the NM condition and the others. To explore the relationship between SMR and
cognition, a Spearman Correlation Analysis was performed between SMR absolute power and the
scores on the tests. RESULTS: Eight-month-old premature infants showed evidence of SMR at
frequencies between 5.47 and 8.59 Hz in frontal and central electrodes. Correlations between
cognitive scores and SMR were positive at 5.47 and 7.81 Hz. CONCLUSION: It is feasible that the
application of a NF treatment that promotes the production of SMR to premature infants of 8 months
with CWMD, reduces the appearance of cognitive problems. However, it is recommended to proceed
cautiously because the sample size used to reach this conclusion was small.
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Source localization of abnormal EEG activity in a population of healthy elderly at
electroencephalographic risk of cognitive decline
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Introduction: Past research has shown that an excess of theta activity in the electroencephalogram
(EEG) is a very good predictor of future development of cognitive decline. So far, neurofeedback (NF)
training has been applied to individuals in this population reinforcing the reduction of theta EEG
activity of a single surface electrode. As a consequence, both EEG and cognitive performance have
been corrected. However, a training based on current sources could be more effective, since -in
addition to considering all the electrodes- it reduces the effect of the conductive volume and
eliminates artifacts induced by the chosen reference. Aim: The aim of this study was to locate the
origin of this theta activity of the EEG in a population of healthy elderly at risk of cognitive decline to
determine the neuroanatomical regions to be targeted with this NF treatment. Methods: Forty-two
healthy adults aged over 60 years were divided into two groups: a group consisting of those with an
excess of theta activity (T) (n = 21) and other group consisting of those with normal EEG (N). Current
Source Density (CSD) localization was carried out by means of exact low-resolution electromagnetic
tomography (eLORETA) and data was analyzed in four frequency bands: delta (1.5 — 3.9 Hz), theta
(4.0 — 7.9 Hz), alpha (8.0 — 12.5 Hz) and beta (12.6- 20.0 Hz). Results: As was expected, the T group
had significantly higher CSD in the theta band, while no other bands were affected. Interestingly, this
activity was found to be originated in temporo-parieto-occipital areas and the parahippocampal gyrus
of both hemispheres. Conclusions: Since Alzheimer's Disease patients have shown to have
significantly lower metabolism and perfusion in these areas and this has been related to greater theta
activity, we propose that this population of healthy elderly is not as healthy as it may seem when
assessed by means of behavioral methods, and they may be already developing a pathological
process that is still subclinical in nature and is similar to the one observed in established AD patients.
We also propose to apply a z-LORETA NF training to reduce theta CSD in temporo-parieto-occipital
areas and the parahippocampal gyrus of both hemispheres.
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Transcranial electrical current stimulation (TDCS) and cognitive therapy in Motor
Aphasia (Broca) secondary to Vascular Cerebral Accident (CVA): clinical case
report.
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Sanchez, Diana Martinez Huerta.
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Introduction: Transcranial electrical current stimulation (TDCS) is a simple form of electrical brain
stimulation that has been shown to be effective in facilitating neurological rehabilitation processes.
TDCS has a neuromodulatory effect dependent on the polarity of the electric field, in this way, anodal
stimulation facilitates membrane depolarization, while cathodal loads have an inhibitory effect. TDCS
is an excellent tool to alter and affect cortical areas, which are related to the control of movement,
pain and cognition. Likewise, the implementation of cognitive rehabilitation arises from the idea of
addressing, not only the linguistic problems, but also the cognitive and behavioral ones that can later
be presented as a brain pathology. Cognitive therapy or neuropsychological rehabilitation is the
therapeutic procedure that improves or increases the capacity to process and use information,
allowing a better functioning of the patient in his daily life. Methods: A 48-year-old right-handed male
subject with a history of ischemic event in the territory of the left middle cerebral artery (3 years after
stroke) and presence of motor aphasia secondary to the ACV was evaluated, due to its verbal
limitation, through the application of the Brief Neuropsi test. Comparative electroencephalogram and
electric field simulation were performed to guide the assembly of stimulation; 15 daily sessions of
anodal TDCS were applied on prefrontal territory (Brodmann Areas 44 and 45) and cathodal on the
contralateral hemisphere, the stimulation was given in combination with cognitive therapy. Results:
Regulation of the left temporal-frontal theta, with better symmetry and posterior alpha synchrony was
observed after treatment. Qualitatively, we observed an improvement in the capture and identification
of verbal, visual and auditory stimuli, such as vowels and direct syllables, progress in writing, and
verbal comprehension of concepts related to objects, actions or animals. Conclusion: It was proven
that, by means of transcranial stimulation of electrical current and cognitive therapy, we can favor the
cerebral functioning in patients with acquired cerebral damages.
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Déficit de habituacién ante fotoestimulacidon repetida en pacientes con migrafia:
Andlisis de la desincronizacion/sincronizacion del espectro de potencia del EEG.
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INTRODUCCION: La habituacion se define como la disminucién de la respuesta a estimulacion
irrelevante y resulta de las oscilaciones eléctricas cerebrales analizables mediante el gEEG.
Proponemos que en personas sin cefalea la respuesta de desincronizacion del EEG disminuye si la
estimulacién se repite, mientras que persiste en pacientes con migrafia, indicando déficit de
habituacion. OBJETIVO: Comparar el espectro de potencia del EEG en las bandas delta, theta, alfa'y
beta en derivaciones parasagitales durante habituacion a fotoestimulacion repetida (FR) de pacientes
con migrafia y personas sin cefalea. METODO: Participaron 10 mujeres (30-50 afios) con migrafia
sin aura (ICHD 32 ed.) en fase interictal. EI grupo de comparacion (GC) tuvo 10 mujeres pareadas
por edad y escolaridad que refirieron no tener cefaleas. Se registré el EEG (sistema 10-20) durante
habituaciéon a FR (5 Hz, durante 2 s, 20 veces; lampara de LED a 70 cm del rostro). Mediante el
programa UAM/INR se obtuvieron muestras de 2 s antes (Pre) y durante la FR, se aplicé el
periodograma de Welch que integra la potencia absoluta (PA). Ajustando un modelo de regresion
lineal, se grafico la PA durante Pre y FR, obteniéndose pendientes por frecuencia y derivacion.
RESULTADOS: En el GC durante la condicion Pre, delta se sincroniza en F4C4, las bandas
restantes se desincronizan (theta: P402, alfa: F3C3, FA4C4, C3P3, C4P4 y P301; beta: C3P3, C4P4,
P301 y P402), mientras que durante la FR delta (F3C3 y P301) y alfa se sincronizan (generalizada
con predominio derecho). En contraste, en el grupo con migrafia durante la condicién Pre, delta se
desincroniza, mientras que theta y alfa se sincronizan; lo cual se modifica ante FR, ya que theta se
desincroniza (F1IF3 y F2F4) y alfa presenta menor sincronizacion. CONCLUSION: La
desincronizacion de theta, alfa y beta durante la condicion Pre en el GC sugiere activacion cortical
preparatoria para “calificar” el estimulo como irrelevante; proceso alterado en migrafia, cuya
sincronizacion podria asociarse a menor activacion preparatoria. La menor sincronizacion de alfa y
desincronizacion de theta durante FR en migrafia sugiere déficit de habituacion. Resulta pertinente
incluir la habituacién en protocolos terapéuticos para la migrafa.
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The injection of NMDA in corpus callosum of five-day-old rats produces
structural changes similar to premature encephalopathy
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Premature encephalopathy is a pathology that can be developed in premature babies by several risk
factors such as hypoxia and ischemia. These risk factors cause cell death by excitotoxicity in the
white and gray matter, where the cortex and corpus callosum decrease in size, thus inducing
ventriculomegaly. The Katona's neurohabilitation procedure has been implemented to reduce motor
and cognitive dysfunctions in premature newborn babies. However, the mechanisms that induce brain
recovery are unknown. With the intention of producing a model of premature encephalopathy in
neonatal rats, we injected different concentrations of N-methyl-D-aspartate-acid (NMDA) into the
corpus callosum on the fifth postnatal day. There were five groups of rats: Intact, vehicle, 3 pg of
NMDA, 4 ug of NMDA, and 5 yg of NMDA. They were sacrificed on postnatal day 20, and with the
Cavalieri method we measured the volume of cortex, corpus callosum and lateral ventricles. Then we
studied another three groups: Intact, vehicle and lesion (5 ug NMDA) in order to detect the moment of
the establishment of the injury; to this end the rats were sacrificed at 6, 10, 15, or 20 postnatal days.
The cortex and corpus callosum decreased in size at postnatal day 10. The ventricles increased their
volume at postnatal days 10 and 20. This animal model of perinatal excitotoxic lesion shows
structural alterations similar to those of premature encephalopathy and can be used for studying
possible treatments similar to Katona’s method.

