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Interpersonal Neurobiology (IPNB) is just a fancy way of saying that the brain is a social organ of the body…
Relationships are our life’s blood, and this is what gives us resilience, not only as individuals, but as a
collective community” – Dr. Dan Siegel M.D.

Interpersonal Neurobiology
Interpersonal neurobiology (IPNB) is a term coined by Dr. Dan Siegel
in his book The Developing Mind (1999), as an interdisciplinary field
which seeks to understand the mind and mental health.
IPNB is primarily a theory and practical working model which
describes human development and functioning as being a product of
the relationship between the body, mind and relationships.
Dr. Siegel is a Clinical Professor of Psychiatry at the UCLA School of
Medicine and the founding co-director of the Mindful Awareness
Research Center at UCLA. An award-winning educator, he is a
Distinguished Fellow of the American Psychiatric Association and
recipient of several honorary fellowships. Dr. Siegel is also the
Executive Director of the Mindsight Institute, an educational
organization, which offers online learning and in-person seminars that
focus on how the development of mindsight in individuals, families
and communities can be enhanced by examining the interface of
human relationships and basic biological processes. His
psychotherapy practice includes children, adolescents, adults,
couples, and families. He serves as the Medical Director of the
LifeSpan Learning Institute and on the Advisory Board of the Blue
School in New York City, which has built its curriculum around Dr.
Siegel’s Mindsight approach.

Interpersonal Neurobiology (Cont.)
IPNB explores the brain property of “emergence” – the brain’s
capacity to learn and grow. This includes appreciating how
somatic and mindfulness-based techniques help individuals to
tap into this emergence to build self-awareness, self-regulation,
and freedom from rigidity and chaos.
The brain is always in a process of working towards integration.
According to Dr. Siegel, integration is viewed as the core
mechanism in the cultivation of well-being and healing.
Another major concept in IPNB is the concept of
“neuroplasticity”, which entails the rewiring of the brain through
the use of mindfulness practices, or, what Dr. Dan Siegel refers
to as “Mindsight”.
At its core, IPNB is based on attachment theory, and holds that
we are ultimately who we are because of our relationships. We
simply can’t grow and evolve without intimate relationships.

Brain Basics
◼ Size:
◼
◼
◼

1. 3 Kg (3 pounds) of tofu-like tissue
1.1 trillion brain cells
100 billion “gray matter" neurons

◼ Activity:
◼
◼

Always on 24/7/365 - Instant access to information on demand
20-25% of blood flow, oxygen, and glucose

◼ Speed:
◼
◼

Neurons firing around 5 to 50 times a second (or faster)
Signals crossing your brain in a tenth of a second

◼ Connectivity:
◼

Typical neuron makes ~ 5000 connections with other neurons:
~ 500 trillion synapses

◼ Complexity:
◼

Potentially 10 to the millionth power brain states

Our Three Brains
Rational or Thinking Brain
(Neocortex)

2 to 3-million-year-old
Emotional or
Feeling Brain
(Limbic System)

150-million-year-old

Instinctual or Survival Brain
(Basic/Reptilian Brain)

250-million-year-old

Brain Structures That Mediate Emotion

• Hypothalamus
• Limbic System
– limbic cortex
– amygdala

• Brainstem

The Human Brain

Brain Plasticity/Neuroplasticity
Neuroplasticity – or brain plasticity – is the ability of
the brain to modify its connections or re-wire itself.
Without this ability, any brain, not just the human
brain, would be unable to develop from infancy
through to adulthood or recover from brain injury.
Neuro refers to neurons, the nerve cells that are the
building blocks of the brain and nervous system, and
plasticity refers to the brain’s malleability.
The human brain is composed of approximately 86
billion neurons. Early researchers believed that
neurogenesis, or the creation of new neurons,
stopped shortly after birth. Today, it’s understood that
the brain possesses the remarkable capacity to
reorganise pathways, create new connections, and,
in some cases, even create new neurons—a concept
called neuroplasticity, or brain plasticity.

Brain plasticity is the inherent ability of the brain to adapt or modify its connections or synapses.
In other words, it is the ability of the brain to rewire itself. Brain plasticity is vital in the:
▪

Development of humans from infancy to adulthood.

▪

The recovery from brain injuries such as Trauma and stroke.

▪

Ability to learn or acquire new skills.

There are two main types of neuroplasticity:
Functional plasticity

The brain’s ability to move functions from a damaged
area of the brain to other undamaged areas.
Structural plasticity

The brain’s ability to actually change its physical
structure as a result of learning.

Social relationships have emotional and
self‐regulating properties. The experience of inter
– and intrapersonal safeness is connected to
prosocial motives, such as compassion, and the
inhibitory function of the prefrontal cortex.
Social relationships and compassion influence
different body systems, such as the vagus nerve.
Many forms of psychopathology represent the
activation of evolved, defensive strategies
especially in contexts where there are few stimuli
indicating safeness and social support.
Petrocchi, N., & Cheli, S. (2019). The social brain and heart
rate variability: Implications for psychotherapy. Psychology
and Psychotherapy: Theory, Research and Practice, 92(2),
208–223. https://doi.org/10.1111/papt.12224

The Limbic System
It is where “Flight, Fight, Response” occurs.

The Difference Between the Mind and the Brain
Psychological states such as thoughts and feelings are real. Brain states are real.
The problem is that the two are not real in the same way, creating the mind–brain
correspondence problem.
Barrett, L. F. (2009). The future of psychology: Connecting mind to brain. Perspectives on Psychological Science,
4(4), 326–339. https://doi.org/10.1111/j.1745-6924.2009.01134.x

Physical concepts are free creations of the human mind, and are not, however it
may seem, uniquely determined by the external world.
Einstein, A., & Infeld, L. (1938). Evolution of physics (Vol. 10). Cambridge University Press.

The Difference Between the Mind and the Brain
▪ Mind = flow of information within the nervous system:
–
–
–
–
▪

Information is represented by the nervous system.
The mind is energy, and generates energy.
Most mind is unconscious; awareness is an aspect of mind.
The mind uses the brain, and the brain responds to the mind.

In essence, apart from hypothetical transcendental factors, the mind is what the brain does.

▪ Brain = necessary, proximally sufficient condition for mind:
– The brain depends on the mind.
– The headquarters of the nervous system is the brain.
– The brain depends on the nervous system, which intertwines with and depends on other
bodily systems.
– These systems in turn intertwine with and depend upon nature and culture, both presently
and over time.

The Difference Between the Mind and the Brain (cont.)
The mind is a synonymous with our thoughts, feelings, memories, and beliefs, and as the
source of our behaviors. It’s not made of material, but we think of it as quite powerful, or even
as who we are.
Broadly, the mind entails all the intellectual and psychological phenomena of an organism,
encompassing motivational, affective, behavioral, perceptual, and cognitive systems; that is,
the organised totality of an organism’s mental and psychic processes and the structural and
functional cognitive components on which they depend.
The term, however, is also used more narrowly to denote only cognitive activities and
functions, such as perceiving, attending, thinking, problem solving, language, learning, and
memory. The nature of the relationship between the mind and the body, including the brain and
its mechanisms or activities, has been, and continues to be, the subject of much debate.

Summary of the Difference Between the Mind and the Brain

Brain

Mind

Levels of Mental Life
▪ Perceptions and thoughts about the
environment.

▪ Where emotions and memories live.
▪ Serves as a filtering system for
communication between conscious and
unconscious mind.
▪ Where repressed memories and emotions
reside (not accessible to the conscious mind).
▪ These repressed memories and emotions
shape how we interpret the preconscious
mind and affect our behaviour.