We thank the technical assistance of Rogelio Arellano, Claudia Gomez, Roberto A. Prado-Alcala,
Norma Serafin, Andrea Medina, Leonor Casanova, Nydia Hernandez, Lourdes Lara, Ramoén
Martinez, Martin Garcia, and Alejandra Castilla. Funded by CONACyT (218556, 166772, and
251634, Scholarship 331013) and PAPIIT-UNAM (IN621147, IN200917, and IN204118).
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Intervencion con biofeedback y técnicas cognitivas para el control de ira en
tenista adolescente: Estudio de caso
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Introduccién: La ira es una emocién que juega un papel importante en el entorno deportivo, aunque
también puede llegar a interferir en el desempefio del gesto deportivo (Botterill y Brown 2002,
Nideffer, 1989 en Vallance, Dunn y Dunn, 2006). Sin embargo, Lazarus (2000) hace la propuesta de
que ciertos niveles de ira pueden tener consecuencias motivacionales que permitan movilizar
energia extra en los deportistas para su desempefio. El uso de técnicas de biofeedback puede
ayudar a mejorar el autocontrol (Labrador y Vallejo, 2001). Objetivo: Promover el control de las
manifestaciones fisicas o verbales de la ira mediante técnicas de biofeedback y técnicas cognitivas.
Método: Tenista varon, de 14afios, con 6 afios de practica deportiva. Se realizaron dos fases, una
con punto fijo 5 minutos y 7 minutos con la exposicion de un video recopilatorio de tenistas con
emociones negativas como pre-test y post-test. 92.07 °F, 14.13mhos SC, 12.68 RR,77.08 HR,
dentro de la realizacion de una linea base de 12 minutos. Ademas manifestaba temperamento y
reaccion de ira de acuerdo al STAXI-NA (Del Barrio, Spielberger y Aluja, 2005). Para la intervencion
se utilizo el codificador de 8 canales Procomp Infinity de la marca Thought Technology y las técnicas
cognitivas utilizadas fueron: autoinstrucciones, deteccion y detencion de pensamientos. Resultados:
se presentaron cambios en el aumento del control interno y externo dentro de los baremos
establecidos por los autores para la calificacion de la prueba; ademas de una disminucién en las
dimensiones de temperamento y reacciéon que mide la ira como rasgo. Los resultados de la linea
base fueron94.74°F, 8.37mhosSC, 12.43 RR y 88.15 HR. Conclusién: La intervencion con
biofeedback y técnicas cognitivas en el tenista permite el aumento del control de ira y mayor latencia
en la apariciéon de manifestaciones conductuales de ira en la cancha que permiten desempefarse
mejor. En cuanto a las variables psicofisiolégicas, no se logré tener cambios significativos de
acuerdo a los resultados en el post-test, sin embargo con el paso de las sesiones el participante
lograba ir mejorando durante los ejercicios realizados en la intervencion.

Agradecimientos: Se agradece CONACYT, al Crédito Real Tennis Center, a la Universidad
Auténoma de Yucatan y en particular al participante del estudio.
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The role of mother’s emotional regulation on parenting style and children’s
emotional and behavioral problems
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Unidad de Investigacién en Neurodesarrollo, Instituto de Neurobiologia, UNAM

3Facultad de Psicologia, UNAM.

Theoretical and empirical evidence have reported that emotion regulation is related with harsh
parenting and with children’s behavioral problems. Different researchers have reported that children
born with perinatal and prenatal risk factors for brain damage are more vulnerable to positive or
negative parenting styles. In the Neurodevelopment Research Unit, UNAM, children with those risk
factors are being evaluated from two months of age to 8 years old. In order to understand more about
this relationship, the objective of this study is to evaluate mother's emotional regulation and their
relationship with parenting styles and children’s emotional and behavioral problems. A sample 0f32
mothers and their children participated in this study. Children ages rangedfrom16 months to 24
months. (M=22.3, SD=5.87) corrected age, 37.5% were boys and 62.5%were girls. A construct of
mother’'s emotion regulation was established by a physiological measure (heart frequency vagal
tone), cognitive abilities (working memory task), and a temperament factor (effortful control).
Parenting style was assessed by an observational task coded with the Parent-Child Interaction
System. Children’s emotional and behavioral problems were assessed through a questionnaire
answered by both parents (Child Behavior Checklist). The results were analyzed with Pearson
correlation, indicating that the more strategies of emotional regulation of the mother, the less negative
parental interaction(r=-0.369, p<0.05) and the child presented less externalizing problems (r=-0.483,
p<0.05). It was also found that negative parental interaction with the child was positively correlated
with the child's externalizing problems (r=0.367, p<0.05).However, none of the correlations with
internalizing problems were significant. These findings are similar to previous studies that have
reported the importance of mother’s emotion regulation and their effect on children’s development.
Acknowledgements: This project was supported by DGAPA-UNAM postdoctoral scholarship and by
Grants CONACYT 166772, PAPIIT IN200917 and 2017-01-4971. The authors acknowledge the
collaborations of all the members of the Neurodevelopmental Research Unit, particular Hector
Belmont, Carlos Sair Flores, Sergio Luna, Bernardo Onofre, Paulina Alvarez and Teresa Alvarez.
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Machine learning techniques applied to the study of mental health data of INEGI
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%Area Académica de Gerontologia, Universidad Auténoma del Estado de Hidalgo, San Agustin
Tlaxcala, Hidalgo, México.

Introduction. Professionals in charge of institutional health can make use of the available techniques
or Machine Learning(ML). ML consists in programs that can learn from the data. Learning is built by
extracting information from the data through algorithms that analyze its basic structure, called signal,
as they distinguish it from the noise. In the ML algorithms, learning can be unsupervised or
supervised. In this research project about the study of mental health of the “Instituto Nacional de
Estadistica y Geografia” (INEGI) workers, both ML techniques of learning were applied.
Aim.Generate individual results of the protective factors and health risks of the population of the
INEGI in a fast way through the application of psychological and neuropsychological tests and
through data processing with ML techniques. Methods. 115 employees (average age = 45.7 + 8.9).
The Nowack stress profile test, a depression inventory (Beck), an anxiety inventory (IDARE), a quality
of life test (WHOQOL-BREF), a personal and family history questionnaire and a sleep habits
guestionnaire were digitally administered. The data were treated with software R. A database was
generated in Excel using Office 'merge’' to generate the customized reports. Unsupervised learning
techniques were applied to obtain four clusters with the k-means algorithm. Subsequently, supervised
learning was applied through decision trees (75% of the sample for learning and 25% for validation).
In the report of the worker, the items or dimensions corresponding to the decision tree of the cluster
assigned to each participant were incorporated. Results. The obtained clustering cut-off points were
very close to those described in the tests, with the advantage that they are properly the values of the
population under study. In general, 87% of the population is protected against stress and has good
mental health. A 74% are overweight and 40% have a direct family history with diabetes. The 11.4 %
requires improvement in sleep habits. Conclusions. Classification by clusters not only identifies
participants with similar profiles, but also assists the researcher in assigning a particular
recommendation and this allows employees to quickly identify protective and risk factors for their
health and to accordingly take actions.
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Cognitive reserve, executive function and emotion regulation in healthy older
people
Martina Ferrari Diaz, Juan F Silva Pereyra
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Introduction: We are currently facing an increase of elderly population and all the problems that this
entails in health. Lifestyle and everyday experiences seem to have a cumulative impact on cognition.
This fact that is observed by an optimization of the performance through the recruiting of brain
networks and the use of alternative cognitive strategies.This optimization has been called Cognitive
Reserve (CR). Although there is evidence that CR has an effect on Executive Function (EF), it is not
known how CR impacts on Emotion Regulation (ER) and how the EF correlates with ER in older
people. Aim: a) Determine the effect of CR on EF and ER, b) assess the relationship between EF
and ER. Methods: Fourteen healthy older people were assessed with a CR scale (Daily activities,
Information, Hobbies and Social life), WAIS-IV and Stroop Test for EF; Trait Meta-Mood Scale
(TMMS-24) for ER. Multiple lineal regression analyses were performed between CR variables and
years of education as predictors and: Stroop’s interference, Processing Speed (PSI) and Working
Memory Indices (WMI) from WAIS-IV for EF; attention, clarity and emotion repair from TMMS-24 for
ER. Pearson’s correlations were computed between EF variables and those of ER. Results: Daily
activities and Social life significantly predicted the WMI scores; there were no significant regression
models for Stroop and PSI scores. Hobbies predicted Emotion clarity and WMI scores, but there were
no significant regression models for Attention and Emotion repair. Attention (a variable from EF) had
a negative correlation with Clarity and Emotion repair. Conclusion: CR has an effect on emotion and
cognition. There is an inverse relationship between EF and ER. Our findings showed how much
important is consider both emotion and cognition regarding the style of life and daily activities. This
finding can help to establish prevention, maintenance and stimulation programs for enhance cognition
in healthy older adults.
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Extincion de una memoria de respuesta modulada por los glucocorticoides en el
estriado dorsolateral

Antonio Fuentes-Ibafiez, Roberto A Prado-Alcala, Gina L Quirarte
Departamento de Neurobiologia Conductual y Cognitiva, Instituto de Neurobiologia, UNAM.