Consciousness
Consciousness is not something that happens inside us. It is something we do or
make.
Better: it is something we achieve. Consciousness is more like dancing than it is like
digestion….
The idea that the only genuinely scientific study of consciousness would be one that
identifies consciousness with events in the nervous system is a bit of outdated
reductionism.
Rachlin, H. (2012). Out of our of our heads: Why you are not your brain, and other lessons from the biology of
consciousness [Review of the book Is the mind in the brain?, by A. Noē]. Journal of the Experimental Analysis of
Behavior, 98(1), 131–137. https://doi.org/10.1901/jeab.2012.98-131

Consciousness
Traditionally, neuroscience has adopted a reductionist approach to the brain; relating specific
psychological functions to specific brain areas. This has been enormously successful with many
psychological functions.
Amongst many other pairings, neuropsychological localisation has linked learning to the hippocampus
and other structures in the medial temporal lobe, object perception to the ventral visual stream, and
language to the left temporal cortex.
However, the localisation paradigm has left in its wake the binding problem—how the functions of
disparate brain areas are tied together to produce the usual subjective sense of a single coherent
consciousness.

Psychotherapy Alters Consciousness
Psychotherapy alters consciousness in personally important, lasting, and measurable ways.
Brain function and brain structure are different after psychotherapy. Looking at functional changes in the
brain suggests that consciousness changes in response to plasticity in the linked systems of the frontal,
cingulate, and limbic cortices.
However, we do not know how modulations in those areas link to different states of consciousness. Using
the most recent imaging analysis to map activity simultaneously across these regions might give the
missing specificity; allowing whole brain changes to be mapped to holistic changes in consciousness.
In order to do this, our next challenge will be to develop ways of capturing the experience of consciousness
as a whole rather than, as we have tried to do in the past, the individual thoughts, images, and emotions
which are bound together to produce it.

The first impetus to story an experience is the awareness of an inner bodily feeling (Damasio, 1999).
The most fundamental level of consciousness, “knowing” springs to life when changes in the status of
the body-self are connected to environmental impacts. At a higher level of consciousness, all emotions
are storied and that personal stories are shaped by—emplotted within—the trajectory of emergent
emotion themes. It is often the rise and fall of emotional themes—and the conflicting desires,
intentions, goals, and purposes they represent—that provide the connective thread that weaves
together disparate experiences and events to create a meaningful and coherent whole (Sarbin, 1995).

“The multimedia mind-show occurs constantly as the
brain processes external and internal sensory events. As
the brain answers the unasked question of who is
experiencing the mind-show, the sense of self emerges”
Damasio (1999, p. 112)
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Videos
An Introduction to Interpersonal Neurobiology by Daniel J. Siegel, M.D.
https://www.youtube.com/watch?v=JeGBhVm13mc
Antonio Damasio: The Brain - Creativity, Imagination, and Innovation / Ross Institute Summer Academy
https://www.youtube.com/watch?v=HUZd66Lu4Y8
Antonio Damasio - Feeling and Consciousness
https://www.youtube.com/watch?v=ilrelFkDYls
Antonio Damasio and Dan Siegel – Mind, Consciousness, the Body, and Relationships
https://www.youtube.com/watch?v=85zFp0bYe1Y
Antonio Damasio: INET Keynote Address entitled Human Decisions
https://www.youtube.com/watch?v=elwLz8ypckI
Daniel Siegel – Interpersonal Connection
https://www.youtube.com/watch?v=bP9bT6xfhNE
Dan Siegel on Interpersonal Neurobiology
https://www.youtube.com/watch?v=YE4w02hTWco
Dr. Dan Siegel - An Interpersonal Neurobiology Approach to Resilience and the Development of Empathy
https://www.youtube.com/watch?v=2dmX6XBZ1GY
How Our Brains Feel Emotion | Antonio Damasio | Big Think
https://www.youtube.com/watch?v=KsSv1KzdiWU
The quest to understand consciousness | Antonio Damasio
https://www.youtube.com/watch?v=LMrzdk_YnYY

Disclaimer:
This presentation has been written with absolute care, consideration, and based on current scientific or evidencebased research and practice, on the topics addressed.
This presentation does not constitute the provision of mental health or psychological advice by the author to the reader.
Further, this presentation is not intended to be a guide to the diagnosis or treatment of any mental health issues neither
should be taken as such.
The content of this presentation is for informational and educational purposes only. It is not psychotherapy. Nothing
found on this document is intended to be a substitute for professional psychological, psychiatric or medical
consultation, assessment, diagnosis, advice or treatment.
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