Introduccion: La extincibn es un proceso de memoria por el cual una conducta previamente
aprendida disminuye su frecuencia por la ausencia del estimulo incondicionado o reforzador que la
promueve. Es usada como base terapéutica para tratar trastornos neuropsiquiatricos como el estrés
postraumatico, fobias o adicciones. Estos padecimientos han sido asociados a deficiencias en la
funcion mnemoénica del estriado dorsolateral (EDL). ElI EDL es una region cerebral relacionada con la
adquisicién y extincion de memorias de respuesta, como las asociaciones estimulo-respuesta,
habilidades y habitos. En este contexto, los glucocorticoides (GCs), hormonas liberadas durante
situaciones estresantes (corticosterona (CORT) en roedores), modulan la adquisicion y el uso de
estrategias de respuesta, por lo que también podrian modular el proceso de extincion de este tipo de
memorias. Objetivo: Investigar si la administracion de CORT en el EDL puede facilitar la extincion.
Método: Ratas machos de la cepa Wistar fueron entrenadas en el laberinto de Tolman para adquirir
una conducta de procedimiento dependiente del EDL. Una vez adquirida la conducta, se llevaron a
cabo tres sesiones de extincion. Inmediatamente después de la primera sesion se les administro
CORT (5 0 30 ng/0.5 ul) o vehiculo en el EDL de ambos hemisferios. En las sesiones de extincion se
cuantifico el numero de respuestas reforzadas y las latencias para concluir un ensayo. Resultados: El
analisis estadistico no mostré diferencias en el nimero respuestas ni en las latencias en la primera
sesion de extincion. En la segunda y tercera sesiones de extincion, el nimero de respuestas y
latencias difirieron significativamente. Las respuestas del grupo CORT 30 ng fueron menores y las
latencias fueron mas altas en ambas sesiones, indicando una extincion mas eficiente. Tampoco se
observd efecto cuando la CORT (30 ng) se administr6 90 min después de la primera sesién de
extincion. Conclusién: Estos resultados sugieren que, en el EDL, los GCs podrian estar facilitando la
extincion a través del proceso de consolidacion.

Agradecimientos: Norma Serafin, Cristina Medina, Bertha Islas, Martin Garcia, Deisy Gasca, Leonor
Casanova, Sandra Hernandez, Ramon Martinez, y Lourdes Lara. Proyecto financiado por CONACYT
(Donativo 251634 y Beca 419800 a AFI) y PAPIIT (IN204118).
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The efficacy of Neurofeedback treatment for children with Developmental
Trauma: A case study

Rahel Katz, Zhenyu Zhang, Asif Zaarur, Ainat Rogel, Diana Martinez, Michael Suvak,
Hilary Hodgdon, Bessel van der Kolk
The Trauma Center at JRI.

This case study evaluates the impact of neurofeedback treatment (NFT) on the brain activity and
cognitive, emotional, and behavioral self-regulatory abilities of an 11-year-old female with
developmental trauma, as measured by quantitative electroencephalography (gqEEG) and
psychological assessments. Trauma exposure early in life can have a profound impact on mental and
neural development, especially on a child’s ability to self-regulate. Research on children with attention
deficit/hyperactivity disorder has shown that (NFT) can modify behavior by reshaping neural activity.
To date, little research exists examining the efficacy of NFT for developmental trauma. The
participant was part of a randomized controlled trial of NFT on developmental trauma. Her trauma
history included multiple medical traumas, a natural disaster, forced displacement, and severe
caregiver illness. The participant met inclusion criteria for clinically significant symptoms on the
PTSD-RI and KSADS. Participants received 24 sessions twice a week at T4-P4 and underwent four
time-point assessments: (1) Baseline, (2) Midpoint, after 12 sessions, (3) Endpoint, post-treatment,
and (4) Follow up, one month post treatment. A qEEG was performed pre and post NFT, and
following each session, participants and their caregivers filled out a self-report NFT Symptom
Checklist questionnaire to track the NFT changes. Follow-up gEEG results showed reduction of her
excessive theta and alpha activity in the central and parietal regions, as well as normalization of
excessive delta activity in posterior regions. These improvements were echoed by improvements on
the psychological measures assessing behavioral, emotional and cognitive self-regulatory abilities
including executive functioning, alexithymia, internalizing and externalizing behaviors, depression,
anxiety, dissociation, and overall PTSD symptomatology. The psychological symptom reduction
followed the neurophysiological improvements. This case study suggests that NFT may be effective
in treating neurological changes associated with developmental trauma and reducing
symptomatology for PTSD and self-regulation. Limitations include the use of a predefined NFT
protocol and the regression of symptoms during follow-up assessment. Future research is suggested
to explore the efficacy of individually tailored NFT protocols, additional NFT sessions, and integration
with other treatments.
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Glucocorticoids modulation of memory accuracy of a cued fear conditioning
task
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When individuals are exposed to a risky environment or to cognitive cues that threaten their integrity,
it is common to observe a stressful response, that is, a response that disturbs the homeostasis of the
body, which is correlated to the release of stress hormones like norepinephrine and glucocorticoids
(CORT). The neuromodulatory effects caused by the release of these hormones leads to memory
consolidation; nevertheless, if their release occurs before retrieval it is possible to observe an
amnesic phenomenon. The objective of this work is to determine how glucocorticoids participate in
memory accuracy of a cued fear conditioning task, because it allows subjects to discriminate among
similar stimuli (in this case, tones) that will tend to consolidate due to their highly emotional content. In
order to standardize the task, we have studied 5 groups of 10 Wistar rats each, trained in a classical
conditioning paradigm, pairing either a low or a high frequency tone to an unconditioned stimulus
(US), and testing them 24 hours later in a different context using a conditioned stimulus (CS) and a
novel tone in order to assess the accuracy of memory. Once we have established a protocol where
the subjects are able to discriminate between the tones, they will receive a systemic dose of CORT at
different time intervals before the retrieval. Preliminary results show that subjects that have been
infused with CORT 30 minutes before the retention test tend to present an impairment of retrieval.

We thank the technical support of Norma Serafin, Andrea Medina, Bertha Islas, Martin Garcia,
Leonor Casanova, Sandra Hernandez, Ramon Martinez, and Lourdes Lara. This project was funded
by CONACYT (Grant 251634 and Scholarship 573127 to CGMA) and PAPIIT (IN204118).
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Differences between physical and psychological stress in patients with cardio-
respiratory disease (CRD)

Lilian V Pachicano-Romero, Viridiana Pelaez-Hernandez, Monica Rivera-Rodriguez,
Sonia C Torres Montiel, Arturo Orea-Tejeda, Clyo A Chavez-Méndez, Carmen L Olivo-
Villalobos, Giselle V Davila-Said, Luis Hernandez-Urguieta
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Introduction: Patients with cardio-respiratory disease (CRD) have constant psychological stress due
to their health condition, even at physical rest. Physical stress (PS) and psychological stress (PSY)
have an impact on the health of these patients; altering, among others, the autonomic activity, which
makes it necessary to know if there are differences between the physiological response to both types
of stress in this population. Objective: To describe the differences between the physiological
responses to PS, evaluated in the six-minute walk test (6MWT), and PSY, measured during a
psychophysiological stress profile (PSP) in patients with CRD. Methods: Comparative cross-sectional
study. Thirty-five patients with CRD participated,66.39+14.78 years old. 6MWT and a PSP were
performed to evaluate PS and PSY, respectively; both consisting of three phases: baseline, stimulus
(reactivity) and recovery. The following were recorded: heart rate (HR), respiratory frequency (RF),
systolic blood pressure (SBP) and diastolic blood pressure (DBP). Reactivity (REA) and recovery
(REC) were calculated taking the baseline as reference. Student’s t-test was used in SPSS V25.
Results: Statistically significant differences were found between the stimuli (PSY / PS) in: REA / HR
[t (42.90) = - 3.601, p = 0.001]: 1.36 + 4.98 / 9.58 + 12.40, REC / HR [t (40.32) = -2.135, p = 0.039]:
-0.01 £ 265/ 2.97 + 7.71, REA / RF [t (69) = 3.015, p = 0.004]: 8.41 + 5.96 / 4.14 + 5.96. No
significant differences were found between the responses of REA and REC of SBP and DBP to both
stimuli. Conclusions: The REA and the REC of the HR were greater in terms of PS, possibly due to
the higher metabolic requirement for physical activity. The REA of the RF was greater in PSY,
hypothetically because of the oxygen demand in cognitive tasks. The SBP and DBP in the two types
of stress reflect that patients even at rest, maintain high levels of pressure due to PSY.
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Comparison of depression, anxiety and perceived stress scores between
patients with cardio-respiratory failure with and without cognitive impairment
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Background: Heart failure (HF) patients usually have high levels of anxiety, depression and perceived
stress, which may be linked with cognitive impairment in many cases. However, there is no
information about patients with cardio-respiratory failure, who have major oxygenation tissue
problems, which affects the brain and its functions, including cognitive and emotional domains.
Objective: The purpose of this study was compare anxiety, depression and perceived stress scores
between patients with cardio-respiratory failure with and without cognitive impairment. Material and
Methods: A cross-sectional study was realized. Eighty-five out patients with cardio-respiratory failure
were included; they presented heart failure and chronic obstructive pulmonary disease (COPD). All
participants were evaluated with the following tests: a) Hospital Anxiety and Depression Scale
(HADS), with 14 items, to evaluate anxious and depressive symptomatology; b) Perceived stress
scale in the 10 items version, and c¢) Montreal Cognitive Assessment (MOCA) alternate Mexican
version 7.2 to determine the presence of cognitive impairment if the score is less or equal to 26
points. According to the MOCA, the participants were divided into two groups: Group 1 (G1, n=10):
without cognitive impairment, and Group 2 (G2, n=75), with cognitive impairment. Data were analyzed
with SPSS v. 21 for Windows; because data did not present a normal distribution, the Mann-Whitney
test was used. Results: Cognitive impairment was found in the 88.2% of the patients. There were no
differences in the socio-demographic variables between both groups. Patients with cognitive
impairment have higher scores of anxiety (G1: 4.10 £ 3.75, G2: 5.31 + 4.28; U=317, p>0.05) and
depression (G1: 3.50 + 3.83, G2: 6.27 = 4.04; U=197.50, p<0.05) according to the HADS; besides of
a greater perceived stress (G1: 17 + 5.61, G2: 22.95 + 6.73; U=189, p<0.05). Conclusions: Patients
with cardio-respiratory distress have a high prevalence of cognitive impairment, more anxiety and
depression. The interdisciplinary evaluation and intervention as part of the non-pharmacological
component of the treatment are necessary. We suggest continuing with this line of investigation and
reply the study with more patients.
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Performance comparison in the six-minute walk test between patients with
cardio-respiratory disease with and without cognitive impairment
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Villalobos, Giselle V Davila-Said, Luis Hernandez-Urquieta, Karla Balderas-Mufioz
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Background: The six-minute walk test (6-MWT) evaluates the functional capacity of patients with
chronic cardiac and respiratory disease separately; it is also a prognostic indicator of the quality of life
of patients, who frequently present psychological alterations, highlighting those of cognitive nature.
However, this has not been reported in patients with both diseases.

Objective: This research aimed to compare the performance during the 6-MWT between patients with
cardio-respiratory disease with cognitive impairment and those without it. Material and Methods: In a
cross-sectional study, 66 patients with cardio-respiratory disease with chronic and stable heart failure
and chronic obstructive pulmonary disease (COPD)were included. Participants were evaluated with
the Montreal Cognitive Assessment (MOCA) alternative Mexican version 7.2 to determine the
presence of cognitive impairment if the score is less or equal to 26 points; and the 6-MWT during
which the time spent, distance traveled, as well as the oxygen concentration and blood pressure
before, after and recuperation were recorded. According to the MOCA, patients were divided into two
groups: Group 1 (G1, n=8) including patients without cognitive impairment and Group 2 (G2, n=58)
with cognitive impairment. Data were analyzed with SPSS v.21 for Windows; due to the fact that the
data did not present a normal distribution, a Mann-Whitney test was used. Results: Cognitive
impairment was present in 87.87% (G1: age 60.50 = 13.93 and G2: 66.48 + 13.87, years) of patients.
No significant differences in the socio-demographic variables were found. In the 6-MWT, although not
achieve statistically significant differences between both groups (p>0.05) in time (G1: 242.17 *
129.13 minutes, G2: 294.02 + 97.23 minutes), distance (G1: 243.00 + 177.33 meters, G2: 264.67 +
143.50 meters), oxygen concentration in blood (G1: 88.29 + 6.55, G2: 85.67 = 7.62) and blood
diastolic pressure (G1: 90.86 + 17.04 mmHg, G2: 78.84 + 10.26 mmHg); clinical differences were
found. Conclusions: Patients without cognitive impairment had a better performance and
recuperation, oxygen saturation and blood diastolic pressure, which may be an indicator of a better
clinic state and prognosis. We suggest continuing this line of investigation and to replicate the study
with more patients.

SMBMN ° PRAOMOVER, INVESTIGAR ¥ DIFUMDIR



4to Congreso Internacional de la Sociedad Mexicana de Bio y Neurorretroalimentacion 20 - 22 de septiembre, 2018.

C-12

Differences between quality of life and cognitive impairment among patients with
cardio-respiratory disease according to their performance in the 6-Minute Walk
Test.
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Sonia C Torres Montiel, Arturo Orea-Tejeda, Clyo A Chavez-Méndez, Carmen L Olivo-
Villalobos, Giselle V Davila-Said, Luis Hernandez-Urquieta, Karla Balderas-Mufioz

Heart failure and Respiratory Distress Clinic at the Instituto Nacional de Enfermedades Respiratorias
“Ismael Cosio Villegas”, Mexico City, Mexico

Background: Heart failure patients with lower performance in the 6-Minute Walk Test (6-MWT) have a
poor quality of life and frequently show cognitive impairment. However, this relationship has not been
reported in cardio-respiratory disease patients, although the comorbidity with chronic respiratory
disorders is high in heart failure patients. Objective: This research aimed to compare the quality of life
and cognitive impairment between patients with cardio-respiratory failure according to their
performance in the 6-MWT. Material and methods: A cross-sectional study was realized. Sixty-six
cardio-respiratory disease patients, that included heart failure and chronic obstructive pulmonary
disease (COPD), were divided into two groups according to their performance in the 6-MWT: The
group 1 (G1; n=31) could only walk less than 300m and the group 2 (G2; n=26) 300m or more. All
patients were evaluated with Montreal Cognitive Assessment (MOCA) alternate Mexican version 7.2
to determine the presence of cognitive impairment if the score is less or equal to 26 points, and SF-12
for the quality of life. The data were analyzed with SPSS v. 21 for Windows; because data did not
present a normal distribution, the Mann-Whitney test was used. Results: G1: mean age 68.10 +
14.19, 71% women, G2: mean age 63.31 + 11.98, 50% women. A difference was found in SF-12 (G1:
47.58 + 21.09, G2: 65.36 = 21.49, p < 0.05). Both groups had cognitive impairment, G1 presented
more deterioration, but there were no significant differences (p > 0.05). Conclusions: Functional
capacity evaluated in the 6-MWT could be a quality of life and cognitive impairment indicator. More
severe cardio respiratory disease deterioration might be triggering physical and psychosocial
limitations. A multidisciplinary team is required in the complete cardio-respiratory treatment of these
patients, taking into consideration the psychosocial aspects of this disease.

SMBMN ° PRAOMOVER, INVESTIGAR ¥ DIFUMDIR



4to Congreso Internacional de 1laSMBN Centro Académico Cultural, UNAM, Juriquilla, Qro.

C-13

Evaluation of cognitive functions in cardio-respiratory disease patients.

Modnica Rivera-Rodriguez, Viridiana Peladez-Hernandez, Lilian V Pachicano-Romero,
Sonia C Torres Montiel, Arturo Orea-Tejeda, Clyo A Chavez-Méndez, Carmen L Olivo-
Villalobos, Giselle V Davila-Said, Luis Hernandez-Urquieta, Karla Balderas-Mufioz

Heart failure and Respiratory Distress Clinic at the Instituto Nacional de Enfermedades Respiratorias
“Ismael Cosio Villegas”, Mexico City, Mexico

Background: The Montreal Cognitive Assessment (MOCA) is a psychometric test used in clinical
setting to evaluate the cognitive functionality due to its quick and easy application. Patients with
cardiac and chronic respiratory dysfunction have cognitive impairment because of the organic
characteristics of these disorders. However, there is no information about patients with both
conditions. Objective: To describe the cognitive function of patients with cardio-respiratory disease,
evaluated with the MOCA. Material and Methods: In a descriptive cross-sectional study,66 patients
with chronic and stable heart failure (HF) and Chronic Obstructive Pulmonary Disease (COPD) were
included. The MOCA evaluates cognitive domains, such as attention, concentration, executive
functions, memory, language, visuoconstructional skills, conceptual thinking, calculations, and
orientation. A score smaller than 26 is an indicator of cognitive impairment. Data were analyzed with
SPSS v.21 for Windows. Results: The mean age of the participants was 65.76 years (female, 59.1%),
87.87% with cognitive impairment. The MOCA has a maximum score of 30 points, participants’ mean
score was 19.26 + 6.587. Regarding the maximum score of each sub-scale, the score averages were
(score average/maximum score): visuospatial-executive (.52 + .504/1), visuospatial-constructive/cube
(.45 £ .502/1), visuospatial-constructive/clock (2.08 + 1.012/3), naming (2.44 % .862/3), attention (3.06
+ 2.176/6), phrase repetition (.92 + .829/2), fluency (.53 £ .533/1), abstraction (1.09 + .872/2), delayed
recall (2.27 = 1.706/5), orientation (5.33 + 1.219/6). Conclusions: The main cognitive domains
affected were: memory, verbal fluency, visuospatial-constructive, attention, and concentration, which
may have implications in adherence, quality of life and prognosis of patients due to the related
behaviors for health care. A multidisciplinary team is required in the complete cardio-respiratory
treatment of these patients.
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Scaling values in the EEG of the NREM to REM transition of older adults with
Mild Cognitive Impairment
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Introduction: In Older Adults (OAs), Mild Cognitive Impairment (MCI) represents a transitional state
between normality and dementia. It defines the loss of neuropsychological functions, among them,
memory, and it has been associated to higher amplitudes in lower frequencies at the frontal lateral
areas during Rapid Eye Movement Sleep (REM), as well as to diminished muscular atonia. Aim: In
particular, the question was if OAs with lower scores on executive functions, memory and language
have the same Non-REM (NREM) to REM transition than subjects without those impairments.
According to a certain fractal analysis of signals or Detrended Fluctuation Analysis (DFA), it is known
that if the noise of the signal is pink or towards 1, the signal means health or a good correlation
measure along a wide range of signals. On the contrary, in large scales, the white noise means the
signal is random and over short scales, the brown noise is similar to the Brownian movement. So, a
difference between the signals of both groups could be expected, if the structural complexity in the
group with impairments is distorted, maybe in its dendritic arborizations that possess a fractal
anatomy. Methods: Neuropsi was applied and subjects were divided according to their performances.
Subjects that rated high on depression or anxiety were discarded and a Daily living activities scale to
rule out dementia was also administered. Seven OAs with preserved neuropsychological functions
(Control, CTRL) and 60A with MCI (MCI) were assigned to two groups to know which was the color
of the noise of these signals. DFA of 30-seconds’-epochs of the amplified signals of the 19 electrodes
located according to the International 10-20 System from NREM to REM were conducted. Results:
PMCI group increased its signal during REM sleep versus the CTRL group, whose signal diminished
or remained constant. Conclusion: This variability between groups and on each subject in the NREM
to REM transition constitutes a psychophysiological marker of neuropsychological performances in
subjects that have probable injury in their fractal anatomy. It seems logical to do neuropsychological
and psychophysiological evaluations of OAs to determine their corresponding educational guidelines.
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Identificacidon funcional de células gliales del estriado

Hugo Saavedra-Bonilla, Ataulfo Martinez-Torres, Daniel Reyes-Haro
Departamento de Neurobiologia Celular y Molecular, Instituto de Neurobiologia, UNAM.

El cuerpo estriado forma parte de los ganglios basales y estad implicado en el control motor. La
organizacion neuronal intrinseca se conoce ampliamente; sin embargo, esta informacion es limitada
para la glia, la poblacion de células nerviosas mas abundante en el cerebro. La identificacion de
células gliales y su analisis funcional puede realizarse in situ con el indicador fluorescente
sulforodamina 101(SR101). El estudio de la organizacién funcional de la glia del estriado es
necesaria para investigar sus alteraciones en diversas neuropatologias. Objetivo: Identificar la
poblacién funcional de células gliales en el estriado de murino. Métodos: Se emplearon ratones
macho (P8-P10) de las cepas CD1 y GFAP-EGFP (n=6), se aisl6 el cerebro y se obtuvieron
secciones coronales (300 um) del estriado, que fueron incubadas por 10 min con SR101 (1 uM) en
liquido cefalorraquideo artificial oxigenado. Se capturaron imagenes con un microscopio de
fluorescencia (Olympus BX51WI) y se analizaron con Image J para estimar el porcentaje de células
SR101+. Adicionalmente, se utilizé el indicador de calcio Fluo-4AM (10 uM) para evaluar la
respuesta de las células SR101+ a la aplicacion extracelular de ATP (100 pM). Resultados: El 97%
de las células GFAP-EGFP+ del estriado incorpor6 SR101. Por otra parte, el 94% de las células
SR101+ incorporé Fluo 4-AM en el ratdbn CD1. El analisis funcional de la dinamica del calcio mostré
gue el 88% de las células SR101+ respondié al ATP. Conclusién: Las células gliales del estriado
pueden ser identificadas funcionalmente con el uso de SR101 y Fluo 4-AM.
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Comparison of quality of life between cardiorespiratory failure patients with
diaphragmatic or thoracic breathing predominance
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Introduction: Diaphragmatic breathing is related to a better autonomic activity. However, it is unknown
to which extent thoracic (TBP) or diaphragmatic breathing predominance (DBP) impacts on the
quality of life of cardiorespiratory failure (CRF) patients. Aim: To compare the quality of life between
CRF outpatients with TBP or DBP during a psychophysiological stress profile. We expected that
patients who exhibited DBP would have a better quality of life. Methods: This cross-sectional study
included 24 CRF outpatients that went through a psychophysiological stress profile of 3 phases of 5
minutes each: baseline, arithmetic stress, and recovery. Thoracic and abdominal breathing were
recorded with biofeedback equipment, and we split the sample into two groups: DBP (G1: n=14) and
TBP (G2: n=10). Patients also completed the SF-12 questionnaire, a Likert scale for quality of life
measurement that includes 8 dimensions: Physical functioning, social functioning, role-physical, role-
emotional, mental health, energyl/vitality, pain and general health perception. Comparisons between
groups were made by unpaired Mann-Whitney U test. Results: There were no differences between
groups in age or sex (G1: mean age = 72.50 + 8.45, 64.3% women; G2: mean age = 68.10 + 18.05,
70% women; p > 0.05). There was a significant difference in the subjective perception of general
health SF-12 dimension, where patients from DBP group perceived themselves as having better
health (G1 = 48.21 + 24.93, G2 = 27.50 £ 27.90; Z = -2.37, p < 0.05). Regarding the other
dimensions, G1 tended to have higher scores, although these differences did not reach statistical
significance. Conclusions: In this sample, CRF patients with DBP showed a higher health-related
quality of life than those with TBP. By training patients to breathe diaphragmatically, we could
improve their general health perception and quality of life.
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Comparison of heart rate variability response to psychological stress between
patients with cardiorespiratory failure and low or high psychological stress
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Cardiorespiratory failure (CRF) patients have decreased heart rate variability (HRV). Those with high
psychological stress have a worse prognosis. However, it is unknown to which extent perceived
psychological stress alters the CRF patients’ physiology, such as HRV. Aim: To compare the HRV
response during a psychophysiological stress profile between CRF patients with low or high
perceived psychological stress. Methods: This cross-sectional study included 27 CRF outpatients
who completed the Perceived Stress Scale, a Likert scale that assesses the frequency of stressful
events during the past month. Based on this scale, the sample was divided into two groups: low
stress (G1: less than 20 points, n=9) and high stress (G2: 21-40 points, n=18). We performed a
psychophysiological stress profile of three5-minute conditions: baseline, arithmetic stress, and
recovery. HRV was recorded with biofeedback equipment and a Blood Volume Pulse sensor placed
on the distal phalanx of the thumb of the dominant hand. With spectral analysis, we got the relative
power of the very low frequency (VLF), low frequency (LF) and high frequency (HF) of the HRV, using
Fourier transform and the Bio Graph Infinity Software. Comparisons between groups were made with
Mann-Whitney U test. Results: There were no significant differences in age and sex between groups.
HRV values are presented in percentages. At baseline, G2 showed higher sympathetic and lower
parasympathetic activity compared with G1 (G1: VLF =19.01+19.73, HF =48.13+19.90; G2: VLF
=22.13+£25.19, HF =44.94+25.73). During arithmetic stress, G2 got a lower interaction between
sympathetic and parasympathetic branches (G1: LF =33.74+12.03; G2: LF =30.14+19.25). Finally,
G2 got higher sympathetic activity and lower interaction between branches at the recovery phase
(G1: VLF =14.38+£15.61, LF =29.53+£19.00; G2: VLF =18.85+22.08, LF =16.88+10.18). Nonetheless,
none of these differences reached statistical significance. Conclusions: In this sample, CRF patients
that perceive higher psychological stress showed a less adaptive response to psychological stress. It
is important to note that the majority of patients perceived high-stress levels, so it is necessary to
provide stress management training to CRF patients, as it could improve their prognosis. Finally, the
study is ongoing, and the sample size will increase for future presentations.
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Gender Differences in the Outcomes of Neurofeedback Treatment for Children
with Developmental Trauma

Zhenyu Zhang, Rahel Katz, Ainat Rogel, Michael Suvak, Hilary Hodgdon, Diana
Martinez, Asif Zaarur, Bessel van der Kolk
The Trauma Center at JRI

This presentation explores gender differences in the effects of neurofeedback treatment on children
with developmental trauma. Developmental trauma has been shown to have profound negative
effects on children’s self-regulation (emotion, behavior and cognitive), often leading to interpersonal
and academic difficulties. While there has been considerable research on the efficacy of
neurofeedback training (NFT) for children with attention deficit/hyperactivity disorder, little research
exists examining its efficacy for developmental trauma. Moreover, there is a lack of investigation of
gender differences in neurofeedback treatment of developmental trauma. A random control trial was
conducted with 37 children ages 6 to 13 with a history of developmental trauma, who have
experienced two or more traumatic experiences and presented with clinically significant symptoms on
the Child Behavioral Checklist (CBCL) or posttraumatic stress symptoms according to K-SADS or
PTSD Reaction Index (PTSD-RI). Participants were randomized to NFT (n=20) or waitlist (WL) (n=17)
and completed four evaluations (baseline, midpoint, post treatment, and one month follow up). NFT
subjects received 24 sessions of bipolar NFT protocol at T4-P4. WL subjects received NFT similarly
to the NFT group upon completing the waiting time period. Twenty four participants (boys=18, girls=6)
selected from both NFT and WL subjects who received NFT sessions were considered in this study.
Treatment outcomes were based on changes in pre and post assessments. Piecewise multilevel
growth curve modeling was conducted to examine gender differences. The results suggest NFT
significantly reduced the number of participants who met criteria for PTSD according to K-SADS, and
significantly improved CBCL internalizing, externalizing, The Behavior Rating Inventory of Executive
Function (BRIEF) global, BRIEF depression and the Trauma Symptom Checklist for Young Children
(TSCYC) total score, regardless of gender. Regarding gender difference, girls exhibited a more
significant improvement in the symptoms of PTSD according to BRIEF Behavioral Regulation
(p=0.031, d=-0.762) and the Child Dissociative Checklist (CDC) (p=0.047, d=-1.018). Girls showed
more improvement regarding CBCL internalizing and externalizing, BRIEF global, and metacognition,
CAM, TSCYC posttraumatic total, depression and anxiety. The study limitations include restricted
number of participants, unequal gender distribution, and NFT sessions conducted at different
timepoints. This explorative research shows potential gender differences regarding NFT and future
research is suggested.
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